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Meaning and Context in Gradable Adjectives

Abstract

This work provides the first experimental evidetitat adults and children as young
as three years of age distinguish between thresstgpGradable Adjective (GA) meanings
(relative, absolute maximum standard, and absatiténum standard) based on the role of
the context in setting the standard of comparigdhile relative GAs such dsig depend on
the context for the standard of comparison, absdBAs (e.g.full, straight spotted bumpy
do not. Evidence comes from a pragmatically-oriénéesk in which we exploit participants’
awareness of the existence and uniqueness prestipp®associated with singular definite
descriptions and measure their willingness to accodate when these presuppositions are
violated. An analysis of children’s reaction tinvelsen they eventually accept a puppet’s
infelicitous request involving a maximal standardl @ull, straigh) suggests a distinction

between a pragmatic principle of imprecision arsgmantic conception of vagueness.



Meaning and Context in Gradable Adjectives 3

Meaning and Context in Children’s Understandingcédable Adjectives

1. Introduction

In this paper, we explore what children and aduitsw about three specific ways that
meaning and context interact: the interpretatioexgiressions whose meanings are
inherently linked to the context (semantic conependence); conditions on the felicitous
use of expressions in a discourse context (presiggpoaccommodation); and informative
uses of expressions in contexts in which theytsgrgpeaking do not apply (imprecision).
Our empirical focus is on the appearance of gradabijectives in singular definite
descriptions, the use of which is only felicitossl@ng as the pragmatic presuppositions
introduced by the definite determiner are satisfi&é@ show that by three years of age,
children are sensitive to all three varieties aiteat/meaning interaction, and that their
knowledge of this relation with the definite deption is appropriately guided by the
semantic representations of the gradable adjeappearing in it. These findings thus suggest
that children’s semantic representations of thel@oée adjectives we investigated and the
definite determinethe are adult-like and that they are aware of the egusences of these
representations when relating meaning and corBeMstered by adult participant responses,
this work provides important experimental supporttheoretical claims regarding the
semantics of gradable predicates and the natutdferfent types of “interpretive
uncertainty”, specifically vagueness vs. imprecisio
2 Background
2.1 Relative Gradable Adjectives, Context Dependeand Accommodation

Gradable adjective§GAs) are adjectives whose core meanings invohedadion to a
scalar concept on the basis of which objects caordbered (e.g., height, weight, cost, etc.).
Distributionally, GAs are identified by the facttithey can appear felicitously in

comparative constructions (e.taller than as heavy as, less expensive jhamd with
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various types of degree morphemes (measure phragassifiers, etc.) whose function is to
specify where the argument of a GA is located ercthrresponding scale. Our focus in this
paper is the meaning and use of GAs in the podibii@, which lack any overt degree
morphology: examples such @s) tall, (seems) heawnd(an) expensive (bookdnd so
forth. From a semantic perspective, the positivenfes interesting because its meaning is
(typically) tied to the context: what counts a$ ¢ain vary, so the extensiontadl is
correspondingly context dependent. Contextual faatelevant to the calculation of the
extension of the positive form include (but are limtted to): the denotation of a modified
noun (all snowman/building/mountaietc.), an explicit or implicit comparison clasall for

a gymnagt extralinguistic knowledge (e.g., that a snowrdascribed as ‘tall’ was built by
third graders vs. fraternity brothers; see Kamp Radee (1995)), and the interests and
expectations of the participants in the discouFseg 2000).

In what follows, we will refer to GAs that have texrt-dependent positive forms as
relative GAto be distinguished later in section 2.2 froneeosd class of GAs that do not).
A common analysis of the positive form of relat®@s is that they denote properties that are
true of an object just in case it can be related degree of the scalar concept encoded by the
GA that exceeds a contextually determisgdNDARD OF COMPARISON(See e.g., Bartsch and
Vennemann, 1972; Cresswell, 1976; Kennedy, 19997 2Rlein, 1980, 1991; Ludlow, 1989;
von Stechow, 1984; Wheeler, 1972ter alia). The standard of comparison is a degree that
typically corresponds to an ‘average’ or ‘norm’ tbhe scalar concept relative to some salient
set (a comparison class), which, as mentioned almoag be explicitly indicated, may be
inferred based on other information in the senteacenay be implicit.

There are various compositional implementationthisfkind of analysis, which differ
primarily in the semantic type assigned to gradabjectives and in more general

assumptions about the relation between the morglealtty unmarked positive form of a GA
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and the various forms with explicit degree morplgld=or the purposes of this paper, we
will adopt a variant of the analysis in Kennedy@2}) in which the core denotation of a
gradable adjective is a function from objects tgrdes (a measure function), and the positive
form is the result of combination with a null degm@orphemgosthat has the denotation in
(1) (see also Bartsch and Vennemann, 1§72).
(1) [ pos]l = Ag<e aixe.g(X) = S(Q)(C)
Heres is a context sensitive function that returns arée@n the scale used gyits range) in
contextc that represents an appropriate standard of cosgpefor the kind of measurement
thatg expresses. Thus if the adjecttedl denotes the measure functi@hl (a function from
objects to positive degrees of height), the dermtatf the positive form of the adjective is
the context dependent property in (2), which ig toflan object in contextiff its height
exceeds the standard of comparison for heigbt in
(2) [[ postall J]° = Ax.tall(X) > (tall)(c)

To see how this analysis allows variation in tkieesion of the positive form, let us
consider the evaluation of a sentence Mma is tallin two different contextc(gymnast
in which we are talking about (female) gymnastsl @woman) in which we are talking
about women in general. If the standards of coraparin these two contexase distinct —
and in particular if the standardafgymnast)s lower than the standardafwoman,) as will
normally be the case — then given the semantipegithe set of things that the predicate is
true of in the former context is a subset of theof¢hings it applies to in the latter context. If
Anna’s height falls in between the standard of cangon inc(gymnastiandc(womar), as
represented graphically in (3), then given (1), Aimin the extension ofgpstall]]«®™"as

but is not in the extension ofidstall]]*°™?, and the truth of (2) varies accordingly.

! Degrees are elements of scales, which are trfiles<, 8> such that D is a set of degrees, <

is a total ordering on D, aridis a dimension (e.gHEIGHT, TEMPERATURE etc.).
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(3) HEIGHT: O ---------- tall)(c(gymnagi ----- tall(anna) ----- s(tall)(c(womar) ------- >

In what follows, we will generally use the adjeeti@lone to refer to the positive form; that is,
we will saytall rather tharpos tallfor perspicuity, unless it is important to distingh the
compositional details of the positive form from sother degree-modified form.

The context dependence of relative GAs means hilea¢ is a great deal of flexibility
in their use: the same GA can have different exbessin different contexts, while
expressing the same property. A particularly stgkexample of this flexibility comes from
the use of relative GAs in definite descriptiongjah is the construction we will focus on in
this papef. Definite descriptions have been the focus of atgieal of work in semantics,
pragmatics, and the philosophy of language, mosthi¢h converges in some form or
another on two central semantic/pragmatic claimsngular definite DP of the forthe ¢
carries with it two presuppositions. First, it prpposes that there is an object that satisfies
the property encoded ly(the EXISTENCEpresupposition). Second, it presupposes that the
object uniquely satisfieg (the UNIQUENESSpresupposition). (See Abbott, 1999; Birner and
Ward, 1994; Heim, 1990; Kadmon, 1990; Neale, 1$afherts, 2003; Russell, 1905;
Strawson,1950; and many others for representatseeisision.) There are important
differences of opinion on the relation between ¢hesnditions, the extent to which they can
be overridden, and the way that apparent violatghaaild be handled, but for our purposes
we can take them as reasonable approximations aff avbpeaker is committed to in order to
felicitously use a definite description, and whétearer takes to be the case when accepting
its use.

The effect of these presuppositions on judgmentslwity can be illustrated by the

following example. Consider a situation in whiclotmdividuals A and B are sitting across

2See Kyburg and Morreau (2000) for additional disews of the semantics of such

constructions and their implications for dynamimseatics.
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from each other at a table, there are two blue oddsiequal lengths on the table in front of
B, and A’s goal is to get B to pass over one ofrdds. In such a context, A cannot
felicitously use (4a) to make this request, bec#leseiniqueness presupposition of the
definite descriptiorthe blue rods not met: there are two objects in the conteat satisfy
the propertyplue rod (We use the ‘#’ symbol to indicate infelicity.yBhe same token, A’s
utterance of (4b) would also be infelicitous, irstbase because the existence presupposition
is not met: there is no object that satisfies tfpertyred rodin the context. Speaker é¢an,
however, felicitously use (4c) to request the lorgfehe two rods.
(4) a. #Please give me the biosl.

b. #Please give me the rem.

C. Please give me the longd.
Importantly, (4c) is felicitous regardless of whatlthe two rods are independently judged to
be both long, both not long, or one long and tieonot: all that matters is that there is a

difference in length between thém.

% This is a bit of an oversimplification. As pointedt in Kennedy (2007, p. 19), the
difference in length must be greater than a cettagsholdthe long rodis infelicitous as a
description of the longer of two rods that diffgrdnly a small (but noticeable) degree, in
contrast to an explicit comparative litee longer rod This fact is presumably due to a
second feature of relative GAs in the positive fowhich we are setting to the side here:
vagueness. Vagueness manifests itself both asabiity or unwillingness on the part of
speakers to judge some objects in the domain girb@icate as (not) having the property
(so-called ‘borderline cases’), and as an inabdityinwillingness to distinguish between
objects that are very similar to each other retatosthe scalar property that the predicate
encodes. The latter difficulty is what underlies tthreshold effect’ in definite descriptions,

as well as the more commonly discussed judgmermtstabe inductive premise of the Sorites
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The crucial difference between (4c) and (4a-bhalong is a positive form relative
GA, and so denotes the context-dependent propge(B)i which is true of an object just in
case its length exceeds the contextual standatdrigth in the context of utterance.
(5)  Axlong(x) > s(long)(c)
In the situation described above, the presuppasitiotroduced by A’s use of the definite
descriptiorthe long rodrequire there to be a unique long rod in the cdnteiven that there
are two salient rods in the context, the only wagatisfy these presuppositions is to make
long true of one of them and false of the other oneaBee the rods have unequal lengths,
this result can be achieved by positing a stantwtdifferentiates between the rods, as
represented in (6).
(6)  LENGTH: O ------------ long(rodl) ----- s(long)(c) ----- long(rod2) ----------- >
Crucially, such a standard is posited automaticaypart of the discourse interpretation of
the definite, regardless of whether the rods atependently judged to be long or not — i.e.,
independently of the prevailing standard of len{@bin rods). This is thus an instance of
presupposition accommodation (Lewis, 1968, 197 hgreby a new standard is
accommodated in order to make the discourse maadsistent with the presuppositions of

the definite descriptiof.

Paradox (e.g., “any rod that is just a tiny bitrséothan a long rod is also long”). A full
account of the semantics of the positive form neéedake both vagueness and context
dependence into account (and indeed many accotitiie tormer make crucial use of the
latter; see e.g., Bosch, 1983; Fara, 2000; Kaml1Ramp and Partee, 1995; Raffman,
1994, 1996; Soames, 1999), but since our focusitiene relatively clear cases of context-
dependent shifts in extension, we will set asidestjons about vagueness.

* While accommodation of a standard in definite dpsions is in general quite flexible,

some adjectives do impose additional constrairds.ekample, more evaluative adjectives

8
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2.2  Absolute Gradable Adjectives and Imprecision

As it turns out, not all GAs have context-dependfamotations in the positive form.
In addition to the large set of relative GAs, thisra class of adjectives that are demonstrably
gradable but which have been argued to have fo®atext independent standards. Following
Unger (1975), we refer to this classadsolutegradable adjectives (see also Rusiecki, 1985;
Rotstein and Winter, 2004; Kennedy and McNally, 20Rennedy, 2007). Previous
researchers have argued for a distinction betwbsolate and relative GAs on the basis of
modifier selection and entailment patterns (seadRlids 1985; Cruse, 1986; Rotstein and
Winter, 2004; Kennedy and McNally, 2005; KennedyQ?2; and Syrett, 2007), and have
identified two distinct classeMaximum standard absolute Gasch adull, straight, flat,
dry, andpurerequire their arguments to possess a maximal degjréhe relevant property
(full is true of a container just in case it is compyetell; straightis true of an object just in
case it has no bend). In contrasinimum standard absolute GAsch aspotted, bumpy,
wet, benandimpuremerely require their arguments to merely possesseqonzero degree
of a gradable propertgiottedis true of an object as long as it has some spetsis true of
an object if it has some degree of bend).

Evidence that absolute GAs are gradable comestierfact that they combine with
comparative and other degree morphology: we c&ratabut a container that is fuller than
another, a line that is not straight enough, &t is less spotted than a shirt, or a pole that i

too bent for a tent. Such facts indicate that alisdbAs have the same core semantic type as

like fat or pretty and polar-negative adjectives lighorttend to impose a general requirement
that their arguments have the property they measuwee a certain threshold. Such
markedness effects hold across constructions, henwsliowing up in morphological
comparatives and other degree constructions, dswéhe kinds of constructions we are

focusing on here.
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relative GAs; on our analysis, this means that theryote measure functions. We can further
account for the non-context-dependent interpratataf the positive form by positing
denotations like (7a-b) for maximum and minimumeiad GAs, respectively (here
exemplified by the denotations for positive fofufl andspotted, wheremax andmin are
functions that return the maximum and minimum degren the scales that constitute the
ranges of their measure function arguments.

(7) a. Ax.full(x) = max(full) (maximum standard GA)

b. Ax.spotted(x) > min(spotted) (minimum standard GA)

Note that these denotations are not what we wouddct if the positive form of an
absolute GA is derived in the same way as thatrefadive GA, through combination with
pos.Instead, we should expect a context dependent agmobf the sort we posited feall
andlongin (2) and (5). Kennedy (2007) has argued thahtoonditions equivalent to (7a-b)
can be derived for absolute adjectives using tme@¢ion ofposgiven above in (1), by
fleshing out the details of the standard-identifyfanctionsin a way that takes into account
the scalar properties of the adjective. Howevegesiour focus here is not on how the truth
conditions represented in (7a-b) are actually @ekivut rather on the predictions about the
meaning and acceptability of certain uses of atbsdBAs given such truth conditions, we
will make the simplifying assumption that the pivgitforms of relative GAs and
maximum/minimum standard GAs are distinct in the/weesented here (e.g., because of an

ambiguity inpos.

®>Note, however, that we maintain the core assumpiianall gradable adjectives have the
same basic type: they denote measure functiongpefte,d> (or alternatively, degree
relations of type <d,et>). As such, they may coraliith the full range of degree
morphology, modulo any constraints based on spaigrerties (see Rotstein and Winter,

2004 and Kennedy and McNally, 2005). For exampleymosition offull with a comparative



Meaning and Context in Gradable Adjectives 11

Specifically, we are interested in two ways thagaute GAs can help us understand
how much children know about context-dependent@spd meaning. The first involves
their use as controls for an investigation of thérdte description data discussed in the
previous section, involving presupposition accomatimh via contextual shifting of a
standard of comparison. Suppose we discover thildreh correctly associate eitpe long
rod with the longer of two rods across a range of existand rod lengths. We cannot
actually conclude from this fact alone that theyehacquired a context-dependent, relative
meaning folong, because it is possible, especially for very yodmitgdren (cf. Nelson and
Benedict, 1974), that they are misanalyzing morpduchlly positivelong as semantically
comparativdonger. If this were the case, we would not be able tockale anything about
their knowledge of the positive form.

Absolute GAs provide a means of testing for thisgimlity. If children analyze the
adjective in a definite description of the fothe A NPas semantically positive, then relative
and absolute GAs should pattern differently in eats in whichthe A NPis used to
distinguish between two objects that manifest d#fife degrees oA. For a relative GA,
children should always accept the description gdiegthe higher-ranked object, as outlined
above. However, for a maximum standard absolutecbifdren should reject the description
in contexts in which both objects fall below thexinaum standard (e.gthe full jarused to
describe the fuller of two observably non-full jaras this violates the existence
presupposition of the definite given (7a); anddoninimum standard absolute GA, children
should reject the description in contexts in wHiolh objects fall above the minimum

standard (e.gthe spotted disksed to describe the more spotted of two obsenspiuited

[er than this cupresults in a property that is true of an objest jin case its fullness (a
measure of the amount of stuff it contains) is tgethan that of the cup, which may be true

even if it is not full in the absolute sense.
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disks), as this violates uniqueness given fn)contrast, if children analyze the adjective as
semantically comparative, relative and absolute &#xild pattern the same in these
contexts, sincéhe Aer NPcan always be used to identify the higher-rankgdat, regardless
of its relation to the standard associated withcthheesponding positive form.

The second reason that we are interested in albSBly$ is because they may provide
insights into subtly different ways that contexeracts with meaning and use. Our starting
point is intuitions about the meanings of maximuandard absolute GAs likell. Even
though the literature cited above has providedmber of arguments in favor of the
maximum standard denotation in (7a), there is riaetss an initial intuition that this
meaning is too strong, and thatl instead merely requires that an object be ‘clodalt,
allowing for different approximations to suffice different contexts. For example, while it is
clear that a jar that is only half full cannot bethfully described aa full jar, and maybe not
one that is 3/4 full either, judgments can beconuekier when when we consider a jar that is
7/8 or 15/16 full, or any amount that is extremase to being ful. At some point we would
typically be willing to start calling the jdull (and would therefore be willing to refer to it as
the full jar), and this point might be different in differemtreexts (based on our goals, the
types of jars, the contents of the jars, etc.).

One interpretation of this fact is that the denotain (7b) is incorrect, and instead
full should be assigned a context-dependent meanintikgiongor tall (see Lewis 1979).
However, another possibility is that (7b) is cotremd this fact indicates that speakers are
willing to tolerate imprecision: use of a sentenc@lescription that is false but ‘close enough

to true’ for the purposes of the conversationahaxge (Lasersohn, 1999). The experiments

® This is the predicted pattern of behavior for &lusince our study uses adult controls, a
secondary result will be to provide experimentgmsurt for the claim that absolute GAs do

in fact have the denotations in (7a-b).
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we report in this paper provide new data relevanhése issues, because they indicate that
(for children, at least) uses of relative GAs inietha standard of comparison is shifted to
accommodate the presuppositions of a definite Bfpeocessed differently from apparently
similar, ‘imprecise’ uses of absolute GAs. Thisgests that apparent context sensitivity
manifested by the two classes of GAs involves diffie kinds of context/meaning relations:
relative GAs are context-sensitive relative to spegt of theimeaning(variability in the
standard of comparison), while absolute GAs ar¢ectisensitive relative to thairse
(tolerance of imprecisior).
2.3 Previous Work on Children’s Understanding chdable Adjectives and Definite

Descriptions

Previous lines of research have focused on rel&#e such abig, tall, high, and
low, demonstrating that preschoolers allow the stahdhcomparison to shift. A series of
papers by Gelman and Ebeling (Ebeling and Gelm@88,11994; Gelman and Ebeling,
1989) showed that that children’s ability to judbe size of an object and their facility to
move between standards is affected by the natuteecftandard of comparison. Smith and
her colleagues found that children make use ofiveen range of values when assigning the
standard of comparison (Smith, Cooney, and McCt®86) and identified some of the
factors affecting children’s willingness to relala@l object once the standard has shifted
(Sera and Smith, 1987). Finally, Barner and Sned@7, 2008) showed that children at
age four shift the standard towards the approppate when additional same-kind objects of

different sizes are included in a relevant set.€llogr, these studies demonstrate that

’ A question that we will not address in this pagmncerns the factors that determine whether
a GA is relative or absolute, as these are disdussaetail in other work (see Rusiecki,
1985; Rotstein and Winter, 2004; Kennedy and MchN&005; Kennedy, 2007; Syrett,

2007).
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preschoolers take a range of contextual informatitmaccount when assigning the standard
of comparison for these adjectives. However, ag mirnthese studies included non-relative
GAs as controls (see section 1.3 above), it hasirezd an open question whether children
consistently take contextual information into aauoand shift the standard of comparison for
all adjectives (gradable or not), or appropriatelyrietsthis behavior to relative GAs.

The study that has come closest to introducingérabset of adjectives is Nelson
and Benedict (1974), in which children were asladtieir judgments about properties of
objects instantiated in a series of pictures. W4sked about the comparative form of certain
adjectives (e.gtaller), children exhibited a reaction time more simiathat observed with
the positive form of that same adjective than thielwith the comparative forms of other
adjectives (e.ghappieror leafier). The authors interpreted these results as denadingt
that only the positive form of the former adjecévaarry with them an implicit comparison,
and thus it takes no more time to process the coatipa form. While these results are
suggestive, because the authors imposed distisciioong different classes of adjectives
that do not directly correspond to semantic disiims found in natural language, it is
difficult to draw conclusions from their resultsuGstudy aims in part to fill this gap in
literature. By starting with the theoretically-m@tted semantic distinction between relative
and absolute GAs discussed in sections 1.2-1.&revable to bolster our claims about what
children know about relative GAs with what they nabout absolute GAs and control
adjectives not presented as gradable. In addiverpffer a richer picture of the variable role
of the context for the entire class of GAs.

Turning to definite descriptions, although knowledyf their presuppositions are
clear for adults, the picture for children is merkiChildren’s overreliance on the definite
determiner in earlier production studies (cf. KdaffiSmith, 1979; Maratsos, 1976) has been

interpreted as showing that they do not recogtizepresuppositions of definiteness
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associated with the lexical representation of #fende determiner (Wexler, 2003), while
their performance in eyetracking experiments (cfieBwell, Sekerina, Hill, and Logrip,
1999) has suggested that they experience diffiqdrging definite DPs in real time when
postnominal information must also be integratedweler, both of these findings actually
leave unresolved the more basic question of whethi&tren areawareof the
presuppositions that a singular definite DP carries

Showing that children do not produce the defing&dminer when it is felicitous to
do so is more revealing about how aspects of théegbat hand motivate the utterances they
produce and not how their evaluation of utterances ingehi capture aspects of the context
reflects their semanticompetencelikewise, online parsing difficulties indicatirtigat it may
be challenging for children to incorporate othemteatual information to restrict the
reference of the noun (cf. Hurewigz al 2000; Meroni, 2006) may mask children’s
underlying knowledge of the presuppositions assediwith definiteness. By using definite
descriptions to draw out the distinctions betwesdative and absolute GAs, we not only
demonstrate that children have different represiensfor these GAs (one being context-
dependent and the other not), but that childremesgigte that the presuppositions of this class
of expressions.
2.4 Overview of the Experiments and Main Results

In the remainder of this paper, we present a sekpériments involving
differentiation uses of definite descriptions W@A\s. The results demonstrate that children
as young age three and adults assign context-depemtlerpretations only to relative GAs,
and that they are sensitive to — and can corracttpmmodate — the presuppositions of
definite DPs. We then highlight an important diéfiece between children and adults
involving the maximum standard absolute G andstraight Given a request with a

definite DP of the fornthe full/straight onen a context in which neither of the two objects



Meaning and Context in Gradable Adjectives 16

exhibits the relevant property to a maximum degaéelts uniformly reject this request,
illustrating their implicit acknowledgement of tfelure of the existence presupposition,
while children systematically accept such usesci@hy, though, children are less likely to

do this if they had already seen the maximal stathdad take significantly longer to accept
such requests than those with relative GAs orpredications of these GAs. We argue that
this finding supports a distinction between theetsemantic context dependence (vagueness)
of relative GAs on the one hand, and contextualbeptable degrees of imprecision
associated with maximal standards on the other.

Our study has three major results. First, it givesearliest experimentally identified
age at which children have achieved adult-like lewé competence in the fundamental
aspects of the context/meaning relation we tatbe¢€¢ years old). Second, it offers
experimental support from both child and adultipgrants for a semantic distinction
between relative and absolute gradable adjecti@ssdon the (non-)context dependence of
the standard of comparison. Third, it supportssértition between the two types of
contextual variability discussed at the end ofieact.3: one that is fundamentafigmantic
in nature (variability in the extension of relati@&As) and one that is fundamentally
pragmatic(tolerance for imprecise uses of absolute GASs).

3. Scalar Judgment Task

In previous work (Syrett, Bradley, Kennedy, and4,id006) we examined the extent
to which young children’s and adults’ judgmentsnai@ scale reflect distinctions among the
three different subclasses of GAs: relative GAspaiie maximum standard GAs, and

minimum standard GASBY targeting representative exemplars from eaabschig, long;

8 We tested 36 three-, four-, and five-year-old€ ¢hildren in each age group) and 28 adult
controls. Further details regarding age, materedperimental methodology, and results are

provided in Syrett, Bradley, Kennedy, and Lidz (@DO0
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full, spotted respectively), we sought to provide experimeatadence for the division
among these classes that would motivate the expatgoutlined below. We presented each
participant with a set of seven items for eache@A (blocks, rods, containers, discs) and
one at a time, starting at the positive polar ehnth@scalé we simply asked of each item in
the set]s this A? where A was the target GA corresponding to thgetaproperty.

What we found was a clear division among GAs. Fathlage groups, there was a
decrease in the acceptance for both relative ®G#g Iong) around the midpoint of the series.
This is to be expected if the standard of comparsufts given the context at hand.
Judgments for the absolute GAs, however, did notvghis pattern. Both children and adults
accepted aspottedany disk with any number of spots on it, rejectimdy the disk with no
spots. Judgments for the maximum standard absGlAtiill were noticeably different from
the minimum standard absolute Gpotted adults only accepted the first containefids
and children’s acceptance of what countetlidegan to drop sharply beginning with the
second item in the series, differing significarftlym bothspottedand the two relative GAs
big andlong. Children were also significantly less likely tadge the second container to be

full if they began with this set of objects, instezf with one of the two relative GA sets, an

° In Experiments 1 and 2, we refer to the item &t éhd as #1, and the item at the opposite
end as #7. Throughout the experiments reporteismpiper, we make use of the
increasing/polar-positive member of an antonym (&p.,big, notsmall full, notempty,

since our focus was on context sensitivity andamothe asymmetry between poles. Certainly
a sizable literature has been devoted to invesgtigdhis phenomenon in child language (cf.
Barner and Snedeker, 2007, 2008; Bartlett, 197éwBr and Stone, 1975; Carey, 1978;
Clark, 1972; Clark, 1973; Eilers, Kimbrough Olland Ellington, 1974; Keil and Catrroll,

1980; Klatzky, Clark, and Macken, 1973; Marschd®/7; Townsend, 1976).
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effect that makes sense in the context of the orgeffect discussed in the results section of
the following experiments.

The Scalar Judgment Task (SJT) thus reveals anrtergalifference in the way the
standard of comparison is set among these GAstifRel@As such abig andlong have
standards that evoke a partitioning of a finitecfaibjects ranked along a scalar continuum
somewhere around the midpoint of the continuum.ollie GAs such aspottedandfull use
standards that partition the sets at the endseofahtinuum -spotteddistinguishing the
lowest-ranked item (the only object lacking theev@int property) from the rest of the series
andfull distinguishing the highest-ranked item (the objeakimally possessing the relevant
property) from the rest of the series. This sdtrafings sets the stage for the following
experiments, where we further probe distinctionsagithese GAs related to the role of
context and the way in which the standard of comparis set.

4. Experiment 1
4.1 Experiment 1a
4.1.1 Introduction

In Experiments 1 and 2, we used definite descmgtito probe children’s sensitivity
to the kinds of context/meaning interactions disedsin the introduction. Specifically, we
were interested in determining whether children Mooorrectly shift the standard of
comparison for relative GAs to accommodate thetemee and uniqueness presuppositions
of the definite description, and would correctlyp#ldoing so for absolute GAs.

4.1.2 Method
Participants

Thirty children representing three age groups pigdied in this task: 10 three-year-

olds (5 boys 5 girls, range: 3;5 to 3;11, M: 3B);four-year-olds (4 boys 6 girls, range: 4;1

to 4;11, M: 4;5); and 10 five-year-olds (3 boysifisgrange: 5;1 to 5;8, M: 5;5). 24 adults
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served as controls. All adults in our experimengsewNorthwestern undergraduates fulfilling
an experimental requirement for a Linguistics cewsd were native speakers of English.
Materials

The materials consisted of a series of pairs ofabj each sharing a salient
dimension (e.g., color, shape, length, etc.). ’Eeement was divided into a training
session and test session. The complete set ofiaisitisrpresented in the Procedure section.

Procedure

Participants were invited to play a game. Childseme introduced to a puppet
(played by a second experimenter) and were toldtiia the purpose of the game was to
help the puppet learn how to ask for things. Theyenthen told that they would be shown
two objects at a time and that every time they s@awobjects, the puppet would ask for
something. Their job was to determine if they cagilce the puppet what he asked for based
on his request, and if they couldn’t, to tell hirhymot. Even the youngest participants
followed these directions easily and were eag@atticipate. Adult participants interacted
with an adult experimenter instead of the puppet.

There was an important twist in this task thatidgstished it from previous forced-
choice studies in which a child was asked to aa oequest with an adjective suchbas
(e.g., Bartlett, 1976; Ebeling and Gelman, 198&:&j Kimbrough Oller, and Ellington,
1974; Gelman and Ebeling, 1989; Gelman and Markrh@85; Harris, Morris, and Terwogt
1986; Ravn and Gelman, 1984; Sena and Smith, 1890ur task, the request was not
always felicitous. This pragmatic manipulation veasomplished in the following way. Each
request included a singular definite DP of the foie A onewhereA was an adjective (e.g.,
Please give me the red gnés noted in section 1.2, this type of descripjiesupposes
both existence (e.g., there mbsta red one) and uniqueness (e.g., there mushlyeonered

one). We deliberately varied the felicity condisoof the request, presenting participants
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with pairs of objects that they either satisfied/imiated one or both of the presuppositions of
the definite description. Therefore, for some pahe request (e.gGive me the red ohaevas
felicitous because exactly one object fit the descriptiog. (¢here was one red and one white
object). While for other pairs, the request wdslicitous either becauseoth members of

the pair fit the description (e.g., there were t&d objects) oneitherdid (e.g., there was a
yellow object and a blue object). In determininget¥ter or not they could give the puppet
what he asked for, children were in essence, asgetbe context with respect to the
presuppositions of the definite description, anddme cases accommodating them. For this
reason, we refer to this task as Bresupposition Assessment Task (RAT)

To ensure that participants understood the ruléseogame and to help them feel
comfortable rejecting the request, we had thenigyaate in a brief training session before
the test session began. This training session aapased of two felicitous and two
infelicitous requests with the adjectiviesppy round, red, andblue, similar in design to the
control items in the test session. If children wetik hesitant to correct the puppet after the
four training items, we introduced a fifth imprormagiair accompanied by an infelicitous
request. Once it was evident that participantsciefhfortable with the task, we proceeded
with the test session.

Items in the test session included target itemsselsalient property corresponded to
one of the target GAs, as well as contteins. Descriptions of the stimuli are presented in
the following two tables. Table 1 presents the i rdtimuli used in the test session, while
Table 2 presents the target stimuli used in thestession. The target GA items were taken
from the four sets in the SJT. This allowed usampare baseline judgments of the stimuli to
how participants judged them in the PAT. One pagach of the two relative GA sets
consisted of objects that had been judged to pss$segelevant property, while the other pair

consisted of objects that were judged not to hhgegroperty.
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The presentation of the pair members was countamball so that the object fitting

the description appeared on different sides op#ies throughout the test session. The order

of the pairs was also pseudorandomized with regpdbree factors: the felicity of the

request, the nature of the presupposition violatzowl the adjective. Participants were

randomly assigned to one of two orders of presiemaa point that becomes important in the

interpretation of the results.

Table 1: Control stimuli for Experiment 1

adjective stimuli pragmatic status of request
color
yellow pictures of a yellow bird and a black bird feloais
red red poker chip and a white poker chip felicitous
green  purple yo-yo and yellow yo-yo infelicitous
red pictures of a red square and a red circle infelicst
shape
square pictures of a blue square and a yellow circle fi|lics
round  pictures of a red triangle and a red square infelis
mood
sad pictures of a sad face and a happy face felicitous
happy pictures of a sad face and an angry face infelisito
happy pictures of a sad face and an angry face infelisito
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Table 2: Target stimuli for Experiment 1

adjective stimuli pragmatic status of
request
relative
big two blocks from “upper” end of SJT sequence (théelicitous

ones judged big), one bigger than the other
big two blocks from “lower” end of SJT sequence (thdelicitous

ones judged not big), one bigger than the other

long two rods from upper end of SJT, one longer than felicitous
the other

long two rods from lower end of SJT, one longer than felicitous
the other

absolute

spotted two disks, one with some spots, one with none cifelis

spotted two disks, one with some spots, one with more licifeus

full two jars, one full, one about 2/3 full felicitous

full two jars, neither full but one fuller than the athe infelicitous

Predictions

We based our predictions for each of the four ta@&s on the semantic GA
classification they represent. If indeed only rglaiGAs depend on the context to set the
standard of comparison and therefore allow thedstahto shift from context to context, then
we should only see accommodation of the presuppnsibf the definite description with the
relative GAsbig andlong. Thus if a new standard of comparison is posishdime a new
pair is introduced in order to ensure that the @tlje is be true of just one object (i.e., the

bigger or longer one), the request should alwayligtous and participants should always
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accept the request. (See the discussion of thig posection 1.2.) This pattern of responses
would constitute evidence that children know thettsGAs are context-sensitive in the way
outlined in section 1.2, and that they are serestiy and willing to accommodate, the
presuppositions of a definite DP. If, however, jodmts about the size or length of the items
remains constant between the SJT and the PAT, wiithe standard shifting, then either an
existence or uniqueness violation should be incjmlepending on whether the two objects
are from the negative or positive polar end ofdbietinuum, respectively. For example, two
blocks otherwise judged to bé should incur a uniqueness violation, while twodki® that
were judged to berot bigshould incur an existence violation, unless thadard shifts.

Pairs involving absolute GAs provide important colst and substantiation of this
conclusion, as outlined in section 2.2. If absolafes in the positive form have fixed
(maximum or minimum) standards of comparison amdnait context-dependent, they should
not allow the same flexibility of use as relativA$s For example, i§pottedsimply means
‘has some number of spots’, participants shoulecteequests fahe spotted onehen
confronted with two spotted objects, even if oneléarly more spotted than the other,
because this would incur a uniqueness violatiomgadls objects are spotted. Likewisefufi
means ‘is maximally full’, participants should refeequests fothe full onewhen confronted
with two partially filled containers, even when aeeloser to full than the other, because the
request incurs an existence violation, as thene ill container.

If, on the other handspottedandfull are treated as context-dependent, participants
ought to be able to shift their meanings in a weat accommodates the presuppositions of
the definite description in these examples. Thejsction of presupposition-violating
requests with the absolute GA pairs, coupled wetteptance of requests with the relative
GA pairs, would constitute evidence for a distiontamong these GAs that would appear to

be based on the relative/absolute GA distincticchdait earlier and would show that
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participants are, in fact, modulating the interatie of these relative GAs in accord with the
presuppositions of the definite DP.

At the same time, this pattern of results would @lvide important evidence that
participants are not just treating the positiverfaf the adjective in the definite description
as semantically equivalent to the comparative fdregtingPlease give me the @heas
Please give me the moreoAe If participants were reinterpreting the requaghis way,
they shouldalwaysaccept it, regardless of adjective type, sincectiraparative form of any
GA can be used to uniquely pick out that membex péir that has the greater degree of the
relevant propertythe more spotted orean be felicitously used to pick out the more tgubt
of two spotted disks, even thoutiie spotted oneannot. Although it is unlikely that adults
would reinterprethe A onen this way, it is a possibility that must be sesly considered
for children, as their interpretation and use ahparative morphology at this young age is
not fully adult-like (cf. Donaldson and Wales, 19H8bri, 1976; Finch-Williams, 1981,
Gathercole, 1979; Gitterman and Johnston, 1983%zi&ra-King, 1999; Graziano-King and
Cairns, 2005; Layton and Stick, 1978; Moore, 19%9)articipants reject presupposition-
violating requests involving absolute GAs, howewes,can be confident that they are not
simply reanalyzing the adjectives as semanticajlyivalent to their comparative
counterparts.

4.1.3 Results

Recall that for each pair, we predicted one ofdtpessible responses to the
accompanying request, based on the above feliaitiems: participants would accept the
request and give one object, give neither, or @eshrather reluctantly) give both objects.
Both the second and third responses count as irejebe request, since both highlight a
presupposition failure of the singular definite ctgstion. Note that whenever one object is

given, such a response can only be considered pg® when the member of the pair with
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the greater degree of the relevant property ietary since no matter how the request is
interpreted, the adjective can never be interpragekighlighting a degree below the cutoff.
Thus, we recorded which of the two objects theipigeint gave in response to the request —
the member with the greater or lesser degree. Bugbadition of responses is presented in
Table 3.

Table 3: Distribution of responses in Experiment 1a

age group

3 yrs 4 yrs Syrs adults

1+, 1-, 0/2 1+, 1-, 0/2 1+, 1-, 0/2 1+, 1-, 0/2

1 control-felicitous 98, 0, 2100, O, 0100, O, 0100, O, O
2 control-infelicitous 4, 6, 90 0, 2, 98 0, 0,100 0O, O, 100
3 big (upper SJT) 100, 0, @oo0, O, 0100, O, 01100, O, O
4 big (lower SJT) 90, 0O, 10 90, O, 10100, O, 0 96, O, 4
5 long (upper SJT) 80, 0, 2090, O, 10100, O, 0100, O, O
6 long (lower SJT) 100, O, 0100, O, O 100, O, 0O 9, O, 4
7  spotted 20, O, 80 30, O, 70 10, O, 90 4, 0, 96

(some spots/more spots)
8  spotted 100, o0, 0100, O, 0100, O, 0100, O, O

(some spots/no spots)

9 full 100, 0, 0100, O, 0100, O, 096, O, 4
(full/less full)
10 full 60, O, 40 70, O, 30 70, 0O, 3012, O, 88

(not full/less full)

Three clear trends stand out in these data. kitgiarticipants regardless of age

group gave the ‘greater degree’ member of theipagsponse to felicitous requests in which
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only one of the two objects satisfied the requibst ¢ontrol items in row 1 and thell and
spottedtest items in rows 8 and 9). Indeed, in all bug @ral, across all ages, participants
consistently gave the one item with the relevaopprty. Second, participants consistently
rejected infelicitous requests for the control isefrow 2) and the ‘some spots/more spots’
test items (row 7). For example, there is no défee between the targgiottedpair and the
controlshapepair, both of which participants saw once (Fishexact test, children: p >
0,22, adults: p = 1.00). These results provide itis avbaseline against which we can
evaluate participants’ responses to requests uslative GAs. Here, a third trend emerges:
despite judgments of individual items in the SJrtigipants across age groups also almost
always gave the object that had the greater degrée relevant property when asked for the
big orlong one (cf. rows 3-6). We found no significant di#face in responses to the trials
containing relative adjectives and the controlsri@earson’s® = 0.036, df = 2, p > 0.98).
We take this as an indication that participantseweitling and able to shift the standard of
comparison for the two relative GAs and therefdia they have acquired adult-like context-
dependent denotations for these adjectives.

The one instance in which children’s responsesrgev&éom adults’ is with théull
pair in which neither container is full (row 10)e@son’si” = 13.14 (with Yates’ continuity
correction), df = 1, p < 0.001). Instead of rejegtthe puppet’'s request when shown the ‘not
full/less full’ pair (as adults categorically didhildren gave the puppet the fuller of the two
containers. However, this cannot be because th#rehiactually treated all of the adjectives
as semantically comparative (understandimgfull oneasthe fuller ong: if this were an
option, they should have applied the same strategpyotted returning the more spotted of
the two disks when shown the ‘some spots/more Spaits in which case rows 7 and 10 of
Table 3 would look the same, contrary to our oletions (Pearson’s = 11.47,df=1, p <

0.001).
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We also have reason to believe that many of thieisgren knew that the fuller
member of the pair was, in fact, not full. 18 chéld who participated in this experiment also
participated in the SJT within approximately threeeks time. 12 (or 67%) of these children
judged only the first container in the series tduie four (22%) judged the first and second
containers to be full; 2 (11%) judged the firsiegicontainers to be full; but no one judged
containers beyond the third to be full. The fulleember of the pair in the ‘not full/less full
condition was the fourth item in the series, s@as among the set of containers that were
uniformly judged to be not full in the SJT. Butthre PAT, 11 of the 18 children who had
made this judgment (61%), across all age groups;med this container in response to a
request from the puppet ftre full one

So the question is whether children differ fromledin treatingfull as relative, or
whether there is another explanation for their bigltaTo answer this question, we decided
to probe children’s responses to thu#§ pair further by examining whether the order tockhi
participants had been assigned had had an effeldetl, upon further examination, we found
that every single one of the 15 children assigoeti¢ order in which this pair appeared
earlier in the sequence than the pair that hadlitheontainer gave the puppet the fuller of
the two containers in response to his requeshifull one Only five of the 15 children in
the condition in which this pair appeared latethiea sequence after the ‘full/less full’ pair
responded to the puppet’'s request in this wayftardnce of 100% and 33.3% between the
two conditions). We address the implications o$ findings in the following discussion
section.

4.1.4 Discussion

Experiment 1a demonstrates that both adults atdrehidistinguish between the

target GAs in the way that the standard of comparis assigned. Because relative GAs such

asbig andlong have denotations that invoke a contextually-deiteechstandard of
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comparison, their extensions may shift from contexd¢ontext. Accordingly, when presented
with requests fothe big/long ongparticipants readily gave the bigger or longentber of

the pair. In contrast, when presented with two tgglobbjects, participants did not give the
more spotted object; this is to be expected, spodtedis a minimum standard absolute GA
with a meaning along the lines of ‘*has spots’. Agalrticipants similarly rejected requests
for the full onewhen given two non-full containers, an expectegpoase ifull means
‘maximally full’. However, many children gave thegpet the fuller container in this
situation. This pattern contrasted with our findirigom the SJT, in which we found that
many of these same children did not judge thisaiaet to be full.

Post-hoc analysis of the data indicated that divelpair appearing earlier in the
sequence affected children’s responses to thefulidess full’ pair, increasing the
probability of a ‘relative-like’ reaction. One pot&l explanation for this behavior is that,
despite our findings in the SJT, children are utaieras to whethdull is absolute, but settle
on such an interpretation (in the context of theeeknental task) when they receive early
exposure to an object that exemplifies the maxstetdard (the full container). A second
possibility is that children were influenced byitjadgments about the examples involving
the relative adjectives. In this experiment, whemetie ‘not full/less full’ pair appeared first,
it was also immediately preceded by one of thespgairolving the relative adjectiveng. It
is therefore possible that the relative adjecthdiced a kind of priming effect, causing the
children to treatfull as relative on analogy to their previous decismimsutlong. A second
experiment was run to decide between these twadlpligss.

4.2 Experiment 1b
4.2.1 Introduction
The goal of Experiment 1b was to determine the@®of the order effect observed in

Experiment 1a. Specifically, we sought to deternvteether the prior presentation of a
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relative GA pair in the sequence influenced chitdie treaffull as context-dependent,
causing them to give the puppet the fuller of the ot full/less full’ containers in response
to his request fothe full one
4.2.2 Method
Participants

Seventeen children representing three age grosp9alticipated in this task: six
three-year-olds (3 boys 3 girls, range: 3;1 to 3M13;5); six four-year-olds (2 boys 4 girls,
range: 4;2 to 4;11, M: 4;6); and five five-year®ld boy 4 girls, range: 5;2 to 5;10, M: 5;4).
10 adults served as controls.

Materials

The same objects from Experiment 1a were usedomhedifference was in the
sequence of items. In Experiment 1a, the ‘notléds full’ pair was almost immediately
preceded by bbng pair, with only one control pair intervening. Teaduate the influence of
the relative GA pair, we simply switched the ordéthelong and ‘not full/less full’ pair so
that the latter preceded the former.

Procedure

The procedure was the same as in Experiment 1a.
4.2.3 Results

Because our purpose in conducting Experiment 1bsekedy to investigate the order
effect described at the end of Experiment 1a, we present responses to the two pairs
whose position in the sequence was swappeddiigeand ‘not full/ less full’ pairs) and the
complementary ‘full/less full’ pair for comparisofbee Table 4.) All other responses were a

replication of Experiment la.



Meaning and Context in Gradable Adjectives 30

Table 4: Distribution of key responses in ExperitnHmn

3 yrs 4 yrs 5yrs adults

1+, 1-, 0/2 1+, 1-, 0/2 1+, 1-, 0/2 1%, 0/2

long (upper SJT) 100, O, O 100, 0, O 100, 0, O ,100 O

full 100, 0, 0 100, O, O 100, O, O 100, O, O
(full/less full)
full 100, 0, O 83, 0, 17 60, 0, 40 30, O, 70

(not full/less full)

The pattern of responses is highly similar to the observed in Experiment 1a, with children
across age groups — but not adults — targetingutiee ‘not full/less full’ container aghe full
onein response to the speaker’s request (Peargdr'$.33 (with Yates’ continuity
correction), df = 2, p < 0.029.Thus, the order of the relative and tarfgditpair was not
responsible for the original pattern of responses.

A comparison of children’s responses to the ‘nditléss full’ pair in Experiments 1a

and 1b supports this conclusion. (See Table 5.)

19 Adults who gave the fuller of these two containemsed at the end of the experimental
session without any prompting that they realizemdrtimistake later in the experiment and

wished to make clear to the experimenter that kmeyv whatfull means.
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Table 5: Percent of time participants rejectedrégpiest when shown the ‘not full/less full

pair
1 2 3
age Experiment 1a: Experiment 1b: Experiment la:
long < not full/less full < not full/less full < long < full/less full <
full/less full full/less full not full/less full
children 0 18 67
adults 75 70 100

The difference in judgments between the two seqeeetitat varied the order of the relative
pair and the ‘not full/less full’ pair (a comparsbetween columns 1 and 2) is not significant
(Fisher’s Exact Test, two-tailed probabilities: lwmn 1’ v. ‘column 2': p = 0.24); but the
difference in judgments between the orderings irciwthe ‘not full/less full’ pair preceded
the ‘full/less full’ pair and the order in whichehfull/less full’ pair came first (columns 1, 2
v. column 3) is significant. (‘column 1’ v. ‘colunBi: p < 0.001; ‘column 2’ v. ‘column 3’: p
= 0.01). The conclusion to be made here is thadien were not misled in their
interpretation ofull by the prior presentation of a relative GA. Indteae may conclude that
their (un)willingness to treat the fuller of twoetkkontainers that were both not full as full is
dependent on whether or not they have alreadyae@mstance of maximal fullness.

That said, it remains the case that even whenremldaw the ‘full/less full’ pair first
(column 3 in Table 5), their responses to the fottless full’ pair deviated significantly
from those of adults. This is surprising considgttine similarity in the two age groups’
performance with all of the other control and tanugrs, and also considering their earlier
responses in the SJT, which suggested that thegdtpdred the absolute denotation fialt.
Taking these observations as a starting point, ypethesized that their responses to the ‘not

full/less full’ pair might indicate not a willingrss to treafull as relative, but rather a
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willingness to tolerate a certain amount of imps@ei on the part of the puppet: a
willingness to respond to a request ttoe full onein a context in which neither of the two
objects uniquely satisfied the description by hagdiver the object that came closest to
doing so. We further reasoned that if this wereegir it would imply some additional
reasoning about the utterance beyond the compuatatids semantic content: minimally, a
recognition that the description used was falstn@two objects, a determination of which
object came closest to making it true, and a catmr of whether to behave as though it
were true’

To explore this possibility, we examined childreréaction times (RTs) during the
experimental session. Experimental sessions witt plrticipants were videotaped using a
Sony Digital8 Handycam. Videotapes were importednfthe camera onto a Macintosh
computer as .mov files, which were then codedrflyy research assistants in our laboratory
using SuperCoder software (Hollich, 2083For each item in which the child accepted the
puppet’'s request by giving the puppet one of the abjects, we coded three measurements:
the child’slook to this object, his/her subsequestichtoward this object, and his/her
ultimatetouchof this object. The videos were coded frame bm&awhere one frame is

equal to 1/30 of a second.

1 We know from the ordering effects in Table 5, &man the systematic rejection of the
‘some spots/more spots’ pair, that children doingdiscriminately behave as though the
description is uniquely true of one of the memlwzgrthe pair. This implies that when they do
behave in such a way, it involves some sort ofaeiag on their part.

12 At least two coders were assigned to each expatahsession, with one coder arbitrarily
chosen as the default. The inter-coder rate ofemgeat across all trials averaged above 95%.
In case of disagreements of more than 5 framearfpiof the three measurements, a third

coder was brought in as a tiebreaker for that item.
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It is necessary to provide two additional detaidewt the coding session. First, we
excluded from analysis any items in which the dleilds eye movements could not be coded
(e.g., if the eyes were occluded), items in whigh¢hild was already looking at or touching
the stimuli before the request was uttered, amdste which any other experimental artifact
prevented the coders from obtaining measuremergs {eere was a distraction in the
background). For this reason, the total numbehdfieen whose RTs were analyzed varies
from analysis to analysis. This number is always/led in a footnote. Second, rather than
coding the initial look to the object, since thel¢lcould have decided to inspect the second
object before deciding to give the puppet the bigject, we coded the look that immediately
preceded the reach to the object. A reach was @ment that ultimately resulted in touching
the object. We chose to target these measurenmestesd of proportion of looking time,
since we wished to measure latency of responsdawjeted two sets of RT measurements
for analysis, looking across the two experimengs thade up Experiment 1.

We looked first at just the twinll pairs, asking whether children took longer to
respond to the puppet's request when it accompahethot full/less full’ pair than when it
accompanied the ‘full/less full’ pair. These resudte presented in Figurélindeed,
differences between the look, reach, and touckigreficant for these two pairs (one-tailed t

tests: look t(15) = 1.71, p = 0.05; reach t(15).633p = 0.004; touch t(15) = 3.47, p < 0.002).

13 We analyzed the RTs for 16 children who targebedfller container for each pair.
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Figure 1: Reaction times for twall pairs in Experiment 1a
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Second, we looked across GA subclasses and comipardifference between the
look and the touch of the object for the ‘not flelts full’ pair to those for three other key
pairs — the twdoig pairs and the ‘full/less full’ pair — in order tetermine if the increase in

RTs was unique to the ‘not full/less full’ pair. e results are presented in Figufé 2.

14 We analyzed responses to these pairs acrossldierh The number of children varied for
each pair: 26 for the blocks from the positive p8@ for the blocks from the negative pole,
29 for the ‘full/less full’ pair, and 21 for theon full/less full’ pair. We could not compare
performance with thepottedpairs, given the small percentage of cases inlwtitddren

actually gave the puppet the more spotted object.
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Figure 2: Reaction times for four key pairs in Evipent 1a
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The RTs for the ‘not full/less full’ pair are sidigiantly longer than every other pair (two-
tailed t-tests: ‘not full/less full’ v. ‘full/lessull’: 1(48) = 2.42, p = 0.02; ‘not full/less fulk.
‘big (upper SJT): t(45) = 3.07, p < 0.01; ‘not fidks full’ v. ‘big (lower SJT)": t(51) = 3.79,
p < 0.001), while the RTs for the other pairs dodifier significantly from each other (two-
tailed t-tests: ‘full/less full’ vbig-positive: t(53) = 1.11, p = 0.27; ‘big (uppelTg’ v. ‘big
(lower SJT)": t(56) = 0.87, p = 0.39; ‘full/lesslfw. ‘big (lower SJT)": t(59) = 1.96, p =
0.05, marginally significant).

What these RTs show is that in the case of théivel&A big, a shift in standard of
comparison is automatic, at least in the contexcebmmodating the presupposition of a
definite description. Furthermore, this holds ittbdirections: a shiftip to distinguish
between two objects from the upper end of the &djience (renderingg false of one of
two blocks previously judged to be ’big’), and d@tsbdownto distinguish between two
objects from the lower end of the SJT sequenceal@rmgbig true of one of two blocks
previously judged to be ‘not big’). By contrast, ®Rificreased when children gave the puppet
a container that was not full in response to higiest forthe full one as we hypothesized.

We assess the theoretical significance of thiepath Section 6.
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4.2.4 Discussion

The results of Experiment 1b elaborate upon thé&experiment 1a by demonstrating
that children’s decision to give the puppet théefubf the ‘not full/less full’ containers in
response to his request the full oneis not driven by the precedithgng relative GA pair.
Regardless of the order of these two target pelnikiren are likely to accept the puppet’s
request and give him the fuller container if theyé not already seen the ‘full/less full’ pair,
which exemplifies the maximum standard. Howeveenewith this assistance, some children
are still inclined to return the fuller of the ‘nfutl/less full’ pair when asked fahe full one

Our RT analysis shed light on this pattern by destrating that children take
significantly longer to give the puppet the fultdrthe two containers that are not full than
they take to return a container that is actuallyduthe larger member of the pairs in the two
big conditions, regardless of the baseline judgmentsiiese objects. This difference in RTs
suggests that there is another layer of processsgciated with their behavior on the crucial
items. We provide a more detailed analysis of plisnomenon in the Section 6. Before
turning to this, we describe a second set of erpagris involving different absolute
adjectives that were designed to ensure that cultesin Experiments 1a-b generalize
beyondfull andspotted
5. Experiment 2
5.1 Introduction

Given the nature of children’s responses toftitiepairs in Experiment 1, one
question immediately surfaces: are these respamsgge tofull, or can they also be
observed with other maximum standard absolute GAg?goal of Experiment 2 was to
address this question. We also introduced anotisslate minimum standard GByumpy so
that we could generalize our results to two instario each of the three GA subclasses

(relative, absolute maximum standard, and absohinénum standard).
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5.1.2 Method
Participants

Thirty children representing three age groups pigdied in this task: 10 three-year-
olds (3 boys 7 girls, range: 3;2 to 3;10, M: 38);four-year-olds (4 boys 6 girls, range: 4;1
to 4;9, M: 4;7); and 10 five-year-olds (5 boys Bgjirange: 5;1 to 5;11, M: 5;6). 24 adults
served as controls.

Materials

The materials were the same as in Experiment h, tiwt exception of the absolute
GA pairs. In place of the twll pairs, there were two pairs corresponding to thgimum
standard absolute Ggtraight'® For example, a straight wire was paired with dra was
straight for most of its length but which had al @irthe top, analogous to a container which
is filled most, but not all, of the way.

In place of the twspottedpairs, there were two pairs corresponding to themum
standard absolute GAumpy These pairs were designed similarly to thosexipelEment 1,
so that only one of the two pairs for each adjectimuld satisfy the presuppositions of the
definite description. (See Table 6.)

Table 6: Absolute GA stimuli used in Experiment 2

1> The fact thafull andstraightare both absolute maximum standard absolute GAbea
highlighted by adverbial modification. While bothtbese adjectives may be modified by
eithercompletelyor perfectly the relative GA®ig andlong cannot. Likewise, the fact that
spottedandbumpyare both minimum standard absolute GAs can bdigighd by
modifying them byslightly, an adverb that cannot appear with any of theratiiget GAs.
18 See Syrett, Lidz, and Kennedy (20064, b) for frttiscussion of thstraight stimuli

selected for this task.
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adjective status of request  stimuli

a straight wire and a straight wire with a curlgtgen

[

a straight wire with a curly section at the top and

infelicitous (5
totally curly wire @

bumpy two orange wooden”"X 5" boards, one with some
felicitous

straight felicitous
at the top

bumps, one with none

two orange wooden"X 5" boards, one some bumps,
infelicitous
one with more

Procedure
The procedure was the same as in Experiment 1.
5.1.3 Results
The results for Experiment 2 are presented in Tablhese results can be compared
with those from Experiments 1a and 1b, presentddbie 3 and Table 4, respectively. As
the key comparison between experiments is betweetwio sets of absolute GA pairs, we
only present participants’ responses to these paifable 7. (All other responses were

replications of Experiment 1.)
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Table 7: Distribution of responses in Experiment 2

3 yrs 4 yrs 5yrs adults

1+, 1-, 0/2 1+, 1-, 0/2 1+, 1-, 0/2 1%;, 0/2

bumpy 20, 10, 70 20, 10, 70 10, 10, 80 0, @M1
(some bumps, more bumps)
bumpy 70,30, O 90, 10, O 100, O, O 9, 0, 4

(some bumps, no bumps)

straight 90, 0, 10 90, 10, O 90, 0, 10 100, O, O
(straight, bent)
straight 70, 0, 30 40, 0, 60 20, 10, 70 12, B 8

(bent, more bent)

Children’s responses are similar to those seenxpeiment 1 with the exception of behavior
of the 4- and 5-year-olds in response to the ‘lbemté bent’ pair; these children were more
likely to accept such requests with the ‘not fel#$ full’ pair (Pearson’# = 4.9 (with Yates’
continuity correction), df = 1, p < 0.03). Once img&owever, we observed an ordering effect
whereby children were more likely to accept theprijs request fothe straight onef they

had not yet seen the maximal standard: nine of3hehildren (69%) who gave the puppet
the straighter of the two bent wires saw this pppeared early in the sequence of items. A
comparison of the two orders of presentation hgtts the consistency of this effect across

the three experiments. (See Table 8.)
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Table 8: Percent of time children rejected the ptigprequest fothe full/straight onevhen

shown a pair without a maximal standard

Experiment 1a

Experiment 1b

Experiment 2

before maximal pair| 0

18

38

after maximal pair 67

n/a

71

This across-the-board pattern allows us to makéofleaving generalization: before

encountering a true maximal standard, childremaoee likely to accept a request for an

40

object exemplifying such a standard when they hosva a pair in which one object is close

enough to this standard to count as such — even tieg know it to be the case that this

object does not actually exemplify the standardr(dakefull examples). This pattern appears

to reflect an allowance of a degree of imprecisiothe extent to which the maximal standard

holds.

In Experiment 1, we conducted an RT analysis, whislealed that children took

longer to accept the puppet’s request with the mamimalfull pair than when shown either

the ‘full/less full’ pair or bothbig pairs. We now ask if the same trend holds foistheight

pairs in Experiment 2. Although there were onlyefshildren for which the within-

experiment comparison of the ‘straight/bent’ aneritbmore bent’ pairs could be mddehe

same pattern emerges. (See Figure 3.) As witfuthdata, the differences between the

adjective onset to the look, reach, and touch batwiiee two pairs are all significant (one-

tailed t tests: look t(4) = -3.23, p = 0.016; ref@h) = -3.15, p = 0.017; touch t(4) = -3.32, p =

0.015).

" Recall that we were constrained with respect tizhvkideos we could code, for reasons

outlined earlier.
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Figure 3: Reaction times for tvgiraightpairs in Experiment 2b
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As in Experiment 1, we also compared RTs acrosgsi#) examining the difference

between the look and the touch for the ‘straigtibeair, the ‘bent/more bent’ pair, and the

two big pairs. Again, a pattern similar to that seen ip&xment 1 emerges. (See Figure 4.)

Children took significantly longer to select theagghter of the two bent pairs to satisfy the

puppet’'s request than they did for the other tipaEes (two-tailed t-tests: ‘bent/more bent’ v.

‘straight/bent: t(23) = 2.15, p = 0.04; ‘bent/mdxent’ v. ‘big’: t(20) = 2.31, p = 0.03;

‘bent/more bent’ v. ‘big (lower SJT): 1(22) = 2.%= 0.01). No other significant differences

were found (two-tailed t-tests: ‘straight/bentlvig (upper SJT)’: t(31) = -0.33, p = 0.74;

‘big (upper SJT)’ v.big (lower SJT)’: t(30) = 0.64, p = 0.53; ‘straigbent’ v. ‘big (lower

SJT): t(33) = 0.86, p = 0.44¥.

'8 The data from the following number of children eemnalyzed for each pair: 15 for the

blocks from the positive pole, 17 for the blocksnirthe negative pole, 18 for the

‘straight/bent’ pair, and 7 for the ‘bent/more beydir.
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Figure 4: Reaction times for four key pairs in Evqpent 2
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5.2.4 Discussion

The results of Experiment 2, which replicate thoEExperiment 1, support a
generalization to two additional absolute Gatsaightandbumpy Specifically, the effect of
the order of presentation and the longer RTs femibn-maximal pair are not unique to the
stimuli from in Experiment 1, and therefore notque to the lexical iterfull. Rather, the
fact that we see the same pattern with the absoiatemum standard Gatraightindicates
that the interpretive processes involved in chapain object that comes closest to satisfying
a description based on a maximum standard GA #exett from those involved in choosing
an object that satisfies a context-dependent gesoribased on a relative GA. In short,
understandinghe big/long ones a description of the bigger/longer of two otgjexf unequal
size is automatic, while tolerating usetlo¢ full/straightoneas a description of the
fuller/straighter of two objects when neither oérinis actuallyull or straightrequires some
additional work.
6. General Discussion

The experiments presented here provide new insigtathildren’s competence in

three different aspects of the context/meaningioglaFirst, children’s responses in the
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Presupposition Assessment Task shows that by yleas of age, they are not only aware of
the existence and uniqueness presuppositionsingalar definite description, but that they
are also willing to reject as infelicitous utteraadhat violate them. For example, in rejecting
the puppet’s request, children often offered statgsisuch as the followin@h, but | have
TWO red onesWhat red one? He should say what shapie! thinks there must be two
different colors} They're ALL spottedThe VERYumpy oneAWhat bumpy one?t the

same time, their responses to the relative GA gaiosv that when the semantics of the
adjective and the context of utterance allow fergbssibility of presupposition
accommodation — in these cases, by shifting thedatal of comparison so that the adjective
(and, consequently, the description) is true of gu® member of a pair of objects — children,
like adults, will make the appropriate adjustmdiagether, these results indicate that (at least
in this domain) children are constructing the tgbeomplex discourse models that linguistic
expressions with presuppositions must be integriated and are willing and able to change
those models to allow integration when such a nislieensed.

Second, we show that by three years of age, childoerectly assign context-
sensitive denotations to the relative GAg andlong when they are in the positive form:
they are able to shift the standard of comparisortifese adjectives in a way that is
appropriate for the context of utterance. In thé Pihis shift was initiated in response to the
pragmatic demands of the definite description incithe adjective appeared, and resulted
in a change in the extension of the predicate. Ghidren did not assign the same kinds of
context-sensitive meanings to absolute GAs in #8meescontexts shows that they have
already made subtle distinctions between predicakésh are otherwise semantically quite

similar: both relative and absolute GAs share tmeléamental feature of expressing a relation
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to a scalar concept, but they differ in whethergbsitive form denotes a relation to a context
sensitive standard of comparison or to a fixed'8ne.

Finally, our results provide important new datagoestions about the relation
between context and (different kinds of) meanirige Tesults from the PAT show that
children treated the relative GAgg andlong and the maximum standard absolute @Als
andstraightas ‘variable’. For exampléhe big onevas consistently accepted as a description
of the bigger of two blocks, even when the blocksevotherwise judged not to be big, while
the full onewas often accepted as a description of the foliewo containers, even when the
container was not full. The latter result occurest often and was influenced by the order of
presentation; nevertheless it occurred enoughgpastithe conclusion that some sort of
interpretive variability is at work. The questiawhether this variability is due to the same
factors that are involved in interpretations oatele GAs — semantic context dependence —
or whether it stems from a different source. Itportant to emphasize that this is a much
more general question, which bears on both chitbeatult language. While we did not
observe the same variability in the maximum stash@dsolute GAull andstraightwith
adults, we suspect that we would have if the matehad been slightly different. In

particular, we believe that if the fuller of theotrfull/less full’ containers had been closer to

19 According to Kennedy and McNally (2005) and Kenné2i007), this difference actually
stems from a more basic difference between thectagses of GAs, namely the structures of
the scales that represent the gradable concepteticede: relative GAs use open scales,
while absolute GAs use closed scales. (See alsidRoaind Winter (2004).) If this is

correct, then a more accurate way to state thergkeragion is that by three years of age,
children already know the mapping between scalectire and the denotation of the positive

form. See Syrett (2007) for extensive discussiothisfissue.
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full than it actually was (though still noticealsipt full) adults would also have been inclined
to provide it in response to the experimenter’siest forthe full one

Our hypothesis is based on simple observation efyelay linguistic behavior: we
regularly speak imprecisely. In addition to usibg@ute GAs likdull andstraightto
describe objects that are not (strictly speakingximally full or straight, we might also
describe our arrival somewhere at 3:03 p.m. bynsg\de arrived at 3 p.mor a child’s
consumption of all but a few bites of the food @n plate by sayinghe child ate all her
dinner. (See Lasersohn (1999) and Sperber and Wilsor6]188 extensive discussion of
such cases.) Given that our willingness to tolesateh loose talk is itself a matter of context
(i.e., if the precise time of arrival is importatiien the use drrived at 3 p.mto describe an
arrival at 3:03 p.m. is inappropriate), it couldtbe case that like relative GAs, these
expressions have context-dependent denotationsisl liacould be that interpretive
variability is always fundamentally semantic, ahdttexpressions likkill andstraight(as
well as expressions suchasived at 3 p.m.ate her dinneretc.) have meanings that, like
big andlong, require fixing the value of some contextual paetenbefore they can be
assigned actual extensions. The denotation of smlate GA in the positive form might be
slightly different from a relative onefdll, for example, might have a meaning along the lines
of ‘have a degree of fullness that is as close @azimally full as required by the contextual
standard.’ Importantly, though, on this view, amgerved context dependence in relative and
absolute GAs would be of fundamentally the same Bging a parameter of evaluation in
accord with the principles governing semantic cosigm.

This conclusion would be consistent with childrer@sponses in the PAT (whether
they gave the puppet an object to satisfy his reiquenot); to our minds, however, it is not
consistent with the reaction time data that weeotdld. First consider the fact that the RTs

for definite descriptions with the relative Gog were the same regardless of whether they
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were presented with two objects from the positigkefboth objects were judged to g in
the Scalar Judgment Task) or two objects from #wgative pole (neither object was judged
to bebig in the SJT). This is expected: if children know theaning obig, then they know
that it denotes the property of having a size éxaeeds the standard of comparison in the
context. If the context is such that (a) thereaary two objects under consideration, and (b)
there is a presupposition that only one of themthaproperty denoted liyg (thanks to the
use ofthe), then assigning the right standardtg should be automatic. In contrast, the fact
that children systematically took significantly tger to respond to a request the
full/straight onein contexts involving two objects that did notisgtthe maximal standard
(that is, which were not maximally full or straigjlsuggests that they were engaged in an
interpretive process distinct from what is involvadassigning the correct contextual
valuation to a relative GA.

Crucially, if the same kind of reasoning were atygh children’s evaluation of
requests fothe full onein the ‘not full/less full’ context (othe straight ong we would have
observed similar RTs. That is,fifll meant ‘fuller than the contextual standard’ orléatst as
close to maximally full as the contextual standatickén the choice between two objects of
unequal fullness would also be straightforwaraoihtext dictates that just one of the objects
should satisfy the property, it will always be théer of the two. The fact that children took
significantly longer to respond to such requestepghough here, too, they targeted the
object with the greater degree of the relevant @ryp shows that the same kind of reasoning
is not at work in evaluating absolute GAs suclfuélsn such contexts, and therefore that the
kind of interpretive variability that such adje@ss/display — whilsensitiveto the context — is
not indicative of aontext-dependersemantics.

But what kind of reasoning do the long RTs indi@aBr hypothesis is that children

took longer to respond to such cases preciselyusectey were aware that neither of the
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objects in question actually satisfied the desitiptised in the request, and that this
knowledge triggered an evaluation of whether onthefobjects was actually close enough to
having the property in order for them to treatspeaker’s description as though it were a
description of that object. There are different &y formally characterize this notion of
imprecision. For concreteness, we will assume ésersohn (1999) that it involves (a) a
computation of a set of alternative denotationsafoexpression that are ordered relative to
the actual meaning, and (b) a decision about howdevn this list one can go before getting
too far away from the actual denotation. In corgemtwhich the actual meaning of an
utterance fails to apply, if there is an elemenbagthe set of ‘tolerable alternatives’ that
could be true, then the utterance can be takeaunt@s ‘close enough to true’ for the
purpose of the discourse, and treated as thougidibeen an utterance of the tolerable
alternative. Crucially, this kind of reasoning isxtlamentallypragmaticin nature, as it
involves judgments about communicative intent ahétiver a particular utterance can be
used in a way that (strictly speaking) conflictshathe truth conditional requirements that it
imposes by virtue of its semantics. It is this mbegond the computation of semantic
content — even content that invokes contextuakinéiion — that, we claim, imposes an extra
processing load and results in the longer RTs veened.

If this is correct, then we have experimental en@efor a distinction between two
types of interpretive variability. One type — tleathibited by relative GAs in the positive
form — is fundamentallgemantian nature, and is based on the conventional mgaufin
particular expressions (or combinations thereof$edond type — that exhibited by imprecise
uses of maximum standard absolute GAs — is fundtitgpragmatic and involves
computation of a set of alternative meanings acdrgextual judgment about how many of
them count as tolerable deviations from the acfraicise meaning of the expression. The

differences between children and adults that wemvesl in their willingness to accept false
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descriptions based on maximum standard @#sandstraightcan be explained by assuming
that children are more willing to tolerate impréaisthan adults, at least in this experimental
task?® If our overall interpretation of the data is catrghen we predict that smaller
deviations from the maximum standard should reswdtlults patterning as the children did —
accepting false descriptions based on absolutermemistandard GAs such fasl and
straight but taking longer to do so than when acceptidgscription based on a relative GA.
7. Conclusion

In this paper, we have explored how the appearahgeadable adjectives (GAS) in
definite descriptions sheds light on the variougsiia which context and meaning interact
and what young children and adults know about sotelaction. Our findings therefore
address open questions in the field of languagaisitign and development concerning
children’s understanding of fine-grained distinosavithin the adjectival category and their
lexical representation of the definite determigrthe same time as they provide
psycholinguistic evidence for theoretical claimsd®an the field of semantics concerning

these representations.

29 One potential objection to this interpretatiorthd results is that preschoolers are generally
not imprecise, and can in fact be quite literairaes. (We thank Anastasia Giannakidou,

p.c., for raising this point.) Why, then, would yrtelerate imprecision in the PAT? In fact,

we are not claiming that children are imprecisdgeied, the slower RTs for the non-maximal
pairs indicate that their willingness to give thgpet the fuller or straighter member of the
pair is far from automatic. Our claim is rathertttigeir desire to maintain a high standard of
precision was, in this case, overridden by an estemnger desire to respond to the speaker’s
request and find a way to allow for it to be fabis in the context. Evidently, the opposite is
true for adults, though as we mentioned above,uspexct that the results would change if the

deviation from the maximal standard were reduced.
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Our results open a host of interesting and impoaastions for future research in
language learning. For example, what kinds of ewdddead learners to classify an adjective
as gradable, and subsequently as relative or a@b8qlBee Syrett (2007) for an account of
how learners may recruit probabilistic informatiarthe exposure language to classify novel
adjectives into GA subclasses.) How does a leateeide whether context is incorporated
into the semantics of an adjective or whethertéenas part of the pragmatics? To what
extent do these distinctions follow directly frohetmapping of an adjective to an appropriate
concept as opposed to being linguistically conde?

At the same time, these results also provide amasting methodological lesson.
While the debate concerning the ways in which cdrded meaning interact has raged for
years within the fields of linguistics and philosgpresisting conclusive evidence, the
current experiments allow us to ask about the ties-consequences of alternative
approaches. Psycholinguistic evidence may allow sge how alternative computations
connected to different semantic representationsldmf real time. Our work demonstrates
that the process of verifying the meaning of arresgion can in turn provide evidence for
alternative hypotheses about the meaning itselfelieer, such evidence can be provided by

children as well as from adults.
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