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When a philosopher claims that the meaning of a statement is determined by
' its use, it is becanse he takes the meaning to consist in the role it plays in com-

munication between members of a speech community.
—Jay Atlas (1978)

Our concern in this chapter is with the communication of meaning.
From the point of view of communication, meaning can be defined as the
message which a speaker intends to transmit to a listener (or listeners). A
message must be constructed by a speaker and interpreted by a listener. This
construction is based on the speaker’s perception and cognition of relations.
The construction process of the speaker is the focus of the empirical study

1 to be reported. Thus, our concern is with the construction of messages
which communicate meaning.

Bates (1976) defines meaning as ‘‘the set of mental acts or operations
that a speaker intends to create in his listener by using a sentence.” This
definition specifies the psychological nature of a message. If we broaden
Bates’s notion to include physical as well as mental acts, the definition
covers the type of communication situation we have set up: one in which the

‘ goal is to get someone else to perform certain acts, not just to think them.
The definition is useful for a psychological analysis of the communication
of meaning because it suggests that we must conceptualize the nature of the
operations, mental or physical, which are to be established in the listener. If
operations are to be created in the listener, they must first be organized and
constructed by the speaker. .

The basic communicative situation of our study is one in which a child
must explain to another person how to put together a set of objects in a par-

563



564 - patricia Marks Greentield and Cathy Hankins Dent

ticular way. Thus, the message is a description of w!aat relations m};St ob-
tain among which things and how to bring about this state of affairs.

In the communication situation of our study, each speaker had to de-
scribe three complex action sequences 5o that a listener w.ho had the same
materials but could not see the speaker’s actions could b}nld the same con-
struction. The three action sequences are pictured in Figure 1_0-1, below.
For example, the materials for one task consist of a yellow plastic cup atlld a
set of five wooden beads of different colors and shapes. The taslf istop aicc
three specific beads in the cup one at a time in any order (see Flgur;c 1(})- d)._
Because of the nature of the situation, the clements of the‘ message include
both verbal description and material entities. i}l: cl?mbmatlons. these repre-

he speaker must communicate to the hstener.
et ¥ll::tc:)nce§t of the message implies a particplar view of the nature o;
underlying linguistic representation and the rela'tlon betwer-en ]angu‘a(g; an
action. This view, elaborated elsewhere (Greepfleld & Smlth,.l976, rteen-
field, 1978b), is that there is an amodal cogmt_we system which struc ur;:‘
action, the perception of events, and l:}nguage m‘the same way. B‘:cause !
this, preexisting relations structured in perception and action become

Task 1. Beads incup: Pot method with equivalent objacts.

) 7,
o .(‘3:0 @ =ue

o « Yallow
©

Distraciors Objecty Location

»OOELm
L]

= Groeny
= had

Task 2. Serlaing cups: Pot method with nonequivalent objects.

g, B | £33
GG SCMERS

Distrociors 00 ’ﬂ@ Distrocors =
L1a! L 1&] @

View a. Location unchonging acrom ectiant, View b, Locotun chonging ocrom acllons,

Task 3. Seriating cups: Subassembly method with nonequivatent objects.

o NP-A -
@@ g o &@ ,

Distractors  Obl. Lot ~Object Location - Object  Location

Figure 10-1. Combinatorial action tasks.
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framework for emergent language at the one-word stage (Greenfield &
Smith, 1976; Zukow, Reilly, & Greenfield, in press) and beyond (e.g.,
Bowerman, 1973; Bruner, Roy, & Ratner, in press; Schlesinger, 1971;
Slobin, 1973). Other research indicates that the development and organiza-
tion of complex action employs principies in common with the grammatical
structure of language (e.g., Greenfield, Nelson, & Saltzman, 1972; Good-
son & Greenfield, 1975; Greenfield & Schneider, 1977; Greenfield, 1978b).

The action elicited by language structures has been studied (Hutten-
locher and Strauss, 1968; Huttenlocher, Eisenberg, and Strauss, 1968;
Greenfield and Westerman, 1978), but the language elicited by active con-
struction has not. This approach can be used to investigate systematic dif-
ferences in descriptive/comimunicative messages which depend on percep-
tual features and action possibilities of different construction tasks. Thus,
our study is unique in that descriptive messages are used to investigate the
developmental relations of language and complex action in communicative
situation. This work is consonant with the viewpoint expressed in earlier
studies (e.g., Greenfield & Schneider, 1977) that an amodal cognitive or-
ganization underlies performance in all modes including language and ac-
tion.

A PROPOSITIONAL FRAMEWORK FOR LANGUAGE AND ACTION

In the past we have conceived of this amodal cognitive organization as
structured in terms of the propositional form of a case grammar. The idea
that knowledge originating in perception can be represented propositionally
is proving useful for understanding behavior in a wide range of cognitive
tasks apart from language acquisition and the organization of action:
memory for prose (e.g., Kintsch, 1972) and verifying information about
pictures (e.g., Clark & Chase, 1972) are examples.

A proposition can be conceived as a state or change predicated of a
single entity or a relation predicated between two or more entities. In logic,
states or relations are called predicates; entities are called arguments. Some
propositional notations characterize the internal structure of a proposition
simply in terms of the number of arguments it contains. Case grammar, in
contrast, specifies the nature of the relation between predicate and argu-
ment. Fillmore’s (1968) case grammar describes various roles an argument
may have in an event; Agent, Object, and Location are the names of the
three arguments which are most relevant to the particular situation of our
experimental tasks. Whereas Fillmore’s original definitions were designed
especially for linguistic phenomena, the role definitions will be more suited
to an amodal cognitive structure if we eliminate reference to syntactic
terms. We can then define Agent as a typically animate instigator of action,
Object will be defined as something affected by an action or state. Finally, a
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Location is the spatial position or orientatiqn of an acfion or ;t}at?l: Ir;( tr)e
situation where someone places three beads in a cup (Flgun:) l -t ,w ;ﬁe th;
the person functions as Agent, each bead has the role of Object,
i a Location.
P f(;l::tézﬁzeagtualization of the predicate comes from .Chafe’ }s; (197:))::;;
sion of case grammar. Whereas Filimore has a more detailed sc cn;eu;)atin
arguments of a proposition, Chafe has a more dev?lop‘ed “Ey oﬁ(m o g
predicates. In Chafe’s view, the act of pla‘wmg an Objectina ' Of]?' on (6 I.rgl:
a bead in a cup) would be termed a Locative Actlon-Proces:_;. n PIS e ex:
an Action expresses what someone, its Age.nt, does; wt.nlc :\ roceA -
presses what happens to something. An Achn-Proces§ involves ar‘:a“gthis
doing the Action to something. In our experimental snual:mn \;;ethe | his
thing an Object. Locative Action—Processes' COl‘El:’. a}::qut t rougm e ot
bination of a Locative State (the state of befng in,”” in our ;xta.t nlipmcess
an action-process {placing). In Locative Action-Process, an Actio
i nge in Location. ) ]
resuiitigtl?lecrh:srict of our task involves attribute:s of the ObJeCtSd?;ft:']:t::
Location. For instance, the beads in Task 1 (Flgure.lo-l_) are :1 :ed '
colors. The predication of a certain color of spmethmg is c:ns: ft 3
State, or Property, of that thing. Thus, redness is @ Statg, or ropt:l t :,{ of
one of the beads in our tasks. Finally, there are three dlscrettla] ev;e s tn-
stances of Locative Action-Process) involveq in T ask 1. Eaf:d 0d has @
place in a temporal sequence. Temporal specification Is consl ere
i t or proposition. ] _

o th;:::l;:::\:: havf usgd the propositional ramew:orks of Fillmore :rictl]
Chafe to describe a way of structuring one of the acthn segu_en;es :feﬁon
our study. The framework can also be used to analyze hngulsncthesz ! l1;) on
of the action sequence. Analysis of language, of .cour:«se, was de - gﬁon
goal of case grammars. Let us consider the following hngmstl_c ehscnp“ow
of the first event in the bead task: “‘First I put the blue be?d 1:1 t.tc irce’le "
cup”’. Each element in this sentence can be labeled according to 1ts

the underlying linguistic proposition.

First I put t_hf blue bead
Temporal Agent Locative Prqperty of Object
State : Action-Process Object

in “the yellow cup
Locative Property of Location

State Location

This example of linguistic and action analysis of the beads taslf show;
how the same propositional elements can be used to represent the a.acnonh?;lal
the linguistic description. The reader may have noted that the hierarc
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structure of the role reiations has not been preserved in this representation
of the sentence. What this way of diagramming the sentence accomplishes is
to specify the role of surface structure elements (the actual words produced
in the order they occur) in the underlying propositional structure. Because
this propositional structure represents the event also, this notational system
allows the relationship between action structure and linguistic description to
be indicated in quite a straightforward manner.

Indeed, the goal of our study is to understand how linguistic elements
and elements from the event itself are used in the construction of a message.
Another way of putting this problem is to talk about why certain aspects of
the action structure are more often given linguistic expression than others.
The notion of presupposition is relevant to such an analysis.

Information, Presupposition, and Linguistic Expression

Our basic hypothesis is that the elements in the message which are rela-
tively certain from the nonverbal context tend to go unstated, while those
that are relatively uncertain tend to be expressed linguistically. Here, our
use of certainty and uncertainty captures the general sense of these terms as
they are used in semantic information theory.' That is, a nonverbal element
is totally certain when it is the unique possibility in the situation. It becomes
relatively more uncertain as the number of alternatives it must be selected
from increases. Thus, uncertainty is in the alternatives perceived in the con-
text, and messages are informative to the extent that they allow selection of
the element (entity or relation) referred to by the linguistic encoding.

A similar idea is put forth in Stalnaker’s (1974) recent discussion of
pragmatic presuppositions. He begins by defining pragmatic presupposi-
tions as the background beliefs of the speaker, propositions whose truth he
takes for granted or seems to take for granted in making his statement. In
another article Stalnaker (1972) adds that the speaker assumes that these
background beliefs are shared by the listener. This may not always be the

case, but this shared knowledge is a prerequisite for successful communica-
tion. Stalnaker goes on to say:

Which facts or opinions we can reasonably take for granted in this way, as
much as what further information either of us wants to convey, will guide the
direction of our conversation—will determine what is said. I will not say
things that are already taken for granted, since that would be redundant.
Nor will ¥ assert things incompatible with the common background, since
that would be self-defeating. My aim in making assertions is to distinguish
among the possible situations which are compatible with all the beliefs or as-
sumptions that I assume we share. (p. 199)

Thus, Stalnaker sees assertions or statements as functioning to parti-

tion alternatives that ‘*are considered live options in the context’® (Stal-
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naker, 1972, p. 388). On the other side of the coin, he views what can be
taken for granted as going unstated. Stalnaker’s analysis is most compatible
with our idea, put forth elsewhere (Greenfield, 1978a; Greenfield & Zu.kow,
1978), that the state of certainty or the process of taking for grantefi is the
cognitive basis for presupposition, while perception of uncertainty or
change is the cognitive basis for assertion. Indeed, we have found that at the
very beginning of language development, what is taken for granh_ad goes un-
stated by the child, while uncertain or changing elements. are given verbal
expression in the single-word utterance (Greenfield & Smith, 1976; Green-
field & Zukow, 1978).

If communication is to be successful, the speaker should only presup-
pose elements shared by the listener. In our experimental communication
situation, such elements could be the instructions and the array of ma_ter-
jals. How would these presupposed elements affect the re.sulti.ng_ lmgu:s't:c
description? First, let us identify the components of the linguistic descrip-
tion. o

Strawson, a phitosopher in the ordinary language tradition, is instruc-
tive here. According to him (1950):

One of the main purposes for which we use language is the purpose of stating
facts about things and persons and events. If we want to fulfill this purpose,
we must have some way of forestalling the question *““what (who, which one)
are you talking about?”” as well as the question “What are you saying 'about
it (him, her)?”’ The task of forestalling the first question is the re‘ferrmg or
jdentifying task. The task of forestalling the second is the attributive {or de-
scriptive or classificatory or ascriptive) task. (p. 17)

Thus, the speaker must communicate to the listener: (1) what thing or things
he or she is referring to or mentioning, and (2) what is attributed to or pre-
dicated of them.

The role of information and certainty in reference has been formulat'ed
in Olson’s cognitive theory of semantics. Olson posits that “words de:s1g-
nate, signal or specify an intended referent relative to the set of a!ternatwes
from which it must be differentiated. In the language of information theory
we would say that statements reduce alternatives or uncertainty”’ {Olson,
1970, p. 264). It follows that statements are informative to th.e extent th:?t
they reduce uncertainty or eliminate alternatives. Olson cites Brow:? $
(1958) earlier idea that objects are usually named at the level of general_:ty
which allows us to differentiate them from other objects of contrasting
function. Thus, the fact that we use the term ball more than baseball or
sphere reflects the nature of potential alternative referents: not usuatly golf
balls or cubes, but rather bats, rackets, kites, skateboards. Thus, the very
choice of a label reflects the set of alternatives psychologically prefsen.t ina
given context. Olson’s analysis moves from word to message, which is de-
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fined as “‘any utterance that specifies the event relative to the set of alter-
natives’’ (p. 26q). Olson’s formulation suggests the possibility of analyzing
the various elements of a statement for their informativeness. This is pre-
cisely the task we have set for ourselves in the present study.

Olson goes on to give a specific example most pertinent to our expeti-
mental situation:

The relation of an uiterance to an intended referent can best be illustrated by
a paradigm case. A gold star is placed under a small, wooden block. A
speaker who saw this act is then asked to tell a listener who did not see the
act, where the gold star is. In every case the star is placed under the same
block, a small, round, white, . . . one, However, in the first case there is one
alternative block present, a small, round, black . . . one. In the second case
there is a different alternative block present, a small, square, white . . . one.
In a third case there are three alternative blocks present, a round black one, a
square black one, and a square white one. These three cases are shown in
Figure 10-2.

In these situations we would find a speaker saying the follm{:ing for case
one:

It’s under the white one;
for case two

It’s under the round one;
for case three

It’s under the round, white one (1970, p. 264).

This example shows how a given Property of State of a Location will be
expressed verbally if there is an alternative value of the attribute dimension

EVENT ALTERNATIVE

-|l0| ®

Case 2 O v+ the round one

Cose 3 O vee the round,
white one

Figure 10-2. The relation of an utterance to an in-
tended referent. From Olson (1970). Reprinted by

permission of the American Psychological Associ-
ation.

UTTERANCE

o a« the white one
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present in the context. Thus, for example, in specifying tpe 'Loc.ation of the
star, a speaker will identify it by color if two Locations, sm_nlar in shape but
varying in color, are present. In contrast, when two Locations are the same
color but different shapes, the speaker will identify the Locat_lon by_ sifape
rather than color. In both cases, the resulting linguistic e)fpressnon satisf] ies a
basic requirement for pragmatic presupposition: the existence of a unique
referent for each referring expression in an utterance. In each case the Te-
sulting linguistic expression is informative; it partitions a set of alternative
referents.

Thus, in the second example, if color were the only property to be ex-
pressed linguistically, the speaker would not be making unique referen?e,
and the listener could ask, *“Which one?"’. Attributes or States of properties
which do not contribute to the specification of a unique referent, by allow-
ing elimination of alternative possibilities, should not receive w?rbal expres-
sion. So, where color is not a relevant attribute, ideally color will not be ex-
pressed in the speaker’s linguistic description.

The Development of Referential Communication

A number of studies have looked at the development of the a.bi!ity to
uniquely specify referents by linguistic means. Many of these studies have
been summarized by Glucksberg, Krauss, and Higgins (1975).. The.y con-
clude that adults generally provide information to a listener which discrim-
inates between the referent and potentially confusable nonreferf:nts gl}osen-
berg & Cohen, 1966; Krauss & Weinheimer, 1967), but that this ability fle-
velops with age. Qur study will verify this developmental trend by observing
verbal descriptions in a variety of complex action contexts. Al_thOugh one
unpublished pilot study looked at communication _in an action context
(Glucksberg & Kim, 1969), linguistic expression of action was not analyz?d.
This task is central to our study. By investigating how children describe
complex action in a communicative situation, it is possible .to sec the _cle-
velopment of predication as well as reference. It is also. pqsssble to see just
how cognitive and situational variables influence description.

OVERVIEW OF THE STUDY

We have four conditions for communication, and the listener’s re.:quire-
ments remain constant across all four. Insofar as the speaker is adapting the
message to the listener, there should be no difference in perfqrme}nce acrqss
conditions. Insofar as cognitive factors unrelated to communicationto a lis-
tener intervene, there should be differences across conditions. In our :st‘udy,
children described their own actions in two of the experimental conditions,
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and those of another person in two other conditions. Another variation in
conditions was whether the child described the action while it was in pro-
gress or afterward. The children represented two age levels, six and ten
years. '
We are concerned with the construction of messages which communi-
cate meaning and with how this ability develops in children. Both the refer-
ential and predication aspects of the description can be analyzed because
our study involves children describing action. The manipulative actions and

~ materials of the tasks are analyzed for uncertainty, the verbal elements for

informativeness. This analysis allows a discussion of which elements chil-
dren choose to encode verbally in terms of what is given in the situation and
therefore potentially pragmatically presupposed.

METHOD

Subjects, Procedure, and Design

A total of 96 children participated in the experiment. They were of
varied race and socioeconomic status (all were native English speakers), and
they were attending an elementary school in a middle-income neighbor-
hood. There were 48 six-year-olds and 48 ten-year-olds with equal numbers
of boys and girls.? All participants described a specific series of complex ac-
tions to an adult who, the child was told, could not see the action. There
were four conditions and three tasks (action sequences) described. The tasks
are shown in Figure 10-1. For each child the physical setting was the same.
That is, one adult, experimenter (E,) and the child sat on one side of a table
with a second experimenter (E,) sitting across the table, Between E, and the
child there was a white wooden screen with an opening at the level of E;’s
face (see Figure 10-3).

The children in each age group were randomly assigned to one of four
conditions with the restriction that sex of the participants was balanced
across conditions. Table I presents the four conditions and the instructions
given for each task in a given condition. The basic procedure was to present
the child with a model of the finished construction and the toys necessary to
copy the model (plus distractors). Then E, either modeled the action and
then had the child construct and describe it (active condition), or E, per-
formed the action and the child described it (passive condition). The
methods of combination were modeled to insure that the particular series of
actions that were of interest were performed. This modeling also served to
clarify the instructions. In addition to the activity dimension, there was a
timing dimension. That is, the description was either simultaneous with the
action (simultaneous conditions) or after the action (post conditions). If the
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TOP VIEW

FRONT VIEW
{child's )‘
perspective

Figure 10-3. Schematic draw-
ing of the experimental situa-
tion.

child did not understand the instructions, they were repeated, and it was
stressed that the child should tell E, just what each action was. All sessions
were audiotaped, and those in which the child performed the actions were
videotaped. :

As Figure 10-3 shows, all persons could see each other’s faces; and the
child could see only the face of E,, not her hands or toys (E, always had the
same toys as the child). Each child was told that E, could see the chitd’s face
but not his or her hands or what he or she was doing. In actuality, the E,
could see what the child did and so always produced exactly what the child
made. Since from the child’s point of view the problem was to tell E, what
she or he was doing so that E, could build the same thing, the child never
failed. Each child described three tasks; the order of tasks was counterbal-
anced across sex and condition. (See Figure 10-1 for illustration of the
tasks.) If a child did not perform the actions as modeled, then the particular
construction involved was repeated after all three tasks had been per-
formed. The instructions and modeling were repeated without change, and
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Table 1

Four Conditions of Action Description and
the Instructions Given in Each Condition

ACTIVITY

Time

Active (child performs action)

Passive (child watches E,
perform action)

Simultaneous
{description
simultaneous
with action)

Post (description
after ac-
tion}

simultaneous active

E,

Here are your toys, and I'll give
(name E,) the same toys. This is
what I want you to copy (E, points
to model—mode! always present).
E, can’t see this, and she can’t see
what you’re doing, so tell E,
what you're doing while you copy
it so that she can build the same
thing. She can't see this, and she
can’t see what you're doing. So
remember to tefl her what you're
doing. OK? Now watch me. (Dem-
onstrates action.)

post active

E,

Here are your toys, and ['ll give
E, the same toys. This is what 1
want you to copy (points to model
—model always present). E, can’t
see this, and she can't see what
you're doing. So when you're all
done, tell her what you did so she
can build the same thing. She
can’t see this, and she can’t see
what you're doing, so when you're
alt done, tel} her what you did, OK?
Now waich me. (Demonstrates ac-
tion).

simultaneous passive

E,

These are my toys, and I'll give Ez
the same toys. I'm going to copy
this (points to model—model al-
ways present). E, can’t see this,
and she can't see what I'm doing.
You tell her what I'm doing so she
can build the same thing. She can’t
see this and she can't see what I'm
doing, so you have to tell her what
I'm doing. OK? (E, performs ac-
tion.)

post passive

E,

These are my toys, and I'll give
E, the same toys. I'm going to
copy this (points to model—maodel
always present). E, can't see this,
and she can't see what I'm doing.
When I'm all done, you tefl her
what I did so she can build the
same thing. She can’t sce this, and
she can’t see what I'm doing, so
when I'm all done, tell her what [
did. OK? (E, performs action.)
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the language used for the second performance of the tasks was used in the
analysis of elements encoded. The simplest task was to put three specific
beads out of five (Playskool wooden beads) in a yellow cup in any order
(Task 1). The next most complex task was to combine the seriated cups
using the pot method (Task 2), and the most complex task was to combine
the seriated cups using the subassembly method (Task 3). There were dis-
tractor cups and beads so that the child could not simply use “‘I put the cups
together’” or “‘I put the beads in the cup™ as a description and be sufficient-
ly informative. For successful communication, a more detailed description
was required; the elements to be used had to be differentiated from those
not used in the actions.

The task which was most often repeated was the subassembly method
of combining seriated cups. Thirteen ten-year-olds and 3 six-year olds did
not perform this task correctly the first time, and so they described it a sec-
ond time. There were 2 ten-year-olds and 2 six-year-olds who had to repeat
the pot method of combining the seriated cups. No one performed the beads
task incorrectly. The number of children who did not perform the task cor-
rectly the second time is as follows: 1 ten-year-old and 3 six-year-olds—
subassembly task; 3 ten-year-olds and 1 six-year old—pot task. We used
their second descriptions even though the task was not correct rather than
not use the data at all. This should only provide noise in the data and the
patterns that are found are robust to this noise factor.

Data Analysis

The audio tapes of the children’s descriptions were transcribed, and
these transcriptions were scored for expression of action elements belonging
to the following categories: Agent (Ag), Object (O), Location (L), Action-
Process (AP), Temporal State (TS), Property of Object (PO), Locative
State (LS), Property of Location (PL). The derivation of these categories
from Fillmore and Chafe has already been described. The application of
these categories to the linguistic productions in the present study were de-
rived from an ““ideal”’ (maximally complete) description of the actions (see
Table I1). The categories are defined as follows:

Arguments )
Agent (Ag): animate initiator of action-process
Object (O): inanimate entity affected by the action-process
Location (L): location or spatial orientation of the action-process

Predicates
Action-Process (AP): action which is performed by the agent and
affects the object
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Table 1Y T
Propositional Categories Used for
Coding Expression of Elements

Task Coding of Maximally Complete Descriptions*
TS Ag AP PO o LS PL L
Beads Potmethod  First, put the blue bead in the yellow cup.
Then, put the greenbead in the yellow cup.
Then, put the red bead in the yellow cup.

i
I
I
Cups Potmethod First, I put the bluee cup in the yellow cup.
Then, I put the pgreen cup in the blue cup.

I

1

1

1

Then, put the red cup in the green cup.
Cups Subassembly  First put the red cup in the green cup.
method  Then, put the green cup in the blue cup.

Then, put the blue cup in the yellow cup.

*Type of propositional element Temporal State {TS), Agent (Ag), Action-Process (AP), Property of Object
(PO}, Object {0), Locative State (LS), Property of Location (PL), Location (L)

Temporal State (TS): modifier of action which indicates sequencing of
action

Property of Object (PO): state or condition of object

Locative State (LS): state of object which results from locative action-
process - _

Property of Location (PL): state or condition of location

The verbal encoding scores are based on the total number of combina-
torial actions linguistically referred to by the child. A combinatorial action
was defined as the putting together of two items from the array of mater-
ials; for instance, placing a bead in the cup (Task 1). Since each task is com-
posed of three combinatorial actions with eight elements in each, a child
could verbally encode from 0 to 24 elements in a task. Table Il illustrates the
coding of maximally complete descriptions. The actual frequency of linguis-
tic encoding (0, 1, 2, 3) for each kind of element (e.g., Agent) was divided
by the total number of combinatorial actions referred to, yielding a per-
centage score for each category (Agent, Object, and so on). In most cases,
the children linguistically referred to all three actions comprising each task.
Seventeen of the 96 children failed to refer to all three component actions
for one or more of the tasks they described.

The scoring of a maximally complete and prototypical description is il-
lustrated by the categorizations shown in Table II. Rules for coding less
prototypical descriptions are as follows. Spontaneous self-corrections were
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not coded. Occasionally, a combinatorial action was linguistically encoded
in two utterances or two conjoined simple sentences; for example, a ten-
year-old began her description of the subassembly method for seriating the
cups by saying, :

(1) Take the red one. I put it inside the green one. Such productions
were treated as the verbal encoding of a single combinatorial action. When
a type of propositional element occurred in both utterances, it was counted
only once. This happened most often with Action-Processes, as in this ex-
ample (fake in the first, put in the second).

Proforms used to encode the stimuli were counted as the deletion'of an
argument since such a form indicates that the referent has already been
specified by the context, either verbal or nonverbal. (Osgood, 1971, pro-
vides empirical support for this interpretation of proform function.) Thus,
if a child used pronouns as in Put it in or Put the blue one in, the Object ele-
ment was coded as absent. The use of personal pronouns (I, you, she) to en-
code the Agent was, in contrast, counted because these do, in fact, partition
the potential agents in the situation. From a semantic point of view,
“‘thing’* seemed equivalent to a pronoun and was coded as such. Similarly,
use of a prolocative form such as “‘there’” was coded as the deletion of Lo-
cation. In general, if a word did not eliminate any alternative possibilities, it
was not counted as verbally encoding an element, For this reason certain ad-
jectives (Properties of Object or Location), such as *‘another,”’ were not
coded, but this was an extremely rare phenomenon. '

Since most adverbs named the sequencing of actions (for instance,
““first,”” ““next’’), it was decided to code only for Temporal State adverbs.
Thus, some adverbial modification (for example, “together’’) was not
counted in our system. In all but one case the verbs used were the action-
process verbs “‘put,”” “‘take,”” “‘“make,’” or “puild,”” with “‘put’’ used by far
the most frequently. One child used the action verb “goes,”” but this was
coded in our action-process category. Locative States were most often the
prepositions ““in”” or ‘‘inside,” but prepositional phrases such as “‘on top
of"” and “‘on the right side’’ were also coded as Locative States.

The type of description which was most problematic for coding was -

that in which the child named only the colors of the cups. In this case the
order of mention was used to determine whether the cup was Object or Lo-
cation. For example, in the Pot task if the description were “blue
/green/red”’ each of these words would be scored as verbally encoding Object
since a listing of Locations would have been “yellow/blue/green.”” The
latter never occurred. The Subassembly task was sometimes described as
“sred/green/blue.’’ These were scored as verbally encoding Object since a list
of Locations would be ““green/blue/yetlow.”’ Again, this latter list did not
occur. For the simultaneous active condition it was possible to check video-
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tapes. If the object referred to was in the process of being moved or had just
been moved, it was scored as Object. If the object named was not being
moved and was a receptacle, it was scored as Location. In addition, when a
child named the color of the largest cup, which was always a Location, this
was scored as naming the location.

A repeated measures analysis of variance (ANOVA} was performed on
these scores in order to ascertain how much of the variance in the scores was
due to the effects of age, treatment conditions, and task structure. The
propositional categorization of action was used as the repeated factor in the
design so that a relatively detailed analysis could be made of the effect of
within-task structure on linguistic encoding. Thus, the design was a 2(age)
X2(activity)X2(time)X3(task)X8(action element) factorial design with re-
peated measures. The significant main effects and interactions are given in
Table III. The probability levels of the F statistic are corrected using the
conservative Geiser-Greenhouse correction (Kirk, 1968), since it is very like-
ly that variance-covariance assumptions underlying the ANOVA were not
met (cf. McCall & Applebaum, 1973).

Post-hoc analyses were performed to pinpoint the locus of significant
differences. Where only two data points were involved, a ¢-test was used.
Where more than two data points were involved, a simple main effects test
(which tests for any difference among the points simultaneously) was used
first. If this test wassignificant, then pairs of points were tested using a
t-test. Since t-tests are not conservative and we are using them for post-hoc
analyses, we set the alpha level at .01 in order to reduce the likelihood of
Type 1 errors.

The results show that there are main effects of age, task, and type of
action element. In addition, the following interactions were significant: task
by type of action element, time by type of action element, and age by task
by type of action element.

"Table 111
Results of the Analysis of Variance
Correcied

Source of Variance F Probability Level
Age 4.22 p= .043
Task 17.77 p<.001
Type of action element 106.78 p<.001
Task X type of action element 26.92 p<.001
Time of description X type of action

clernent 6.13 p<.001
Task X age X type of action element 2.52 p<.025




8§78 Patricla Marks Greentield and Cathy Hankins Dent

Task Analysis

The results are interpreted in terms of an analysis of the tasks based on
uncertainty. Uncertainty arises when there are alternative entities to choose
from or when entities or relations are changing. Thus, we analyzed the tasks
in terms of when the entities (arguments) and relations (predicates) occurred
in sets of alternatives at one point in time or changed as the task progress_ed.
A summary of this analysis is shown in Table IV and expiai.m_ed below. F|r§t
features common to all three tasks, and then features specific to each, will
be taken up and analyzed with respect to uncertainty.

Table 1V shows the patterns of uncertainty in the task analyzed_ for al-
ternatives within each action and change across actions, th? two basic types
of uncertainty. Uncertainty about what is to be done (Actlon-Prpcess). aqd
the resultant relations among the materials (Locative State) ex';s.ts. yvlthm
each action for all three tasks. That is, there are a range of DOSSlbl.htleS for
manipulating the materials. However, Action-Process and Locative State
remain constant from action to action within a given task. From the speak-

Table IV
Loci of Uncertainty in Each Task

AMernatives Within Each Action Change Across Actions

Task 1. Beads: Pot method

Arguments Ag_em(?) ]
Predicates Action-Process Property of Object
Locative State
Property of Object
Task 2 {View a). Cups: Pot method
Arguments Agent(?)
Predicates Action-Process .
Locative State Property of Object
Property of Object Temporal State
Task 2 (View b). Cups: Pot method
Arguments . Agent(?)
Predicates Action-Process )
j.ocative State Property of Ob_;ec.t
Property of Object Property of Location
Temporal State
Task 3. Cups: Subassembly method
Arguments Agent(T}
Predicates Action-Process

Property of Object
Property of Location
Temporal State

{.ocative State
Property of Object
Properly of Location
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er’s perspective, the initial uncertainty about Action-Process and Locative
State is exaggerated for the listener who, the speaker has been told, ¢annot
see what is being done to the materials. Agent is, in one sense, relatively cer-
tain both within and across actions; that is, who will be performing the ac-
tions is specified in the initial instructions (Table 1) and does not vary from
action to action within a task. In another sense, Agent is uncertain within an
action, for there exist three potential Agents within the experimental situa-
tion, the child and the two experimenters. For this reason, Agent appears in
the left-hand column of the table with question marks next to it,

In Task 1, the Beads task (Figure 10-1), the Agent must first select a
bead rather than a cup. Therefore, the nature of the Object carries some
degree of uncertainty, However, verbally encoding the Object with a noun
{*‘bead’’) would be uninformative because it does not partition the alterna-
tive Objects, all of which are beads. The informative element is the Property
of Object, because color or shape differentiates the subset of Object beads
from the distractors. Property of Object appears as uncertain in the left-
hand column of Table IV (alternatives within each action) because a bead
must be selected from alternative possibilities on each move. Property of
Object also appears in the right-hand column (change across actions) be-
cause a different Object must be selected for each move (Figure 10-1). Once
Locative State has been communicated by the word *‘in,”’ Location is, in
contrast to Object, relatively certain, for the cup is, practically speaking, a
unique container for the beads. Because there is only one cup in the array,
there is no uncertainty about any Property of Location; all properties are
determined once it is known that the Location is a cup. Since the beads can
be placed in any order, Temporal State of the actions is not a relevant vari-
able.

Task 2, seriation of cups by the pot method (Figure 10-1), differs in
that the materials contain only one type of entity (argument), cups. For this
reason, the nature of both Objects and Locations is totally certain. As in
Task 1, uncertainty lies in the Property of the Object (Table 1V) because a
particular cup must be chosen as an Object for each move and because
Property varies across actions. Unlike Task 1, a particular order of place-
ment (from largest to smallest) is required to complete the task (seriate the
cups). Therefore, Temporal State is a relevant variable (right-hand column
of Table IV). (Although some children probably interpreted the modeled
order in Task 1 as relevant, order would, overall, have been less salient than
for the seriation tasks [2 and 3].) Within an action, Property of Location is
never uncertain because once the Locative relation (inside of) has been spe-
cified and the Object selected, there is only one possible Location in which
that Object could fit (see Figure 10-1). This is true because the seriated cups
are combined from the largest to the smallest; the largest cup (yellow) is the
only container in which the next largest (blue) will fit. In the simpler view of
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Task 2, View a (Figure 10-1), the task can be seen as placing a series of cups
in the largest yellow cup. Because the yellow cup is always seen as the Loca-
tion, Property of Location does not vary across actions. The largest yellow
cup is seen as the simple receptacle or pot into which all the other cups are
placed. The Location is constant. The more complex view of the task (View
b, Figure 10-1) involves seeing the last cup placed in the yellow cup as the lo-
cation for the ensuing action. For example, first the blue cup is placed inthe
yelldw; the next action then takes the blue cup, not the yellow, as its loca-
tion. Thus, this view produces an additional source of uncertainty: Loca-
tion, distingnished by its color or size (Property) changes across actions.
Thus, it is possible to view the pot method of seriating cups as involving a
variable Location for each move. :

The task which involves the most uncertainty is Task 3, seriation of
cups by the subassembly method (see Figure 10-1). In this task, cups are
combined beginning with the smallest cup rather than the largest. There-
fore, there not only exist alternatives of Property (color/size) for the Object
of each action, but also alternatives of Location, identified by color or size
(Property), since the smaller cups can fit into any of the larger ones (reflect-
ed in the left-hand column of Table IV). This was not true for the pot
method of construction where the larger cups are placed first. As with the
pot method, order (Temporal State) is a relevant variable across actions be-
cause of the constraints of seriation (right-hand column of Table 1V). The
Properties of both Objects and Locations also change across actions (also
reflected in the right-hand column of Table 1V).

If we weight each locus of uncertainty equally, this analysis shows an
increasing degree of uncertainty from Task 1 to Task 2 (on either view) to
Task 3. These patterns of uncertainty should lead to certain patterns of
verbal encoding when the tasks are described. It was hypothesized that un-
certain rather than certain elements would be verbally encoded. The resulf-
ing linguistic descriptions would thus be informative, for they would parti-
tion the alternatives existing for speaker and listener communicating about
a particular task structure, In general, it was expected that within-action un-
certainty would produce linguistic encoding of a particular element for the
first action in a task sequence, while between-action variability would moti-
vate the continued verbal encoding of an element during the second and
third actions in a sequence. How particular patterns of information and cer-
tainty are reflected in specific types of linguistic productions will be de-
scribed in the section that follows.

RESULTS AND DISCUSSION

The strategy of this section will be to present in detail the results of the
analysis of variance, summarized in Table II1, and to select concrete ¢xam-
ples to illustrate the particular effect being described. In this way, we hope
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to communicate the linguistic flavor of individual performance, even
though the analysis of variance is limited to giving us information about
factors affecting the performance of a group as a whole. Because the lin-
guistic descriptions are structured wholes, not a concatenation of elements,
it is important to understand how people respond to discrete factors by
creating comprehensible, structured descriptions, and examples will be
needed for this purpose,

The main effect of age in the analysis of variance reflects the fact that
ten-year-olds linguistically realize more thagn six-year-olds. More specifical-
ly, six-year-olds on the average verbally encode 33% of the elements in com-
binatorial actions they mention, while ten-year-olds verbally encode 43%,
Since each overall task sequence contains 24 elements (Table 11), these per-
centages mean that the typical six-year-old who refers to all three compon-
ent acts is, on the average, realizing eight elements in linguistic form, where-
as, a typical ten-year-old realizes ten. Here are two examples which illus-
trate these typical performances. They come from a six-year-old and a ten-
year-old carrying out the same task (pot method for seriating cups) under
the same conditions (child describes action while he or she is carrying it
out).

First, the six-year-old, with an eight-element description:

(2) Take avyellow / and then the blue / and then the green / and then
the red

{The convention in this example and the ones that follow is to place a
slash between the descriptions of each component combinatorial action.)
This six-year-old provides just enough information to specify the entities
which will be used (Figure 10-1, Task 2), but fails to indicate relation among
them by realizing the Locative State slot with a word such as “in.”* For this
reason, the description can be considered communicatively inadequate.

In the next example, a ten-year-old provides the following ten-element
description under the same circumstances {a false start, which the child un- -
does has been eliminated from the example):

(3) ’m putting in the blue / putting in the green / putting in red

This description is more communicatively adequate than (2) as the lo-
cative relation has been specified with the word *“in”’ for each component
act. While locations are never specified, they are quite certain once the ob-
ject and relation ““in”’ have been specified because there is at every point in
this task only one cup into which a given cup, selected as obiject, could fit
{see Figure 10-1, Task 2). This child does, however, use some redundant in-
formation, repeating *‘putting in’’ three times. Basically, the same informa-
tion could have been communicated by, “‘I'm putting in the blue / the green
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that there is an overall correspondence, such that elements categorized most
often as uncertain in the table are linguistically expressed most frequently,
Thus, Property of Object, the most uncertain element across tasks, accord-
ing to Table IV, is most often realized in the linguistic descriptions (Figure
10-4). Action-Process, Locative State, Temporal State, and Property of Lo-
cation fall in the middle in terms of uncertainty as indicated in Table 1v,
and this middle position is, with the exception of Temporal State, reflected
in the graph of Figure 10-4. The anomolous results for Temporal State,
which encodes the variable of order, may stem from the possibility of com-
municating order information through the linear sequence of action and de-
scription. That is, the component acts are described in a given order. On the
assumption that the listener is carrying out each component act as it is spe-
cified by the instructions, references to temporal order like *“first,”’ “‘next,”’
and the like, would be redundant, This interpretation is supported by the
nature of the significant interaction between time of description and type of
action element, to be discussed below,

The Agent categorization is somewhat complex. By the criterion that
the Agent is given in the instructions and is, therefore, certain, it should be
linguistically reafized only rarely. By the criterion that there are three poten-
tial agents present and therefore, there are alternatives, it should be linguis-
tically encoded. The actual position of Agent in the graph just below the
other members of the middle group thus seems to reflect both considera-
tions. Finally, in Table IV, two categories never appear as uncertain: Loca-
tion and Object. The graph in Figure 10-4 shows that these elements are en-
coded least frequently.

The analysis of another actual description will illustrate how aspects of
our informational analysis of the tasks are reflected in the children’s linguis-
tic productions. The following example, from a six-year-old girl describing
Task 1 (Figure 10-1) while she is doing it, matches the profile of frequency
for various action elements shown in Figure 10-4.

(@) I'm putting the red one in the yellow one / and the green one in the
Yellow one / and the blue one '

In example 4, as in the graph (Figure 10-4), Agent and Action-Process are
mentioned somewhere around one-third of the time; Objects are consistent-
ly specified by their Properties rather than by a noun; Location is never spe-
cified by a noun and is sometimes omitted altogether; the Locative State is
mentioned most, but not all of the time; and Temporal State is not encoded
at all. Note that those elements that do not change from action to action
(i.e., elements not appearing on the right side of Table 1V for Task 1) stop
being linguistically encoded as the task progresses. Thus, Agent and Action-
Process (I'm putting) are encoded for the first action only, while Locative
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State and Property of Location (in the yellow one) drop out after the second
repetition. With respect to Task 1, this description is sufficiently informa-
tive to communicate the action to a listener, and even a bit redundant in the
initial mention of yellow (to refer to cup) and in the repetition of in the yel-
low one. (Compare Example (3), which succinctly communicates the mes-
sage without making any explicit reference either to “yeliow’’ or to ‘‘cup.’’}

The discussion thus far has implied a different structure of information

and certainty for each task and a correspondingly different pattern of lin-
guistic encoding. These differences are manifest in the analysis of variance
as a main effect of task, graphed in Figure 10-5. This main effect means that
overall the proportion or frequency of elements encoded varies as a func-
tion of the task: Task 3, the subassembly method of seriating cups, elicits
the highest proportion of linguistically realized elements (45 percent: typi-
cally 10 or 11 elements); Task 2, the pot method of seriating cups, elicits an
intermediate amount {38 percent: typically 9 or 10 elements); and Task 1,
the pot method of placing beads in a cup, elicits the least (31 percent: typi-
cally 7 or 8 elements). This order is consistent with our analysis of the uncer-
tainiy in the Tasks (Table IV), which shows that the loci of uncertainty be-
come more numerous from Task 1 to Task 2 to Task 3.

This gradient of uncertainty should be, however, specific to certain ac-
tion elemens; Property of Object, for example, does not vary in certainty
across tasks; whereas, Property of Location does (see Table IV). A cor-
responding concentration of the effect of task differences on the linguistic
realization of particular elements is manifest in the analysis of variance as a
significant interaction between task and type of action element {Table Iil).
This effect is graphed in Figure 10-6. Post-hoc t-tests confirm what is clear
from visual inspection: that differences are concentrated in the frequency of
verbally encoding Locative State and Property of Location. The analysis of
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These examples are a perfect illustration of Figure 10-6, which shows
that the locus of task differences lies in the encoding of Property of Loca-
tion and Locative State: in the Task 1 description, Example (5), no refer-
ence is made to Property of Location; the task 2 description, Example (6)
mentions Property of Location once (yellow one); and the Task 3 descrip-
tion, Example (7) specifies Property of Location three times through men-
tioning color. The significant difference between Task 1 and Task 3 in fre-
quency of encoding Locative State is also reflected in these examples: the
Task 1 description, Example (5), includes the word in one time only; the
Task 3 description, Example (7) repeats it three times, once for every move.

In contrast to the examples presented so far, some children seem to
conceptualize the pot method of seriating cups as involving a variable Loca-
tion for each move (Figure 10-1, Task 2, View b). This manifests itself in a
description which linguistically specifies the Location of each Object as in
the Subassembly Task. Here is an example from another ten-year-otd who
was tested in the identical condition:

(8) You tock the biue; put it in the yellow / took the green; put it in
the blue / took the red; and put it in the green

Thus, the mean amount of linguistic encoding of Locative State and
Property of Location for Task 2, the pot method of seriating the cups, may
well represent the average of a bimodal distribution in which some subjects
linguistically encode it as if Location remains constant (the yellow cup) over
moves, while others treat Location as a variable element (vellow, then blue,
then green).

While the verbal descriptions of children of both ages reflect the differ-
ent patterns of uncertainty in the different tasks, those of the ten-year-olds
do so to a greater extent, This difference is manifest in the results of the
analysis of variance in a significant interaction effect among age, task, and
type of action element; this effect is graphed in Figure 10-7. The graph indi-

cates that task variation in the tendency to verbally encode Property of Lo-
cation and Locative State is greater for the ten-year-olds than for the six-
year-olds. Thus post-hoc r-tests show a significant difference between six-
year-olds and ten-year-olds in verbally encoding Property of Location and
Locative State that is specific to certain tasks. Six-year-olds linguistically
realize Locative State less often than ten-year-olds for Task 2 (p<.01) and
for Task 3 (p<.005), but not Task 1. Six-year-olds linguistically realize
Property of Location less often than ten-year-olds for Task 3 (p < .005), but
not Tasks I and 2. Why this age difference does not manifest itself in the
verbal encoding of the other highly informative element, Property of Ob-
ject, is, however, not clear, It may relate to the greater salience of the mov-
ing Object in comparison with the stationary Location. Physical movement,
being a type of change, constitutes a basic type of uncertainty. Hence, this
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i jonal analy-
result can be incorporated within the framework of an informati

sis.

ition),
When a task.is described after it has been completed (post condition)

i it me ele-

her than while it is being performed (simultaneous condltlc::l,rzocenain.

s e more uncertain for the speaker, and othFrs, - ain.

me_ntS l:):;gﬁcnon is reflected in the results of the aI}al?'SIS of ;a{na:cgf 31 2

T:hls'gcant interaction effect between time of descn[.mon an e;rl;;d  the

o is effect is graphed in Figure 10-8. The basic fact rev b the
{nent.u'gl;: i: that. as we have seen in our other results, elements are ingu
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tically encoded more, the less perceptually obvious {and therefore more un-
certain) they are. Temporal State, Agent, and Action-Process, no longer
perceptible once the action is over, are encoded niore frequently when de-
scription takes place after the action. Locative State and Property of Loca-
tion, more perceptually obvious after the action has been completed, show
the opposite effect. Two children have been selected to illustrate how cer-
tain propositional elements are encoded more frequently when descriptions
are simultaneous with action, while others are encoded more frequently
when descriptions occur after the completion of the action. One ten-year-
old, in describing the pot method of combining seriated cups (Task 2), while
he was performing the task (simultaneous condition) said:

(9) Green into the blue / red into the green / blue into the yellow

In comparison, another ten-year-old described the same task after he
had performed the action (post condition) by saying:

(10) First I put the blue one in / then the green one / then the red
These examples are consistent with the results presented in the graph in

Figure 10-8, which shows that when description is after action (post condi-
tion), Temporal State, Agent, and Action-Process are linguistically realized
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Figure 10-8. Ettect of time of description on the encoding of
different elements.
*t-tests significant.
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i iption are simultaneocus (TS,
mzrilotl)ftf;g t::i;n.o\;"h ?P,afltslgfl;ngled::::;ptime, those elements that are
iss'pcrc,eptu,ally obvious during _th_e action, i-.e. . Locativc;‘ State ggg i’;(;p;;:
ty of Location, tend to be linguistically realized more when ac
scription are simultaneous (LS, p<.001; PL, p<.025).

SUMMARY AND CONCLUSIONS

We have presented a theoretical argument anr.!. the results of arlx1 Fxpi;:;
ment which relate to the communication of meamng._By'appl:ozjlc mgible
problem of meaning from the perspective of commumcat:on,lft is P(;)iisele-
to analyze the effects of verbal and nonverbal con.tcxt on the 1r;g:i;sis e
ments used to construct a meaningful message. Thfs type of anta‘llyn s rele-
vant to pragmatics as a branch of linguistics, in which the useo a cge itgem-
a given situation is studied. It is also relev:.mt to psychology sin o e
phasizes the cognitive abilities which un.d.erlle the use of .iang-ua'ge. e are
interested in the development of the ability to-combme linguistic et ronts
with elements of the nonverbal event conte:_ct in order to constru:j: t:rmin-
sage. Developmental study of this problem is lmpc!r'tant because hz ermin.
ing something of the progressive growth of the ability tf’ o:ﬁmptred  and
communicate can help elucidate some central problems in the study

cognition, .
guag;li?'g spfcifically, it is possible to lea.m of the de}reiopt.n;:lnltal 13;er:<i:;
tion of the perceptual/cognitive system w:th.the way in whicl langm Eon.
used in context to communicate. A first st-ep isto 3dennfy the releva oy
textual variables and the cognitive abilities reql.ured to m.ake usem or in-
guistic and nonlinguistic elements in order to achieve effective cor:l umca
tion. We have argued that uncertainty %n the nonverbal cf)ntex , @ d an
amodal cognitive system which can coordmat.e performance in ter;rﬁl : cgm-
ception, action and communication, are thfe important aspetfts nta e o
munication of meaning. It is posited that this amodal system is stru

the form of propositions such that entities (arguments) are apprehended m.

f s.or relations (predicates).

term:]?if:::z:nty is being used in the information thf:ory sense tq reffar t(;l;::z
state of affairs in which alternatives exist apd ci‘lo.lce or sele.ctl.ont;isecSense
for. In addition, when an element is changing, it is uncertain ]:n S
that alternatives exist over time. Uncertainty' can be seen as the Cogsition

basis of assertion, and certainty as the c0gmt-wc basis of .p'resupg]c; back:
Using Stalnaker’s {1974) definition of pragmat.lc presupposiml))n;— e
ground beliefs of the speaker—it is clear th.at 1f.somethu'1g‘1s be ;:tv o o
true, doubt or uncertainty does not exist. -Sl_nce information, in ¢ t.ass o

allowing selection among alternatives, exists only when there i )
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something will tend to go unstated unless there is doubt in the mind of the
speaker or perceived doubt in that of the listener. The resolution of uncer-
tainty is the function of assertion. Pragmatic presupposition is the matrix of
certainty within which uncertainty exists. _

In order to further clarify the interrelation of uncertainty (the existence
of spatially distributed alternatives or change over time) and language in
communication, we performed a study in which children explained how to
carry out complex action sequences involving physical objects to someone
who could not see the action. Because the action tasks were predetermined,
it was possile to do a clear-cut analysis of the various sources of uncertainty
in each action task. The concept of a propositional organization of the cog-
nitive system allows a parallel formulation of the organization of action and
of the linguistic description.

The experimental situation was such that children of two ages (six and
ten years) described construction activities for three tasks (beads into cup,
cups seriated in two ways) to someone who supposedly could not see the ac-
tion. The combinatorial tasks were analyzed for uncertainty in terms of al-
ternatives within actions and change across actions for both entities (argu-
menis) and relations (predicates). The transcripts of descriptions obtained
were coded for the lingusitic realization of elements derived from a maxi-
mally complete description of the overall action sequence. When the proba-
bility of linguistic encoding was analyzed in terms of the factors of age,

task, activity, time of description, and kind of element, a complex and in-
teresting pattern of results was obtained. This pattern revealed the percep-
tion of uncertainty as a general cognitive process determining selection of

~ elements for linguistic realization.

In general it was found that the descriptions of children of both ages
were informative in that they tended more frequently to verbally encode the
more uncertain task elements: Property of Object, Property of Location,
Action-Process, and Locative State. These four elements were most fre-
quently given verbal expression when type of element was considered inde-
pendently of the other factors. In addition, when task was considered, it
was found that the number of elements verbally encoded increased as uncer-
tainty increased across the three tasks,

The pattern of results is basically the same for both six- and ten-year-
olds. However, ten-year-olds generally verbalize more than six-year-olds.
This tendency to verbalize more is particularly pronounced for Task 3,
which has more uncertainty-than the simpler Tasks 1 and 2. Thus, in com-
parison to the descriptions of the six-year-olds, those of the ten-year-olds
reflect to a greater extent patterns of information and certainty inherent in
the structure of a complex task. This is evidence that ten-year-olds are better
at discerning communicatively important elements over a wider range of
conditions. This finding is not inconsistent with those of referential com-
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munication studies which have shown that thfa ability to verbally ezc%ishc:rsl—
tinguishing features of objects increases wntp age '(Rqsenbe:ﬁ & com:
1966; Krauss & Weinheimer, 1967); however, it a!so indicates : ad e com
plexity of the referential situation must be taken into accoun; in ¢ :;sa 1 comg-
this ability. Our study extends the range of resc_:arch on reterte ial com-
munication from the description of isolated object elements to
iption of action events. .
grate: (ii’?:::l?;ctor which affects the verbal e‘ncoding of a message 1S thi
- time of description retative to the actio;l dei;:lrlbedt . ﬂeﬁzng.e:v:lgg [:Se:::d
nt to the speaker after the acti be '
?’;Zﬁg:)l:zlllysgt?,c Agent, and Action-Proces.s.) are iingmstlczl.lt)'( ;e:a:;lzeerc:
more often in the post condition than in the. simultaneous condi ioa“ e
they are perceptually present. Elements which are not as Percep l; ft gr o
vious during action (Locative State and Prt.)pert.y _of Locat;:onzias after ihe
action has been completed are, in contrast, lmguls.tlcally realize tl.'l:) ore when
description is simultaneous with action. Tl}us, time of dt;sc;lnp ; on aflects
the linguistic message by changing th_e relative ceftafnty of the \; o s
elements for the speaker. Note that time of flescrlpuon does no 2 frect et
tainty for the listener, who is always.ope-ratmg ur}der tl‘le sanfle c entrism:
Hence, the effect of time of description is a mamfestz?.t:on oh.egocher ow];
the speaker’s message varies L0 some extent as a fu.nctlon 'of h.ls orriaﬁ(m n
informational needs, independent of those of the listener. T 1; va oy
not, however, so great as to wipe out the effects of patterns‘o ']un_(ie iy
which are operative for listener as well as spt?aker {note the mm;‘ anf¥ oTihe
two curves in Figure 10-8). Because of the size and na.u:lre of thee ; as,to
seems unlikely that the differences under thF two conditions were sua::t has i
render any descriptions communicative.ly madequgte. Thys, e::;lmessagge
the speaker, age 6 or 10, is affect;d by h(:s orf ltl;:-, 11’:;::1 :rf view,

i fficiently adapted to the needs o . o
rema]l;l; :;ling an e:perimemal approach to studying fhe com:}?u;lllgait;‘(::nzz
meaning, we were able to manipulate contextual variables whic ;nd uence
the construction of messages. We found that ag?,,.task, and time o ’[?h a;:”
tion affected the likelihood of linguistically realizing task ele!:ents.d }te e
tivity factor, whether the child performed the .tas!c or watche a:l ae:Jn ‘ fhat
form the task, did not produce a statistically s:gmflcanf effect; ll seet s that
the tasks are simple enough that the child’s u:?derst:.mdmg a;]nd mtgl:;:l ]l: o
coding are not increased through active mamptfl_atmn c-lf1 -t he ma@:a:tS Of. o
analyzing such variables, we have begu_n to deh-neate whic ?sp ots of 1
psyctological and physical context predict what is chc')sen for ing
ization in the construction of a message to- communicate meamng.l .

Our study is not alone in stressing the u:npo‘rtance of co:;g:;(ltua uorts -
tainty for the structure and content of wl.lat is s_ald. Osgooc_l ( ; t.‘:)} ;e(l))f o
study of adults describing simple ev.ents 'mvolvmg the manipu afl nof pl .
sical objects. He interprets his findings in terms of the effect of percep
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variables on linguistic descriptions, and discusses presupposition and uncer-
tainty in a manner consonant with our treatment. He stresses that presup-
positions are nonlinguistic and dependent on contrasts in the context of the
utterances. Uncertainty is used to discuss the choice of specifying adjectives
in noun phrases. Osgood’s findings with adult parallel ours with children.
For example, Osgood concludes “if the perceptual entity must be con-
trasted with others of its class, then we find an increased likelihood of ad-
jectival modification”’ (Osgood, 1971, p. 513).

Ford and Olson (1975) did a study of young children’s (four to seven
years of age) descriptions of objects where the context of alternatives was
the major independent variable. They found, as we did, that even young
children’s utterances reflect the descriptive function of differentiating an
event from a set of perceived alternatives. As the referentiat situation got
more complex (more attributes and more stimuti), the performance of the
younger children broke down, failing to reflect the informational structure
of the situation. Similarly, Dickson (1979) found that referential communi-
cation between age four and eight was sensitive to the context of alternatives
only when the differentiating attributes were salient. The pattern of these
two studies also encompasses our finding that the six-year-olds’ communi-
cations were less reflective of informational structure, the more complex the
task. The fact that the descriptions of our six-year-olds were much less dis-
rupted by the more complex tasks than the subjects in the other two studies
probably relates to task differences; only our study involved communica-
tion about action. ‘ :

These findings, like ours, indicate that if the referential situation is
within their cognitive capacities, children conform to Stalnaker’s {1972) no-
tion that statements function to sefect from alternatives that are live options
in the context. This idea is closely related to Chafe’s (1976) notion of con-
trastiveness. The function of a contrastive sentence is to assert which candi-
date from an implicit list of possible candidates is the correct one in a par-
ticular context of background knowledge. The selected candidate, called the
focus of contrast, is distinguished by higher pitch and stronger stress from
other elements in the sentence. Our results indicate that linguistic realization
per se may also distinguish a focus of contrast from other elements in the mes-
sage where no set of alternative candidates exist. Take, for example, Tasks 2
and 3, where ail the stimuli are cups, but the candidates can be distinguished
by color. In this situation, color words are used to select from among the
potential candidates, but the word “‘cup” goes unspoken. Note that this
expansion of Chafe’s concept is founded in the idea of the message as
including both verbal and nonverbal clements. In other words, the entity,
cup, is seen as part of the message even though it is not linguistically
realized.,

The conceptualization of our results is also related to the distinction be-
tween given and new information as articulated by Haviland and Clark
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(1974; Clark & Haviland, 1977) and, particularly, by Chafe (1976). Chafe
defines given information as ‘‘knowledge which the speaker assuTes to be
in the consciousness of the addressee at the time of the utterance (p 0.
New information, in contrast, ‘‘is what the speaker assumes he is intro-
ducing into the addressee’s consciousness by what_he says’’ (p. 30). Chafe
goes on to say that ‘‘given information is conveyed ina weaker'and more a?-
tenuated manner than new information” (p. 31). Our results 1llusu:ate this
distinction in the fact that elements tended to be linguistically realized the
first time they occurred, i.e. when they were new, and drop out on subse-
quent appearances [see Examples (4), (5), (6), (7)].‘. o

Pea (1979) has suggested salience as an a!ternatwsz to uncertainty in the
analysis of word choice by young children first lea'rnmg- language. Pea hy-
pothesizes that children are more likely to mention s:tuat:qnal elements
which are salient. Greenfield (1980) points out that we must still understand
the nature and determinants of salience and that uncertainty (in t'he sense of
alternatives and change over time) helps account for why certain elements
are salient. The salience of a given feature shifts as the context changes, and
this shift is a function of alternatives and change. .

Dent and Rader (1979) also deal with the relation of salience aqd un-
certainty. On their view, salience implies relatively involu_ntary attentlo:} to
single discrete aspects of the perceptual field. The pt?rcepnon of uncel:talrllty
requires distributed attention to possible alternatl\‘res or changf:s in ele-
ments. Thus, the attentional mechanisms that underlie the per_ceptlon of un-
certainty are more complex and structually tuned to the environment than
those usually detailed to account for salience effects.

On the side of comprehension, there is evidence of a complementary ef-
fect of uncertainty in adults. Greenfield and Westerman (.19.78) gave verbal
instructions to perform various tasks with nesting cups smylar to t!le ones
used in this study. Each set of instructions was presented in two dlffc.rent
linguistic forms. It was found that where the task was perc?ptually obw:aus
from the structure of the materials (e.g., instructions to sena'te thecupsina
nest) the linguistic form did not affect ease of compr_ehensnon. Where the
task was not obvious from the materials (e.g., instructions to stack the cups
in a nonseriated fashion), ease of comprehension was affected by the lfn-
guistic form, The implication is that comprehension processes b)_rpass lin-
guistic cues when characteristics of the nonverbal rtfferentlal sﬁuatlor.n make
them relatively obvious or certain, just as production processes omii what
can be taken for granted. Studies of comprehension in children as young as
age 2 have also revealed this phenomenon. Where .the nonverbal context. is
such that the child sees fewer alternative interpretations of a set of ‘verbal in-
structions, his or her use of syntactic cues {e.g., word order) declines (e.g.,
Bever, 1970; Huttenlocher & Weiner, 1971; Strohner & Nelson, 1974). The
younger the child and the less knowledge he or she has of §yntax, the [I'l()l’;
comprehension of the message depends on reduced alternatives, consiraine
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possibilities in the nonverbal referential context (Strohner & Nelson, 1974).

There would seem to be two major directions for future research. One
is to perform more fine-grained analyses of nonverbal indices of uncertainty
in the type of describing situations used in the research discussed thus far.
This would involve measures of attention to various aspects of the situation
(cf. Greenfield, 1979). Eye-gaze would seem to be an obvious variable to
measure. Possibly, physiological measures of arousa! could be used to
ascertain what aspects of an event are being attended to. These attention
measures would then be used in conjunction with language analyses in an
attempt to relate salience and perceived uncertainty to the content and
structure of utterances.

The second direction of future research is to delineate at what points in
development the requirements of the listener affect the descriptive utter-
ances produced (cf. Ford & Olson, 1975). This research effort should in-
volve both naturalistic and experimental data. All the data discussed in the
present paper are experimental. Yet there are situations in real life where a
person must describe something to another person who can’t see what is
being described. For instance, a parent in a separate room and out of sight
of their child might cali, ‘““What are you doing?’’. The child then has to de-
scribe to the parent something that is only visible to the child-speaker. As
for the experimental research, there should be studies that vary not just the
events described and the age of the describer, but aiso differences in back-
ground knowledge between listener and speaker. This could be done, for ex-
ample, by adding a condition in which listeners have a more diverse array of
objects than do speakers and speakers are informed about this difference
before they communicate,

In our view, meaning is the intended message, and this message is con-
structed through the coordination of perception, cognition, and language.
One of the most important contextual variables to which the perceptual
/cognitive system is sensitive is that of uncertainty; the system must be sen-
sitive to the features of objects and actions which are relevant for detecting
change and differentiating among alternatives for both self and others. Our
study shows how the linguistic communication of children, aged 6 and 10,
also functions to mark change and differentiate alternatives in the non-
verbal context, thus manifesting the close coordination of language with
other modes of cognizing a referential situation.
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NOTES

'For a more detailed discussion of the relation of our work to information theory, see
979 and Greenfield, 1980, o
Pes. IzOm: child in the yo,unger Broup was seven years, two weeks :l:..t';:e teagl;z:i ;r;g:icta;:d
i i he had just had his seventh birthday w -
that the child was six and when we found ad | thd. sedit
propriate to include him in the six-year-old group. Similarly, one child in the ten year-old
was nine years, eleven months old, o '
gmup’Some children ;ccmed to interpret Task 1 such that l!{e. position of the bfrac:s :l: ‘;l':; (:::T
was relevant. Thus, they indicated the position with a prepositional phrasel ‘that |:c gl ane
coding of Property of Location where this Location is another bzasd 6{e.g., ;l);n tl ;/4;1% e
i id this is as follows: 5/48 6-year-olds, -year-
red””). The number of children who did this is as
;lll:s Oll)1erwise Property of Location and Locative State would have been verbally encoded
; M N - k
less frequently than they were in this task. ) o
e ‘Havil:nd and Clark’s distinction between new and old information in terrush of té:t::les:
or not knowledge is already in memory makes it less applicable to ou; cxpcrlmelllet t( ha:raa s
inition i ledge is in consciousness. For example,
definition in terms of whether or not know s nscit e e o
i i first combinatorial action in each task does not, _
Agent is often mentioned for the : c Aot Tt s
i f Agent so much as consciousness of Agent. Th; t
task, seem to involve lack of memory o ' becane of intorvenine
i Agent on the first task, but, beca
listener could remember who served as an f e
instructions, be unaware of the relevance of the memory for the second task until brough
his or her conscious attention by the speaker.
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