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Given 2 ¢hild at the one=word siage who 15 encoding

\AAHb
& complex evenr, but 1s limited to uttering but a single
WOrd, €12 we ¢haracterize which element of ihe referen-
tial event w1l be selected for verbal expression? For
‘siuace, when the chlld says down, coming down the
sLiirs, he is expressing change of siate of himse as
azent. The avareness of sell as agent completes tre
imlied semantic relaticn, but agent is nos expressed
werbilly, I, however, the child s at 1 joint ia his
C7 her cogaitive and linguistic development where he
21 shi 13 ile Lo express either of the compoaent func-
vions (e.p., agent, action), and wiere b or she also
poscesses the speciiic vocabulary appropriate to exyress
these functions {n this particular sitvation (e.g., me,
dowz), waat factors deternine the choice of one of :those
elezesis for linguistic expression?
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it oour earlier work (Greenfield, Smith, and Lavler,
1970 Greenfield und Smith, 1978; Greenfield, 1973) we
Rave srgued that the prizciple of informativeness can
generally explain which element {s selected. Informat-
lveasss s used in the information theory sease of ua-
certainty,  Uneertainty exists where there are possivle
altaraatives; that elesent among possitle altermatives
whica reduces uncertainty the most is considered 1o be
¢ nost irlommztive, 3ul uncertaiaty must be defined
nothe child-speaser's point of view. In order

o validate the zature of the child's noint of view,

78 TUSt consiruct Lypotheses about how the child struee
tures situations in terms of the distribution of infor-
ration and certainty and ses if these hypotheses are
porne out by the facts of semantic ¢hoice in Lhese 2if-
fereat scrts of situations.
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Qur vies {s that the state of certainty or the pro-
cess of tazing for granted is the cognitive basis for
presupposition, waile perception of uacersinty or
cange is che cognitive basis for assertion. I the
oze-word stage, what is taxes for granted goes unstated
by the child, while {nformative or ¢changing elements

re glver versal expression in the single word
utterance.
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Specific Hules

This conceptualizaticn generated  series of
speciiic rules o acewunt for the linguistic encoding
of the referential events used fn our study. Waile
cost ol the rules were formulated tn advancz, a few
(maTied*) were formulaled aiter looring at ihe data,

U was considured more important o find out if i tody
i rules existed which could account for semantie

choice than to adhere strictly to the hypothetico-
deductive model by formulating ail rules i acvaace,

The ex pest facto rules should of coirse be predictively
validated 1 future studies.

Tranaitive evonts

I} Whar an agent 1s raking an chject vadergo a
change of state at a distuasce frem Lré=szeaker, percen-
tion of that event is Iikely to 1nvolve & shift of foe
cus to-the chject in guestion. Tae ideniity of the gb-
Ject fs unirtain. Hemce the object beceres a topic
that 15 nol tuxen or granted and will, therefore, be
expressed. :

2) Wken an object is in the speaker's possessiun

© 1§ beiny, acted upon by the speaxer, 1 is generdlly
taken for granted through is coraection with the self
its rdentity iy not in question; and it will therefore
go unexpresced.  When the object is beiag acted on, un-
cortalnty will inhere 1n the change of state, which
will be expressed,

3) I ar object beloning to another persar 1s
given or 1s in the process of being given to the child/
speaker, the object is taken for granted and the
PCSSCSS0T 15 expressed verbdaily.?

i) iihen the child is saowing an o ect to ancther
person, there is no change o state to express (Rule 2)
and so the chject s named.*

[ntransitive events

9) ¥aen another animale ueing is acting, the
speaker's attention is likely already to b fozused on
the actor, who therefore represents a constant in the
sitvation. The acter as topic gues umexpressed and th
action, representing a change in the gituation, re-
cejves verbal expression,

o) When the speaker i5 acting, ihe self as agent
is taten for granted, and the action reseives vertal
expression. Another way of looking 2t this situation
1s 10 say that the agent is a constant while the acting
represents g change 12 the situition.

Al .ents

T 77 It the most uncertain and informative element

within a single referential evert is uesuccessiully ex-
pressed, it remains uncertain and icformative, There-

.
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1 the child continues to encode the situation
ly, he will persist in eacoding that element
successful.®
) 11 the referaatinl event is immediately re-
, there 1s 10 change in the relative certainty
. ‘o:ﬁa:;ve tess of the different elements, There-
fore, 1f the child coqL..ues to encode the situation
v .ually the child will express the same element again.
8) Cace the most uncertain or informative element
» siogle refereatial event involving two elements
', been gaven verbal expression, it becomes more cer-
.z and less informative, At thls point, then, if the
+id contirues to encode the situation verbally, he
{ now exvress the cther aSpect heretofore unstated,
gyt eveats in an event Stﬁue"»c
i0) 1f, ina seguence of events, the action (in-
clucing locative action) remains consta“. while the oh-
ject varies, the object will be given verbal expres-
sion .

11} If, iz a sequeace of events, the gbject re-
nains constant while the action varies, the action will
e given verbal expression.

12) 11, ina sequesce ot eveazs, the object re-
mains constant while the location changes, the locaticn
will be given verdal expression.

130 1Y, ina sequence of events, the possessor re-
zaing censtaat and the object varies, the object will he
given verhal expression,

14) If, ina sequence of events, the object re-
maing Coustart and the possessor varies, the possessor
will be given verbal expressios.

(In tve rare cage where two rules could apply to the
sime situatien, Rules 10 through 14 override all
atbers J

.0rding to our earlier {iadings (Greenfield and
SﬁAgt. 1976), agents are informative oaly when 1) they
are xuser ¢ or 2) there is a conflict over agency. Be-
cause such situations were not included 1n our study,
rene or che rules predict the expreasion of agent,

4 Method of Individualized Exneriments

Sefore discussing our tests of these predietive
rules, we would like to introduce and discuss a sew
methodological concept--the individualized experimeat--
which we developed in the comtext of the present study,
The individualized experiment deals with the probles
of stimulus equivalence. The basic concept is that
what {s beld constant across subjects is not the
phvsical characteristics of the stimuli but the
functional relations between subject and stimuli.

)

in the present study, the important functicnal relatica-
shins between chiid-participants and s'xrul. are the
‘ollowing: 1) The items relevant to a particular sro-
cedure wust be in the participant's lexicen; 2) tne par-
ticipant must have used a particular lexical iten in
reference to the physicas stimuli actuaxl” us2d in the
experineat; 3) the parlicipant gust have shown evideace
of the ability to express, in sin*lc -word utterances,
all the semaatic functions zssuzed by the procedure; 4)
the experimenter and surroundings must be maximally
familiar to the participant {to achieve this aim, the
mother served as exporimenter and the oxperizent wis
carried out in the child's Liome). Zach of the children
in our sample had iz fact a different lexicon, used
lexical items In relerence to differant people, eticas,
and things, had 3 slightly different set of sezants:
functions available, and lived i1 differen: physica)
and soc1al envirennents.
An important problem addressed by the 11d1v deal-

ized experxnsnt {s that of irdividual pradiction. The

st..dard types of experimental design attemnt to pre-
dict only group averages. N0 attempt has heen made o
predict toe behavior of any siagle individual, Vet the
apility to predict behavior for everv individual par-
ticipant represents a much more precise level of aee
havioral understanding. Quce the noticn of individual-
{zing an experimental procedure ls put into practice,
it is no longer possibl2 to pool data derived {rom dif-
ferent individuals acd do group adalyses. The response
from each sudject is treated as a sample in itseil, A
statistical analysis is performed on each sample .rdx-
vidually. The question asked of the statistic ist
"Caz one generalize about the behavior of this par.ic-
ular subject?” The individualized experiment tius
leads to predictions on the individual level.

The Individualized Script Study: Desizo

Sample

The four children whose results are reported here
are part of a larger lonzitudinal sample of bables re-
cruited through a private pediatric practice in Los
dngeles, These children were {rom middle-class white
families. All of the mothers, except one, and the
fathers were college educated. . Pareats of each baby
were shown how to keep a diary of the child's language
development, The diary Zocused on lexical developzent,
stressing development of the semantic functions (Green-
field and Smith, 1976) served by each word. The diaries
were started either before or Just alter the ctild's
first meaningful word.

o
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The partienlar children whose results are reportd
bere are those who had reached an app*oprx:te stage 2!
linguistic development at ¢ these expor ments,
Ao appropriate level 10VOL\€d p*oductzve use of the
requisite semaatic functions, as well 2s 2 set of lexi-
ca. ftems {rom which to-make a particular semantic
choice. Leve! of linguistic deve;opﬂen. was determined
by a conbination of dzary inlormation and questioning
0l the mother immediately before the design of each
child's individualized procedure.
Procedure

Qur procedure was based on the notion of 2z indiv-
icualized script, Each script was tailored to the
child-participant, The scripts comtained situation
designed to test Rules 1-3 asd 9-13, 2s descrided in

,the sectlon on specific predictions. Evidence for Zules

4-8 lies In unscripted behavior for ail feur children
These sitcations were in each case constructed {rom the
child's current "ocabulary, semantic functions, and past
bistory (real life experiences) s determired by a2 con-
bination of dIA'V information and questiozing of the
mother. The mother assebled the necessar Y props, com-
posed of familiar objects, im advance,

. The basic method was selective imitation. That is,
the mother as experinenter would ‘ollow the seript,
carrying out certain actions axd descridbing them ver-
bally or asking the ¢hild to do various things. The
€211d's verbal expression would consist 1n selectively
izitating some aspect of the mother's utterance. The
use of imitation as an experimental tecanigue is based
on Plaget's basic discovery that imitation, far from
being a zechanical procedure, reflects as much ahout
the ccgnitive structure of the injtator as it does abous
the characteristics of the model,

A portion of Alice's script is mow presented to il-
lustrate how these notions were actualized in practice,
The scripted action appears in Roman type; the speech
is uncerlized, Next to the scripted action and speech
Is listed the apolicable rule (from the section vn spe-
cific predictions), the resultant preciction in that
instance, and the alternative semantic nossibilities
available in the child's vocabulary. The requisite
semantic functions for a given item type are listed
before each type is presented,

g

ERIC ¥

JAruitoxt Provided

. 5
Serinted Action Anlieahle  femantin  Semantlc
Sneech fule frediction  Altermative

1) Constant action, variahle obiect
(vhen Allce comes in frem outside)

Can vou tace vous hay off? Pule Aslen  MMpee

o m e o em—— e — o —— cf‘ H":

Can_you teke veur jaciet offt . Fle 10 fhiect  FerienfStete
Lackel off

Can veu take vour shoes of!? Ml 10 et actlen/State

2 el ees o

shnes off

{an veu take vour socks off? fgle 10 AUleet  Actfon/State
100k8 off

The Individualized Script Stucy: Results

Is it presible to predict what a child will say
wien? Cur acswer is a gqualiliec yes. There are two
mojor qualisications. -The {irst is that we have made
ro attemt o zredict st lc rce. Our predictions are
therefore oI the type, "I the chiid speaxs now, she
will sap X" The second is that most children ¢id not
accept and rspoad to our script most of the time, e
specific predictions were, howsver, based on principles
that can he apolizd to a wide variety of situations.
Fhen these situations occurrud, il was poss? ible 0
apply these prunciples pestdictivelv. Tor most childe
rea, it was uecessary to o comulne dteerances relating
t0 spontangsusly created events with those procuced fn
response to Uhe script in order {0 have g statistically
awalyza»le sarole lor each child, [ addition, as men-
tioned earlzer, four ol the rutes were formulated alter
the darta had bee: colleeted.

Quantitative Rewul.u

Informativeness, The princ ple of {nformativensss
accounted tor the actual semantic choices of all four
children in the great majority of cases. Table | pre-
sents a suamary ol these data, Only the [irst verdal
response te a referential event or adult piterance W
counted fcr purpose of theseTitatistics, since th
probability of expressing an alternative aspect of an
event rises once a given aspect has already been ex-
pressed. Heace, no iastances of Rules 7and § apperr
in the table, as these deal with late. verbal response
t0 one single event,

The chance probability of a correct prediction was
considered to be .5 fur-purposes of the tests, This
assunption leads to very conservative tests as tbe pre-
dicted cholce is often one of three alternative types
of semantic possibilities for each type of referential
situation (e.g., a choice from among three elements:
agent, action, or object)

.,
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The biromial tese yielded clearly sta
signilicant resuits for three of the child
LRe TeSULS for the feurth [Table 1), ¢
Lour chiléren are in the predacted direct:

2lity Yevels are prosentod on the table, A5 Table )
WS, most children did not folloy the serant fr

Vet A
tistically
onoand bor-
Y
i

Pt Ireyeeat-
ly enough o pernit Suparile axaivses of the sorinted
behavior, In addition, severa) Tules were formulates

alter the Cata had been colloetol, v oelicinate e
seripied behavior and ex post racto rules, only Jason
rrovides 2 body of cata large enuigh to tes: the purely
prodictive nower of the rules There are ten S M
wicre Jason followed the SCript and the serint tested
rules formulated in advanes, Inal? sueh cases, oo
predictions were confirmed ov Jason's actual semantic
choices. According to the bingmia: test the prohabil-
ity of these results for Jason occurring by chance 1s
003, In the case ¢f this one CALLE, rules geserated

oy the principle of infornativenesy enabled us to pre-
Ciet guite exactly what he would 81y when.  In the case
ol the other 3 children, for whon nestdiciion was mecess
sary, it would be more accirzte 1o conclude that these
Sz rules allow us to understand their sezi.iic choices
in the great majority of :nstances,

Stress, 1Y the caretaker siresses g certain iexi-
cal {ten in the uLterance prier to the ehyld's wrn,
does this enphasis influence what the child wil sy
In order o investizate this potential explanaticn, both
scripted and uscripted confirmations ang disconfima-
tlons of the predictions were tallied with regrect to
stress in the caretaker's prior uttersnce, Eighty-four
percent of the tire eyther ‘here were 1 the caretaker's
Prior utterance severs) Stressed elements, no siressed
elenent, 2 single stressec element which was nor re-
peated by the child, or there ¥38 10 1meciataly prior
caretaker utterance. In al] four cases eophasis cup
ROt deternine the child's choice. Only 16% of the
children's utteranees reflected the single stresseq
element in the caretazer's prior turp, Vhere wag,
therefore, virtually no evideace Lo suznort the aotion
that stress in the caretaker's pripr utterance ac.
counted for te child's selection of un elezent to
exaress.
Qualitative Results

The {olleving selection Tepreseats examples of

fules ], 7, 9, and 11, {See Greenfield and Zukow, {p
press, for examples of the other rules,)

T
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Ordinary type ndicates the relerential event,
usderliaing shows what is saic, Individual words are
placed uader the particular aspest of the ayens to

wiich they refer, The mother's uitorances are in

siazdard English orthogzaphy. The child's uiterances
are writ:en.phonetically aecording te she tragseription
toaveations of Ladetoped (1975) 2nd enclogeq 12 brac.
2is. {aderneath she shonetic transeription, the
e2ild's uiterances rave been translate] into standarg
Inglish orikograghy, For the ROSL Part we follow the
conventions of Sachy, Schegloff, ang Jeflerson 1914)
fgélz?icgezggég:;a?icrlption. D?uF;c‘g?derlining {shoe)
2 11 pitch and <heelsity, The entrye—
an Utterance is fepresented by

extual potes are enclosed

a0 odligee (/). (on-
\ i1 double parentheses
Coloas (: or 1) indicate

syllable lengthening.

Examle: Constane object, variayle aciion,

.
Applicable
Vather sasen Pule
(-V;'ﬁh:' putting acket on) Jasen isoking et and ronroaching
Look Yemr's putting lacket on/  mother

TTTT O [dmkat] ackes LI
[égnknt] R
[dizzkr\t] L

(barely avdtble) n tnf
Tdnkart] R 7

Here the {aschet's on/
’ - [an) on . R. 9

{Yather taking jﬁcke: 0ff)
Sow Mormv's taking the jacket off/

[ —— [‘“f} 0k R

b

In this exchange, the child starts by zaming the object
dncergoing 2 chasge of state at g distance (Rule 1),
basuccessful utterances are repeated uatil the utter.
auce 1s acknowlecged (Rule 7), 42 tm does not acknowl-
edge "what" wag sald only that "something” was said,
Faea the zother expands the caild's prior utterance,
theredy ackrowledzing that utteraace, Alice goes on to
£acode the sex: most infomative elemert (Rule 9), In
the aext referential event the object remains constant
woile a further change of state cceurs.  This change ig
expressed (off, Pule 11).
This exanple shows how rules derived from the

pricciple of faformtiveregs operate a {o specific con-
crele situation. The reader shouid now have 2 better

~dea of the nature of +he behavior which produced the

statistical results preseated earlier.
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Conciusion

Our fatention has been 10 show the relationc Ye.
treex the structure of g referential eveny gand gy the
child selects to exsress linguistically. ceztral o
our argumeat s the notion that the distinction between
tniormation and certainty is the psycholezical Sasis
for the distinetion &

eeen agsertion and Fresuprosition
fn lasguage. Tha

Lwhich is PUOSUDTCSNG, taken for
srazted, is more cortayn W1d, thovelore, left ua.
expressed or expregsed later. “he chaaging, 1afomative

elements are exprossud {1rgr For e young child what
Is taken for granted is presipposed by virte of being
Situaied {n the "here ang noy. " 12 adult communicaton
presuppositions are yften hynothetical ang crpiex,
fowever, the cognitive husis Jor presupposition remains
the samel e certainties thAt must exist as 2 backe
ground for the present assertion,

In order to test our aypotheses cozterning certalas
ty 2ad fnformation we have developec 3 new nethodology
ol individualized EXDeTinents in which stizulf are
functionally equivalent weross children but particylar-
{zed for the fndividual chile, 1 this method the data
‘or each ¢ild roceive Seoarate statistical azalysis,
The goal is, therefore, to predict the behavior of exch
and every subject, not Just prowp QVETagLs a5 [n the
usual methods of statistica) tmalysis, This itbodolegy
Seens particularly valuab's for aregs Like child -
Hage research where iy Peraits an integration of qual-
{tative and quantitativé analys:s,

From inferences made about the child's point of
view we were able to account for 2 large orop rtion of
the children's utterancns. The notion of informative-
ness has extended our abiltty to predict what children
say whun they speax and appears to hold premase for in-
er22sing our Kaeviedge of the reiatioaship between cog-
nition and commurication,

Notes
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