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‘Young, children typically perform iqefficiéntly as

& listeners .on referential communication tasks:and .aldo when
“playing the game of 20.questions. In both cases they guess
. " at the identity of the target rather, than adopting the more

efficient strategy of asking categorical questiona. Certain i

ir'ainxng procedures have been effective in im‘)roving»

nhildren‘s performam:g on both of these~tasks. An ) ) 1

experlment was cunducted to test the hypthesis that under e i

_certain conditions these two tasks can‘ be considered as a

iingle problem in information- seeking. It'was ﬂprégict'ed
; * that if children were trained to use a strategy of asking
s categorical questions either in the context of & 20 i’ .
questions task of a referential listener task, that ‘
performance op the ‘(:rained ‘task would improve and would also .
‘generalize to the untrained task. Versions of the 20
questinns and Uatener problems were designed in which the

stimulus characteristics and 1nformanon processing demanda 2

" of the tsskrwert—equated. 5- and T-year=old mnu and; . i
female children were prekasted on both tasks, trained either s

on the tuenty quesuona tuk the listener task, or given

buth types of trulning. A control group was ziven practice -

.on the tasks. "The treatment was tcllpwed by immediate and

Y delayed poattea!‘ing'nn.chh tasks. Pretest perrormancé was °

poor ‘in both age groups, although the older children asked

more-categorical >que=tlbns and ideqtifleq more targets




i

) corrutl’y than did the younger children. Posttest dau T

lndln-ted a 5unlﬂc-n; i{mprovement in pcr!‘or ance on the
|
trl.inld tuk. as u,eu as substantial cross-task generali-

zation in both @

groups. Except for the S-year-old

»co‘nt.Ful subjects who showed very little tnprovnant'," from ipe

pretest,’hhere was little developmental difference in
performance on the 20 questions task. On the listener task,
only the 5-yu_r-n1¢s uhé experienced 20 Quan!ons training
performed as utu n the T-year-olds on, the pnuuztu. It
was concluded tlu_y, 20 queanon: ‘and J.uunnr nroblem nn’n ha ‘
effectively solved with the common informuon-uakinl C
ahracogy or asking nntegorlcal queauonu.
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nun.. Mckaon. Heu, Hiaykm § Az{xm

dognitive abun.y ere. parualed  ’

0 Cout: - SmiYarly)Atkan, sray, Davison, HeFzberger,. HunphFy, -

i & Selzer (1911) found x:ha\'. meaaure; of 1isten=r skill”

S = Ll prevlde}/the single best: p:edictor of-icadepic achievemem‘.

T eleﬁentary achool chudren.. s die‘s by Rabin!gn and

Kobinson- (1975) hsvg shown bhat“‘a Hstener'a re.sponse S

1mﬂclt1ng nancomprehensicn following an 1nadequat= me:uge




old cb‘iIdrén attend to meuage quanty and improve their ‘own K

speaker skills. Finauy, much of ‘the chiid's school day |::

spent uatening Lo classromﬁ in;tructlon.‘ The: eftectiven ss

Of this instrucnon will® depend, in part, on. the chlld"

. 1iatener skuls. It is i-porf.ant thae childran consmer‘

e able to corrgccl zidentiry @ referent’ f'c‘»llo‘uing an ad‘equ}!t‘é

communicatiuns/;:arerully, monitor their 1eve1 of cnlzfpre-

hension, recngnize an 1nadequabe meuage s such, and PR

apprnpriate strategy to-

realize chat asking que on: is t

cope um‘ l:he problem of nonco‘mprehension. i ‘,‘ -

. Y
regard to these haalc @killa. " ibile they were_ gen /ally‘ =

message When :given an inadequste ykeuaze their pertormance

was poor._ For exampl Y Hhen preschool and kindergarten

y behs\led 1n thi: manner 1n spig‘e of . the: :p,eaker'a ‘war
thst s mib of the ‘messages were: "bad" ofF "trlcky" (Asher
1976‘ Beari:cn & Levy, 1977; Cosgrove S Patterson, 1977,/ 0
19’{8 Flavell Speer, Green, & August 1981/Ironsmlih &

Hhitehurzt, 19783, 1978!), Hsrkmarr, 1977, 197975 " M »ssner,,
1976 Fatberacmd O'Brien, l(ister, Csrter, & Kotaonis, 1980'

-vRobinaon & Robinson, -1976, 1977)




inabiuby to detect message ambiguities was attrxbuted
primarily to their feilure to complete the ?hausb}ve
compar;son activities that the ‘task require Although 3

e&ﬂmren were. ahoun to’ nave the abnuy to make” these

‘(l:her, 1976 Ford & 01:&;,.1915 Lempers & EdTody M‘J&B,

“Robinson & Rub&nson, 4977; Wnitenwrst & Sonnenscheim, 1981)

3,

Another importsnt racyr which appesra to at‘fect

ahildren‘s mes:age appraisal pert‘ormancev is the response
mode by which they express themselves. Most researchers:

rsquire ama recnrd a child': verbal response.

nonverbal response: (eg. laeency to respond, bm mov ent,

eyn conr.acr., puzzled facial expreuion) 1ndicatea that the .

nhild has detected at some lavel “that there is'a prcblem

uxth the message. Several researchers have reporte&{ such

discrep,amies .between varhal':a,nd nonverbal modes (‘H,sal &

Harris, KFuithdf, Terwdgt, &.Visser, 1981; ironih}th & =
Wnitepurst, ‘1978; Pattersqp-et al, 1980). “
. 3 &uung Qﬂldren also lppeared bo be definieh: 1n
‘. giving feedback to.the speaker t‘nllouina an; 1nauequue
. musase._nenwwot the spesker for misaing 1nformati’on

- are rare in pr‘e:choo} gnd primdry school’ children and '

]




% ) . + i
* increase over.-the elementary school age range. (Alvy, ‘1968;

: .c'hildren. Several nudiei have shownh that children who were

Cosgrove & Patterson, 1977; Dickson; 191‘4;‘D!,,‘ttna'h, 1972; A
Karabenek @nuy:—,,isna Markman, 1V977, iq‘rg; Meissner,
1975; Ironsmith and 'Hhit.e};uru‘t?, \9'{8).ifnouever; it appears
.r:na/c a questmn-agking strategy can be tr‘ai_nzd‘ln 'yw\:ns

given such a "plan" for. ut‘fective listening asked mnre .

. L
trained (Coagrove & Pat:eraan, v 1978 Iron:mith &

.whnehurab, 19788 /;:?Lerson, Massad), & Cuagrove, 1978;

\Pratt & Bates, 1982).°. . oo. 3
Thus, n .apvears that ;onng chlldran do. po:ses!
‘the competence te give reedback., They hnve been observed tq

51ve feedback to spenkers tollouing an 1nadequnte message in

naturaustic observahion aituntlons (Robmson & R‘obinaon. 7 5

questioh asking can be eliclted with traininz-,‘ However,*

r.hey do. not spontanepualy give "feedback ‘in the’ :truehured

lutener :kiu: indicabad thlt they do have the basie skills
lls(:eneﬁm They have; o %

naca:sary “to funecion as, e‘tt‘ecblv




- structured referenna_l communlcguon ta\k aituauon. &

. cnlldren ‘may well he reluutant to dé- this, since they

expe.rimeneal and nncurallstlc aitunnuns. .l Hquever. it
seemed that bhese young chujiren ueré unable to bqordlnate

N
these skllls to perform efrectiveXy ab listeners in the -

\

o ¥ . The inn.hl attempt: to re:olve the discrepancy

> between chuﬂren's competence and their perfor ance,as )

ustener: 1nvolved sx:rcng criticism of the atanda{d
reterential communication taak 1tse1r (Asher, 1979; Flavell,
1977 ‘Flavell et a1, 1981; Hhitehurst, 1981;

1 aratso;, 1973.

Henig—Peterson, 1975; Whitehurst, 1981). 'Speeifically, it.

B ‘uas a:serted that the task is highly nniticill ‘and - mcklng

‘ln raleunce to, the u:ual experience ot young chndren.

Furthermore, when ‘a child 15 in the lisf.ener role, he/she is

wt in t.he pasitlon of critlcizing an’ adult spesker. Young

5enerully percelve nduIts to be' compeunt.

namrnlistic communlcauans. In everyrhy tnansactionu,

chudren spend much of f.heir time in cnmmunicnt.inn with




to a young child (Bohannan &- n'.n(uu, 1977; Robinson &

Robinson, |971 Snav, 1972; Wilcox lll-bst.n. ‘977). Pratt

and Bates (|952) dlneusnd the “importance of physlcal e
context in ths development of young children's cmuni- e
e.ntio‘n. "l‘hey nouq :h;t nny‘ of the studies ;_hwing

_llmicltions in lutener performance have 1nvolved verbll

,messages our. or phynoul context.

_Finally,. mlny of the
lutener tssks ol‘ everyday life make fewer dtmlndn for

comparison activity and word knmtludge or voc.buhry I’.hun

did the standard rererenthl task: Ackerman (1979)°

: argued " thlt the listener taak\my not address a nhﬂd's
comunlcative competence as much as his/her lblntj ‘to
condugt @ perceptual analysis of the referential field.

“Shatz (1978) discussed cm upornnce of 1nforn--
ha{froce;stu variables' such as memory and uttentionll
capacity o‘lhchudren': ):muniutive parforllnee. She

suggested that’ refé«'{thl t-sks which require reeau rlthar

g ‘than _recagnlt;on_neuures, use large or multidimensional
e ]

stimulus arrays, or-invelve unfamiliar materials, place
heavy xni‘o'ruuho'n processing demands.on young children.

This tends to durlde their performance on the tasks

d
results in ‘an undoreatm-uon of ‘their communicative
compq_tence.- Several studies designed to test this
information overload hy}pothuu have been supportive. .When .

task demands are reduced, so that eonpncondi “in ~(ter;c'iaxng




"as "me 2 cation",

* the ;basi /cgmpongnt skills can t:e";exa'mined, children. perform
ffﬁjly as Jlstaners in referential comuunxcat‘iun' .
ucuauoﬁ (Lempers & Elrod, 1§63 Patterson et al, 1980;
1981, Prntt & Bates, 1982; Robinson, 1981; thcah\npt &

Sonnenschein, 1981).

\ ' Metacommunication - ' $
A\ Recent literature on the development of listener

skills reflects a different emphasis. It is suggested ‘that

uhilé young children have the basic component. skills

necessary for referential cbmmunlcatian, what they lack is
an understanding about communication itself, ‘and an
‘awateness of the procedural rules for effective communi-

cdtion. Flavell' (1977) refered to this aspect.“of knowledge

icative knowledge goes
beyond having the basic component skills necessary for
comnunuauon. It 1mp11es nn awareness, on “the’ part of the v

nhild that a certain sltuntion requires reterential

. communication, and - -that for this to occur effectively both

1istener and speaker are r,eq'ui/red to interact in a
reciprocal manner. - Thus, the ccn‘:pen‘r‘nt child recognizes
communication as a dyadic enterprue, a relationship between
speaker and Ustener around a taak (Asher & Wigfield, 1978»
Flavell et al, 1981; ‘Rcb;naon & Robinison, 19BR, 1983; Singer ™
& Flavell, 19811.Scnnfnachein & Whitehurst, 1983; 1§84a,

“




1984b) . : ) . s,
Resenrch‘baseu on these assumptions 1ndicaées,cﬁat
several metacommunicative, skills ipp\ear‘ to -be pelevant to )
}1s§en;r erréc;{venes:. For example, children must under-
stand that the message itself is relevant, to communication
success or failure, and that it must refer ‘uniquely to =

"whatever the speaker has in mind. Studies by Robinson and

Robinson (1976, 1977, 1975.‘ 1979, 1981) have addressed these *

issues. They found that 5-yésr-old children, acting
alternately as speakers and listenérs, lacked this
understéndlng. They consistently blamed}t‘he listener for

communication failure folloidng an inadequate message. More

" mature communicators appropriately blamed the speaker

following such a communication raugm/. "Listener blamers'
ue;e' also less likely to complete theé necessary comparison
activities than vere Vspeaker blamers". They seemed to |
Judge messsg’e adequacy gr\ ihe basis of whether i»t‘ﬂ.tted the
referent, ‘Without considering the nonrere;ents. "Listener

_.blamers" ve'}"e also less well able to ﬂiub_erar.ely produce a

' poor: message upon request. ' Nor could they sui;eit ways in

which a poor message could .be improved. Recentl‘%",
Whitehurst and Sonnymcheln (1984) showed that evaluative
skills such ns‘those required in_the Robinsons'}tusk, are
later to develop than are the component skill§ freauired for

. . vl
competent listener performance. They concludef that' child-

-




ren can b‘e'cc-p"eu‘nt 1isteners without being able to
evaluate a communication interaction.
Mature listefiers must also understand that in a
conmunicatiulkaltuluon they should give" lpproprhte
€ feedbuck to the speaker, especially if the message has been
xnndrqgn_ﬁf. Ideally, the feedback should/ be expu;;; in )
specifying the ‘missing information. This requires some e
p:raﬁoéhve-tlking ability in that the listener must be'able '4‘.\
to infer what it is that the speaker needs to know in urder‘
to ‘be able to modify the message. . At a simplér level, thé
child should at least recognize“that he/she should ask a
generll question or otherwise express nonconpr!hension.
Although preschool children have been observed to give .,
feedback to speakers in natur“alisbic situations (Rnbl;—nson &
Robxr;son, 197!. Spilton & Lee, 1977; Welman & Leuper:. &
1877), they do mot transfer the skill to the rerzrentul Fy,
task situation (Cosgrove & Patterson, 1977; Ironsmith &
“Wnitenurst, 1978). _These children may not realize that a
p*t their role'as listeners in thg. referential task
situation l:a to inform the speaker when a message has been
inadequate. R ~
’ Good 1isteners must.also be able wnslor t.h'eir .
own level of comprehension. Although "1t Ma not been ’
precisely defined, aomprchensinn monuorzn; is nen as an
executive process whereby an individual actiVely keeps track




o
of wrltl‘.en oF orally présented mnr.erial, and becbmea auare

of hi /her lack of understanding, shuuld H: Joceur. In

“reséarch, the concept has been operationally defined as:

-usk;n a question, or =1snsling. the need for more
, o 1:\!‘0 mation, rollowtng an 1nudequat= musage. It has been
L8 “ar| ad that t‘ailure to monitor comprehension 15 an important
X % ;ontributipg rac_t.or 1n children's poor performance as
P listeners (Markman,. 1977; 1979; Flavell, ‘Green, Speer; &
) August, v|981). These researchers have stated: that compre-

hension monitoring is a late developing skill (or set of

;o . . - 'skills) which presupposes thé existence of other more. basic b

i lisbener skills, It .is this exécutive'proness which
co&rdinates the component skills inf.o effective listener
S 3 pertd(mnnce. :
5 Sl s . ~ Others have. srgueﬂ that young children-do have.thge
ability to monx_tor‘ their comprehension. Shatz (1978) said.
that L.f the lnformsb’ion‘ processing demands of a

o

. communlcatlnn task were minimized, then young lhtoners

i B 171, would havée more resources.available to engage ‘in =
' comprehension monitoring. As discussed above, recent

% | B raunrch conduoted to céht;thls idea has been supgortlve.

When task demands are siw{pi\ifled, preschoolers do ask for

|

‘l‘ 3 more information rououing i te ‘?

; 0'Brien, Kister,: Carter, & Kotsonis, 1981; Pnn & Bates, .
| 1982). : > c o




i It uqulq appear then, that asking que'st}uns isa .~
critical listener skill in the referential communication
task sltjation.. “‘It indicates that the child is monitoring
hi’s/her’v-level nt: ‘comprehension. ‘It’ gives ;he s'pelker: the g

essential fgedback needed ‘to modify the message. Asking

queations‘ may be the m:l.uina compouent which prevents the :

nhlld from furictioning' as an efrectlve listener in this

"situation. However, failure to ask quéstions might not mean

A that the child did not momitor his/her comprehenslcn. It -
. might be that thé chl}.d does not* reauze that asking -
quésbian: is the sppropriate :tr&tegy ‘in the situatlon.

Reseurnhers h

ve found that the most effective
listener training prngrams are those uhlch =mphasue the"
acquiaition of a questloh-asking rule. Children of primary
school age who did nnt sponbaneoualy question a speaker
fonouing an xnadequnts message did s0 \when they were given v g
a plan" for el‘fective llsbening Hhich mLhaslzed tha
1mpartance of askzng»questions as/ the only way ‘t‘:o find the
correct referent wheri the message has been unciears . .in this ™7
way, -young children who made conpaiisins aong referents.and'
detected ambiguities, became ava’re of how to act. in the
referential situation (Cosgrove. & Pagterson, 1977, 1978}
i Ironsmith & Whitehurst, 1978; Pattorsoﬁ & Kister, 1981;
"Pu;taraon"_& Massad, & Cosgrove,.1978; Patterson &'Mu:snd,
19800, . . g o o




_+t6 solve. Specit‘ cally, 'thé pro| l‘

“‘select a target by guessing. The mature listener will ‘[\
m

. o \ TR a2
I ) )
Flavell €1977). reterred é the refereitial. task,as |

a aommunicabion problem uhlch you ; listeners.are requirsd

" requires that they

{dentify a target referent on the ﬁaua of a speaker's

: verbal message. When the message is unsmbiguaus. children :

™ e

‘can solve the problem readily. Hnwever, uhen the

informatien given is unclear, the immature 11 tener will

request adaltibnu informatidn. To~get additional infor
|
tion most efficiently, the llstener\should apeci!‘y the

nature: of the needed lnformation précx:ely. ‘Thus. ’selving

|

connunication problema requlres thuc chudren ask informa<

Jtive questions. Reselrchars have foPnd that the type of

‘,queabions uhlldren ask changes. with age. Prunhool children

raFely aak any quesuon: at all -in l‘retarentinl task
=1tuatiun, llthough they give nonverbal sigrs of puulement.
When children do bejn to question a ‘speﬂker following an
inadequate message, the!A do so by mul{ing general statements
or by asking general Aquestions ("I don't know which one you

menn,"‘). Over the age range from kindergarten to fourth

! grade, children's questions become le§s*éeneral and more

specific or categorical (e.g. "Is it large or small?")
(Cosgrove & Patterson, 1977; Ironsmith & Whitehurst, 1978; *

TR




e
i : '

'P‘Iattarson & ‘Massad, 1950)»

B : . Childnn s interrogntiva strategie: hnve also been
Jtudied using’ the old parlor game "20 Que:tionsl'. On the
standurd versian of this task thn subject is preunted with

|
h2y picturas or common objects and told to guess which one

‘the experimenter 15" thinkmg about, uuns u few questions. - °

A 'aa pouible. Questinns can be ‘answered only by: "yes" or.

'»'/ "nu"» Mosher and Hornsby (1966) discovered dramcie shiﬂ.s

‘," auay from "single item"" queation:, arid toward "caugorical"
f

que:tlona betueen the ages ‘of 6= and 11-year.s. ~A S glz- o
b item question is one thn will ellminate one item at a time
: and;beare o re;a:iggahip ‘to prev!ous.quesh}lcnx\(ls it the
car?). A eqtggbrical question:is one that will eliminate :
WOFe thas: ope: ILERAREIVS fehoavers an-:;y of possibilities
(Is'itia cpoxf?ﬁ).“ The' latte‘r.‘t‘y)vi‘e of quéstion allows the
* ¢hild to narrow. 1n’.o}) the éor’ract‘answq‘r.‘m'are quickly, and'
'Lhua results in more etncient problem-solving. Caw e
S Several attempcs have - haen made to alter ) i N
“ children's que:t&un-uking xtrutegies through obsérvationsl
" learning. 'l‘wo early stuﬂies exposed children t0 exemphry

modéls who plsyed f.he 20 Qugstions game with them by uskmg

Millér, 1969; 'Denney, 1972)." The résults showed that.
hlldren aged 6- to 8-y=ur§ nld did not incralse bhelr

1
catogorical quest!ons after, havln; played with the

, either single-1item, or Aategorical questons (Luughlln, Meu, j




before being ablejte aenufy the target mmmus. N

categorical-question ‘model.. The older children, aged 9-,

", 112, and ‘13-years did ask more categorical questions under

these’ birnumatancu. Hnuéver, only the children in the two
older groups ehaued any. 1nprovement in problem ;ulving
efficiency along Hn:h their increase ‘in categgrical
questions, -l{noplem-solvtng efficiency uwopedatxonauy
ﬁefi:ned "2 the 'n{

r of questions.that - the chlld asked

A dlt‘x‘erent npproach tn the modlficatlan of i I

& questian-asking strategns has beento’ ewpase children tu

"cognitlve" or. ":trategy" models who (a) verbally

demonstrate hou to classify gimillr :timuu 1nca categories,
(b)) exemplu‘y nategorloal questiana based on such

[
cla:siticatxon, and (3) ‘?:bnlly indicate how to use the -

information received as the result nr I:he que:tlon asking

(Derfney, Denney, & Ziobrousk!, 1913, Denney & Denney, 197l0~ A

Denney,’ 1975) " “These -researchers funnd that ‘exposure to

'strategy models 1ncreued the categorical questlons uked by

‘children from 6- to 8-yurs old. Thus, strategy mod:ung

seemedto he more e!‘!’ecuve ulth children at the beginning

‘ ‘of the translblon 1n quastion-iaking as deﬁned by * Mosher

i and Hornsby (1966) However. uccomplny:lng increases in

problnm-solving aﬂ‘lciehcy umonz these young children Here

not always observed. For chﬂﬂren ‘at the upper end or the

" transition pf?od, both exemyhry Ind strutegy lodela are

E o sy et Y T




ganve strategies ol‘ preschaalers by teating them.with a &

slightly different ver:ion of. the nandard 20 Oueations % xe
ta:k. Insbé‘ad of u:ing visua]. stimulus arr‘ay!, catzgorles HE
were n'etermlned by the e)(perimenter "I am cm"king of 3

type of" !‘cod. It vas believed that this type of *

atlmulus material Hould force"the childrz '(:e ask.

aimply naming hne stimuli. Children uene xp sed to either

atrategy or, exemplary madels ln thi: “manner. Dn hhe first

posttest, n which ‘the stxmulus 1tems were the /same as t}mae

used in: rainxng, children in bnth modeliﬂg co ,1t£cn= ‘asked

more categorical que:tiqﬂ:, and’ required fewer q’ﬁes;téng for ‘g ”

solution than did- cantrol children, Who were “hot!

dirferent

Hawaver on the"second poattest which us

stimulus items, on—Ly ehtldren who had “been"* expose to, r.he

strjtesy model uiged noFe uategarieal queatiwns and vere' . 1.3

more efficfent. prablem-solvers. e

Denney, Jonu, and Krlgel (1979) Inveatignted the

f4 various strltegy ‘nodeling, variables-nn thur.' ; . “

:of S-year-olda. Children " e assigned bo “Gne.

,groups,. They reo,ived ‘direct inptm{ction




either on how to classify stimuii, or on how bqyask’
categorical questions, or on how to use the information,

gal.ned: rrcm answers to categorical questions. Dnly the *

3 children who experienced categorical quesbion tralning asked

o more questlnn: of thi: type on’ the standard 20 Que:tlons

task. Problem—solvlng erﬂaiency was noL evaluated in (:hi
it "nu@y. Ve :

In summary, young children do not spontaneously >

PLE vﬁask catéginieal questions to solve the standard 20' Question

problem. l-l uever, . they can be: t.rnined to do so following

¥ expasure or direct 1nstruction rrom, a— stratggy model

wna verbslizgs or demonstrntes the purpose and'method of

asking catesorical quesblona in- thia task. The\problem—
D

- so}lving :fficiency of thése chlldren can also be\increased
bl follouing %raining i

However, !.ncreaus in efﬁciency die

. i AT not aluay! found, "and the matter nee,ds f‘urther study, i
' " Exposure lto exemplary modus, uho slmply xnuscrste s
. categorical questions yhile p1ay1ng ithe game)/does not siter

v 7L the interrogativev stra-tsgy of young c},udren. In concrast,




Although ib has not been the fucus of fhe usearch

gdiscus;sd above, it could be argued that | ,task of the N 3

l.tstener in referentla; communlcation and the task of the

player in 20 Questiona are comparable. The goal is the aame 3

- in each case. The aubjece must xdent.:lfy a target’ stimulus i

hi].e indicating 2

% Eans are re_quir:ed,

“nderatood.: No._que

lon 15 an - response, communicatxun is +’

wi‘th explicit f

;:Ln_fcrm_atinn._ Th1= can be an

cates’drical q\)sations; Anuther similarity between the 20

nues‘nona and nsnener!tuks u

.task situatiana.‘ when the target 13 not imme viatel

- the more afﬂcien 3 atrabesy of v_

; t:o set. more lhtormatiun, or to'

berore ldunufying tha target.




hiue\squara, a 1a gp red squqre, a small blue :quare, -and a N

- $mallred :guar 4 Under 20 Que:tions m}.r"cnons ‘the

“Btep 3. - Ask quaation 1: Isc it blie? (Answer: Yes._)
'Sie{: ls. Suan J:he remnim-ng 1temu in “zhe arrsy

mlut&un ‘a«:ea ‘not .change. Houev r, tne uhild uﬂl
_"It‘ notJ Ay




. Step .1 Snn thn stzmulug urru.

Ky quast Ton®

£y, t.he refor‘;nc umh que:tiun 3.,
e ].lstener n-rn vu/h a partly

abje ‘to’ use thaA

"nn" nns' r., He/she must be ab




|y

! mesng‘es on ‘other t.r!.als.‘ In:20: Qué:nona ‘thie. ch{ld begins i

'to'hnaerainnu the-logical operation "If, then B.", and

use the 1nrormntion derived to elimlnnte n arget stimuli: -

This operation is not a part ‘of the listeher's task tn '/

referential communxeucson, slnce BQS child is aluays ol )

;what ‘the target is, rather than what it is not. . ;
Conniﬂering ‘the- uisnng licerature, anotheér polnt

* of difference is that across a series of. trilla the 1istener

1n referenf.ul. commuhxc-tlon is genenlly given more.

int‘ormatlon to uork ulth thnn is l:he subJsct playlng 20

Questions. While upeak r: do slve unint‘ormativ measageu on, " o

"some trials <they” alao give: pnrtly or fully 1nformative

with no 1n.farmation cther than bh!t Hhich i! provld!d by the

stlmulva array, lnd must solicit all the 1nt‘ormqtlon by

a:kxng questxon&

ray. Thi:

ikem atlmulus arr rslon of the task requirea more -,

:nnnnlng, cl\:egorlzing and use of memory them do apy of ‘the "
listener baaks that ruearchera in r:rerennal cummunicption

hav e reported uax

;oK final. polnt of d:l.ﬂ‘erence 1nvolves the R

requirement or m-king compurisens smong stxmull in the
|

‘array. In che 20 Quesnons tuk the’ el’l‘iolent player muat




- 19775 Hhitehurst & Sonnenachein, .1978).

" young children. . o, < 6

‘two tabks 1t might .be skpected that the referehtial’

.communication problém would be an’easier 995{ for .young

nypotheeia pbout the Nentity of hhe correct tar;et.
referential task, in which the .speaker gives Lhe .ustener '
some information-about’ the identity. o:‘ the. target), the chud

also has to scan the array . in order to nnd a m-tch. In

y ‘ahdition, the listener has to be. able to detect an:

ambigulcy in the mesnge, for example, the presence of more

than one.item that fiu the =peuker s de;crlpuon

‘requ!.res the child to, eompure each stimulus item with - .- .

his/her menory revresentetlcn ‘of ths speaker's muu(e. It
hn: been augguted that ‘an important reason Yuhy uhudren
‘1‘311 to funobion as effective Iisteners ahd ’ lnatead make

1ncorrect ‘choices, 1s bacnuse they don't; cor

necesnry comparison process. Rather, the child 1: likely

to conduct an lncompleb& search which ends H!th (‘.he

) 1den\Nﬁeation or the rirst a_ppropr!ebe mcuh (A:her, 1968,
19795 Aeher & Parke, 1975, Beurison & Eevy, 1977; Ford &

Olson, 1975, Rnhin:on & Robinson, 1976, Whitehurst & Merkur,

It is poss_l.,ble that

. the necesucy ol‘ checking for a match b.LHeen tht 3

charncterutlns f the meaange and, the. nems 1n “the aclmulus

array could make the listenur task.d more difﬂcult ane for

N " t.’onaldering these points of ‘difference betweén -the

In the '




children to u:uvu4 In many ways it 18 less demanding.
However, 1t is not glear that this %4 so. Wnile young :
ehildren do not perform efficiently dn either task without

training, researchers seem to have had more success in

training children on the 20 Question task. While there are '
. -

. .no studies which have compared.performance on ‘the t’v‘o

" problems.directly, there are some data which tend to support

thl:-posafbglity. l-',qr}example; preschoolers ask more

 categorical questions and solve the 20 Questions problem

“ more efficiently fcllwanq appropriate tritnlns. " In con-.

trast, on the l1stener task, while children lcrgsa' grades
one “to four: show-significant i-prbveme t.in question-asking
following ‘appropriate training, only the ‘older children in
this age range ask more categorical questions. Preschoolers

and kindérgarten age children are more difficult to train in

‘. _the question<asking-strategy; and the results are mixed

y(b;nnsnith & Whitehurst, 1978b, Patterson et al, 1978,
‘gqal)

. The reason for this discrepency is not clear. It

may -be that-the 20 Question problem has nbre_tusk relevance’ -

for the young children. Their role in the situation is not

on‘e of criticizing the adult speaker, but one of seeking
clues to the solution. of .a game. [t may be more obvious to

;}he child .that his/her task is ta ask quutxons.

An important cxylannnon may lie in the du‘rnrnnt ]

A,

T e T



way that n‘brial is defined in the two tasks. CIn lthu éo .
Questions problem a trial begins when the chxiﬁ-aaké the
first question; and ends after the target haa_neé}
1dﬁn|:1f1eu or- 20 (i\;es‘tllons h:uie been asked, whichever occurs.
" first.. The“dependent.variables of interest are the number
and type or_que.;tsnna asked. On the referential communi-"
catipn problem_ a trial begins when the listener asks ‘t'he :
first question, but ends when the first tnrgét is selected.
I-r the choice’'is dorrect, the child is scored as right, if’
it is incorrect, the ch\lld is scored as wrong ang a new
trial begins. If trials and dependent measures were equaf.ed.
in these‘ :.ua.bas]@a’ chx].dren.‘s performance may be more
comparable. 3 ' ’
v Finally, it is also possible that, as diac;u:sed
above, young listeners may be unahfe t‘oﬁdebect message
ambiguity because they fail to complete the neceuar"y.

comparison process which requires them to matc¢h each item in-

the array with their memory of the speaker's message.’ Thus, .

the listener task may genuinely be more difficult for young
children. The first hypothesis of this study was®formulated
to test the potential.importance of this preblem in the
listener task. If children were unable to search and

compare exhaustively, then it could be argued that detecting

. ambiguity is an additi: nal cognitive requirement that would

make the listener. task different from, and more difficult




than the 20 Questions task. ' To test this possibility,

children were given a perceptual 5canning t.aak in whiah they -

uere required to scan a stimulus array in, search of a varied
‘numbar of targets Hhich had certain specified character-
istics. It was prédicted that children would be able”to
. conduct an exhaustive :esrc}; of a suuu‘xl'us array and c_hus
perform eompeuntly. ' | :

The primary purpose ot‘ th).a study was to inveatigate
the ralsf,ionshlp between children's anuiry strntegles as
.usteners \in rergrential. gammunicat‘ion,. and their inquiry
atrutaéiea in the game of 20 Questions.. While these two
tlsks can bo consldered as 1ogica11y Similar, they have .
always been enudied 1ndependent1y. Furtheérmore, researchers

in each of these areas hdve drawn di(l‘erent conclu:lons

about chudren'a ability to ask queations. The blsic
hypotheais that this study was designed to test vn: that if
the information prccesslng and task demands of the _20
Questions and referential 'llutener_' p’roblemu were equated,
then both of these tasks could be reduced to a single

probl in 1nformution :eekj:ng. It u‘ns predlcted that if

children were trained in the strategy of uklng cnbegoricel

questions either ‘in the context of a 20 Questions task or a .

referential listener tnsk that 'perrormance would improve om

.- the trained task, and would also generalize to performance

on the, pther task. T
%

24




Conseqnently, veralonu “of thq 20 Questions and’ 2
© 5
»113tener taaka were dasigned in which the: atmulus .

chnranterutica and khe 1ntermut£on praceuinx demlnds o(‘ :

the two tuk: were equated. Younu children were pretested J

o ‘on both ta:ks, and bhew trlined -elther on the 20 Que:tions g ;
5 .

21 v g taak, th ener nsk, cr given hnr,h ‘types of r.ruuung.

conbrol grcup of children was givan practice on the Lask:.

» R The trnnlng or prlntlce was followed hy immediate and
] o ! ’ dol.ayed postteating on both tasks.

Training nnd crlnsfsr
oﬂ‘ecc’s were evaluut:cd in thxa mlnner.




¢

/

Hethod

The sthect.! consiahed of 32 bays and 32 31r15 '

’:ged 5-years-old (mean age ‘5 years 8 months), and 32 boys,

. and 32 girls agad T-years-old. (mnn age 7 years 5 months) .

They' were aeleuhed from kindergarten and grade tua classa: g "

of a locax prlmlry school. Permisaion to conduct thucudy_
was obtnlned from the ;chool board ooncerned, lnd from bhe

Din tram ten gddnioml 1 year.

parents of he chi‘ldren./

lwere elimln-bed rrnm the study tollouing
perfeéﬁ p«r!‘ormance on the pretests’. Data. rrom anubher ten'

r the 5- year ~-old chlldren who- did.not 'want, co parnclpabe

1n the :tudy uere also eliminated.

Eleven; ‘efght-itém stimulup arrays were used to
_both 20. Quua‘t’i’ons' and’ liaténer p’arforu’mncc.‘ Each

conustcd of “eight 1the drlwinu of af on objeet.
:5 nB three‘

'l'he drau!us Jn ench srray varfed :yatematl a

dlmg“naia?:. Each dimension was renresente /by two vllu 5,
* An, example Set would. be: a house whlch la/eiuzer red or

blue, with or uithoub a door, witrar ulthout windows.'

-*
Three of the srrnys wer-e used 1n/€he peroeptual scannin

taah Two or ‘the nrravs were used durinz preteat, f.uo tor o




1!'!94‘1-& posttesting, and two during aol'a‘y',ed posttesting.
‘The. final two arrays were used in‘training. -'Selection of

nning .tabk

the particular arrays to be used on the: s

N N 1 dur’in‘g tuin!.n and at each of the three phases of te:txng

) 3 I was Tandonized rcr eaah ;ubject. 5 % 4

(Listaneg-. 20 uuasuons, -nst.ex;er lnd 20 Questions o=

e trnining‘ ccntrol) x mse (preteat mpcdute posttest, -

i - delayed postun) tnctori:l design was used. The first

three heturs were between-. shBJectn, and the fourth was.

B vithin-.mbjeuf.a. > 2 - o
. R . SuEJccu vere quui-rlnaolly uuunﬁ to’ one a{
l ‘the. four r.r:lhﬁn. rconditions such that age and sex were v - . .

m;unter‘bal-nced acrogs triining conditions. Thus, cell

_5 R eonsisted of ellht ehudran of the alle sex-and’ age Ilhb 5
4 -experlenced the ll-a trllnxng procedure. - ' e rs} N =

E:ch suhjocr was aeen indivlduany on n\m

cccnsionn. On the ﬂrst dny ha/sho was pretested tralned,

and given an xmmedhte pustust. One. ueek hcer a delnygd

G : posttest was ;iva be{nre the préteaf. nnd the pont.gau,

1 3
subjects wzra |1von the pzrcaptuu lcnnning nsk. 'l'he-

purpose of thu nak un to.chetck uhothar the ehudren iould G T




el

i~
certain :peciﬁed targ!ts. Thus, the cmlﬂ was' shoun ane of
the arrays.amd xnstructed co point to the pictunes on the
‘Array\uhlch illustrated certain -features and combinations of
features: as speciﬂed in' a speaker's message. The children
were given _tjpur néssages. which varied in the number of -
stimulus c/haracter!’:tics specified on each of. the’four:

Accordingly, the child had to identify either one,

& _“two, four,of eight of the items on the array. 3 scanning

-error was recorded if the child included a :ar‘gei that! dtd |

nct £t the ‘message, of excluded an item unich dld fit the

.one 20 Queshians prchlem and five ld,séner akuls prublema.
The order ln thch the: two' tasks was given' on’ each of the

thrae tests was counterbalanced across sub]euta 1n a. cell,

such uhat each of the subJects experlenced a dif!‘erent

o combination or the elght pos:ible counterbalanced orderlngs.

An’ example of |one o!‘ the possible orderings 1 20 Questd.ona
t‘ollowed bypllstener on the pretest, listener follnwed by 20
Questions, on the inmediate posttest, ‘and 11stener’foilowed

by. 20 Duestlons on the ﬂelayed posttest. “

. I_gmnx. Instructionds to the subject: pertorming
the 20 Questions: task were. as follows: £ el
" "We are golng to -play 2 queation-askins game‘ 1 .

will thi'nk of one: of thue‘plcturu and it is your “job. r._o d

- »vmesnge. sy 3 ey )" e e
’ < Following the-s?anning task, " the aubje_cpw{give'n o
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o find out which ‘oné. ' The way to.find out is' by asking
- . questions which I can an;wer "yes" or "no" -any question at' -

all as long as. I can answer "yes" or "no". ‘So you try to
By - figure out which picture I am thinking about by asking
I * questions. You have eight.questions to get the.answer, but

try to ask }

few @s possible.”

In order to.avoid reinforcing guesses, the child -

wag told a chnice was correct anly if the ‘other seven

posa!hil_ities had been logically’ eliminated. Tnls cou‘}>\ .

oceur in a minimum of .four responses: :if the: cl;ild used the
. acraces{or asking catest;ric_al questions, an&'efricier{tl_y P g,

used the information ‘gained ‘t"rom the questions. An evxaniple‘

‘of four such ci'ugstkon"s would: be: Is it blue? Does it havea':

) door? Doés it have windows? Is it {he blue house with'a door?

and Ldows7 In order ' tc minimlze the 1nformahion prnces:ing
b ) b 4 1oad on the child, all categorlcal question: were" answergd -

Myes® by the experlmenter, provided, that they were - -

. e #3
o . consistént'with previoua choices. Thu practice was

.followed for the. listener task-as well. The‘child was o T

", allowed. a maximum of eight questlons. If the target had not

v . . been 1dent1fled by, -this nme, he/she was told the correct

Ao answer. The dependenc mea ure: were the type of quesbion
asked (aingle item ok cabegorical), and- hether or. not &

barget was idenhified correotly. s * I

v “ Innruc:xona to the subjeut performing the 7"

i
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listener tas-;( were as follows: J. .
"';Iou we. are going to play a listening game. Hev . ..
each have a set of pictures that are the same. Here's how
we will plé‘y. I will tell.you about’ one of my pictures. I,
will cal} it the "special one". Your' job ls to flnd the . _

special picture that I am talking tb&:t. Sometines I won't

_tell you enough about the specizl picture and you wonit kfow . .-

* knew, that questions were permissible. One prjsuuc- trial " -

which one I mean. If that happens and you can't tell which’

one I mean, you can ask me questions to_help you find-the

special picture." . -

The child was questioned to ulke sure that he/ahe\

o e

was given to insure that the child understood whabliwas

expefted of him/her. O the prlctlce trial’ the child was

given.a partly ln!‘ormunve nessase wh!ch _Bave inforn:tlon

about one -of ‘the. three "dimensions. Ce. 8. "It's a house with”
windows."). ;r he/she asked a c_ategcrical queauon it was T
answered directly. Iffne/she asked a singTestten question

or seleeted a t‘lrlet wlthout seeking' cla‘rificatio‘l the

exparin.nur upluned mhat aonly one icture was cnrrecr.,

%

and unce there were several which cnulp fit the: spenker's Y
.

de:uripnon (The:e were ulustrd’ted), he/she had to ask

questlons to get more xnfarmatian. Follouing ‘the practice

trxal the" 'aubject doing the listener task uas given four - * .

fesdback.— me\‘




dimen:lon: (e. "It!s a

t message uhlch )ave 1nformauon about twu of the ﬂimgnslons

KT

same stimulus zrray was used cnxall 5 trials. Each trial

began with ‘the :peaker giving th listener a ‘new me:sage.

,‘ghe messages given by ‘the speaker varied in lnl'urmatiénsl B

adequacy 23’ follous: Set 1 was accompanied by a fully

informatiy euage uhich gave 1nformat10n abaut all thr:e

Slue house with a dour, but no-

uindows.").. Set 2 was aceompanied by 'a partly. informative

(eig ~"It!s a blue housé wigh & doori"). Set 3 vas, ;|

accnmpanled by anobhen partly, int’ormtive mesaage which zave

1nformation about one dimen;lan (e 5. "It'! a’ blue Y\ouse.")

Set h«was accompanied, by .an-uninformative messsge w{'xic,h gave

no userul information (eg."‘!t': a hauae.").» The order in
Hhich these sets were: presented to the child uas randcmlzed
for each subject on. each test: °

The speaker answered ‘any categorical queshions ”
that the child.asked. In order to, avoid rexnforcing . §

gué!slng, t]’le{child was told that a dhaice was aorrect only

lf the other J.cg!.’cal“ peuibil’itles had been eliml.nated. © The

number of possibuibles depended, of course, m; the'd_esree

or adequacy of the message presented to the child. If the.

‘child asked a aingle-uen question, and- thusstook 2 guess

uzthout seeking elaritication, the speaker respo
wrons. Let's try another .one." '

** . The depgndent measures of 1nterest were the type




way to 1de.nt£t‘y the target.» They wers given che !‘nllouing

e
“Those were hard ‘games, ueren‘c they? You did

well. ‘but now I’ an soins to shou ~you a way that’ will. heIp

y‘uu tc do evern better'« Let's: go back to 'Lhe queatiun-asking ,'

game. This is uhat ynu shoulﬂ' ao. Hhenever yuu ask a

question, try to. think ‘of one that un1 tell. you _about’ more

than‘one ‘picture at a time, - Don't syst take & gueu._’-"i‘ry»

N to figure it out. For example, you cou\ld ask if the'pouu :
is blue. ' If Itsay "yesn, then. that ceu\s\o

the housés doesn't it? You know that_the houae 1: a blue
).

about. four of

Then yoﬂ' conld ask 'me if ib's got a donx\

That tells

you abb t two Of the houses that Ere leffu Ir I\:ay "yes"
.then you that, the hdusé’ is biue and has a door. |Next

yuu coul‘d ask me/if the house has;any windows. '.aay o

can ‘figure out the answer.. You kn w/rfat

'




b= 7.

. . Jie - " -
= it's a blue house with a door and Hx'ndova. Remember, you i
5 haye to figure/out ‘the one I'm thinking about by asking good

questions, b Go ahead and ask me a question. ™ If the chﬂd

i
= - & 5 % % B
e e asked a single-item question fi.e). guessed) the -experi- .

" menter expllinod ag-fn ‘how to ask n-tégoricu‘questxons o g

g vemphssizxng "‘Don't ’Just gueu, try w figure it out. " The

¢ suhject _was guxded through ﬁ.ghc trials in this. munner.

Pnrticlplnu in bhe nstzner training were tnught

v ,‘ & ' hhat the heut atrategyx to cop= with an’ unlnl‘ormltive nr a 3

¢ . b paruy info nlnvs meu-ge is to nk uutaloricul quutlhns ,

Y - S W clar;fy thé ambiguity: They were given the fonousn; g
d " jm.strucuons-.e "Those uere hard gale; weren't thay? You Md &

[ v z very, well, but now I am gotns to shw you ‘a way to do even '

’ :  better. Lét's go back to the listening gape. I will tell

) you about the: specux plcture just like T did before.

Sonet!les I won't tell 1ou znou;‘n about -the plcturc and ‘you:: v

i |

I i uon'L know which one I mean. So bc sure to. tak‘e ‘y'our ti-e
! and 1cok ‘carefully at -11 of the picwrea. If yo un't

. tell umcn one 18 thutapnchl one because T diﬂn't ell you

enough about 1:, y»ou kno 3 th:t lb's clne w

sk a quesclon

z ngura n out. For‘ exal ple. yml could uk if the house {s s




'_ then yuu kncu that .the house ls~ blue und has~ a door, Next) i

'biue hou;e With a donr and Hindcwa; Let's see how well you

.willihelp you to flnd the apecial pxature.

_are tuo (or rour. or seven) other piccures ‘that could alao T

blve. I 1 say "yes", then that. uus, you abouu four or the .
pic:uru, dqesn‘t 1£? You knou that the housé ‘is'a blue one.

Then you could a!k me if- &t has s door. That tells you—

about two of the plcture: that ‘are 1ert. v Ir I say- "yes", .

you cnuld ask ‘me if the huu:e has any windnﬂs.\ IfI ssy

' . nyes", then you can: rizure out the - anzuer. You, know Xt's a

ﬂememher, the trick 1: .r.o aak good questions that

i . The children were, glven corrective reedback oh ull
eight of .the training trials.‘ When theichild selected the_‘
correct target following an informative message he/she was

told: "Very good. You found the special ‘pleture." Following

L partly 1nformt.1ve or. an unln!‘urmtive m;ssage the .child ‘- ' i
should begin to ask questions to aeek more informatian. ';t‘

he/she asked a single-item questinn the speaker said "lhere 8 I

be right. I dxdn't tell you enough ahout the :-puul

Qcture, did I? I.gave you a tricky message. I thx-nk you | e
were zqus}ng. Don't far:get to n’sk q; que.atgiuns if you need :
help to find’‘the special’ pigture,n. if the child began to ask
uca;nricll .vquest,iqr‘:s. they: were In!i’“ﬂ'ﬁ’d $0 that the vlnq_t"

‘logical choice was correet.r. The apenker‘s. mesﬁnge varied in

. 1nrormnlonll adequacy. Since a message could give *» EE




information about three, two, one, or none of the stimulus
dimensions, each subject _expériencud two of einh type. - The 3

order- of message types was randomized for each uubjeet (in

blocks of four). s
Plrﬂciplntl in the combined 20 Qmat‘iohs/Liatener

o ¥
tr*inin( received both type: of training as ducribad at ovn.

Tbéy vere u.ven four trials of nshn-r trlining -nd t‘aur
raining. The orde‘?“'o'ﬁ training and

trials of 20 Quntinns

type of stimulus set ‘was! counterbllnnood.
no-tr-ining eonbrol paup uere >
[

. . . Subjects “in th;

stven'auht practice trials either on the 20 Queations tuk
or on th- listener zgs!n They Here alternately assigned to
oné or the ather practice group according to the order -of
théir pl;cenanl in that group. Age and sex of the subject
were balanced in each practice srn‘up_. No enrr’ecu_ve

feedback was given. -
S g
e




B . Results

" perceptual Seanning Task
At tho beginning of each phase or testing,
:ubjeots uere given a scanning t'sk. Thl renoh ﬁ)r .-
xncluding this task was to testeach ehua'a lixlity -to make
. ,an exhaustive ‘sedrch of a :Hmulua Aarray, while attempbin(
i te 1eclte certain items 1n the array vhioh had been

. The upnk-r': mesng‘a -

I’P' v ¥ descrihed in a apelker'! messa

o~ SR i varied in the humber fl‘ -stimulus ch-rnata'l cics that " ‘were’
] speciﬂed on’ eaeh of the four trials. Accordingly, the
cnua night have to 1nd1cata one, two, four, or eight
tar;eba on any. given trul. 4 scanning error _was recorded
if the child included a tlrget which did nst‘ﬂt the
speaker's description, or excludhd a tlrut which did flt
the speaker's ducr!ptxon. . .
£ 2(ae) x U(Treatment cpnamon) x 2(Sex) x L
3(P_h‘an ‘ol‘ Testing) x 4(Number of Tlrl‘*l) analysis of b

(il ¢ variance ‘wes performed on. the aun;n,n. error da

-ﬁg),yulu revealed a significant intéraction of Age x Sex x
... Number of Targets, F(3,672) = 3.69, p<.05,.which was higher
order to. the u;n‘iﬂeunt n-in effeots of nx." F(1 -112) e
4. 61, p<.05, and.number of t.aruu, F(3 336) 3.25, p( 05-‘

. ) o In:pacr.lon ‘of the dltl in Table 1 indicates that the nunb.r /

: of sunnlnl errors for all of r.h- chudran was eyy /

Ot R e 5



low. In general, female subjects ‘t both age levelsl had
lower error scores than did the male 'subjects.- The 5-year-
old males 'made most errors uheh_they had. to identify one or

two targets on the basis of the speaker's message. Anonq

S \ .
:the 7-year-old males, most errors were made when they had to

identify eight of the targets, following th

peaker's

‘ message. However, tha htghar error rhte xn thia age sroup

was largely the result of the-yuor purrcrmnnco of two baya
who did not appear to ‘understand the 1nstruchlonu. : !

Tho analysis. nlso revealed 8 significant mnin
effect of phase of. test_ing, F(2,228) = 5.03, p<.0t. 1)/

general, children reduced the number. of errors'g.hof ‘made
from the pretest to the posttests. chgybr;‘thia Lnig

effect was lower order to a 'sunl.’g'icn/lt Phase of Testing x

: Number .of- Targets 1nterlnt16n’,'/F(6 672) = 2.48, p<.05." The -

data in lelc 2 lmﬂclte f.hat in general, children reducad

thexr error cores from the pretest to the posttests. They

’nppeured fo hnve most. dirrlculty with the Llsk on the

yret-bc when th 'lpelkar'a nessnge required them to identify

8ll eight of this ‘ﬁlf‘lt! or. only ‘one of ‘the- nr(ets. It is
poss&ble that the in'tcuotxona ("Point to all the plcturea

that nhou...“) may h-ve confuaed tham on thaau trials,. and

set an expaatltxan chnc they ahould 1denti bA loua than

eight, or more than one. of th; t-rgetu. ) )

In aumnlry, :e-nning errors in all. treatment i

—

et




i %

: -hld been ‘located

: conditions, and at béthlage levels were infrequent. For the

T-yeéar-old subjects 82.8% of thé scanning trials were

without error, Qn'q, for the 5-year-old subjects 763 of ‘the

: solnning/tﬁilgs'_uer( without error. This i‘nainte:‘ that

hen/;hudren were, asked ‘to identify target stimuli with
specified charucberl:ti:cs they were exhaustive in their
senrnh ot the stimulu: array. Children checked each item. in
the atimulus array for a potential mateh rather than 204

termin-ung their Seérch after the rlrat uppronr!ate target”

t R
znmumaxuk> A i

s hm.u mus:.: The mean,number of targets ’
correctly ldentn‘led on eneh*of the mcdlf!ed 20 Questlon -

* tasks are presented in Tuhrle 3.. 'On each.of* the:e bnaks the 3

-.subject was ‘presented uibh an exght-item stimulus array nnd

uked to try and 1dentu‘y the 1t¢m the speaker had in’ mlnd,
by lskln; qudtlon:. A maxlmum of e!ght quutlona was |
anouqd. ‘A 2(Ase) x ‘l('lrutmant Conditlon) x E(Sex) X

3(Ph ,ge of Testing) analysis of vlrhnce was per!‘ormed on

these dgtar. The. analysis revealed

{%ﬂlclnt interacuon
of Age i\l‘lrentm:ent Candulon x bh-sé‘/gu ting, F(6, 224) =

et‘x‘eots ox‘ nqe. F(1 na) 35. 68, p< 001 t:eltmant

e

R

".




F(z.ggu)_ = 168.94, p<.’001, and the interactions of Age x
Treatment CondiSkon, F(3,112)- = 4.48, p<.0i; and ‘Treatment
Condition x Phase of Testing, F(6,224) = 5.98, p<.001. [

. Inspection of; the.data in Table 3 raveal: that the .
, ey main effect. of phase. of.testing: 1: 1nterpretlble. Subjscr.s
2idn au groups 1ncreued their tlrzeu-correct scores from\\r

the. precest to the rirst poatteah. In order to ellru‘y the

. Age x Treatment Conditidn x Phase of Testlng incersction,

" separnte unalyses of variance" uere carrled out: onf the

£ 5 TP tésk end posttest data.‘_ Age and creatment condition uern

ey : . ) ‘r tors. in both analyus. Phase of casting vas slso a

A variable in l‘.he podttest unalysls~ Only the main-effect of’
age; ‘F(1,112) = 22,51, p<. 001 was signxgiqén{ in" the
L | pref.ea’r. analysis. The 7= year‘-olds identified n‘nn.re' targets,
. correct -than.-did the 5-year- ulds. Analysis u?;h:'posbtdn - /
‘data revealed a significant: Age» Treatment Condnlon #
’ lnteractipn F(3,112) = 7.97, p<.20\, vhlch was higher order
' to the -significant main Teffect.:s‘ut age \F(l,‘l‘lZ) = 15.72, - -
" " p<.001, and treatment condition F(3,112) :'/16‘.15', p< .00, /
- There were no sxgmmdéxit/coniraae effects involving the: '

phase of testirg variable.” Posttest averages are présented
‘e /in Table-3; The significant tnteraction reflects the fact, ¥
" that the 5-yur-old ohlldren in the three experimental

R g o T “groups pgrl'ormed -1mon as well as the 7-year-old ehudran.

gar-old {shildren un the control group were . - S

Howeyer,




significantly poorer than the 7-; yex’ar-uld chudren, F(1,112 =
b. 189.11, p<.001). - It uems that the younger chil)ren require
trunlnz to 5uh=tanne11y mprove their . target:-correct
g acaras, whereas' praczice is sufriciént for the oldar ‘
, »children. o 8 3 R 6 e

. H ; ¢ . o ¢
i ~ ' Iype of ‘questions asked. The data or the .number

perturming the 20 Questions tesk; are prasented 1n Table 'l
. Y categorlcal question is one which elxmxn.caa more than one

i alternutive t‘rnm the array of posslhlé targets. A sinsle-

atity anrly. A z(Age) x._4(Treatment Condition) x. 2(Sex) x 3(Phase
F v, of Tesuna) x Z(Type of Ouesticn) analysis of variance was
performed on these data. This nnalyuls indicatgd a

" | 'slunlﬂcant 1nter|cunn of Age.x Trhatmant Condition x- Phase

‘of Te:bsng X Tybe of Queation, F(s 224) = 15.080, p<.001;
which was hl;her er_der to cr;e significant main effects of
= " age; F(i:"ﬂz) -, 28.92, p<, 001, treatment concigk;n, F(3,112)
3 36, p<\ 001, ph-ls, of testing, F(KZ Zf“) 164.03, 7p<.001,
= 57, 09, p<.001, and bhe

of Questgon, r(s 224) = 5.4, < om, Phase
of Testing x ‘l'ypo of ouuuon. F(2 220)'% 194.33, p<. 001,

f c-tegorlcal versus single-item queations asked while «

'item question 1= one-‘which’ eliminated one item only from the .




R o u.u\oi, Treatment Condition x Type of ‘Question, 'F(E«),HZ‘) %

’ 9.110. P<.001, Age x Treatment Conditibn Phask of Tésting, ; ‘
F(6,224) = 3.28, p<.01, Treatment conanxon' x .Phase of .
Testing, F(6,220) = 5.21, plooty, .and Age x Tréatment - |
Condition, F(3,112) = 2. 92, p<i05. :

" The “data- shovn in Table 4 reflect the raet that

Bt . subjects fn all groups tended to increase the number -of | )
i P ; B b Sk B i . e - 4
1 "r\categorigal fuéptions and decrease the numbér of single-item .-

_ Questions.they asked:from the pretest to.the -immeaiat‘e'arid

: delayed pou 28Ls.. This pattern ox‘ response r
+ ity

3 lects an
4ncreue in efficienoy in aolvins the 20 Questlons pr

le‘
ntegorxcal questions enable the child to aliminate more

= on—targeu than do.single-iten que:tians and,"thus, .narrow

- in. on 'the jcorrect targsé uith feuer questions.

g : ..In order “to elaruy the Age x Treatment Congitior -

'x Phake or Testing 'x Type - of .Question xnteraénen, separate’.

R \an-lyaes of. variance wére conducted én the pretest and

5 ~ puctest datb Age, treetment condicion. and type of

qnutlon ue}e ‘flctora in hoth analyxes. Phase of teacmg »

. ! vas also s yariablé in ‘the postbe:: nrblysls. The ansiyais S

or the’ pretqst data revealed Mgnu‘tcunt main effects of
gk .Y age, x-'(1 112) = 18.86, p¢

1, and. type of question, .

7

]‘ F(1,112) = 215, ™, p<. 001. Houever, these can only be Tor
] *., .l interpreted with reterenc

«
Ba
: to the sunu‘inant Agz x Type of, (

. o Question lnteracgion,_ F(‘l,-11z) = 21.06,° p(_-._nm. Inspection




Y The poattut lverlges are presented in, Table: 4.

g . -F

of the 'data indicates that on the pretest -eisure,’ T-year-

~old” children asked more categorical and teuer single-item

questions tu-n did the 5-year-olds.

Analysis of the posttest data indicated thn., as

was, the case v!th the target data, there -were no slgniﬂelnt'

contran errecta Xnvolving the phase of teatxnl variable.
They

analyns dld indiuta a ugnlricant~1nternction of " Age x
r(;,:la) 6.31,

Treament\Condu:ian x Type, of Oueauqn,
icant_ main,

< 001 yhich was higher. or er. to t;he sign
F(‘l 112) = 12.35, p( 001.Alnd trnatmnb

effects o!‘ [e,
12. 20, p<.001, and the signitieanl’.

F(1,112) = 20.98.%

condman, F(z 112) =
lntera:binns ‘of - Age x Type of-Question,
p<.001, Age x Trestment Condition F(3,112) = 5.15, p<.01,

and Treatment Condition x Type of Qu.!\‘-ion, F(3 ‘HZ)—a

'12.78, p<.001. s :
The sunu‘icant interaction reflects the fact that

olds uked’nore categorical and fewer

in gene;u the 7-yéa
“$ingle 1tem questions on the posttests - thap did the 5-year-
Houever,. Lhe 5'-yeur-oldxs who received direct

old subjects.
training on the 20 Questions pFobl'eg,. OF a combination of .
“both 20 Questons and Listener training, »lslga-d I‘!I many

categorical questions as did the T-year-old children on this

task, F(1,112) ‘= .718, p>.05. The 5-year~oldb who had been

given Listener hrlxning llone ulpravnd their 20 Ouexnons
=44 -




. categorical and fewer single—item questions, a

performance Irom the pretest level, but nmot W the 1eve;
achievdd 'by the children. who were given dirget training on
the 20 Questions task, F(1,1%2) = 13.45, p7 001, The 5-
year-old control children who reSeived pra#tine on the tasks .
inproved only marginally on. the posttests, anu\ vere
significantly poorer than ‘the ‘experdmental groﬁyp children,
r(’t,nz)-; 68.68, p<.001, _Among the 7-yea -oié\ aubgec:s.'
training and pracﬁxoe éonditions were| effebtive in
improving their posttest performance on the 20 Avatians '
task., Experimental and control subjects d d not differ
signiricantly, F(1,112) ..1._82, p)1.05- It should be "noted

however, that all of the children'experien ed some minimal "

Eraxmﬁg on the 1u‘tenér task during pretesting. At this

time che children were given one ex:-:mple of“a listener . »
prabl,sn. %2 Ehay adkad o sinklecibin quesn\m it was
9»xp1§1ned that while their target fitted the:\speaken's
description, so did several other targets. They were

reminded that they could ask questions to clarlfy ambiguity.
Thxs brief experiennz uhich pointed out the exietence of

message ambiguity may hnve 1nf1uenced the perl‘ rmance: of the-
T-year=- old control children. &
e summary, both the targets correct snd type of

are

questions measures '0£-20 Questions performance

consistent. On the pretest; 11‘5‘ear-o;d'§ ésk‘ed ):ore

d’identified




8 ppuibly correct. i 2(

) z(sex) x 3(Phase of Testing) X J(ngrpe of Message .- + ;

Sk
more targets correctly than did the 5-year-olds. Children

2t both age levels became more efficient in their. inquiry

_strategies across the phases of testing. Théy asked fewer

single-item and more categorical questions on the posttests.

C ly, their target rect scores in‘c’?e:se:i. The *

;3.-y_ear-olds required training in order, c'o improve from the *
pretest to the pnatte:ts. Treatment conditions whiuh swe %
- .them direct r.raiﬂng on* Lhe 20 Ques\:iona prublem Here moat

ef(eetiva. The 7~ ~year-olds :lyproved their eﬂ‘iciency trom -

> the pretest to the posttests fou‘wing any of _ the trainlqg i

cnnditlnn’s, or following a P_grl\cd of prnctice uith the
task:. : t L
Listener Task N =
.’ -Targets correct. The
correctly identified op each of the iistenur tasks are

an’ number 'or targets.:

presented 'in Table 5. The lis!ener nsk was a referenu_ll-
communication problm in vhich the child was required %

identify a target referent on:the basis' of a -speaker's

verbal description..’ Each tak gonsisted of four triffif in

which the .'spenke}\;'a message ar{ed in 1nformatlnnal

_agequacy 'eaving elbher “ofie, "M‘ -P'&,!r “or- eigM targe

x HTTrutnen‘t Condition) x

Amhlg\uty) lnllyéis of variance was; pdrforud pn these duta.




unambiguuus, “and gave/all the information neeessarx to

" The dam/xn Table's 57u that when’ “the speaker's message was

identify the target, children in all. groups perrormed the
1istener task accurately. Thus, these data uere not

lncl‘uded in the analysis. The Analy!is revealed significant

main effects of age, F(T, 1\2) = 36.11, p<.001, treatment

condition, F(3,113) = 7.54; p<1001,'and phase of testing,.

F(2 2216) = 214, 6'4, <. OOY. These main ex‘reet: were louer [

Phase -of Testing, F(2, Z2hyix 3023, <05 .

nrder !‘.o t\'w slgnificant 1nteracbion= of Treatment Conditinn

«‘Phase of Testing, F(6; zzu) = 5.57, p<.001, and Age x'Sex x

e

Inspection of the data in Table 6 reveals “that tﬁe

main effect of phase of te:tlng 1: lnterpretsble. All 0!‘

the children 1ncr=a=ed cheir targets-curredt :corea fram bhe

pretest to ‘the immediate and delayeu post‘test «' *The main
effect or age can axso bg, xn;erpreteu *In ggn?-al, T-year-

old children identified nore caﬂge;a coFrectly than did the

5= year -old: chudren. There is-one. e ption to this pattern

which occurs' in-the. 20 Questfons, trgihing group. On the

immediate posttest; the S-year-olds had. ¥l4ghtly higher

narget:-cbrreac scores’ than did the 7-year- olds 1n that e
: L}

condition. ° . B

In order to ola;ll'y the 'n-eatment x Phase, and the

Age x Sex x7Phase 1nteractlon=, separate analyses of .

veriance were pert‘ormed on the pretest and the pnsttest

g




.

data\, Age, sex, and treatment condition wére factors in
both analyses. “Phase’ of testing was alao a variable in the
lposttest gnalyais_. The analysis-of the pret_ssr. data :
reyesled a significgnt ma’xn effect of age, F(1,112) = 7.72,
p<.01. This reflec{:s the fact that the T-year-olds, . {
ide.ntked more rargets correctly tHan'did the 5-year- -olds.on "
the. pretest measure. , % | . /
The analysis of tl"le'b‘oatteht data revedled . .

siénitiuan.t main étrect:‘or 'ag;; F(1 112) = 29.0‘6‘, p<,od1,
‘and treatment cnnditlon, F(3 132) - 11 27, p< 001. o2 ‘
. Inspection of the data dn Table & 1ndicates that the 7- -
year-old subJect: identified more* targets correctly on the
posttests than did the 5-year-old=, and that experlmental '
subjects at both ages 1dentified more, targets correctly than
dxd uontrol subjects. Lo B

< The posttest analysls also revealed a signincanr
Age X Sex x, Phue of. ‘!‘estlng interaction, F(1 112) = 6.08, 2
p( 05. which was higher ‘order ‘to the s;gnu‘lcanc main :tfec!.
,of phase of eesnng, F(1,112) = 31 7’& p< .001. The data in

s Table T indicatea that the phusa varhble is interpr:table.

A1l orﬁ_t»he‘suhjects 1mproved thﬁrvtars’ets_-correct ‘seore.”
!'rom the fmmediate to.the delayed posttest. In:pectlon o!
' the data 1n Table 7 also revoals that the significant:

inuractgon primqrily rerlecta_ the' performande ‘of the 7- =




|
i
i
|

significantly higher than any of the other, subjects at that

time of testing, F(1,224) = 27.71, p<.001.

+ -Categorical guestions. The data on the number of

categorical questions asked during the listener tasks are

presented in Table:8. As was defined’ above, a categorical
‘questian‘is ané which éliml,nated more than one llr;em at a
liqefrrum,the_;rray of possibly correct targets. When
perforiing ‘the 1isteher task, 4. child nbst ask categorical
questions following a speaker's“ambiguous nedsage dhsorder
to identify thevtarget refer:ent ‘c‘orrectly. A single-item
quest:lon _‘re‘preser‘:ts a guess, and the‘c’hlld is =core}1 as
‘{noorrect ‘on that trial. The number of categorical
que:txons required‘to 1dentit‘y the target’ depends ‘on the
degree of ambigulty of the apenker'a message. Thus; the

cnud nust ask one, two, .or three -qugstlons, depending on.

. (:hether the speaker's mes‘s’age leaves .two, four, dr’ eight

'posslble ‘alternatives correct. When the speaker's messake

15 unambiguous. a l:h!.ld can Sdentify the tarseb ref:rent
with a single Item:quostX})n.‘ ' The data in Table 5 indicates
that in this condition”the children's tdehtification of

G P N
correct targets was very accurate. Also, when a child has

. marrowed down.the number of posaible alternatives in a’

! speaker': message by asklng eabegoricnl questions, 'he/she

can then identify the target wnh a- sing}e -item question.

g 7 T
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Since both the maximum and minimum number of Single-item

questiona that a child can ask on either correct or

Jitem questions a:kgd daza not provide any. useful !

1nform=tio “and was | noE ini ﬂuded in the analysis.

|

I

‘ incorrect trials is one, the data on the number of single-

H

l

! 1 2(age) x 4(Treatment Condition) x Z(Sex) ¥ :

i t .+ | ‘3(Phase of Te:ting) % ‘3(Degree of Hessaae Ambiguity)

: ' analysis of variance was performed on thg datain Table 8.
This analysis revealed a signiﬂcant Age x ‘l‘reatment =
Condxtion x Phau, or Testing x Desree of Heu;ge Ambiguxty
internction, FQ12, ll'lB) = 2. 1.15,, p<y 65 which vas higher order. i

" to che signlficanh maln effects of age, F(1, !12) ‘00‘.81,

h p(,\)ﬂ"!‘

rentmznt conditivn, F(3,112) = 9! 00, p<.007, phase 1
o[' testing, F(2, 22") 273 15, p( 001, and degree of ‘message

e w2 ambiguity, F(2,224) = .,22.) 321 19, p<.001, and’ the

sig‘nﬂ‘inantdnheract&hna of Age X Degree of Hesnge
’ Ambsguity, F(Z ZZ‘J) 11.83, p<.001, Treatment Condition x

* Treatment Condibxon x Phase’ of Testing, F(6, 224) £ 6.20,
_p?(.OOI, A;e X 'ljreatment Condition x Phase a!‘.TeaMng,
F(6;224) = 3.15 pe.01, and Degree of Message Ambiguity x.

Phase of Testing, F(M 'J“B) 6T ‘20, p< 0014: This anal‘ya’is

i
|
:
Degree of Message Ambigul:y, F(é 224) =5.36, p<.001,. i
i
]

\ « also ;,u\ealed a significunt internction ot ‘Age x Sex x Phase
" of Testing x Dégree, of He:aage tabiguity, #(u uid) = 2.7,
pc.05.




Inspection of th? data in Table 8 indlcutes that

only the dain effect of phase of:testing can be interpreted. .

Subjects ln all groups increased the nu.ber or categorical

questions they asked from the pretest to the posttests. In

order to clarify the Agé x. Treatment Condition x Degree of *

Message Anbuuity x Phase of Tesung 1ntencuon and the Au

x Sex x Degree or Ambiguity x- Phnu nf Tutin; 1nterletien.

separate nnuys“ of variance were performed on the pretg%b‘

and posttest data.’, Age, sex,'tr‘a-zmaﬁi@u{uun. and .

degree of nesuu lmblgulty vere rlctor: in both ll’\il!!!!.v

Phnse of testinu was auo a variable in the pesn—a:t

analyals.

Tue resuus of the” pretest analysis revealed’

;ignlfie-nt main eﬂ‘eccs‘ of age, F(1,112) = 15.41, p<\1

and degree, of message ambiguity,” F(2,224) ="5.86, p<.001.

These results reflect the fact that the 7ay§-r-oldi asked

more categorical qucstxcn;' on the pretest than :did ‘the 5- s

year-olds, and r.nn, in ;eneral, more cnte;orleu Questions

vere asked at the h.l.lher “levels of ambiguity.

The posttest unllvu\ls revealed silnlf!clnt inter-

Amuguny, F(& 224) =

_actions of Age x De;ree or Message Ambiguity, F(2,228) =
11031, pe 001,),|6d Treatment Condifion % D

.5.82, p<. om.

3 &

Theu were. hi;hur order

te the sunﬂ‘iclnt main effe;‘\:a of lle, F(1, 112) 25.)%,

p<.001, ,trntn-nt eondiuun, F(3,112) ‘=

12.91, p<.001, and

ug9




“the degree of aml

degree of message ambiguity, F(Z 224)" = 410.31, p<.001.

Inspectiun of the posttest average da

in Table 8 reveals

‘that the main effects of treatment condition and degree of

_message ambiguity can be interpreted. Experimental group

suﬁjaeu at both asd levels.asked more nltegorlcllﬁueaﬁon:
than dld’ control group subjects. .Also, all of the iubjects

lncrepsed" the number of encegoricil questions they asked as

iguity in the speaker's message increased.

" The significant intennt.iong of Age x Ambiguity T

..and Trut-ent Condition x Ambiguity primarily reflect the

-posnuts than dlg-any of the other 5roups, at all levels of

perfarnnce of the 5-year-old children in the cunhrol _group. g !

These chudren asked fewer cutelorlcll quenlons on the e

. message ambiguity, R, 112) = 148.57, p<.001, Both 5-and < =

7- year-old children in the other treatment conditions’

- increased the number of- ‘categorical quesnens they nskad on

\

the posttests. However, the 5-year-olds who were given

Listener training, or the combination of both Listener and

20 Queations training, and the 7-year-olds-in the control

onaiuon showed less s-proveunt in plrl‘crnance than did

the 5-year-olds in the 20 Questiona youy and thz T-yelr-

olds ‘{n the three experimental groups, "F(1,112) = 9.68,
p<.001). . o K. ] .
i ‘v
I'he pusttest

nllyns also rovenled -a signu‘iclnt

internuen of l;- X Sex. x Fnau of Testing x Degree of




Message Ambiguity, F(2,224) = 4.39, p<.05, which was higher

order to the significant main effect of phase of testing,
F(1,112) = 13.03, p<.001. The data are presented in Table
%9, fﬁis interaction reflecés khe fact' that among the 5-
year-old children, - felﬂe: asked more clte!orxcu queanons
than did the males on the second' posttest, at tht level of
.message :mbisuity.uhxch’lert four possible altern:tives -}

cof‘re’ut.‘ Among the 7- year-old chndren, females a:kzd more

* uategoriaal queanons than did the males on the first . /

posttest at the level of message ambiguity which left rnﬁr

possible alternatves correct. The reason for these

differences is.not clear.

In summdry, the targets-correct data and the

categorical questions data were consistent. On the pretest

measures the 7-year-olds uk:ed nore_cnte;orlcl’l questions
than did- the S-ryur-oldsp am; thus 1denf(rxed more targets
correctly.: On the immediate and "llyed po:ttens all
chudren uproved their performance, nsking ‘more ca\:e(nricll
quzations and ldentlfylnu more nruta correctly. However,
this improvemlnt was nlrglnnl among the S-yeur-old control
children. The 5-year-olds who had been given 20 nuestlona
trainipg performed almnah\aq well n the 1-y‘ear-oua in that
condigion. ha message ambiguity increased, children: asked

more categorical questions, as the task required.” On both

o dependent measures, 'uperimenul group subjects per_fn}ned

i

St e



there were :mniﬂcant effzcts of trnlnxns at bath age
levels on the natener task.




pisBussion

"' .The results of the perceptual scanning ‘task ) < .
. supported the first hypothesis of this study. Tt had been
predicted that ch'udren at both age levels would be capable
__vpf conduuting an exhlu:tlve search-of a stimulus urr:y whua ' i
‘attemvtlng to,locate targets which fitted a apeaker's verb-l ) (‘
£ descrlption. 1In fact, ‘both 5- and 7-ynr-old chudren made Pl : !

very. few-errors either of 1nc1uuon or axnlunon on this:

task. Thia findinl has mpucntiona for the literaturc on’ H
ehildran'a referential communication: skuls._ It had been _:
suggested by some reaearchers that ln x.portnnt reuon why )
young listeners perform poorly on stlndnrd raf-renttal tasks o
is ‘that they rau to dex.aet ambuuinu in n :peaker s ;
message. Thia was ‘presumed. to occur beuu:e they' didn't

‘. conduct. an . exhaustive search of the s\t}nulua Jrra}:' checking

“each potgntial target with the characteristics of the .. 8

message.’ Instead they rter'-nin-r.eﬁ cheir search after the

first appropriste target vas located. “since the cnuar'en in.

the é esent study ganerally did conduct .an exhausuve surch % -
on th “scanning _tuk, they are.clearly capable in this 9 L
regard ° A

/ Althoulh 1t has veen’ ahovn that children can search
exhaustively, At is still a puuibllity thét they sometimes




v i
fail to ddso in the referential communication situation.’
This possibility was addressed by Whitehurst and Sanpen- /
phe 2l

schein (1978). ‘They found that when 5-year-old s

|

}

! . .- were giyen explicit perceptual inmstructions to tell about g
E 5 E how a referent ‘"looked different" from the nanreferents,

,théy were able to do so more ef’ric&ently than sibjects who ; .

' had-not been given such ‘expliclb 1n=cruc:}nn=. They - .
concluded that chudren know how to make comparlsons but o . i
not ealize that - cnmparlsan 1: relevant tn eﬂ‘ective e iy : ‘
Yo 77 referential communicatieh. It is not lpreasonable to -assume
f,hat the same generllization may apply to children's

e 11‘tener gerrcrmnce. Althaug,h they cah ‘Hake an exhalfstlve 4.

search of a stimulus array uhen searching for targets with i3
N
:pecu‘led ch:racteristics, as in the scanning task réported N

R in this study, theyimay fail to see ‘that:the, Listener role = .

> in rererential communicatson also requires exhausti
{

P, 5 % scannmg. Thus, owing that children can search exhaus- .

tﬂely does.na‘t ihsure that they uiu do so.
¥ Ib is B]SD pOBSible thnt children simply adopt a 2

H ) dif!‘erent criterion for selecting a_target in'the perceptuul

: ' scanning.and iistener tasks. Op'the Iistener task children,

are i‘nstruct}ed to look »for on(inrget. _-Young qh ldren niay "

ifterpret this:to mean "any one“target™. Thus,.they may . - ' -

| teriinate search following fdentification of the first

o ' apprnpriite target without' searching for others. In the‘




perceptual scanning task the child knows he/she is usually

looking for more than ome target, and thus keeps searching.
Although £nco-p1et.e scanning was infrequent on this

task, it did contribute to errors gade in some finstances: ‘A

few of the children résponded impuls{Vely following the

e and did not scan carefully. 'l'hus, they rtrlunnted
i < their search premturely. It is also puuihle tha\: children
made-errors/ necaua'e they misinterpreted the task r\equlra-

mergts. séme of cne chﬂdhen 1ndic|ted puzzlement when the g

‘speaker's messa requ&red tha -to identify all eig‘lt of the

e * 'targets, or only one of the targets.. The 1n=tructions

('Pclnt to lll the pictures that show. . .") may have

created an expectation that they.should identify less than

, eight or more than one.of -the tnr;e:}. This was especdially

evident on the-pretést trials. In tiese instances the
i children took longer to respond, and.gave more monverbal

4 signs of confusion; seeming more thoughtful than impulsive..

5 Iuenty Questions and Limm Taska
: * The second hypothesis that this study was desi;ned
-CO test was also .conrlrmed. It had been predicted that-
CHG: » . sinée the 20 Qiiestions and listener tasks had many _e_:ogn{uve
requirements in common, training .children to perform either
On'e»: of -'the ‘tasks would g:ner‘ll%n to their péri‘ornlnce on '

. the-other task. Children at both age levels who were




‘categorical questions. The success of these training

-«

trained on a nodifieﬂ. version of the Z(; Questions task were
able to generalize the tralning to their perroma}me an the
listener task. Similarly, children who uere;traxned on a
referential listener taskAuerz able to generalize the

training to the 20 Questions task. It is important to note

' that both Listener training and 20 Questions training

involved direct instruction in the technique of asking

" procedures.in producing a high level of performance and

cross-task geheralization' supports the basic assumption that

both the 20 Questions and Listener tasks can be viewed as

/information-seeking problems which are highly similar in
‘their cognitive'and task requirements. Correlational

s / -
analyses between the trai.ning task scores and the

generalinuon task scores ror subjects uithin age by group

cells might provide additional support for thls assumption.

However, such analyses wére not carried out on the present

_ data because the children's 20 Guestion scores’on the
posttest: were too mear ceiling. )

Iwenty questions. The childrén's pretest performance.
on the modified 20 Questions task was consistent with that

reported by previous investigators. When 5-year-old child-

ren were given this task they asked very few categorical
questions. Instead, they adopt’!@.a strategy of guessing, or
asking single-item questions. Consequently, they correctly

e e mm— e



identified very few of the targets within the permitted
number of questions. The T-year-old children asked
significantly more categorical questions on the pretest and,

thus, correctly identified more targets than did the younger

children. However, they -did not use this ahratezy reliably.
‘

These data are consistent with the early repart by Mosher
and Hornsby (1966). They found that children between 6- and
8-years-old begin to acquire the strategy of asking
categorical que:hiun;. These children tended to switch from

categorical to singl@-item7questions on/a given problem, a

strategy labeled "pséudo=constraint séekin " by Mosher \and
K i / g B\
E 3 / 5

Hornsby. vie v o \

Posttest performance indicated that T- year—olda\

given Listener training, 20 Questlons training, or a \

combination of both types of training all 'perj,’,ormed “‘ﬂ&?
ceiling level on bhe 1mmediate poabtest, and maintaiped
their Ievel of perfcrmance ‘on a t‘ollou -up test a week later.

These children readily adopted thg,,strategy of using

categorical instead of single-item questions to narrow in er\

the correct target. The T-year-blds in the control groupw ‘\

also performed at' near-ceiling level, their pecformauce

being only slightly poorer than that.of the trs\lned

children. It would seem that the ability to a:k ca'.’egorical
. - . 1 -

questions was in the repetoire of these .childreh, and mere \

exposure’ to the task, ‘;eu!phar through training or practice

7 . ¥ s v




. group Who recived only practice with the tasks,“ghoued only TS

the components and to use them efficiently to ‘solve 20

“ary for these children. Mere exposure to the task was

58

was sufficient to elicit the strategy.
The S-year-old children also improved: their/éo
Quéstions posttest performance following training. Children

who had been given 20 QueStions training or the combination

of 20 Auestions and Li:tener training asked almmt as many

categarical questions and eprrectly idantu‘xed as many . I
hargets as did the older chudren._ They were ulso_able to
generalize the Listener. training to their 20.Questions i
perfcrmance,:'hp!:h'g only mnr{ginally less‘ efficient in this '
condition. Howgver, S-year-old childran {n the control

marginal impruvement on the posttests. i . -
The facility with ‘which the younger children were

able to ncquire the categorical. question strategy siggests = 5k

that they already possessed the relevant sub-skills

(scanning, asking questions, classification) prior to

training. Exposure to training helped them to éoo:dln:te
Questions problems. However, direct 1na".ru,ct$on was neces-

insufficiefit to elicit the ‘strategy.

This.posttest performance of the children in both
age groups is generally consistent with the existing 20 e

Questions literature. The subjects in this study readily

increased the number of categorical questions and decreased




direct instructional feedback from the experimemter to do
s0. 'The older children were also able to adopt this
strategy followihg practice with the task. This finding is

also consistent with the age norms reported by Mosher and

g nsby (19667 which indicated that at about eight years of \
aier children pegin to ask categorical questions spont&n-
cously. The results of this study- frtiier indicate that
adopbing a strategy arEsking categorical qug:biona

incre‘ases problem- solvlng efficiency. The children ident-. . [’

“‘Led more targets correetlx folluuing adoption of. the

appropriate siranegy, and did s6 with the minimum numper of

questions. .The effectiveness of asking. chtegorical quest:

ions' on" problem solving ei‘ficiency has not been clearly -

' demon:trated ‘in the previous lite“racw—e.

E LJLA.LHH: hﬂ.k.; The results of this study also

1ndicaf.ed that young ohiluren can perform competently as

liaheners in a referenl:_ial communication task’ situation:

When the speaker's message was fully informative, children

at I‘mth age le\lelsvwere‘ able to correctly identi\!:y the &4

" referent. Their perfBrmance was near ceiling level without

any training.  This: is (conaiacent with the résulza of g;nei

research and i! yet Bn?the!‘ 1ndicehion that young chlldren

can keep' .n aker's message in wcrklns fiemory while

scunning a stimulus array in-search.of, a match, termxnatlng

the number of single-item questions they asked following e




g AN . .
their séarch only when it hhs been‘lqcated. However, when
‘the message is fully informative there is no ambiguity to be

<5 g % identified, -s0 terminating search with the ldentification of
i the first match results in'a correct choice.

vln conl:rast, when the chudren were given an
ambiguous message on ‘the, pretest, their performance was
poor. The pretest scores showed that very few categorical

. questions were asked and, conf:equently, ‘very few target L.

rer‘er‘ents were. correctly identified. Instead, children

asked single-item questions, which reflected the use ‘of a
. - guessing atrategy. The! pretest performince of the 5-year-
olds was sizniricantly poorer than that of the 7-year-olds,

o . “although.the ‘Latter askdd categorical questions infre-

quent].y. These chf.ldren 5u=ssed at the identity o[ the
- correct referent An’ apite’ of having been forewarned that

'some of the messages. would ‘be unélear and that they could.

ask questions of the speaker if r.hey were uncertain.
g & . Tnis 1nndequate listener perfomance is typical of
..that observed. by other researcher! Hlth children.of this

agé. Two types of explahations have traditionally been.

offgred.” The first 1s that children fail to complete the
nesessary cumpéri:on activity needed to detect, the aml uulty..'_
. in the‘mesnge. As discussed above,'this could occur either i

: ' . - because the children were unable to complete the

comparisons, or because of 'a "metacommunicatiye" deficit -




i whereby they fail to realize that in the.referential

: ’  connunication task the spesker’s message has to £it the

f target uniquely. Thus, they adopt a different ‘standard for

i selecting the correct target. - The second explanation is
‘that children can make exhaustive comparisons and do detect
the ambiguities, but do not reali;e that the next thin_s that
they have to do is ask f:or more information. This could
also be considered a'problem in metacommunication. Since
common observat;on indlcahes_ that young children can and do
ask questions, it ‘“! be that they doinot. see thézr?ecessityv
of doing so in this particular sltuaticn. There is
cunaiderab]?e evidence to support tni; latter explanatinn
Cosgrove and Patterson 1977, 1973) found that giving

- children a plan for effective listening Hhich emphasized the

importance of asklng queanons to Yesolve ambiguity produced
a significant 1mprovement in \uatener performance’ of 6-, 8-, b
and 10-year-old children, but hot in 4-year-olds. This pl.l o
was more__szecuve than one which emphasized making )
T ' ' comparisons. .They concluded that'the children were*already i
mak'?.ng comparl:nn:‘ but needed to be aware of the. follou-up
strategy of asklng_ qﬁes_ﬂons, or .of indicating in some
manner,” the need for more 'inrormn‘io'n. ’Simllar conclusions
were reached by other researchers (Meissner,” 1978; Pratt & g
" 5 ) Bate;, .1982; Hhitehl;‘r.;st‘ & Sonnenschein, 1983).

i g% The results of the .present stufly also support the




s ~ . :,
. performance following training procedures which. provided

_ condition, mere exposure to the task through practice

- X :
. conélusion that getting children to ask questions is the

critical skill neéded to improve their listener performance

‘on the referential task. In addition, the fesults of -this

study indicated that children not only .nus'r.'be made aware. of
the need to ask questions, but specéifically, that they

should ask categorical questions.” They need.to know not

v'onlyr up!n to ask questions, but also what type of questions

to g‘sk.' The pasétest perrdrmnnue of childrenvin both age

. ,
groups showed a significant improvement in listener

" ‘them with direot instruction in the technique of asking

categorical questiohs. ALl children asked féubr single-item
questions’, and ldent’lr\led more Vrg’rerents, corh?;;tly following
this training. The trained children maintained, and further

improved their berformance on a delayed posttest a week

- later. They also-asked more categorical, questions as the -

degree of message ambiguity increased. Children in control

3 condjr,.innalliho received only practice remained significantly

poorer in their performance than did the experimental
children. The poorer performance of the 7-yearZold control
children on the listéner task contrasts with their

performance of the 20 Questions task. In the latter .

resulted in a significant improvement in their performance Q"
on the posttests. It should: be noted however, that although . . .

S




the Iistener performance -of these older children was
inferior to that of their trained peers, they did show more
improvement on Vthe posttegts t‘han did the 5-year-old control
children.. This was especially evident on the delayed

posttest.

. - It is important té ‘recall .that as was the case with
the 20 Questions task, the same training yrucedure‘un:, ‘,
presented to the .children, in one of two d,{rferen!;,eontext,‘s.'

Chlﬁ;ren were either trained td ask ‘categorical questions in
the ‘context of a 20 Questions task or in the context of a

listener task. For 'anor.l;er group these two contexts were-

. “y combined. Thé posttest results’ showed' that children:at both

age levels were able to benefit from direct tr-lning on the

‘.listener task, but were

150 able to improve their 1istener
?érfurnlnce. rollovin‘zﬂ Questions training. )

j.A].t,r.um(h tuchug_chuar(en to ask categorical
questions_in e;ther ef these conr.exti was ‘effective in .

improving listéner performance, the younger children seemed

to find it easier to genefﬂix_e(the technique of “asking HE

" cuc;znrical questfons following 20 Questions training.  The
S-year-old children in this condition performed better 'thu;
_their peers, and as well as the T-year-old experimental
children on ‘the Viitahar tank, :Thi'n_iémeuhat unéipect;d

\ finding may be attributable to the different mfc}rmu?m

processing demands of the two tasks. . Performance. of both,




the 20 Questions and-Listener tasks required the children to

scan, clteioriza and ask questions. Hovever,‘ perfernanret. of

the Listener ‘task also requx}ed that.the children check for

ambiguity between the speaker's message.and the charact-

eristics of the targets ih the. array. Thus, the stratégy of
asking categorical quut&ns may have bun more salient in
the tontext of the 20 nueations tr-ining procedure. The 5-
year-olds,who were given listener training or th.e co_m‘bvlned‘
&:ra’iinlng also in‘provnd -signiricnntly on the posttests, ‘as
did’ t.ne 7-year-old control children, but their purrwrnance
was not as atrlcient as that of. \the l‘ormer lroup:. The 5-

: year- old control’children who r_eeened practice on. the °
tasks shweé only ‘marginal 1;?rwenant_oﬁ the postte:t_s»

. ¥ The si’gni}l'&ant training effects obtained with the

_5-year-old childrep in this study contrasts with the results

deuonstntln( eonpe!ent ustener performance in children of
x this ue (Courove & htterson, 1977,1978; " lron:-!.th &
Whitehurst, 197!!, 1913!1)./ Furthermore, t.he”nunulua arr-ys
e & uud ‘to evaluate 'parforunce in un‘- present atgd’y.vere more
; complex than those used hy other :esearchers who did report
"some trllning =freatl.‘ Chudren in thll study uere
' presented Hlth el.gm. item lrrlys vhlch conslsteﬂ ol‘ stimuld
‘that vlried on three Mnen:iann, with two values on each

dimension (medium complexity). mut frequenny, researchers

reported by other 1nv=st1ntm‘-a who were less successful in.
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have presented children with-four item arrays consisting of

stimuli that varied on two dimensions, with two values of

®ach dimention (low.complexity). Some .have used. even

-simpler-two item arrays. Although it Qaa ‘not a training
s udy_, Patterson et al (1981) studied the effects of
stinulus. complexity an comprehension monitoring in a
listenér ba:k and repcrted that 5-and 7»year-old children
did hot 1nd1car.e the.need for more information following an

ambiguous message when presented with high and mediun '

‘. compl) uty arrays, although the 7 year-olds did do_so. wlth

- Thé focus was

Tow ¢ mplexity arrays. Whitehurst and, Sonnen:chein (1981

“1983) \found: that ,5-year-old children could. be trlined as ’/',
listenqrs if they cuuld point. to a "bad m:asage buhtun"
following a speaker's ambiguoua message. Howevcr,_th_g
chi}dren were not required to f‘ormulat‘e any qu‘e:tihn td
elicit th ‘missing 'information, The training procedure
involved ‘giving the child currective reeubnck following an
error, which poinﬁed out. that the, speaker had not told hou &
the tavgets looked du‘ferent, and that the child: must. have
beon_guesai&g.: Pratt and Bates (1982). found that 4-year-old

‘children, trained with a verbal sel(-regullbion procedure' to

indicate that they “'néeded to ask a question®, did so

following a message containing an'ambiguous pronoun. The

type of questions asked was not, discussed in this study.

n children's ability to monitor their own
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L G
comprehension, operationally defined as a recognition of the

: _ need for more information.-
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i’ Conelusion | . )

f The successful cross-task gener.anzation demon~

i strated by childr‘en at both age levels indicates that, as

l predicted, the 20 Questions and referential listener tasks

! have' similar requirements.. These réauxts support“the

. concluslon that both tasks cah be vseued as problems in

hi 1nfornation-seek1ng, the solution to which requlre: the

child YW ask categorical questions.
e .- However, while they are highly simnar, the tvc
’ tnaku are .not isnmorphic. Children at both age ‘levels tound’,
the listener task to be someuhac more di!ricult\ than the 20
Quesciona task. The perl‘ormance of all uf the experimental
* group ‘children, and that of the T= year-bld con:rol children,

3w " reached near cplnng level.on the 20 Ouestlons tgsk by the

fir:t pu:ttesf,. In contrast, performance on the li:tener

task

'_praved on both the first ‘and second po:tte:\',s, ‘but .

|
i
i
|
d1d riot approach ceiling level in any of the groups. There 1
! .:‘ aré @ numher of reasons which might'explain the discrepency # ]
! in ehudren's perfornunce on these ‘two tasks. . For exampler. ‘;’
tl 4 obaervanon of the chudren performing the listener task " ! é
o : 'sugge:ted t.hat they found it to be puzzding. In natural - * \ g
conversation, adul'ts do not deliberately give amb:iguoua K N

messages tochildren. As Grice (1975) has argued,
Ly reg‘lpr:oc.nl conversations usually requii"e -listeners to employ

a*cooperative principle, by which they assume that speakers




seek to be informative, relevant, truthful, and clear.
Furthermore, when conversational information is ambiguous,
to gueds at what the speaker means is usually an appropriate

strategy. Their guess will generally be followed by

feedback which informs them that they have fade a correct or-

an incorrect response.. In the latter case, the adultswill
generally supply the missing information automatically, the
child does rnot have to request.it speci!‘lcally. An

o.
incorrect guess ¢ertainly doe: not Lerminate the interactlon
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as it does in the referentxal task sitpation.

Ackerman (1978, 1981) has argued that young children
nave learned ‘to respand tn :mhiguity in natural _“‘
conversational exchanges with a "perfnrmative" bias by which
they feel-unqer obligation to produce.a referent if it is

poss‘ible'.tn do so.- "l'l;l,ua, as long as the referent fits (or

almost fits) the message, the child will -select it. Ackerman

tias shown however, that even 6-year-old children are

- sensitive to. the fact that it is not always appropriate to

select an.ambiguous referent, that’ in some contexts only a

L{nique_ referent will 'du. Thus, children ].oc;k to contextual
variables, such as the speaker's intent, his/her degree of
certainty or authority, and the net cost to the istener of
~selecting an approximately correct target versus cnnbinuing
to search for a unique target, before reapnnding to a
message In natural :gttings, understanding is r:ot simp’ly‘ a

'




<

function of decoding a message, as it is in referential
comunication; but also of interpreting contextual variables.

"l'he child in.the referential listener situation has to

realize the speaker's intent is that t}ne target must fit the'

message uniquely, and that ambiguity has to be resolved by
careful decoding of the®message and by requesting additional
information. ‘ " ® +

- The mecuveneu of the trainxng rocedure. used in
the present study may be attributable to the\ explicit-

" instructional feedback that was provided to the.children.

They were told that the appropriate response to\an ambiguous

-message was to ask categorical quéstions, and not\ to simply

take a guess. In this way, the children may have been
relieved-of the need to interpret an important contextual
variable (i.e., the :peaker's‘intent), and were thus able to
focus thelr attention on decoding the message. The decoding
process was perh-pa r:cilitated by the presence of the
perceptual agrly which enhanced detection of the dimensions
along which Stimuli could be ompared ‘and contrasted, and

along um:q‘»nmbuuxty could occur. Consequently, asking

. categorical questions was ‘not difficult under bhese!

conditions. IF comparison, there is never this problem with
interpheting ambiguity in-the 20 questions task: 'No
mes;ag‘es are given’ by the speaker. The child knows ‘that

hie/she Fas to elicit allthe information necessary to solve




the problem. ‘(r;us, although solving the listener problem:
__may not seen to. make . greater task demands than solving the
20 qu.estions problem, it may take children a }Xt:le longer
to adapt ‘their usual listener behavior to cope with the
ambiguity in the referential task. .

It is also possible that, although young children
can conduct an exhaustive search and comparison process as
they did on the perceptual scanning task, they may not
always do so on the listener task. It may be difficult for
young childreén to remember on each trial that "the special
one" is unique, and that finding one target that fits the
speaker's description does not mean that they should
terminate thglr search. For example, as the children vSn .
this study began to acquire the strategy of asking
/categorical questions during training, some of them used ig
{HGGHATEEHELY. THeY WoGld /Sowetines WEK GHE oF EwWo
categorical ques‘tiona, and, althoug‘h the amb’ig,u‘ity of the
speaker's message required that they ask one or two more,
they uould revert to single—nam questions and fail to
identify the targﬁ: correctly: It is possible, then that

the .necessity of checking ‘the message against each target,

and rechecking the. message with the target as each rew piece -

of inrormatxén is Dhtained, is an additional requirement
that makes the® listener task genuinely more difficult than,
and’ differenb from, the 20 Quespiona task.
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Although the children in this study urld/the
listener task to be somewhat more difficult t n the 20
Questions task, traming them to ask categorical quesnons )
improved their performance’on both tasks. Clearly,
effective information- seeking is an important skill with

potential application to the solution of a variety of

. problems. It is also possible that the.trainjing progedures

employed in this study might general_ize’ to children's
performance as speakers in a referential communication task.

Transfer from speaker £o listener performance, and vise

versa, has been very difficult tor demonstrate ‘(Whitehurst &

Sonnenschein, 1983). “This 15 question ‘for futire

research. . .
It might also be useful to try to inprove th'e'

listener perfurmancz of preschool ch&ldren by 1“!:["\.\4:61118

s categorical questions. While

attempts to train re[erential lisbener skllls in children of

this age group have been uniformly un:ucce:aful Denny et al

“(1979) found that 4-year-olds meroved their 20 Questions

performance following direct instructions in how to ask

categorical questions. Furthermore, Pra“t‘t:and Bates (1982)

showed that ‘l-year;olds could be trainéd] to indicate non-

f
comprehéhsion following an ambiguous me?sage. This also is
a question for further research and is /bresently under

investigation. 2 |




Table 1

Mean Number of Errors on the Perceptual Scanning Task as a

_42

Function of Age, Sex, and Number of Targets Required

i Age - . ;
Targets N 5
required 5 yrs. ST yrs. g
Male ‘Female’ Male Female
12 291 - s 125 031
28 240 .063 .125- w125
8 L021 _ .000 77 .010
o ~ 2
. .063 ..063 417 .15

7, 5
Note, Nymber of-errors possible. /s

2 aght
b seven




2L z 5] g . .
. -
v & 5 73
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! :Table 2 .
3 ~ 'Mean Number of Errors on (the Perceptual Scanning Task as a
g. Function of thé Phasq of Testing and the Number-of Targets
S Requiifed [ -
: Tty Phase of testing - ' !
by T Targets; - - v ik
LTS reqyire‘d Pretest., Posttest 1 .. Posttest 2. '
: \ b T oss v, .
o 28 a2 17 Wl
. LT 2055 .070 .031
8°, ' +250 Le21 .016 "
_ ' “ . s - o .
Hm Number of. errors poasibla 3 iy =
5 eight ’ . L. ol
" e b seven R -5 . TR .
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i Table 3 : P
b Mean Number- of Targets Cérrectly Identified’ On the fuen\:y 5
» / Questions Task .
i L mmt -
} Freatmeat e X Age oy ey ;
. condition . - =, % :
{ ----=<-" Phase of ” K & years ' T years
' 4 - testing > i »
o T '+ Pretest p 500 - :
Twenty  Posttest: 1.,  ® -1.000. © 1000 o
questions = ‘Posttest 2. Y=  .938 1.000 - s
C Posttest méan 969 1.000
’ % <
T B Pretest | 437
. Listener = Posttest 1. r.op0
R Posttest 2. *.% | 1.000 .
e Posttest mean . oo f
Twenty. . Pretest . .Jise: : .563. ;
questions. Pusetesc ¥z 1.000 . 1.000° “
. ;o ahd Posttest 2. ©1.000 1:000. !
# _listener | Posttest mean ’ "1,00,0‘ C 10000 S
Lo . : ; {
gt o Pretest 188 . 437 T
.. Control *. {Posttest1.. 250 813 . -
] ) Posttest 2. . 250 - © 938 : %
| : ». Posttest mean .  '.250 - .875 e
1 .- ‘Mote.'One is a perfect scorein each cell., ° :
. gy 3 A g
i = -
3 / K
. ; v




Table 4

Mean Number of Categorical (C)“and Single-Item (SI) Questions
Asked on the Twenty Questions Task

: — fr‘eatﬁ;nt . Age o
- condition e
el 7 o 5 years 7 years
‘Phase of - s § %
e ! testing €8 s1® e . st
"
i Pretest o375 7.063.  1.312 4.750
Twenty = .Posttest 1. T2.625 1431 2,750 - 1.375
K que;nn\nfs. Posttest 2. 2.688 2.000 2.875 1.250
s & | Posttest mean. 2.656 1.719 2.813° "1.313
! ( Pretest .00 8.000  1.125° 5.250
Listener Posttest 1. 2.000  2.875 | 2.875 1.375
| Posttest 2. 2.250°  2.u38. 2.938 1.062
Posttest mean 2.128  2.656 ~ 2.907 + 1.219
" Twenty Pretest 375 . 7.000 1688 4.375
o . questions Posttest 1. 2.625  1.375  3.125 . 1.062
. and Posttest 2. 2.813 7 1.250  2.938 1.125
- listener Posttest mean 2719 1313 gosz 1.0
; . " Pretest 562 6.688  1.125 . 5.250
s "'+ conmtrol  .Posttest 1. 7150 6.250 ' 2.500  2.250
| ! ; Posttest 2. .750 \-5.813  2.750 1.750 .
3 & 3 Posttest mean .750 .\ 6.032" 20625  2.000
Note. Optimal scbre in each cell,  ~ '\ -~
S 2 Three ' \ “

One

5




leave 1, 2, 4, or 8 targets:possibl
\ f

| owag e "
i Table 5 -
H Mean Number of Targets Identified Correctly on the Listener Task
| asva Function of Message Ambigulty .
| x
% Treat— . Age
P ment ; -
o *. group - ‘5 years i 7 years '
! Pretest Posttests Pretest Posttests
/ 1.2 mean it 1 2 mean
. . Ambig- . F - L
uity i . 5 P, P .
1 1.000 . 1,000 1.000 1.000 _ .937 1.‘oov' 1.000" 1.000
20q 2 .i25' .625 .875 .750.  .313  .437. 875  .656
: 4 .000 .500 .813 .656 125 563 .750 .656
: 8 .063 . .563 .688 .625 313 .625 ©.875 .750
1 .875  1.0001.000.1.000  1.000 1.000 1.000 1.000
List- 2  .000  .500 .563 .531. ° .125 813 1.000 .906
. eper 4. .000 563 .688 .625  .250 .625 .938 .781
& .000: .500 .688 .504 L187  .750 © .813 781
' 20Q 1.. .938  1.000 .938 .969  1.000 ..938 1.000 !.969
and 2 .000° .688° .625 .656 250, .813  .875 .8u4
| lige- 4 .000 500 .563 .531 ~ 250 938 1.000 .969
ener'-8  .062°7  .375 .625 .500 062 813 .938 .875
. £ iy e : :
. § 15.1.000°° 1,000 .938 .969 .938 938 1.000 .969
: Com. 2 .062 © .187 .250 .219  -.438° ..5p0 | .813 .656
trol 4 - .000. 125 '-.250 .182 ' .125  .375. .688 1531 .
8 .000 187 .125 .156 . .062 .500 750 .625
Voomy Note. One 1s a perfect| score. Ambiguity levelds 1, 2, 4, and 8

correct, respectively. ..,
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§ . Table 6 . .
Mean Number of Targets Correctly Identified on the Listener Task |

i
i as a Function of Age, Treatment, and Phase of Testing bt
! ; ) g ol . e
t . Treatment - : hge PR - *
i - 3 condition 0
() g : 5 years (‘ ) 7 yeard ..+ ,
: ;. Phase of i LY \ : ) )
P ' testing i . o ; y
1 ¢ - : - d-l7y i
. | ‘ Pretest” || .062 . 250 1 ° Coh
| Twenty Posttest 1. -..563 : oo.5h2
' questions . Posttest-2. 792 v
i 1 Posttest mean- .677
1
\ Pretest ..600° Sa *
g . “Posttest 1., .521 %
“'Posttest 2. 646 ¢
. Posttest méan ..583 -
L . \ .
T Twenty . Pretest C 021 . 187
i “questibns  Posttest 1. 521 ¢ .855 7
‘ . and 4 . Postfest 2. .604 ‘ 938 . - B
- listener, Posttest mean .~ .563 . .897
g . \ Pretest 021 .208
Control | Posttest 1. 166 458
‘.. ol posttest 2. .208 . * J150,
! ] | Posttest mean . 187 . ¥ 604 .
1 | g - i, . ’ ©
o ; i 3 I
/ « L} GRS |
. : i
3 . .
L .
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Table 7 o~
Mean Number of Targen Correctly Identified on the Liscener ‘h:k

as a Function of Agel Sex, and:Phase of Tesnng

“Phase of ‘ hge
testing - --22
5 years' ' . . 0. T years .
Male Fémale .. - ‘Male . Female ' ;
Posttest T Cans’ a3 0 w2 | 750
Posttest 2 .0 .521 - “Leou 860 - .865
|
e
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Table 8

Mean Number’ or\Categorical Oueations Asked aon the Listener Task
as a Function of Ambiguity, Age, Treatm:nt, ‘and Phase

Treat- Yoy Age . £ e ;o
toow E ment va ¢ i § 7 ’ ¥
i > : a s
s X g 5 years ¢ ° T years 4 o
TR ot Pretest Posttests: Pretests . Posttests” .
i e 1. 27 .mean .’ 1 2 [ mean
Ambig- <
uity. : | .
2 "i125° 625 .938 .781 ., .438 - .500 .875 .688

20 Q 4 .188 1.375 1.625 1.500 .563 1.“38 .688 1.563
8 ,.188 2.3752.625 2.500. .1.188 "2.438 2.687 2.563

o

!
{

2 ..000 ..500 .688 .54  -.250° .875 1.000 .937

» List- 4 .000": 1.375 1."‘35'1."06 ©1.563 1.563 1.938 1.750
° ener 8 .063 © 2.125:2.250 2.188 .750 2.750 2.812 2.751
20 @/ 2 - ;000  .688 -.563 .625 .375  .813 .875 .8u4
© List- 4 .000 1.375 1.438 1.406 . .813 1.875.2.000 1.937 i
ener 8 ..188 - 1.875 2.500 2.188 750  2.687 2.937 2.812
N : ; .
‘' Comt- 2. .063  .250 w250\ 438 .563 7,813 688
ro‘l A .125 +375 . 438 688 1.125 1.500°1.313
©.8 .188 688 .688 .500° -2.125 2.500 2.313
{ X T
', © 7 Note.iMessage ambiguity levels 2, 4, or 8.leave two, four, or !
j g ‘eight alternatives c'urrent, respectively. Thus, one, -two, or’
; three questions, respeutively, are needed to obhain the necessary

Inturmation.
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Table j -
. Mean ‘Number of Categorical Quesnons Asked on Lhe Listener Task
as a Fannon cr Age, Su, Phase of Teninl. and De;ree of *
beguity
._Phasel of o B & . Age’ . %
., testiing . . : 3 g %
N . 5 years 7 years
. % Male ‘Female Male Female
i Ambiguity .
el o2 563 7. L469 625 . .T750
Postbest 1. 4 1,025 575 128 £ 21,250 1.750
T 1,688 1.844 2,500 * 2.500
< 12 .508 .625 875 - -.906
.Posttest 2. 4 1.094 | 1.406 ° 1.813. .° 1.750-
A k W 8 2.000 - -° " 2.031 ’ 2.688 2.781
" MNote. For ambiguity levels 2, &, and 8, ‘the nymber of questions
needed 3» get the information necessary - -for target 1dentﬂ1catlen
= wo, -or three, rupectlvely.

0l is one,

o
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