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ABSTRACT

The purpcse of this study was twofold:' first,’ to
. N AN
replicate studies by several other authors which indicated:

that ycung primary schoolers (grades kindergarten .and one)

vere handicqPred by a "prcduction deficiency" (i.e., lack of
the production of verbal lakels at the approMiate time to
A'

- be rehearsed) which negatively 'tffected thelr recalling
abllitx. -and  second, . to &etermine uhether it was’this

production -deficiency alcne which resulted in the poor

performance, or whether cther factors, such as mehory

differences, accounted for some of the variance.

, -

N
.

v One hundred apd eighteen school children of grades

kinderdhnten, one, three and four wére ahown séquences of -.

-

three, four and five colqrs, After a fifteen second delay, ’

Q

they .vere asked to arrange coloreﬂ response blocks in the. .

N

same oxder that the colors had been Fresented ;o,then. i, The

L

. subjécts ‘were classified as Prodncqrs or Non-producers
depﬁnding on nhathe: or nct thay produced nnd rehearsed the

' Appropriate 4voxhal luhcla. aithe: dnring' the atinulus
. &) !

ﬁreaentution pqrioa ox anxinq tba Qelay paxiqd. aalf t&q,
hrodncegq qnd hclt thq uon~srodqccra uere then 1uatrncte6 to

r 0 avqrtlr znhsc:ac th cclo: ﬂ#gnancea. whg qt ag hn}t of
Qach gtonp uqa g:vin qﬁ'iasq:ﬁeange tgak to"bl pq:tnnaeqiﬁ"

LPIEN

'“; dn:tug ﬁs;ny‘“ ba:igd'ﬁuhach g:&icxgydiy p:urcataa»

:‘?x‘ .‘*‘7'“

<. A

% s Lo .. . v .




\ )

rehearsal of the itenms. . ' . : '.kbi

As predicted, it was found that the Pr?duéers

significantly better than ‘the Non-producers, but uhen the‘é_‘
‘Non-producars were instructed to verbalize the labels at the

appropriate time, their recall performance increased to that“

& h
of the Producers. These results served as replications 3&”
the previoué findings. However,: uhen rsgearsal wtéj/

prevented by the interference task, the Produce;é\‘ £
. - p . a ! ‘ LI . ' )
perﬁormance did not decrease to the le‘siL\of thg Nop- -‘

'~ producers,. which was expected 1if only ;" production
defic{ency differeﬁtiatea the " two groups. gathef, Eie o

/ -

Producers' performance dropped, but hremﬁingd sigﬁﬁficantly
\
higher than that of the Ndb—produiirs, indﬂcating that

L memoTy - differences and possibly other factors, di rﬁrentiated
~the groups as well. A snggestibn vas of £ red- that | !
! ] ) ™ ' ~

‘ prdductron and ' memory detiéits may sinpiy;be‘obser¥able f |
oy i
,ﬁm | !

naniteatat1ons of an Aunderlyiag encoding deficiencx, and |

,.- b

fnxthex ' reaénxch '”ids suggastad to investigute this

Ve ' .

possibility. . " '.f, | ao
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INTRODUCTION s ¥
» w ‘ .~ )
In recent years there had been a great deal of research "

\

focusing on the development ‘ofs 1ntellectua1 functioning\ in
\

y

chlldren. One aspect o? this research has cenfered on ﬁhe
development of the chlld's memory processes and capacitles“
Flavell, - Beach and Chinsky.®(1966), as well as other"

researchers ‘(Kendler, 1963; Spiker, 1956) ,. have observed

»
)

that older grade school children (e.g9., grades 3 and 4) who m(,

are, asked to remember a <eguence of items for 1ater recall,

spontaneously produce the labels for  those rtems an'd .
: . | P : :

rehearse them continuously dnring the delay period;\érounger

‘ : ' ¢ "

children (e.g., grades 1 and kihdergarten). however, tend *:
not to produce the labels. " " / §

AN

The present study was ‘designed to investigateu'turther

this so-called "production deticieqcy" An Qrder to, determine

"whether it is indeed the sole factor uhich differentiates

Se ' s DRSNS FER

{ . .
the recall perfornance of ‘the older “grom Qhe Younger

.children, 'éi whether , therw . are ‘.other factors which '?x R

“contrihutg o the diSOrepanqx L ueli,u o "j"".. R

L]

‘

,,-ia.‘.:,.«" ' Ca, \

! \ . .
! ' ‘ ? E K : . u.i"i’
'

One of the earliest poatulatigﬁs ot the ‘exiStence. of

stages ,dn thq deve;pplent of hhé \ahility to use verbgl ngs,

Lahele dn "“"‘“’“ "“ﬁ f"ﬂ“lﬂ“%hx Raenie (wm{ e

stltgd tmt;; .K.‘I .‘1,‘9' “i 7» h ‘ ‘. . ‘.:_ v. \ : ~ ':'l"v - ;_> ‘v'vv‘l" ,*. l‘r ,j.'l‘,,( B ' .3“

'( S

‘?f'“aQathese ‘are at least’ two’ damaloggentai
§t$g%§\ﬂ0 teg ‘as..the ;gglﬂtion of ' :'¥erhal




\, Y a ‘ ]
resgonses  to overt ‘cholce behav;or is
concerned. In the first the child is able
to make differential verbal responses to
approrriate aspects of ‘the situation but the

.+ verbalization does not control or. 1nfluence
his overt choice pehavior. Later, such
verbalizations gain . control and dominate
choice behav1or " (p. u88)

Horé recently, Kendler, Kendler and Wells (1960) suggested:

"Another possibglity is that ' there is a

stage /In human velophdent in which verbal

requnses, though available, do not readily
. mediate between .external stimuli and ovéﬁs
' responses " (p-87)

. . : i} . "‘ [
. / . ) ’
The . linterpretation of these 0erbal labels as being
/
\s
"nedlat}ng reqponses" between the—st1nulus presentation and

the~oyert reponse vas derlved from the 5= R literature of the

ﬂullian tradltlgn\" A tormal definition of the concept of
ot

"ngﬁlator" vas undertaken by Kendler (1963). She staﬁﬁﬂ
that' P

"The -ediator is a’ Qqqunsg, or seriea of |
respanses,” .which {ntefoede . between the - e
external stignlus and the oveért n68ponse to
: . 'PEQE¥ide 3lation. that influences - the . . -
:‘-';evﬂhtual . cpurse, 'of pehavior, - These | .
: l‘eﬁ QQSQS may be overt, but the’ ape qsunlly
aﬂs ned to bg covert," (p.BQ) :

i

X , ,
Rendlarlgﬂg kenqlen (1967) also obsgqved that -sdiators geed
nat be syn‘#}poua &ith ﬁiﬂggl» Labe;s, ,bqt gost gf gge
|‘)" ' o
lxteqatngeﬁhgk¢his topic hag dnalt sith.ve:halizatian. )‘1‘ ;

I L
R _h_ ,n. I RN ’. _\; 8 ‘ . ,.:t, .
L I

% iﬂﬁ%ﬁﬁh Qn th9- nﬂg of !sdg.ftg:cs gesu;ted ;n\
wi ' ‘?Q,*;fvhw« ST g o
1 L the | de
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. this question and suggested the term "mediational deficiéncy

[y

hypothesis" to describe the stage«at vhlch the chllé \knows

“the Vverbal labels for the stlmulus objects, but‘these names

x&”‘ '

do not .serve as mediators for his behavior. Kendler (1963)

suggested " that the qéielopment of mediational ability

consikted O6f three stages:l(1; Initially the child has ' no
mediating response; '(Zka Verbal responses can Qqecurn but

elther appear late in a learnlng task or do not “necessarily
/

and readily medlate"' (ég verbal responses occur and nedlate v

- :
effectively. ) - :
'[/ ¢ ¢ . ' ' . ) .
Studies ty the Kendlers‘and theiT associates (Kendler & ,
Kendler, 1959 Kendler, Kendler and Wells, 1960) apé%nfed to
. corroborite this ‘view of memoxy. derelopnent They cbserved
that Chlldrem oﬁ ages 3 and 4 years tended to responq in a '

non- ned@ntlng, dlrect S-R unit faﬁhlon: whereas thldren of
ages 5 to 7 uere nearly evenly spl;t between those who were

_verballx nedigt1ng gqq gnogg ghq_ugre nntl, mhey copcluded
L thdt* increaaed naturity mesults in a h:.gher prowmion of

chi]ﬁren "wnosg pepﬁd:uance is daternined bx sole\rnediatmgg
systen 515 x:esponses. | (p 36)' o ' S0 év"’-' Y ORE l-m

~’~ | L Loy ”'@';_
"a,n-ﬂ Al}*gg thislgatg pointgq ﬁo a‘develgpnental inqne@ga in‘

. oot 0 “» ‘, ! ) ',

“r

‘contmxgpa' . pgocgﬁsgs




'”verbal ;equﬁL ivgresuppdées that some form of knouledgeléf"'

oy .
;d&p‘@.axtﬂnged sa tﬁqt the‘*-levant verbalizations gi;, be\
n;icited' (Sgikegg 196%; Re.. te

~ 4

-

ypothesiq" \ias used 'hy most of‘ the,'investigators ‘in -

%

. [) )
1scuss;;hp of this issue, but two g1St1nct concepts were

o oo

@1ng repreSented byfﬁﬁe same term. On the ‘one hand,\ the
.flndlngs 6f Kuennq (1946),‘ Kendlex et al. (1960), Lurla'
‘(1961) and Kendler (fﬂGB) were interpreted as.. showing thab

in the 1ntermediate stage,. verbal résponses may be:) ,‘1c1ted,

but they fall to mediate the overt response.- On the’ other
hand, it w@s cbserved (Reese, 1962; Kéhdler & Kendler, 1962)

that it 1is the elicitation of the verbal .response .which 1s°
u’ , . ‘ ‘ '1 ‘ \
. lacking-in the “"mediationally deficient" children, and hence
. : Y ’
s ".' / . , ' \
little can be.ccncluded as to whetiter or not.they possess a ' .,

mediational défiéiend{. As ﬂaccoby (i964) staﬁed-

[}
1

nphe question is, then,! ﬁhet er they ‘slmply ‘
fail ‘to use the verbal labels which are | .
presumably avarlahle to' them, or whether:

they -d0 use ‘them, but for]some reasop the * PN
words do'nft-serve to mediate the response." L .;4'
(P~ 213) el . . :

. ; .

B £ shoqld be gotgd that %he laik of elicitation of theq o

“necessary buﬁ tha; ﬁhis knouledge is MQQ ‘q%

W

the 1abel is

suffiqient condltion fo: ita 'elicitgtion hs a nediutor.‘ ;
, Fay

ﬂgGé#hy funthen Sﬂggested thgﬁ “@ﬁ -experlnentg; ~situatioq;

»

"r)' b
PR
L WA




»
1t knowledge ot the verbal label is not sutficient for
itg elxuitntion;'then hn'~0gn the experimental situation be
“arranged so  that thg la‘bels ~are produced? Reese (1962)
concluded that it the elicitntion of the verbal response 1is
a voluntayy process (i.e., the child Q;Qgggg_s_”it), :;l;'ch as
rehearsal, then the intermediate stage og\ its AQdevelopment
may simply be that the child has not yet learnéh to utilize
it. Instluction in the |use of the “process, ~there‘fore,
should produce benegzcial results, If, however, it is an
involuntary process, then Reese cohcluded that instruction
! 4 :
shoux? have, no effect. The voluntary alternative received
support erA”z';léﬁg by Heft and Stevenson (1959), in which
they found that instructions to verbalize resulted in more
rapid learning, Pyles(})§32), Kﬂrtz %nd Hovland X1953),

Spiker-(19q3) and Kendler (1?63) reported similar findings.
. ‘ N ’ 7 N
Flavell. Bepgbth and Chinsky (1966) separated Maccoby's
statement of the two agpacts of mediation into two distinct

de?alogao‘tal hypothdses. Thay ' restricted  the naa%

"mpdidtional deficiency\hypothesis" to the assertion that

the younger child aooa spantapeously ptoduco’the potantial
erbal nediatora at thc ag\topriuto tinme, just as the older
chila doo-, but for sgme reason-these verbdalizations do aot
por;o to mediate the respcnse. The second hypotgasia-atho
:"produqtion deficiency hypotthtnﬂéﬁudnorts;xhqt tiq»;cunquv
chi;é’ﬁkaois “the ~r:ohunt\,n:bél 10591; (and in fact does

* »

L] *



- Yoo

produce them in certain Situations), but in this particular
task  he does not produge them. Thus his performance and
overt behavior would be apparently non@gdi;tional in naturg.
The. implicatiqn‘is that tpe child's ﬂefzéiency lies not' in
an  inability to utilize wofds ﬁe produces aslmediators, but

the

-

rather in  the lack of’ verbalization ot Hen at
. :
appropriate time,. It yould not be surpising, then, that

\ . - ' T -,
instructions to verbalize would cause an incgenﬁel in

- a

performance,.such qs'in ihg-eaflijf nentionedsstudiest

o
.
-

Flnveil and his asscoiataa devised an 1ngenious series
of experinents to test their dual-~hypothesis theory. Using
grade school children as 38, Flavell, Beach and Chinsky

(1966) pointed one-by-one to sequences of from two to five

~easily- recaognizable pictures. The children were then asked

1
to tecall the sequences hy pointing to the pictures 4in the

same order that they had been presented; recall was either
immediate or followed an unfilled delay of 15 sec. Having
unobtrusively recorded any instances of verbalization of the
appropriate iqbela, they xeported a significant 1nc:ease‘in
the producticn of verbalizations, .both during the
Presentation and delay periods, from kindergarten thfﬁugh
grade two and ap to grade tive. It‘nns furthgr established
(K;oaoy. Cnﬁnizzo and Flavell, 1567; Daehler, uoxouitz,
iynnn and Flavell, 1969) thnt the producers (i.e., those vhd

npontannonsly vctbalixad ‘the appropriate lnbola) ve able

-
* L]



-t 7
to recall signiticantly more items thQn.thé'ndn—producing
Ss. Moreover, :hen Keeney, et Ql;. instructed the non-
producers to rehearse the labels cumulatively at the
appropriate time, their recall pertormance increased to the
level of the spcntaneous ;;oducers. Tﬂis indicated that the
Ss who were production-deficient were not also me&ﬁationully

y .
det&cient. Flavell and his associates concluded that it was
s}mply ‘a production .deflciency which accounted for the

discrepancy in perférlnnce Letween, the two groups.

It is at leasg pcssible that other factors may
differentiate these groups as well, but are confounded in
the above =studies. The possibility exists that the
distinction between ?roduction-deficient and nondeficient
subjects may incorporate cther factors. For ex;nple, the
fact &h\t‘ t he propoyticn of producers to non-producers
1nﬁ£995es with age, may well bhe a result of agt~telated
improvements in memory span. In Flnx;ll's sghﬂgpé, théf\\\k
placement of an § into either category depends on.uhether ;r
not he verbalized the presented stimuli in the same sequence
that they were shawn to him. If memory span imcreases with
age;‘wphen fhe ?yoqnger subjects would bevless liﬁdly'to be
able even 'to retain ul& "the items (p&rﬁiéhlaxiy! a8 the
: nunb;r of 4dtems increases) in or&er to :ehyqrgn thesn. ;d
fact, a atﬁay by Flavell, Priedrichs aqa‘ao}t (1Q70) shoved

- that 'thn noio:x span of children of app:oxt!a;nlj the sane



-

8

— ——

ages as those used in the Flavell et al. (1966) study

improved

from 3.6 objects for kindergarteners to 5.5 for

fourth graders. This discrepancy in memorial capacity could

be relevant to tﬁe pxplanation of the differences in

erformance between the twc groups. If the younger children

vere unable tc retain the sequence, then rehearsal, and thus

fhe encoding process, would sufter,

Given

.

that (1) older children are superior in the

production of the relevant verbal mediators (Flavell, Beach

and Chinsk}, 1966) and that (2) the older children also have

|.

a superior'lemory span (Flavell, Friedrichs and Hoyt, 1970) ,

what role

could these two factors play in this sort of task?

Oone possipility is thav the older children may not have been

utilizing

retention, but rather were relying in pact on their superior .

the full potential of the mediators to assist in

memorial capabilities. That is, since tEg/ﬂglder‘ 38 could

readily

rehearsal

Hence the
¥hen the

verbally,

thus c¢npens¢t1hg'tox their. poorer menoxy capabilitidas, rhg L

.nqt apparent pqxto:nuuco of the two ggoupa could thus appear ;

qqnal.

-ut11111n9

retain more items, those iteamas. reguired‘/}ﬁss
in order for them to be gffectively recalled.

full potential of the mediators vas not required.

non~producers vere” 1nstrncted to repeat the 1pbela o

they were intensively tehearslng the. 1t!l8 and

™
their mediatiny cnpacity to its tnlleut e;taut,

*

%

On the othar band,. 4f the p:oduacxs vere not

P‘.



. | ‘ . ' 9
then cn instructions identical to those given to the non-
produceré,,one would éxpect the performance of the producers
to increase as well. This na$ not obéerved in the Keene; et
al. (1967) study. However, it may well be that the ‘task
waé too easy for the oldérx children. The sequences of items
used in the Keeney gt al. study were éf lengths‘B: 4 and 5,
all of which afe vithin the memory spans of the older
children (Flavell et al. ;, 1970). Thus it may >have been
that the task was nog chéllenqing enough’ for the older
children to have éo utiiize their superior memorial
capacities to any extent. They could retain the items by

t

simple rehearsal (i.e., verbal prq&uction and repetition of
the labels). ' Thus, nhen the ndq:producers were instructed
to produce the labels,,the perfornqnce of the tuo groups vas
identical because essentially the sanme nechanzsls were being
utilized by both. ] 3

~ The present study was designed to investigate furtherp
-the production deficiency hypothesis, and specificqlly to
detqrnine vhether or net ditterence in !.&fornance on this

type of task can be en&i;elf a&counteq fopr in texms of a

production deticiency, or pJhether differences in smegorial

T‘qunbilitias acconnt for’ the ;variaacé.l Initialiy,

Vo, ./ ‘
v S e omsoprene i \ N
3 It should he gptgd that throughoyt: the p;:gsent atndy. the"
logical distinctiop between mediational deficiencies and

production’ daficiencies pmponﬁ by !'1;!411 ;& ;; (1966)
iu ntili:qa, "o -

[
»
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nfeplication of the Keeney ¢t al. (1967) study was
. ' i

.

undertaken, using kindergarten, first, third and fourth
‘graders as 3s. The instruction to vérbalee the stimulus
labels was manipulated in order to deﬁermine wﬁether or not
the noh-préducing .28 suffered only ffgm a production
deficiency. If so, then training in the overt verba%ﬁ}ation

of the mediators should resuylt in an increase in the recall

‘e

performance of the non-grdducing §§' to the level of the

'ptoducers; as was the case in the Keéney et al. study.
4 I

An additiqnal manipulation was undertaken in order to

detbrmine‘ if all the‘variancé between thé.producers‘and the
.

non-producers could be accounted for by the prhducti‘h‘

'
*

deficiency hypothesis. It was reasoned that if a.production
deficiency wad the only variable on which the froducers and
nonproducers differed, then denial of reheansal for 'the

producers .{(L.e., the prevention of repeated production of

the medjators) should equplize the reca;1 perforlance of the

¢
twvo groups., More precisely, 1n;qrferegce vith the qepearsnl

of the mediat xq éhag&g’g;g§9~the:produqara' performance tQ,

dtop to the 53-9 level as that of thewnon«pxodncg;s,‘ This
tallowg‘it it is assunmed that the ﬁ}oduction dqficiancy

- alane 'cqn acaount . £or  "the p:evioua diﬁfo:encea in

P

'mger:oxnanqe. ﬂougvnr, Af the rlnvell et al. (1970)ﬁ1ndinga
Y

Te qonaidcrad, “then intertexaneo litb rnhnqrsal éﬁpnld

_ 1ncrgqaq tho gubjacta' :qligncq on nenorz alone.\ uencg the f

3 : i . ., - . * ¢
‘ . . . . ; .

()
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older children (consisting primari y of ‘producers) should
suffer a decrement in performance, but their ;upqrior meméry
capabilities .maf enable then to~necall at a higher'level
than their younger (and ncn-producing) counierparts.'

o

\

Several exploratory lanipulatlons were used in order to
1nvestigate 'some secondary considerations. To ° study

memorial differences betueen the two groups further, longer

- sequencgs of stimuli were used. The length of delay before

recall was also manipulated ‘(i.e., the length of time of

interference”vqs varied) in order to study some short-term

memory characteristics. fThese conditions,‘hoveve ¢ Were of
only secbndary interest. ‘)

I\ * .
HYPQTHES ES

The majbr hypotheses were: §f'

e

-

(1) As _age 1level increases, there will be a !

! Coo . : -
corresponding increase in the number of subjects classifigh“'

. as producers. ‘ " LN

. (2) ?todncers will recall cg‘rectly on significnntly
more trials than non-producers, o - "
(3) (Q) When the non*producens are instrncted to

rehearae the . ugpropriate verhnl lnbels. their recqllfi
. . e

g perfg:nnnca vi)1l inérease to that of the prodncqrs, .

A
‘w ~'(h)' ﬂhan the producara gra inatrnctea to rehenrac'

-thc npp:apriqtq vqrhnl LahQIs. their recgll pst&gxnanqg uiil

not ditt'x t:en th’*‘ P"‘°"’“¢' Priqx to tﬁﬁ 1nstrnct19ng"?w
‘,ﬂl:' . e ".; : ! f T ‘ '»ib ”‘ *
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AL

(1.e., on the initial classification ‘trials).

Taken - together, the above major hypotheses served as

replications cf fhe‘ptevicuS'findings of Flavell and his

. yssociates. O0f primary interest in the’ present study,

however, wa§)ﬁhether the production deficiency hy pothesis

could account for the relative performance of the producers

and non-producers\hen rehearsal Wevented. That 1is,

W vhen rehearsal is prevented by the interpolatipn of another

& task between stimulus presentation and recall, one would
expect according to the p:oduction’deficgency hypotgesis:

(4) (a) that the non-groducers® recax{\perfofmance vill

not differ from their' p%rfornanée on the 'initial

' classificat1on trials;

‘\\ (b) that the produceré' recall perfonnancé::yﬁ&l
\\\l“,deérease toAhe same level as the non- ptoducers'

Alteﬁnqtlvely, 1f adaitional factors d;ffﬁfentiate the
producers from the non-preducers such as the memdry-span
findings of Flavell.gt a}. (1970) indigate, ‘then-‘»i‘t would

b : he expected° a | o

| X ‘ n‘ (k) that the prcducers' —recp}l pe:foﬁgance vill

| o ~drop to a "level louer tg\? Kheir 17 initial perforl‘nce, but

‘that this }%;el uill renqin signiticantly higaen than the

A3 )

pnstcsnanqe of the nqnqp:ogucgca.‘
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METHOD

A

‘The ' sample consisted' of a total of 118 public school
‘children: 34 kindergarteners,‘ZS first™ graders, 31 third
graders and 27 fourth graders, with an approximately equal
numgér of boy's and girls in each grade. -The mean and range

of ages of the ghildren in each grade vere: K--68.1 mos.,

range 62-75 mos.; First--80.6 mos., range 72-91 mOS.;

TRird-- 105.4 mos., range 97-110 mos.; Fourth--116.2 ROS. )~

range 106-123 mos. The school £rom 'uhich the two older
- samples were dfawn wvas lccated in a generally middle income
'area, but the kindergarten and first grade ,schools were
located in slightly lovwer income areas.. ‘The subjects J\fe
select?d onifat a tine at rand?m from their classrooas, with

no attempt being made to match them on any variables othéer

than grade level.

-Appazatus | | | o

.

A Kodak .cCarousel slide projector was used to disPldy~'

solidl?'colored transpateneies onto a'5‘1)2” X iiﬂ"ﬂPI ;6149’

vprxjecticn sc:een. The dq:ation for exposnra of egch color :4

was- Qontrollﬂd hx a cireqit consisting of a lpﬂel 335-

auntex Photo 3q;;1 llﬁli!i@: and a 39491 11~c aunter tiier. ;

3

Lt
+

PR L ' o o ' . s
2 i M . . b
! o . ¢ v
' n | . ’ ‘l o ’ . o .
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A mgnual advance mechanism was also provid%\. '

L] »

The stimuli were 147 .2" X 2" cardboard mouﬂted slides

‘éf sevén colors: red, green, blue, white, orange, purple and

yellow. (Ease of idefpification . and discriminability of

these Eolors had been assured by pilot' testing.) An

apprdximatély ualvnumber of each color of slides was used,

; as they ;ére arranged randomly 4inm the required ‘l'quences
(seq Appendlx I for the exact sequences utiiifed)

Nine = 1 /2% x 1 i/2“ X 172" éolored wooden response
blocks (one ;z/gach of the stimuli colors plus one, black and
one brown) wefe randomly arranged in fronf of the subject
and then écﬁvered"by a plece/of cardboard S0 that.no cues
would be available to bhe §s during presentation of the

-

stimuli. Ancther identlcal set of blocks was used by the

.

experineqt ‘to clarify the instructions glv‘;f
_ 2‘1/&2“ cards
.g&cturés of familiar objects' (e, g.,’ b;ii}x-earrot,

”
pants, fish, etc,) nounted on _them were d\fﬁ;ze& in the

These. were

then remo § _from sight., Thirty-two 2 1

i

dnterference task f.or the kindergarten and ﬁirstﬁgraders.
seven 3™ x 5" filing ‘cards uith a nuann#begieeh 10—100

inscribed on 'them were nsed in the 4nterferenqe task for the

third an fourth grnders (pilot uork agd feedback fron the,
§s had eﬂtahlished the.sigilarity of theae tasks for their?,w,

‘~£espeqtlv age grqqu). . R ?-ijﬁ'?.“

£ o RS r
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In addition, a Stopvatch was used 'to time the delay

periods between stimulus presentation and response,~ and 5

’ Smarties 'candies were wused to maintain the subject's
interest i?the task., o, e
b,
Progcedure

Each S 'was brdught into the room &nd seated across‘the‘
table from E. ' On the table ‘were the éblored responsg bldcks
,arranged randomly but cdvered. Sllghtly to S's left of the
blocks was the, s1d¢ projection screen, and bn his rlght vas

a large box with the timer, projector, photo relay, eﬁﬁ
‘ 7

* \h ' ‘ f ' \
gggg Qr Initial g_gg;i.;g__ion Irials. E asked S his

/br her nane and then sald, "ﬂov wopld you like to play sonme

" games with me? If you try really hard gnd do the best that

"you' can, then you can win some Smarties. In fact,. you can -
’ .

havg a soqple ﬂou if you'd’ like (E gives 3 two Smarties) .

(H“I'Q_gpdzg to‘shou‘ycu so;e Eolors, and .ﬁhen after.;a

f ' 11Qtlei vhile, -ask 1ou to penenbet theg. 2? you nnou your 1
‘ colors: verx wel;? CAn you tell nme vhat the nanes .of’ these"
i'qolors n:e? (One slide of each color is projeeted until s .

 identi£ies ft),' Rgﬂ hqv abont thase? (Ihe cgrdhoqrd sheet

J

Y crdeg,) VQ;:’ oodl L '. Lo ‘_

[ .}'~;1s :enqvedL fron the colored hlocks and § identiﬁiss the .

o hlpeks in ’ St Ly

A
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remembéﬁ ‘the colors in the same order that I show them to
‘ ,6: example,, maybe I*'1l1 show you purple then grange

.'en.“Then you have to vait for a little while. Then

=

I 11/75k you to shov me thcse colors - in that same orxder,
r!'this. ( E. uncovers blotks and arrandes them in a

llke

C

¥ seqvpnCe from S*'s left to righte purple, orange, green.

RS .
‘Théf E returns those bdocks to the others and covers them.)

]

Nqﬁ what did I just ‘'show you? (Uncovers S's blocks and §

S can't remember,,g‘

-

anranges them in the =same order. If
r
govers up 3's blocks and let's him see the sequence in front

f ’) \ . B
‘/ pf E aga1n. This continues wuntil 3 responds correctly.) y
@hat's gqally 'qdod! Ncw do you vant to try ‘some practicé/
' »%u;aes? Watch the screen! (A seguende of three colors is

ghoun at 5.4ecs. per colcr.) Now show me ‘what you saw. ( E

\ nnﬁbvers S'ﬁ blocks and S arranges then 1n the sam¢ sequrnce

\,’.. .

'thx he saw thea, fron*left to rlght If S is incorrect, E

A

repeaﬁﬁ the practicevtrxal using the same colors.) Very

¢d“ b And -thatts how you' ‘win Snartles.. ( R gives s a

\) ' K : o
g 2

Qlarixe.) Rrettx easx, isn!t i L

=

) ;' %;' ! - S | e
W’ ‘ 4Noﬁ solqtiles. the;e'll be more than .3 colorS;“
W ol ‘

& .‘Sthtiles ghere vill be 4 Qr 5. And I'n aluqys going too

N

-

fzhavﬁﬁqpu uait a liﬂlle uhila aite: I show =you the celogS.

. betq:w you - shqu ng What gon sav.  T havsﬂq c;pck he:e tO‘,

N

Y
«

bftxn,,m%?ggg., so dqn't sheu ne nhat 19u gqy ugtil I tnke the"
E cqniﬂu :d*(cq 3
. .ft B

~mm

T e

;BQK? Arq xon rendy tqﬁjfﬁf

-
e —
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beginz? .o (

Eéch S was then givéﬂ fwo block§ of trials. Each block

consisted of a sequence of 3\ 4 and 5 trlals in tﬁif order.
\

Colors were arranged randcmly Q;thln each sequenCe by nmeans
of a random numbers table, excep¢ that no color could occur

twvice within any sequence. Each Qol r vas presented for
I. N '

, )
five secs. and then. the next chblbr (or opaque slide to

denote the end of ‘a sequence) fol;owed}inmediately. A delay

of 15 secs. .then ensued before recall.
~ . e

During the stimulus presentation and delay period, E
observed 5 for 1ip movements and/or vocalizations which

could positively be identified as cumulative ' rehearsal ‘pf

the stimuli. Cunulatiii rehearsal of a sequence sfch as

blue, green and red con  sted of repeéting "blue,‘lblue,.
bluer ikile thé} first stimulus was presented; then “blue,
green, blue, g:eén, blue, greeh;.-."ihile ihe ~séconq:vvgs
pregenteq; And finally  "blhe, green, red, piue,‘gxﬁéﬂw

\ . . Lt ' g .
:ed}m,tﬂ dn:ing thé final exposure.i Rehearsal of this't§pe 

‘°vas recorTed both during thq pngsentﬁtiqn of the stannli andﬂ
"dnring thq delay peniqd., (In 3 anV study a llp-reader vaS_ :
.%enployed to]lc a ne;ipbility che

?1; an| ; s ab;uitg t;@"‘:;'-_;detect )




- fashion th

N

,"fziffthe fi:ﬁt‘ kﬂven ia utre teste
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.

. ' ~
'3's response blocks was removed and 'S was asked to arrange -

u

-
the «colors in the same order as they had' appeared.
Regardless of 2!S respcnse he was congratuiated ahd was

given a Smartie. The blocks were rearranged(\ii:z:mly and
were covered, and the next trial began. S was ays told

Y

he was d01ng uell uhether in fact he was or not.

Approximately half  way throdgh thee base coﬁdiﬁion

(i.e.; at the end of the first block of trials) § was asked

how .he was renemberinq? the qequences, and 4if he had a

"trick{® to help him remember the cplors so uell. On‘tﬁé
basis of the observaticnl of overt 1lip movements %nd
verbalizatiqn, , plus the S's own reports, he was classifled
as a Producer (P) if he cumulatively rehearsed thq Sequeepes
.'n kg

on more than cne trial (either during stlmulus esentatlon

er during ‘the delay) .or if '"hé 'reported hav1ng done so

—

coverpli, It ees assumed that if 3 could report ° such

cumulativea rehearsal, then it was being }done‘in such a

E's gqoss detectiqn procedure ceuld not pick it

[

)

upm xhe ] uas class&fied ~as- a .Nonqpioducer §§g iﬁ hekTh~

cunulatively rehearsed on , zero . or ‘one trial

A}

‘“report heving fovertly rehearsed. . L o

‘a
d4id not-‘

[

L

il
REt

R

In the cése of the kindé:gerten §85, it wgs ohsetted,

that the 'tqsk ms teking @oo 1cmg and ese nesqlt tbe

¥

| :
eh;;dgen uere beqpling tetggned gnd 1osing intereﬁte~{ Affep

'.I,w.ﬁ‘. ; " 5 \;‘ L
E PR TR o g

4.,
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Rh()l‘(‘ﬁ‘l\ the Base condition to one block- ot trials.’ All

succeedihq conditions remained the same. C(Classification as
. , 1
a P or NP was thus based cn one block ot trials for thesa

3s, as well as on their reports.
! ‘IJ.\!;"

' " la » i
¥  Following the Pasd +trials, Ss within  each
N : i
classification (P or NP) were f£8sigped nlterna}ely tc edither

: . A
the Teachfng (T) or the Interpalated Task (IT) condition.

Eﬁhﬂhlﬂﬂ &Qggjlggﬂ 1312 Fullowing‘the Base trials, Ss
who weré asaigneh ”&p tﬁlp ucondition vere told‘tpat the
procedure was going 36 chffg&, but only a ljttle. They were
told that the colors were going to be: presenned exactly as
before, but now they were to say each color out lcud over
and over again until the next_~£2)or Appeared. Then they
wvere to repeat both’' of “them 4in order. This cumulative
rehearsal was to ecantinue beyohd the appearance of the last
color, thraough the delay period:: An example was performed
by E. using the colored blocks, 1 § was certain of thg
1netructiona. Two blocks of | frinls then ensued, with E
-p'touptlng % te cantinue rehearsing if _hecessary. A delay of
15 secs. tolloued dqg,ﬁ‘&g’pnce of colo:a, ‘aftear  which 3
vas asked to ":ocdiivﬂtha colors. Recall procedure was
exactly the sane as in ‘the Pase confition with § being given
a Ssartie after each r"pc‘m;.’:?-;“‘f’ﬂ o

-1
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iho ¥ere assigned to this condition were told that there was
Joing to be a change in Frocedure. They were told that the
cb}ors ¥elre going to appear just as before, byt instead of
simply waiting 15 sec. before they had to recall the
colors, they wvere gaing tc do something. For grades K and
1, Ss were shown the stack of Picture-cards with familiar
oﬂﬁectg mounted on them. They were told that as sooh as the
last color disappeared frcm the screen, they would be given
a stack of the cards to go through as faét as possible,
naming the objects as the) wvent. Thfy vere encouraged to go
as fast as they coul&nand were‘told that th% number of cards

that they named wowld te counted and recorded. E

demonstrated to 5 what he was to do until he understood.

\§~- The thik¥d and fourth graders ware told that after the

last color disappeared, they would be given a card with a
- *
number on it. They were to say the number out loud and

begin counting fqruatd by thre A(e.g,, ue, 51, 54, etc.).

4

E demonatrated with a sample They were encouraged to

count as dquickly as ‘;anihle
’
' record the highest number they‘gttained.

nd wvere told that B would

e" These tasks uere porto:ued duri‘p the 15 gsec. 901&}
period tollouinq uhich & told 3 to stop, :enovod the cards
and agked - § to rccnll the colora in the pane ofdcf
proaqntod.” As 1n tha\@haq cond&tion, sach chald saa givnn

as much tinﬂ as ho needed lo rocnll.

-
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b'fdh trip) | B 'reshuttled the younger '§'s
ck nnd‘;gt aside a stack of about 20 for
the next-#  2 | >A each trial §s usually named less than a
third o '}he thirty-two cards, so on enct successive trial 3
mostly saw cards which he had not seen the preceding trial.)
In the case of the older children, the numbered card was set
aside and not re-used for that y. The recall procedure vas
the same as in ,:he Base cond;tion, with a smértie being

given after each trial. Two blocks 6f trials were

administered to each S.

-

Following either the T'or the IT condition (depending
og vhich he had been aséigned to) , 3 was thanked for having
played ihe game and was told that he had done so, well that
he had earned himself a ccuple of extra Snarties. E asked 3
Af he thought one part of the game wasbany easier or h&rder

than the other, and then § returned to his classroqn nfter

asking questicns he might have had.

Throughout the experiment, ho attempt was pnade to
conceal the recorﬁ?hg ¢f 3s' responses, As the ﬁféponse
Sheet was upside dawn tc § and responses were coded aq' they
were recorded. Very few §s expressed ‘any interest

whatsoever in the response’ sheets.
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RESULTS

a -

The }esults of eleven‘§s (seven kindergarteners, three.
tirst graders, and one third grader) were discarded due to
inabilities tc perform the task. Most of the discards
resulted frén‘ apparent color blindness or, particularly in
the cage of the kindergarteners, a lack of knowledge of the
colors. Two childfen were behavioral grobleNS and another
'was a recent arrival in the country and had not yet mastered
the English language. Finally, two of the Kkindergaxtéh 3s
simply lcst interest due to the length of the task (these Ss

were tested prior to the shortening of the Base condition to

one block of trials). ' .

As pfedicted'in the first hypothesis(ilt was found that
the number of subjects classified as Producers was directly
related to the age level cf the subjects (see Figure i).
The increase vwas signit?cant between grades §na and three
(xe ugiqg}}ates correction = 18.9, d4f = 1, p<.001) but was
not .significnnt betveen grades K and one (X* using Yates

'correction<1.0, 4f = 1, p>.25). A ceiling appeared to have
been, reached squstime during ox'beiqra grade three. Thus,
earlie tiﬁdings (e-9., Flavell g;lg;. + 1966) :elqting to

the £2ret hypothesis wvepe successfully replicated.

The mean proportion of trials on vhich correct recall

was obtained for each cofition aaéosa’ all grade levels

s
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appears in Table 1. It should be noted that there were no
Non-ptoducers in grades three and four. Correct recall was
‘considered to ﬁave occurred if S succeésfuliy arranged the
colored blocks in front of him in thé‘ same‘“seQuence that

“they had app;ared previously. Proportion of trials correct
wvas used to facilitate computations since some of the Ss in
the kindergarjefi level were administered two blocks of
trials, and some were only given one. The prOportions' were
calculated as no. of correct trials/max. Lossible no; _of
.correct trials. In order to determine whether thére vas a

developmental trend for higher recall within the P or the NP

groups, or whether there was no variation within each

category, several one-way Analyses of Variance were .

pe;;forméd.2 Nc variafipn within the~§roups vas .found (see
Table . 2), 4indicating that the 'gradevlevel of S does npt
significnntly atfect S's ability to perform this task
corréctl}; 'rather the' salient variable in ﬁtérms of
predicting performance on this task is whether the éﬁild is
a Produger Qr hot, It should pe noted that the oﬁiy
éonat tion' in which’ a'" grade level variable apsioached

significance was the T ‘condition within the NP greup (F =
2 In théée ”aélyseézund 3;3 11 those follouing, coupvtat ons
were performed on theTarcsin transformed data in crdér to
compensate for ‘the’ non-tndagendepco .of ‘weans ' and variances
vhich occurs in data gqusisting of. Frgpentions, - The means ..

reported 4in B, atc. are ® . untransforaed
propo:taonu. e sticnl :aanlts. hqanvnﬁ, are thoa;t~

-

]

t’.. 1_.;



25.

Gz < d ‘[l = 4p ‘10°0 = 4

§z° < d ‘QI'C = 4p 6L°0 = 4

.

?@..o.vnum. ssosae} fp L .

LOL <9 “SUL = 4P “L2°€ w4 §7° < d ‘gLz = 4p EE( = 4 (sIpesb ssosde) yowey o
§2- < d ‘gT L = 4P 6L (= 4 T 00T < d “BESE= 4P 007 = 4 (s9pesb ssosde) eseg . | -
dN UI4IIM d Yiyim ) T oL
spus. 96y 4oy Ioue(Uef wo:m.omrnni jo si(nsay - - . :
“ z a(qe N
. , e i
. . (9 = N) 9°§ (L=N) 8. WL I o
- - © (L= N) qe€g (0f = N) €789 ToWesy 4w
- L= T (Bt =N) 6L (LU =N} g° (I sjejsy oseg - -
(8 = M) w'SE (0l = N) €762 (z=8 48 ¢ (Z=K 0°S wsep cwwg -
(8 =N) 8°€6 (0l =N) €°€g (€ = N) 6788 - . . e g T
(91 = N) 9706 (0 = N) L°9L (6§ =N) L799 (T =N) 0°6L siefs] oseg )
m N H.\ x ,\,u . H ,. .o -
) apeuy ) ) \\ T « ) :
(%) :moum 129440) jO s(ef4f . . . ) . .-
. [ 31qeL = ) . -
: . , SR
: . ‘ L




26

3.27, 4f = 1, p=.107)f #This tendency towards significance:

fay be due to the results of the kindergqarten Ss in this

group. Some of thenm o be prodded often to coXtinue

rehearsal at the apyropriate times. Most of these 35 seemed
to be having diff 1ty pemeﬁberlng the stimuli even after
~ they had Just réhea d them cnce and were to repeat them
again.'  This becfme ;pcreasingly true as the number of

. . t
stimuli to be tained increased. Unfortunately * no

kindérgarten Pf ddcer;\\uere placed in the T ccndition (due
\Eo the small N) &Qnd hence no direct comparisons can be made
with them. Since grade level was shoun to be an 1£g’16vant
variable, Table 1 was collagsed across grades to form Table
3. As prédictea in the second hypothesis, Producers were
‘ found to/ have correctly recalled, on significantly more
tfi;ls than the Non-prcducers 4in the Base condifion (F =
142,56, 4f = 1,72, p<.001). It is possible that the above
F-value may have been infiated beyond its true value. For
‘example, a case could be made that since there were no grade
three's or four's.in the Non-produging group, their results
'served to increase signitienﬁﬁlx‘the mean of the Producers
(80.6; see Table 3) disprcgo:tionately over the Non-

producers. This may be true pq:ticnlarly of the grade four

results (90.6; see Table 1), To test this possibility .the.

' Analysis ' of vitinnqe o# tha*Base-condition iab‘recaléhlqted
'nithout the tqu:th gxaqwra, and . uas found, gt%ll t@ he highly
‘ a;gn1x1chnt (B - 110;%2, g; fg 1,@5, g< 901). . 81!&1&:11,

R . . .
AT L f
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Table 3

Trlals of Correct Recall (%)

‘ 0
Non~Producers Producers
. @) ; =
Base Trials * 4.4 (N = 30) 80.6 (N = 43)
Teach 7“,5 (N=17) 88.1 (N = 21)
Int, Task 5.2 (N = ]3) 26.5 (N = 22)

/ |
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when the third as well as. the fourth grade results were
eliminated, the differencés remained as before (F = 92.04,
df = 1,35, p<.001), A sumpmary of the analyses between these
Fonditions and the others with and without the third‘and

fourth graders appkars in Table 4. .‘&

When the Non-groducers were instructed to produce the
verbal labels at the appropria£e time, their performance
increASed significantly from a mean of‘14.4% to 74.5% (t =
7.91, 'df = 15, p<.001). In the case of the Produceﬁs, their
performance increased from a mean of 80.6% to 88.1% but thls
increment was. not sign1f1cant (t = 1.29 df = 19, p>.20).

r ==

Thus,“ﬁf@&fﬁésis 3 (b) vas supportéd. However, contrary to

expectation,. the Non-producers  performance, while®

significantly increased, was still less than that of their

Producing counterparti (F = 4,44, &f = 1,36, p<.05). As in

.the PBase condition, the analysis was recomputed first
without ‘the fourth graders. The result was that the

performance of the Non-producers and the Producers no longer

differed (F = 1.17, 4f = 1,28, p>.25). . Similarly, when the

third graders® results vere dropped, the hyppthéﬁis‘vas
again supported (R = O 97 g; 1.18, 2) 25) . It" appbgfs;f

_ then, ‘that the relaining difference in perfornance betveen -

the P and Np° groups in the T conditiqn can’ be accounted for

| ‘pnilerilx by the ﬁauxth grqdets! pegfornance (-enn ~ 93.9) .,

. However, if the lgans uithiq the T condition are ex ined‘;
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(see Table 1), it does not appear that ’théfl - n for the

graderifours is that dissonant from the others. If one
, )

con51Qers the bean for the klndergarten Non-produceqé'(Ge.ﬁ)

it is ev1dent that their perfornance is somewhat 1less than

all ‘che other groups. In fact if the analysis |is

‘recalgulated using all’ the data except that cf the

!
kindergarteners, ~then the difference between the 'P and NP

groupé becomes negligible (F = 0.10, 4f = 1,26, p>:25).

.Previous comments afout these S's memorial capacities also

applies in this casé, as well as the possibility that they

are encumbered by a 'gégggtiogg; ~deficiency as well as a

production deficiepncy. These possibilites will be discussed

. - ' . >
in greater detail belaw. N

The above results successfully repllcated the findingé

*Qf Flavell et al. (1966) and Keeney et alx (1967)\u1th the

exception of the kindergarteners in the ‘T condition and,

hence, nay be iasjerpreted as supportive of the prcductlon .

deflcxency hyLothesis, When rehearsal during the delay

pericd -(intratrial interval)  was ! prevented ky the.

interolaticn .of the na-ing or count .ng task, pérfor-ance

fo: both the P and the np g:onps ugs fo nd to dqcrease from '

‘each group!s reSpective Basé trials pertor-ance- ~ The *, .

Qeérenent 1n the NP gronp's perfo:nnnce (14 4 to 5 2) uqs«

’g< 05),~ whxs decregse cannot hs %GGQunﬁgd to: bx tbe

a

L;onnd to. he significnnt at the .05 1eve1 (t = 2. 33. M = 11: g

W
Ba

\

R

4



.31

t

S _ 4
theory, in that it was assumed in the pgpduction deficiency.

hypothesis that - the NP Ss were ;imbly not pr;ducing‘the
verbal 1abelé’at the appropriate tiﬁe‘and hence these labels
could not mediate the résponse. Thus, interference iith the
production of | the labels should have resulted in no change.

If 1t were the case that f incorrectly identified several
P's as ﬁg's, then the .decrggse' in this group's ;ean
performance could be accounted for iﬁ -the same manner as
that of the P group belows. A suhjéqt—by-subject inspection
of'the data vas undertaken {o ihveStigate_this posssibility.

It was lexpected . that if severq}w~§s vere incecrrectly

identified, then the observed decrement in tHis group's’

performance cculd be accounted for by decrements in  these
. L) " .\ r 0 .

few Ss. performance, vwhile the :emain;;97§s'u9uld remain

unchanged. This was not the case, Mowever, "as the

performance cf over half the‘§s (seven) was found to have

decreased. O0f the ‘remaining six Ss, five of thenm shcwed no
change and one 1ncreased. It is inporﬁant‘to note that of
“ .

the five Ss whose perfornance dag pot cnange.' all but aqne

had achieveq, 'scores of Q correct on thﬁ Base trials: “hence

théir'penfornance qculd not have decpeased. The ‘6ther §.;

uhose perfor-ance did net change hag achieved a Base score

{of 1- Evidently the lqjo;itg of the Np's. were, benefittingps\

:fron soqe sottﬂ\“ﬁ tacilitation uhich wgs deprived then 1n;ff5

¥

,'}fg£Aﬁilit¢t19n uga occut:ing.*'lt is At Lenst pas#ihla thAtifJf:

‘j"“'thq p 3 caad;gggn.3 One qgn qnlg sgecql#te as to uhgt gort gg" };
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short-term memory faculties could have been 1nvolveq, since

presumably it is this storage system which is dlsrupted by

h]
!

this sort of 1nterference task. However, other alte:natlves

’

could be proposed as. vell, andg further research is needed to

-1nvestlgate this phenomencn.

. A g
The decrease in performance on the IT task.for the p

group w¥as of prime 1nterest and was +found to be  highly

-

significant (8 = 9.92, 4f = 20, p<.001) as predicted.

- Furtherpore, 'vhile theﬁxdecrement was ~c6nsiderable, *thef

perforﬂgnce of the p group was nonetheless fouhd to have

remalned superlor tg that’ of the NP group (mean NP =.5.2;

mean P = 26.5; F = 10.26, df = 1,33 \2<.001). Consistent
vith the previous érocedure, the analysis was recalculated,.
'deleting the'l:esults of ‘the grade foure. The results wete
st111 significant (F = 5.7u, af = 1,25, p<-03), butlihén the

third ‘grade data das omit teqd ﬂthel, differqpce bedlne

insignificant (F = 2.10, af =1, 15, g>.10) In attenpting‘f

to da*ernine the reason forﬂthe lnordxnatelx low nean , for
the P gra&e ones ‘ ;t uas“found that both of tha:e Ss had
-Hbeen classified as ;:2

the ver?al labels on exactly two tr;als. : Since the,

‘ crlterion for being classified as a. P consisted of ohsepving

"‘fproductions on -gnq than one trigl, they uere inclqded in

tbe B\ g;oup.,‘ 2hg1r 5§qunts on hou thgy renegbe:ed we:e

" P H -
P . 5, . ": W [
Hl e ! v tr A D T N . .

\ b e PR S T U.\,', ; ey :
. I ‘-, . X v prv‘,;' . . B oo ,
L B e ¢ . ; o P - s . © Yo
vl A b i . oo v PRI R o Cd L
st : sy L T LI K g 1 .
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these two Ss were at a transition point hetween being NP's

and "P's, and thus the appropriate verbalizations vwere
!

perhaps being elicited only occasionally.' It may well be

that their performance is more similar to that of the Non-

producers and n tact this aprears to be the case. NWhen the

analysis is.pertormed uti]izin; all the data égéept that for

the grade one Producers, the difference is highly

significant (P.= 1.81, df = 1,31, p<.001) . When the fourth
L

graders are also eliminated the difterence remains (F =

6.77, df = 1,23, p<.05).

—

A final comparison was made between the Producers' IT
mean ann the Non-producers Base ;ean. According ta ﬁhe
theory, since the NP Base score was expected .to remain
unchanged Ircn their Base score, it had been prediéted that
the Producers!' I1 score wculd remain significantly greater
than the nxpect;d Non-groducers* Base/IT sScore. The
ditterénce betveen the means (Pmﬁnceraﬁ“ﬂ’&- 26.5, Non-
producers Base = 14, 4) vas as predictad (t = 2.28, Q;A- 20,
g( 025%, one~tailed toat: §<.05, two-tailed test). The above
ro-nlta clearly nnppﬁ:t the final, alternative hypothesis
and it can thus be concluded that ‘there are other factors
auu:ifﬁm{mg the two groups thgn. sinply a production
dnzicionéj. ¥

A post hoc .analysis was pq:zox‘na op the data in urder
waomaoafgcawthq_aana‘anai;an.Lsngxhwnx. ;:L.nllw ggccqcstu;ly

&
‘ L) .
L a Lt *»
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recalled by each subgrcup of p8. Fach S was assiqnid a

value of 3, 4, or 5 per ccndition 'depending on the iongest

‘sequence which was successfully recalled by that gs. 1If 3s

failed to sugcesstully recall any seguence within that
con&ition, an arbitrary value ot 2 was assigned.? The mean
values per condition appear 1n‘Table PR Conpafison of these
values with those in Table 3 1ndic&t§s‘ the sanme gengrul
trend 4in pektformance. The results of the analysis of this
data lends jtself to even more unequivocal support of the
hypotheses.  The BRmean maxilum length of colors recalled by
ss in the NP condition was found to be significantly less
than that of §s 4n the P condition (t = 14.37, df = 28,
p<.001). In the ieuching condit%pn, performance fLr the P's
4id not change (t = 1.48, d4f . 19, p>-10), whereas ébez NP's
were found tc have been able to recall significantly longder
sequences (t " 11.70, 4af = 45, R<.001). Moreover, AS
predicted, no diffzgance was found batgﬁan the two g;oups (P
ana NP) after the teaching apstructions had been given (t =
.51, 4f = 15, p>.10). In the IT condition, the NP's.
performance was found to have remained uﬁchnnged téon the
Base condition (t = {.27; 4f = 41, p>.20) as predfctaed.

Hovwever, as predicted in the alternative hypothesis, the P's’

— o » :

2 It was felt that the assignment of a two to these Js would
least bias the data 4ip thepe conditions. It was further
réasoned that there was nc avidence to conclude .that th.go
§s could -not in fact have been ahble to respond cqrrectly for
lengths of twc atinnl*. . ' )

. . )

L4



Table §

Mean Maximum Sequences Length Recalled by Producers and

N Non-Producers Across Condltlonsa
Non~Producers Producérs
Base \\ 2.7 . 4.8
Teach - k.7 4.9
T 2.4 3.5

%A value of 2 was arbitrarily assigned to any S who falled
to recall any sequence whatsoever.

\
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mean maximum length successfully recalled vas fouhd not only
to have decreased significantly from the Base condition (t =
4,88, af = 20, p<.001), but also. to have remained
significantly higher than that of the NP's (t = 3.18, d4f =
11, p<.01).* These results are in clear agréement with the
previous findings of fhis sStudy and those of Flavell gt al.

and Keeney gt al. : )

A somewhat tangential, but'ngnetheless important Aissue

regearding the possible biasing effects of the different
samples from which 3s were drawn; as well as the change in
Kprocedure necessitated by the kindergarten 88 should be
considered: The fact that the kindergarten and first grade
samples were drawn from lower income areas then thAt of the
two older samples nas hot seen as having biased the results.
The\najor effect this sampling differential would have Ion
the |, data wculd be concerning the number of children
clnssﬁtied as P's or NP's (e.g., perhaps the children drawn
from ‘he‘.two older samples are brighter, etc:), "Although
this may have besn the case (as né; be indicated by the fact
‘that a ceiling was r€ached in the present study before the
giadc i,(%e lavel whereas Flavell et a)l- found Non-

prodncc:f evon in grade :iye). thd RYAber of Prgaucera and
* For the suke of consistancz, a co-pariBQA was.algso made as
before betyeen the P's IT sco::f:sﬂ—&hn ¥P's Base acore,
The difference t;uningd 519n1£ia (t » 2.60, 4f =~ 50,
2( ea,o vy '
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Non-producers, per se, were not of significant interest.
Rather, differences between these groups were the prime

]
considerations.

is. 0f more direct interest are the possible effects of the
change in procedure vherein the majority of the kindergarten
children were initially classified on the basis of one block
of trials as opposed tc two. Since Ss were classified as
s o‘-rp's on the basis cof whether ar not theyA verbalized
the ;pggopriate mediators on more than one trial (or
“reported having done sc), then ady effect., caused by
decreasing the number of trials in this condition should be
*in the [irection of decreasing the number of 38 classified
as P'sf? That is; there wculd tend to be some B's classified
incorrectly as NRts. Hence the scores of the kindergarten
NP's would be generaily higher than if the - group ccnsisted
entirely of actual #P's, thus tending to aminimize any
differences hetpaen the P's and the NP's, This procedural

»

variable does nqt appeaxr to have influenced the data,
: . o ‘ -~ .
however. The regsults of the present study ‘agree precisely

with those of the’ Flavell g; al- study. 1In the former,
only tvo Eindargg:tene:s vere clasaitiad as PR's, vhile 17

Mexe clnssitied as WP's; in the lattar tuo«xara clnssified

0' .'1

a8 P's while 18 were clgaaitiad [ IP'sa‘Aa 1n¢1cntad npova.
%

[}

Af the NP group contained sone rrodnchs, then one nqnld

© e —geq

.+ expect their  mean pqtgqggdiéa-:tor be snpg;;qgitq g.g:qnp :

B - Cr
Y S
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consisting solely of NP's. This did not appear to have
happened, as nct only is the mean for the kinderagarten NP's
not significantly different from the grade one's (see Table
2), but the direction of the difference 1is the opposi§:\~of
vhat would be expected. HMcoreover on €xamination of the mean
maximum sequence lengths successfully recalled, it was found
that the majority of the kindergarten NP's (ten) were unable

"

to recall '‘even the shcrtest sequences, another six could

‘recall only the shortest cnes, and only one could recall any

sequence of length four. However, all- the ptoducers in
kindergarten and grhde one, as well as those in &rades'three
and four, recalled sequences of at least length 4, and the

majority could recall those of length 5,

a

A final point concerns the possible effects of
differing amcunts of pretraining due to the procedural
difference. 1The influence of this variable vas considered

to Dhe negligihle due to the design of the study. Erio: ta

'gggg condition, each 3 was given as mamny practice trials as

vere required 4in ordax that he ?fully understomod the

instructions. Hence each. '3 was not na" Qsarily' benefitting -

froi the previous condition, but rather t:on the practice
trials which introduced each condition, . since there vaR
little  evidence qﬁ eithen bLAan dqta or niaclanuiiied §s;
due to the alte:ut&on ot %ha procedure  for' ths
kinderggrtengzg‘ the salignco ~of this ‘v§xgg§ga ‘was

\

"~ - » . : . P E [}
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considered questionable, at best.

Results c¢f the explcratory )PVest1gat10ns undertaken
are relevant to .the examination of ' the nature of the
performance difference remaining betweén the P's and the
NP's after interference with rehéarsal in‘the 1T c&pdition.

LIn order to determine if the Producers were superior to the

ﬁon-producers in memogﬁal<capabilities, two blocks of trimls,U

vere presented to Ss under the Teaching procedure. Each »

[

block consisted of one sequence each of S, 6, and 7 colors,
rather than the‘previous'B, 4 and 5. The results appear in
Figure 2. No statistical analysis was performed on the data
since the réliability of the results ofﬁthe Non-praducers 15
uncertain, as onlybthpee Ss adé coﬁtaiﬁ;d in that grcup, all
of them from kindergarfen. The §hperiority of the Prodqucers
in handling thesé longer strings is quite appareqt. “This.
. data was combined with the .d?ta' from the T COnﬂitqn on
lengths 3, 4 and 5 and was plotted‘in rigura.3, It canﬁha
‘observed that the Pxoducers tanq to be able to recall 1onger

stringa of stimuld indiqiting shperior retention capacity.
. . [

ot
"AM‘ ’

obtained from another expggutonx aanipulation involving the
- IT procedure, ip which the length of t

-periad /(and henj) the duration of the Aifterterence task) vas

nanignlnted’ : rhg seqnence Adength wpas hqla gonqtqnt at goqt%

)

Furthex sqpporti‘e G'idencq of lanotial-ditfgrances vas -

i intratrial dalgxt

\

;.;taps. whn xssnltn ot ;nquta:;ng uith nabea:nnl tn: 0. 10, =
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20 and 30 seconds are shown in Figure 4. It should be noted
that no data was available foF }he Producers at 0 secs., but
it was reasoned that the Froducers could be assumed to be
recalling at least at the level of the Bafe condition in the
first part §t the study (80.6%). In that condiifon, the Ss

had to retain the sequence for 15 secs. before \recalling.

If 'the S can recall after a 15 second delay, then it does

not seem unreasonable to assume that he codld have recalled’

at Jleast as well ag 10| secs., 5 secs., pr immediately,
unless one proposes a mechanism which would i crease the
ability‘.to rec%}l correctly with time..‘The 0-sec. recall
condition is immediate ~Tecall . with no intratrial task

occuring.

The data for O sec for the Non-producers in Figure 4
vas based on two 8s. - The value expected from the Base

condition in the first part of the study is also plotted.

The reliability of these results is dgain in question

\ . -
due 'to the small N's. (N = 10 for Producers, N = 5 for Non-
producers) . vit could be observed from the trend of the ddta

that the stimuli appear to be retained \longer vithout

rhhqarsal'by .the Producers than hy the Non-producers.’

Rowever, any conclusions based on w@he results of tnese

,Q;plorato!y lnnipulatiqnﬁ are tentgtivg at’ best, ana furhh%x

1

data‘is needed to, clarity the guestions invalved. ", A

e
Wy
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+The major findings of the study provide support for
hypotheses one through' four (a); thus indiggting that the NP
group does suffer from \a production deficiency. In
addition, the findings supported the alterpnative hypcthesis,
four (t), and hence u;re interpreted as indicating that the
Producers were also superior to the Non-producers in
retention ability. Addiéiona data collected also tended'to”
. Suppoxt the latter éonclusioé but inferences about the
specific nature of this memorial deficiency were unjugtified
without fufther research.

, Ay ’
oy
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Figure &4

[ Producers’, and Non-Producers' Recall as a Function
of the Length of the Intra-trlal Interference,
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& DISCUSSION | A
\

5}% findings of Flavell et al. (1966), that the older

a child the \éreatér - the proﬁ%bility that he will be’

classified as 'a Producer on this soxrt of task, were
replicated in the present study. It was also evident thak %
verbal rehearsal was extremely fac111tat1ve in recalllng/khé’
stimuli. uoxeovér this rehearsal vas no'less effective
mediator of/color sequence recall for younger chlldren than'
%; for older children, which u;s also obserwed,hy Keeney et al.'
Z’ (1967) and Daehler, \\rouith, wynns and Flavell (1969). In o
thg pr?sent stqdy, honver: \1t nas observed that the
"E kindergarten {NP's perfé&pance vas somevhat lower than that
' of the other grcups wlthzn Xee Teachlng codﬁition.- Hh*le
1ncreased from the _Base fﬁlals.\\the fact that these Ss‘

‘l\ '

lew t.hat of thé Kthers, suggests that some

' regu1red more [ dding to conthue rehqarsal and that thelr p
R perfornqnce uaéf,g '

. In\the.meeney et gl.

\teachiRg condition uerev\'

additional f.actor ~may be prese
stndy, the Non produce:s used in the
all first graders, nhereae in the pr;§gnt studg th;s grqnp '

. consisted of, kindergarteners. When the ki;xdergm:teners were

B - the t\vo experilents nere found: |
Y a . "A

' v

1:0 hue pnqdncgd eggim;ent' x;esults, '.l,‘l;is guggests tha.t theﬂk .
| | : nedzati fﬂi”“ |

ip-adxnxq ;ggall aqta ot threﬁ
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exploratory study invol,!gg‘ different' intervals" of
interferencé before‘recall.;.;ﬁeSevthree Ss were uynable. to
recall correctly on ell‘trials} including uhen'recali was
immediate. While these latter oases mai~hhe\ extrene,  they
nevertheless suggest a problem. 'Keeney et ai. reported not‘

\ ' having to give any more prods to their Non producers than
Ry ' their Producers in order to keep them rehearsing While no
- data ouas collected in the present study on this point, it

appeared to E that most- of the NP kindergarteqers needed
excesslve proddlng (almost contin‘uoqsfiﬁ some \'cases) to
contlnue rehearsing aud1b1y. Kendler, Kendler and Hells

(1960) - indicated that klndergarten may tsithe approxinate

‘age at which children progress from med1ated _to unmedlated
behavlor. Luria (1961) clalned to have shown that there 1s
'a stage at which S'E_ Self~commands fail to.'regulate'\his

™

motor actlons’ (Jarv1s. 1963 called fthese results into

by
guestlon in a later study). fIn light. of these find1ng§,o

PR nag well - be that the &ind@rgartenlbsﬁ in tgg Teachinq

¥

”ﬁcondition of th,is stu *Here‘lnotﬁ"' Et. nadlgtionqu#,

Y R

~ -

L qoppeﬁgpt,,'nd this could account ﬁor the e formance@ AR

: f“7”‘1ndiﬁ&ﬁion ‘of ths plausikilitx of this argun
G péveral cased, Aﬂ:ﬂ réhedraing a bequenee qqrreqﬁx. an 53
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Producers, the qrade tqurs ‘in pagticular. | many of them
' {

engaged in . considerable extraneous activity such axn

exagining t he apparatus, looking around the vroom, etc.

“while they rehearsed the sequences. This was more prevalent

P

at lengths 1 and 4 and was. less the case at length 5,

. v

' possibly indicating that it was not teally a challefge _tor

.] ,
them to remember " the shorter lengths. The fact that the

younger $s, particularcly t&g/ Non-producers, Fad to
concentrate extensively miqh{ be interpreted as reflecting a
greater memorial capability on the part of the older §s.

That the older 3s seemed tc be concentrating more on the
length 5 FequencCes may be lnterfreted as reflecting more of
a challenge to them. In fact the 1length 5 sequenvces

approaches lhnt Flavell €t al. (1970) found to be the mean

actunl object span for fourth graders (5.50 items).
L)

.

+ It is of. interest to note that when 3s ware asked after

the study whether they thought the DBase or the Teaching

LN

condition was enaier,'niaranQLl a8 reported that not only

vas the Daae cenditicn easier, buz they felt thnt they haa

“

‘done bottcr in that condition. The Non-producers were the

aost adnnunt about ‘hil.gnvon though they clearly did better

?
in the Teaching condition, (Of course, they had ( no A05hl1

' knowledge of their resvlts since no feedback Jas given to

Qhﬂn.') | s ", i
Several lroénoa?ﬁ ceforted that the reason they felt
i # ' - / ’ ' "

L ¥
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that they had tecalled better in thegdase condition was that
the torced overt verhalizations in the Teaching gcndition
somet imes contused them. The confusion resulted fros thelir
either getting "tongue-twisted" on certain sequences or from
the verbalizations altering their rate of covert rehearsal.
This appears to be anélogous to interference and tends to
cortroborate evidence by Nurray (1967).and Hagen and Kingsley
(1968) whiéh indicated that forced verbal rehearsall in 3s
mature 'eﬁbkﬁh\ to rehearse efficiently (covertly or semi-
covertly) may serve to interfere with later recall,. .

N .
. Contrary 'to’ -prediétions based on the proauction

deficiency hypothesis alcne, when rehearsal during the
intra-trial delay period was interfered with, the Producers
performance did not decrease to the Jlevel of the Non-
prodﬁcera. One possibility for explainig these resuits is

that . the interference task d4did not entirely prevent

‘rehearsal during the delay perfod or, possibly, that the two

different - interference tasks were nat eqdivalent. The
' ]
interference taaks were designed hased on recommendations

from the child:en'n‘%enche:s: both involved skills which thq

children wele Just . developing 4in . their carricula. The
J";t}ng task for the thizd and ;ourth graders, for O;AIPIGf
vas tait by  their teachers to ke very qhaliénging, but
sonething the olderx childxcu'conld'dn with effort. 1Im both

tasks the subjects were tcld ta vork as fast as possible and
¢ .

[] ¢ .
- .
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/
that their frogress would by reedrded. Inasmuch as the

intent was to prevent overt verbal rehearsal of the 1items,
\ :
the tasks were successful. The possibility of covert

rehearsal, on the other hand, is always a recurrent issue.

Concerning this, several times throughout the IT condition,
at;er LRI arrangéd the blocks, f expressed "amazement" at
S's .ability to .porform this task throuéh the interference

and n%ked'(sinilarly to the Base condition) how § could ever
remenber the colors. The majority ot the children said that
A )
they d4id not know, even those who had reported covert
Y .

-tehearsal previously?. Some of the children offered

o

explanations, none of which reflected covert rehearsal.

Some of the younger Ss (grades K and one) indicated, ﬁ}

don't know, I Jjust ‘membered them: my mind connected them to
my brain!"™ Another reported, "I put them in my ‘membring
cap bgfore (I do the ,cards) and then take them out." When
asked 1f they tried tc say the colars during the
intexference, naone of tﬁen reported affir-ativélyl Several
of the older 58 indicated’ that they rehearse a sequence
"reni good"™ while it 4is being presented, and then try to
think Lack to it at‘r;ccll. Two of the older Sa nﬂd ong of
the younger ones refported using a mnemonic device (e.g., the
colors of their clatboa) to h?lp'then rempember, But even
tha‘nnenonichuors ropo:ged nat Qeing able to rehearse
covertly during  the doléy. ‘Thé .uaé o:‘nnenonica, ROTH

thogduqh rehearsal, and a "tgenbring cap" ‘reflect a

., .. \

. /

«

4
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knowledge cn the part of the Ss that they had to do
something to "get across" the interference period. All of
these techniques seem designed to store the information in
short-term memory as well as possible in the hopes that at
recall they could still retrileve 1t. This notion of
bridging the interference period, as well as the 3s' own
reports, i;%icate the etficienéy of the interfering tasks
vith bcth overt and covert rehearsal. The- only 3 who
reported covert rehearsal was a fourth grader in the pilot
study. However, thé interference task utilized in this case

\4:was the one later restricted to thé kindergarteners and
)

first graders ~-- the picture naming task. She was able.to

, Lol
name a card and then recite a color in the sequence covertly
before the next card (e.g., man (owt loud), blue (silently),
bear (out loud), green (silently), etc.). However, wfien the

other task, counting by thgees, was introdu

longer able to rehearse ccvertly.

) b
A second explanaticn for the 'rgmaining performance

LY

Qifference between the Ps and the NPs in

centers on the theoretical basis fo

the IT condition
the Alternative
hypothesis. As indiéatéd above, Flavell et ai- (1970)
found thit there is a developaental increase in the neno;y
span of suﬁjects from kihdgxgqrten through grade four. This
increase coinczdjg vith the observed increase 1in  the

proportion of qhjldren who a:u;leagitiad’ga Pxogucars. it

\
J (\‘ * \ ! +®
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‘may wvell be, then, that these ftactors were confounded in
previous studies, and the IT condition in the present study
served to divorce them. 1he difference in ihe mean naximuk
length successfully ré@alled ty Producers over Nan-producers
reflects the confounding cf these factors as well. There is
little doTth that the production deficiency hypothesis can
account tor the data of the Base and Teaching conditions.
However, 1t becomes clear that there is at least another
factor differeptiating the twc groups when the effects ef
the  production: deficiency are equalized  through
interference. ' It is evident that ,not Aonly arg the Non-
producers remembering fewer sequences in the Baée condition,
but the sequences they are recalling are the shortest ones.
It the Flavell et al. (1970) study is,considered, one vould
predict that the Non-producers' (whicCh consist entizely of
kindergarteners and first ‘gfaders) mean maximum gegquence

shoulg, be between 3-4 imems. The mean observed va just

under three.“Thus it may have been that in the Base'
condition the Non-producers were not even able to retain the
longer seguences in order to rehearse them, whekeas th
older §s were able to do bPoth. In fact the difference,
which  d4isappears 1in the - Teaching c?ndition, vag fcund to-
reappear if tﬁe length f theﬁgeqnencés is ;ncteas?d to 6
and 7 itegé. This As clearly indicative of a guantitatiye

difference betveen the grcups.

A . . 3
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)
As in the Flavell et al. study the older. children in

this study seemed ‘more knowlédgeable about their own
memorial capabilities than the younger Ss. This | is
indicateé by the number of Producers who tried to rehearse
"real qood" prior to the imfosition of the §nterference
task. This implies a conscious knowledge that they will

have to compensate for the lack of rehearsal time in order

tQ recall at a later time.

3

It 4is quite evident éhat the two factors -- production
deficiency and memorial deficiency -~ are at least
 correlated in terms of developmental trends rega;ding the
effect they have on performance. Other factors may be
correlated with them as well. However, the overridlng
consideration involves the pu;pose of the child's use of the
verbal rehea;sal-strategy. These detectable differences may
only be, as it ueré, the tip of the iceberg. A great - deal
of research has been focused on varicus rehearsal strategies
in adults, with primary emphasis being placed on the role of
rehearsal 4in transfercing Ainformation from short-term to
long~ternm Remory. For example, ‘}kinson and Shiff:in (1968)
suggested that uhQQQVer an item is rehearsed, it is retnined

1n the short-term store and some information about 4t is

L
,‘tl .

transferred 1ntg 1ong term store. The verbal rehearsal
engaged in by the Ss in the prasant study can ba’interp:ﬂted

a8 one txpe ~ of tehearaal ] strqtegx,» ' THe  repeated ’

n

‘ - ' - ! . *
\
' L : - , K}
f A o P T I
. .
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verbalizations serve to increase the probability that the
intormdtion remains active in short-term memory and enters

the long-term store.’

In this frame of'reference, then, both the production
deficiency and the memorial deficiency of the Non-froducers
are simply corPeleated to and indicative of an encoding
deficiency. The deficiency in the overt production and
réhearsal of the labels is thus interpreted as a
manifestation of an earlier stage in the development of the
encoding process. When the NPs are placed in the Teaching
condition, the information 1is Kept acéive in shoit~term
memory so ‘that _at the time of recall, they can eagily
retrieve it from STM. When the Producers try to compress
more ’repearsal into the five seconds in which the last
stimulus ttem is exposed (and hence beford the ipterferencé
task commences), vhat they acdoiplish is 'additi;nali
activation of the information in STM, so that when the
interfélgnce tasﬁ 'As completed they can stikl retrieve the
information. The fact that not all tne Produceré engage in
the rapid‘réhearsal, but can nonetheless accarately recall,

pay indicate that there is a concomitant quahtitatiie change

in the duraticn for which STA can retain information without

rehgarsal. One would e;pext,’then.~thct‘if"thé Antra-trial

1n£erferénbe',pe:10d verd ¢xtended, that the Producers®
: \ . }yw‘

pérfo:hnnce uouldddécﬁh&sh; but at A_algiex rate. than. thé'
. . ) . . ) ¢ :

3
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Non-producers"'. This, in fact, was observed in the

exploratory study.

If these deficiencies are reduced to deficiencies in
encoding, then. many questions arise. How extensive is the
encoding deficiency and what processes are affected by it?
For example, is the deficiency centered on the retention of
ipformation in STM, or doés it aftect the transfer of
information from .STH to LTM? Childreniare clearly capabhle
of remembering many things for both a short and a long
period of time. What sorts of information are affected: is
the deficiency indigenous only to this type of task or 1s it
more generalized? What other cognitive faculties, 4if any,

’

develop synchronous with an encoding proficiency? Further
research is clearly needed to develop this aspect of
cognitive development.

. -~ 'x (\
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Exact Color Sequences Utillzed

Practice: 0, B, W
)
Base Trials:

Block 1:

Teach or IT Trials;

Block I: B, G,
Block I1I: Y, O,

Practice: 0, B, W

APPENDIX |

" Main Studx

G, W, R B, Y, R, P Y, G
Block I1I: B, Y, P

Explogatory Studies

Base Trials: G, W, R B, Y, R, P
. ' /
Varying Intervals: ;
-
“Block I: B, G, W, 0 P,Y,R,B

'

Block II: W, G, Y

4
Varying Lgnbghs:

Blocg :
B8lock 11}:

COQe

Y = Yellow
Q = Orange

’ ’ ’ »

B,P,Y, G,W G,R, W0
B, P, Y, W, R R, G, W,Y

o

U

‘R = Red

}. ‘ G~¢“Gr§§n

B = Blue

P = Purple
M = White

Y, G, R, 0,8} .



APPENDIX 11
# of Trials of Correct Recall

& Grade K

Non-Producers

Mediators
Sk Base Trials Teach Int. Task Observed Reported ‘
i 1 o h N N
) ) 2 | } 0 N N
3 1 ] N N
10 2 0 N N
23 ! 3 N N
LX 8 It 0
N 5 3 2
X 1.6' 3.7 0.0
MAX/S 6 6 6
(N x MAX) MAX ~ '
TOTAL TRIALS 30 ' 18 12 ' )
PER CENT 8/30=26.7 " 11/18=61 0/12=0.0 ‘

o "‘



APPENDIX 11 (continued): , . » 58.

: d
Non~Producers

; . ‘ Mediators
S# Base Trials Teach Int. Task Obsetved .Reported

8 o 2 N N |
9 | 0 6 N N ‘
g 0 3 N N ,
13 0 5 N N
16 S 3. N N
15 T 0 N N
17 0 .5 N o N
718 0 | 0 N N"
19 0 y, N N
20 0 0 N N
o o 0 NN
25. 0 b N N
. IX 2 30 2 -
N 2 7 5
X .07 43 0.4 | .
MAX/S L T - 6 ‘
MAX. TOTAL . 36 Y 30
PER CENT  2/36= 5.6 30/A2= 7.1% 2/30= 6.7
. o, .
. | R , .
dOnly 3 ‘base trials Were admlnlstered per subject (see procedure for '
detalls). - . C g ‘ // .
I " : o I o
g .‘ S TOtals for Alljuoq-rroducqrs e, |
X 10 o A T
\,‘ R ,I fﬂ‘@}‘ 17 N "lo : ‘7 . TR “ . - o
T Y R
-',..~~fx:"[‘.na3(/spf_ Y T Y LR T
S Ay emar BT T XL TS ! .1”15‘: w“ o
"Jf‘: »
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APPENDIX 11 (continued) : : : | 29

# of Trials of Correct Recall .

! Grade K

nProdhéers'
' ‘ : ‘ Mediators
S¢ Base Trials Teach Int. Task @~ Observed Reported
o h . 3 Y N e. =
22 s 0 oa ] Y Noe
" EX 9 o Lt 3 N §
N 2 < 2 o
‘ b
R h.5 Y15
o MAX/S 6 | 6
(N x MAX) o \
' MAX. TOTAL 12 12
PER CENT  .9/12=75 - : 3/12=25 Lo
. ' ' .
Moer



APPENDIX 11 (continued): . 60

¥ ot Trials ot Correct Recall
. Grade | »

Producers
Medlators

S# Base Vrials Teach Int. Tash  Observed Reported
3 h 5 Y Y
l 5 * 5 N Y a
6 4 6 Y Y
9 3 p 0 Y Y ¢
13 L M!" | N . Y ac
x 20 1643218 |
N 5wl "fiﬁ’ﬁ" 2
- SO - .
X, ’12»0!,, S ' I 0.5
MAX/S cod LA éii.‘ 6
(N x MAX) MAX TR e
TOTAL TRIALS , i 18 12
PER CENT 20080466.7 16/18=88.9 1/12=.837
Non~Producers
Medlators
S# Base Trials Teach [Int. Task Observed Reported
| ] 5 . N N
2 ] 5 N N
20 0 3 N N
21 2 6 N N
23 2 6 N N
24 | 6 N N
10 2 0 N N
] 1 0 N
L 0 0 N a&
4 2 ] N N
15 ] 1 N N
16 ] 0 N N
22 0 h N N
IX 1h . 35 2 ‘
N 13 7 6
X 1.04 5.0 0.3 (
HAX/S 6 6 6 N )
(N 3 MX) MAX - )
TOTAL TRIALS 78 » h2 36 .

PEK CENT

®Medlatdrs reported DUt not observed

1h/78=17.9 35/02+83.4 2/36=5.6

“Narglnqlly classified a3 n{pfodqcar-.

V:\* . ,



APPENDIX 11 (contlnued)

# of Tielals of Correct Recall

&
Grade 3

Producers

-

SH Base Trials Teach Int. Task

Medlators

Observed . Reported

e, Attt e
]
LY

] 6 [

2 5 5 o
3 6 ‘ 4

4 5 h

5 5 3

6 3 5

7 6 2

8 5 6

9 6 2
10 4 5 &

1 h l

12 3 \5

13 6 0

' h 5

15 4 , 0

16 3 6

17 4 0

18 , 4

19 2 |
20 4 5

. 92 50 14
N 20 ‘ 10 10 ',
X b6 5@ 1.4
MAX/S (6) (6) (6)
~ (N x MAX) MAX ,
TOTAL TRIALS 120 60 60

PER CENT 92/120~76.7 50/60=83.3 14/60«23.3

Non-Producdys

None

Co L S

' 'Hbélutbﬁa,¥§pqrtcd byt not obgerved
1 R N .

°Harg_3mlly classified as ] producer

o , o

A ZZ A A Z ALK CXZTZZ < =< < <

o

DL B . I I 00 IR I JP S P S e S D e

ac

ac

61.
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APPENDIEX 1T (continued):

f of Tilals of Torrect Recall
Grade 4

Producers

Medliators

Observed Reported

S( Base Idlbng " Teach iﬂl;_Task
! 4 4
2 6 6
h 6 » 3
3 6 5
5 6 h |
6 5 5
7 b 3
8 6 6
9 5 B 2
10 S 6 T
1 5 o 3
i2 5 6 f
13 6 2
14 6 6
® 15 6 0
16 6 5
I 87 hs 17
N - 16 8 8
X S.4 5.6 2.1
MAX/S (6) (6) (6) -
(N x MAX) MAX
TOTAL TRIALS 96 48 48

PER CENT 87/96~90.6 45/48=93.8 17/48=35 k4

Non-Producers

one

‘ . .
oduction reported bbg net observed
i

X Z A A CZTZ A< <2 Z <

€ € €€« €€ < € =€ < <

b
a
a

62.



<

- 0°0=00¢70” 0°0=00£/0 0°0=00£/0 0°0=00£/0 IN3J ¥3d ‘ . .
00§ 00€ 00€« 00€ Y STIV(¥L “XvW TWLOL -
(XYW X N) ’
00l 001 00( 001 S/XYW :
0°C- 0°0 0°0 0°0 x
£ £ £ £ N
0°0 0°0 0°0 0°0 I
0°0 0°0 0°0 00 €€ )
00 070 0°0 0°0 (€ . - JuoK.
2°C 0€Q 0°0 00 (e)62 .
e REET 335 0 ‘335 0 s )
Am~m>guuc_v $432NP0OJ 4 ~UON SIFINPQAL ¢
: X 3peuy )
133440) s(efJ4] 40 g ‘
) (S(eAJ3IU() [[{HuUO[]!puUOy :
20°0=002/0  %0°0=00Z/0 %$7=00Z/0S T$57=007/09  %5T=00T/0S %S[=00Z/0SL  INI) ¥id
2007 %002 %007 - %007 %007 %002 STVINL “XWW WIOL
z001 £00¢ £00( 3001 $001 200! S/XYW
Z0°C 20°0 474 474 £ 474 £ 474 x
4 z 14 z 4 4 N
00 £°0 05 . 09 0s 091 I
20°0 20°0 £09 e %0°0 £0S %001 (ay62 R
Z0°0 2670 %070 87 £09 £0°0 €09 9z . _
JACRL:TER 9 yibuey S yibusj #S { Yyibuan 9 YibuaT g Yibuay £

S1320PO.J4-UOK 3

N

—

X 3pedy

1994409 S(etd] 40 %
(s41buat) (( uo{11puo)

$3(pnig Auoleso(dx3 woL4 §3409§ (|

([ %[ANIddY

$1930poig



-
7

{

0°0=00Z/0  0°0=00Z/0 0°0=0Z/0 IN3D ¥3d .
00z 007 " 002 SIVIYL XYW TVYLOL )
1o 001 001 S/XYW
0 0 0 x
z 4 z N .
0 0 0 X1
0 0 o 8L - Swam
0 0 0 24
0t Ae[aq 0z Ae(3q 01 Ae(ag Ae(ag #S )
$1930p0J4-4oN ’ ) $S193Npody -
[ apesy . ﬂ
L [ 4
] uooaﬂwu s(ef(df 40 g
. Amﬁm>guucﬂv [{{ 4Ofli{puosy
20°0=002/0 $57=002/0§ £09=002/001 INIJ ¥3d
07002 . 0007 07007 SIVIHL “XVW TVL0L )
001 00 ( 00( S/ XYW .
00 0°97 0°0S X o
P 4 14 ~ 4 N ;
. 0 © 070§ 0° 001 X1 suoy
0 o'0s 0°09 61
0 0 0709 Lt
L 41bu37 9 yibuad § 43buzn 'S
- S435NPOUJ-UON /ﬂ ‘ $J90poLy
s [ apeuyn .

uuoguou s(efiy jo g
(S43buaT) (( u(t{puol

>




S~

~

gz°< - , §T°< .d T
LELTO Al . AR (z (eloL °  (sepesS ssosde)
Zi0°0 9€L"0 (L N 8950°0 [E0°( gt dod4iy L
#{0°0 Z000° 0 (000°0 l Z6L°0 9§0°0 LEL 0 € v .
lots R GZ°< d -
ql9°Z 91 888 ( 0z telog (sopesb ssosde)
. gTL 0 790°Z . gl . (60°0 9q9°1( gl 0443 @ ydedp
VAARS CSH 0 09¢°0 ( A3 ZzLo EqZ°0 z A 4
) gT < 0L-< d
{89°C 62 640°9 % telor (s3apeib ssoise)
§2G-Q 65970 8¢ EL0 §2°9 6g dotx3 aseg .
gl 820°0 82070 L - 70072 69Z°0 L08°0 £ v . .
4 SW $s Q). 4 SW ss . 4q 93005 :

SJI32NPOIJ-UON UY1K

S122Nposd Uiy (M

Al

X[ON3ddY

Spuss] mm<muo* s3|qel adueiiep jo sasA[euy Aem aug



S0°>. : . . 4 | (s
6£0° (42 : . ] (saoL | [ sopesf ~
G€0'0 f£0g8°0 £z - I | soes3 sougmy
AL 9€7°0  9tT°0 | . Lo . S dN~d
T e o - .
. . o> | & F (S .
" 0L ( Z€ | (TI0L | [ epwsl -
- - —0q0°0  REZ( (€ | dJots3 |  sonoqm}. =~
608 “ ([ 0Lg"0  0L%°0 t L _ dN=d -
B . gz*> . T L
(ze : | (eloL | Auﬂﬁm,.
€Z0°0 (6(°E 9T - | dod43 b ed
. gol 0 €lo0 €00 [ : , B S | - -
, 0> 57> - o>} d | (yrE.
n9€°0 9 . légz 6l . €L0'E 9€ | (mor | sepesS -
lzo*o  61€°0 I 90 £qL°T gl #Z0°0 94870 q€ | f0443 - sosm)
0°2 gH0'0  940°0 £€L6°0 gHL'O L0 (40726 92Z°z 9ITT ( 14 , dN-d .
’ S0 > o U oszes ‘ (o> | d .
: 030" L 9T ToL e 62 ] : qZZ €l 99 tezoL | - Ipeal -
HEO'0 © T98°0  §Z Lz 0 499°¢€ 82 - 080°0 96E°f 37 40443 . snufmy
1S £61°0 g6L°0 99(° (L gqL'0 gHlL0 [ (6q°0(l 6Z8°8 6Z8°8 { ‘, ¥ - di-d -
. (00°> 90> | toor>| 4 | y 5 -
LI s Lg sgzizz L | tezop | (F ey
0g0°0° ©CfE°( €€ | £z(°0 6599 9¢ . q0('0 60%°L t£ | 40443 | Py
iZ°0L  EqLT0 tqlt0 TR 79970 L Z99°0 L | 9S57TR( 9B ql 98kl S ,* S
4 SW 5S 4q 4 SW 5S 44 ¥ SKW- S§ 4q  f¢9d4nog | L\ L
Lt Uiyl GIe3L Uyl (M Iseq u(ql(M 4 .
co._u_ncou, Yoe3 yiylim ‘sdnougy uaamiag ouc‘w:mw 40 sasAjeuy Aem-3ug ] ‘ ..‘J L, :

A XIONIdAY "y . -



(100 >d ‘g = 4p)

Y

(0z°<d ‘(| = 4p) ‘sen{eA-1 -
kAN . oL (I paie(notey dN
65°0 67 0 70 64°0 sadue(JeL ,
1°C LT AN T4 ’ sueay
(oo >d ‘07 = 4p) (0t <d ‘61 = jp) San[eA~1
88" % ) 8% ¢k palefnoyfe) d
09° 1 g8{°0 60°0 gL 0 saduejJey . 3
RS g8 g 6% : g g R sueay
il aseq yoeag . aJseq Lt
(0°G = "xey) ((eday uqupOu wo.cumcoq uine [ Xey Uedy
A Y
(50°>d “({ = 4p) -~ © (100°5d ‘S = $p) san[eA-1 .
24 . 6L paig(na(e] o
{0°0 20°0 9( 0 70°0 mouam_smk R
AT g4l S qL . 741 - sueday
(100°>d ‘0z = 4p) (0z°<d ‘6 = 4p) ~  ssnpea-1
’6°6 6Z°( ) ) paie(noie) m
9070 9(°0 o0 - 3{0 sedue | sef
$°92 9708 ("88 908 suedy
Ll aseg yoea| aseg
[{@33Y 159440) 4O s(e(4L jo g " )
dnoJ9 Yde3 uiyliM SUO[I[pUO) udaMIBg SUOS | .Jedwo? 104 san(ep-1 pIte(na(e]

(A XTONIddY



