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+ between the ages of 12 and 14.

— e et Y ' - A o [ S

;‘; . : '. égstrsct | o :
The s fudy was designed to test the Piagstian theéry thst distinct

stngc, in the okg@nisstion of u.mory cprrespond to successive stsges in
) /
cognitive devslopmqnt“‘ Fhe populntion consisted of 150 eighth grade stu- °

denty» nnd the stuay'smployed a'within sbbject design with all the subjects

L .1 . -

Cognitive- levels were uuued with a balance bean tssk fromh

Inhelder and Piaget initislly and agsin at seven months. Mnemopxp leifls

were sssessed with Piaget and Inhelder s memory of an arrangehent task . .“1

both 1nit1a11y apd again at six months. All assessments were\conducted
, | Lo '
clinically with the use of protocols develoé}d for administering both
) : ',_l ' ) ’
cognitfve aqd mnemonic taaks. o ot ’
_ : o S

The data strongly suﬁport the Piagetian theory which links long-term

»
- 2 a

¥

a ? 3

memory to cognitive development. Immediate recall memory was fgund to .be

- hoe
L4

independent of the'initial cognitiﬁe‘sssesSment, thle six-month correct

) . .
*

. : £y D
recall, reconstﬁuction, and re;ognition memorf were fouqd to be highly cor-

relaced with the seven-month cognitive assessment. -Students assessed initial-

8
4 -

ly as nonformal but.became formal within the seven-nonth interval had -the

M , ?
i

same chance of éorrect recall, reconstructionsy and recoghition as those ini--

tislly assessed to be formal. R»seven—month formal eognitife agsessment was
0 "
~ \ 4

) generslly chsracteristic Qf-students with correct sixrmonth recall, while -

q B A e ‘ :
the\incorrect recognition and 1ncorwétt recall/correCt*recdgnition groups

did not significantly differ with respect to the percent Bf subjects assessed

0..4 ’ y )

« » . ’

to be formal. b -t ' \ " ™ 4



f The'impo;tence of memory in learning, in the pefformance 6{ dey to-dey

]

reeponeibilitiee, in social reletionehipl and the like has made 1t a focue

of 1nterelt to plychologiltl and dducators ;rom eerlieet deyl. "|The classical

-

view of memory held it to be associative. Pontuleting the exis ence‘of a
"memory trhce,' 1tz stréngrh vu"ae'eﬁedl.té'be depandent on the gbilicy of —
~the holder to -assod¢iate a given perdeption or thought with a particular '

environment. Its strength derived allo from repetitions ahd rejnforcement.

&
|It| weakness.'or decline (forgetting) was attributed to disuse

hY

- Because they believed that an understanding of perception ould throw

“
studied .perception and in the process, partfﬁulerly the. memo

of percep-
s ! N ? .

tions. They aéreed.that the incoming sense eyent,‘qhile an important one;,

2 .

* / .
to undergo modification by processes in the central nervous system. In

.
*

doing so, theylincluded perceptuei factors in the bases of mnemonic trans- -

formations. (Riley, 1964).
-Yet {the associative view of memorﬁ, wﬁile accounting for some mnemonic

-’ . “ ~

.\ 1 ! I Ny ‘
transformation, was unhgig,adequetely to explzin memory improvement over time.

-

Memory improvement was attributed to the improvement of the Yetrieval state
- - . N [ §

. * . Lo

and the improved accessibility of the memory trace. /Uhfortunately néither
) v ! . . . ' /

of these changes was specifically described. )

+

»

The formulgtion of a theoreticll poeifion'that aécouﬁted‘fer ﬁnemonic ‘
t:enlformationa became the achievement of Piaget and Inhelder (1973) who ’
L 4
] ¢ L B ‘ .
’developed an operative ;heory of memory. By their view, knowledge begina

" with the easim!!etion of(experience, the hypothetico-mathemq\}cel procesaing

of that 1nformation, and emerges finally in a set of operationel schemata

hd interference.

[



<

apgropriately responsive to the occurrence of.that class or catcgéry of

experiénce in-the future. Memory 1is, in part, the }vailability of the

operational schemata when needed. - These ﬁrchnncl‘b;ing‘dcvilcpmintll,

. .o XF,

they differ over time in the form in which experience fpr assimilation and
. l L] . - .

o ) N v . .

processing can occur. The: organism différs in 1ts capacity to accept

‘axpnrignccll At-a giynn—dnve;npmentnl.ntagg,.ﬁox.nilmpln+ the organigm = . _
can process experiencer which occurs in.concrete form but will be unable A

to déal‘with experidnceé occurripg in abstract form. ‘Thus the stage of
. :

cognitive devéiopment defines ané limits, thé kinds of experiencé which can

+

be stimilated, processed, and converted to opera(ionﬁl schemata.’ Knowledgé

’

" and memory are confined to éiberience consonant with.the cogniti&e stage of -

devclophenb. Memory is durable when the structure to be réemembered requires

} . . ) .
the achievement of an order of schemata paralleling the cognitive stage of
- .‘. . Y ) ' . N l“
developmeat.. Hembry,if at all, is of short duration when tha'struqtu:e to *

be rememBered requires schemata,pf an-order not’ yet achie€ved by the subject. oL

:The duration of memory.depgnds ﬁpqn the parallel between cognitive and memory/

-
stages. )
Two implications derive from this view. Fi#Pst, there Should be dif-
. . . . N/ .
ferences in the way subjects’ across ages remegber a stimulus or an event. .
. I

These differences reflect the ‘sibjects' operational level at any g1veh point
4, Y

in time. Second, memory undergoes transformation over time so that with the

-

. . . . |
achievement of the appropriate stggr, the quality and duration; of memoxy

nhéuid be substantially better.
.

" Piaget and Inhelder studied cross-age and longitudinal changes in the

« .Y

memory of certain logical structures in ch:iijﬁn (1973). . A o

. y . .
‘One study ifvolved a seriated afray of fen wéoden rods which are shown

_to a group of ch{ldrse”from three to eight years of age. -After -one week,

~ e ~

) ) /’

5
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o~

they vere asked to producc a drawing of the array and again after aight

. v
mogth:u. . ; : o

' “
v .

'Following the one week‘drnwing, the opofational'lqwc’s of Lfhe children

vere detcrmincd by rcquiring them.to COnhtruct thc}llrics. Piaget and

Inhelder found cross-age diffqrencqs in the J‘awingl which corresponded to '

- eross-age di!tereneea-in«eognieive~}evel.f’Ihay'fequ~a~gcnc:ally-adoquatp__ o
. . , ) -

4

correspondence between the :ubjects' qéerational Tevel and ﬁhc organization of
. . . L . :
memory ¢xhibited by the drawings obtained after one week.
The drawings made After eight months werd better reproductigns of the

model, Piaget and Inhelder attributed this 1mprovgﬁent to the memory's

» H

. ‘ . * : [
having attached itself to a more highly elaborated schema and this schema

pro;iged a bétter reproduction’of the original (19735.' ‘ )

Another‘atud§ involved the memory of ‘an arrangement of three geometric

F

forms, rectangle, ci;cle, and square, taken two at a time. The permutations

were displayed on a card shown to each of 32 children aged 4 to almost 13..

- L]

Each child was asked for a brief description vf the model and an opinion

of whether it was "mixed up" or contained "some order," The child was then

'-
¥ &
asked to make a memory-drawing. A second m mory-drawing was dqpanded a
week later, followed by a reconstruction using a‘larger;number of. figures .
‘than were present in the original. The game procedure was adopted six
’ ’
months.lat&r. < . .
. N . ] . . P . '
They found that memory (regall and recqnstruction) was reliable in.
* )
only those aubjocts who had reached the age 1eve1 at which corresponding
p ) ) | | .
operations emergo.: ‘ o oo e

‘The™ operations involved in. these arrangemedts belong to the proposi-
. \ .

tional or hypothctico~dedhct1ve.level. It was thus natural to expect,

“-

accordigt tq Piagnt.aﬁd Inhelder, that_correct memories should not appear

N . ' .
. 0 A \ a R Y
. 3 » . ¢
\ B -
.
:
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1 - v . . .

R

unt11 the age of 11 to'12. In fect. 1 of the 9 subjects (77X) peving _ "

. . T . reuched the ege of at least 10- after the preeentetion remembered
L - -
. correctly. Alchqugh the others did not, they nevertheleel ahowed suf-

ficient growth to euggeet the impect on memory of evolving operational

»

echemete.i ' \" l _ . - _ : . o .

— e A numbe? of studies either testing the Piagetian view~of”hemory“0t“ R

o seeking gg)replicete ;he'etedies from which that view was derived have

~

- . ' o .
. /)been completed. .While the general phenomena in long~term retention found

-5

Some studies (Altegeyer et al. 1969; Dgﬁlem, 1969; Furth et al. 1974,

]

Libben, 1974) have confirmed long-term memory improvement but to a some-
" what lesser degree than fodund by Piaget. Significant but.low correlationsg
hp&e beeh found betweeh.performence“oﬁ mnemonic and operational assegsment ,

tasks. ?owever,”these relacionwhfbs di4 not always change in parallel

s | err'Ehe long-term ret(ntionjintervdl (Libep;’1977). For example, a -
child's rating in an operational‘eesesement task might be wore or less

advanced than the ‘corresponding rating on a mnemonic task. -

) Cross-eectional studies Nave demonstrated that developmental trends in*

LN b, N

. ' . memory parallel developing operative schemes. Longitudinal studies have

offered only qualified support for the Piegetien position. ‘ L

on

Problems in methodology may kccount for the no!‘ut%er1§ consistent

e freeultel In some etudieé (Adtmeyer et al. 1969; Daﬁlem, 1969 Furth-et'ei.
* -
». " 1974) operative’ level was inferred frOnimnemonic performance, while in " -
. " others’ (Liben, 1974 1975a; Samuels, 1976) separete operational assessment
\ . [ ] N -
- : R i / . ' . 4

tasks were 1nc1udedu

] .
L .
» ~

Another possible source of inconsistent results is that some of:tﬁe
s . N

L)
. . .

* . studies used dﬁfférent'timegintdrvele thenqthoeegused by Piaget and
. oo - - \: « v ) . . ’ .
h\ .‘ * . N ‘ . ' L ) . « T , \
\) -‘ . Y ) 7 - T " .I .. -

by Plaget and Inhelder have been replicated, differences have been reported.

\

RS AV it



“levels of.cognition-qnd memory ‘by tasks .that required the achievement of

Thus, .an underntanding bt the proportionality between weight and distance

Inhcl’tr and/or the subjects used were from different populationl with .

7

. incompstable dcvelopmental lcvbfs (Liben, 1977) Replicatod studies ) R

L]
including children acrdss wide develoPmental lpvell offer oupport to the , .

‘Pingctinn position of the parallelism of pemorieo and operativc levels \.\' T
while studies inclyding children within the same age levels offer,iimired ) | .
e _ - . ) . Lo
support of the hypathesis. s - R

Learning from'the experience of both Piaget and Inhelder and the

- -~

researchers who tested and replicated their work, this study uséd a
.ubatantialLy larger sample and smployed a within subject design in which ~

all the children were between the ages of 12 hqdaia. . Moreover, it makes -

. .

no inference whatever according to dge as to level of.cognitive develob~

v

ment. but assessed each of the subjeots individhelly to determine their K

.
- L] -

4£he same pighér order strueture, that is, formal thought, for their - ,

successful-accomplishmeﬂt. Hence, this study was designed to test the ¥
Piagetian theory that distinct stages in the organiza€ion of memory
\ ) .

PR 4
L]

. v R [
correspond to successive stages in cognitive development. .

A -

.t o - ’ *Methods and T!chniguea ] \ >

~

.The oxperimental population consisted'of 150 eighth grade sfudents

from a suburban central New JLroey Middle school

Cognitive levels were init)elly aasessed,with a bflancc team task-
4 !

. (Inhelder and Piaget, 1958) The, task involved Balancing a beam with two

weights by taking into accoung the ‘distance of each from the fulcrum.

wlb necesaary for success.. According to P(aget ‘the aceompliohment of

v ‘- -, .
this task requircr the nchiovcment of formnl thought operatioﬁn. Subjects'/ SR
I - . ] ot e
- ' ' g J v R

‘ . »
* \ L w 8 - .
’ ¢ N . N ‘
/ H \ \ .



-

operational levell were classified as oni of four ltagcl'ot substages
paullcling thou dea}fibaby Inhelder lnd Piaget (1958).

Mncmoniq lcvoll of the -ubjects vere clinically assessed 1nitially

be qgasuring memory of an qrrangement of three geometric figures, circ}c,

A

: ‘ . : .
triangle, and square, taken two at a time. Thig task, toowfuccqKGing to
» ¢ ) l )

Piaget requires the achievement of the formal stage of operations. Subjects

were classi?iad in vne of four mnemoniq-;tages and.ghiir subst ages p;rallel—

iné;)he four lt,gep,of Piaget and Inhelder (1973). E;;h subject Q;s givgﬁ
a card'containing a picture of the geometric f{gu?eq and asked a series of
qu;;tiohs about the arrangement. Tﬁey were tﬁen to;d-fo examine the card

as long as necessarylfor a memory drawing wséld later be requested. ‘ |

Six months later recall, reconstruction, and recognitidﬁ ta‘&s vere

administered and subj;cts claésifigﬂlagain according to mmemonic levels.

is;milgrly, at seven mvnthﬁ, cegnitive levels wére again assedsed and

classified. It was not bracticab}e to administer the tests for cognitive
lével at the same'time as the tests for long-term memory. Assessments

f&r cognitive level were made no more than one month later and are

)

*

considercd as existent at the time of the memory, tasks.

[V
Protocols for administgting both cognitive and mnemonic tasks vere

\

'formulatcd as were methods for classifying'the responses. The protocols
o v - ' ; .

were field-tested and modified in tHe light of that experierce.

' 1Two or three experienced interviewers’observed a clinician testing
v - v ' .
a subject. Interviewers and clinician noted the supject'l performance

- -——

independently and' assessmerits wer; compared. A ‘tester was classified
ﬂvili@atcd" when. there was consensus among rapgra.' Only clinician?/

satisfying fhic requirement were used in the-ltuéy. *All interviews

) .

b) ' o S) ‘-

-



; -~ ) ' » . 7
TN veéle recorded on tape for comparison with the written protocol, if neelffd.
.o ' - o N
_"All_form: and tapes were reviewed by a committee of researchers. 1In

LAY

instances of di:agrecment,'the-fotms'nnd tape were reviewed by'twq

" “clindcians. . Final rating was reached by a consensus of a research review
L} v ¢ .

o

committee. .
.

. ’ . ‘\7 R ) ~N
Inter-rater reliability was .96 on the balance beam task. For ’
—_—— . - \) . - - - - - —— - - - i C e s - e = e e .. . . PR

' '.immediate_recill memory, it was .98.aﬁd at severf mﬂhthp, .95. For re-
‘e |. construction, inter-rater refiability was .98. The recognition task

involved a choice by the subject of one drawing from among four, only

' \
one of which was correct. No errors were -found in the scoring of this ' .
Fl?k- | . . e " ’

Data Analysis. =~ =,

i}

’ . . . . :
The question being studied is the relatidﬁship,between cognitive and

-~

e mnemonic levels of development. Subjects were blassifi,d by.cognitive

?

leveis of operation according to perforﬁiﬁca on a ioaical task. Given -

. these classifications, thé subjects' performance on mnemonic tasks provided . -

»
¥

92:~E:;}' for identifying the relationahip'betﬁeen cognitive and mnemonic

Y
, 4 levels. ' ) .- . ' @

Although the study did identify and,assemble data by all cognitive
anl mnempnic stages apd substages, these data were collapsed into two
cognitive levels, formal (F) and nonformal tN) and two memory levels,

* A
.correct (C) and incorrect (I). All nonformal cognitive stages (IIA-IIB).
vere grouped in one category and all formal (IIIA-IIIB) iﬁranother in .

T . _ ” )
order to center on the difference in responses between formal and non-

- - ’ > s,

. . 14 * . -
formal subjects. No level I stages were observed. ‘ C . \3
. . { 3
-In several ways, Piaget identifies the cognitive stage ét.which

formal operations emerge ‘as Stage ITIA: : _ :
.- o N N A
Q . © ' ' 10 : )

\




‘even I1IA, formal thinking ﬁakes its presence known...." (Inﬁglder and

., Piaget,. 308) .~

" and Piaget, 313).

1

-
'S L3

"The notiop of sproportions. does not appear until forma'l sub-stage

I11-A" (Inhelder and Piaget, 164). S )

4

" "From the point of its.appcafance during aub-sihge ITIB and oftnﬁ. '

» ”

(3 ' .

"Thus tt looks a8 if.the combinatorial 6pi?it16ﬁl”édﬁit1tﬁt! 0 op&y~ " T T
ational schema that is quite gengral'beginning with f,particular stage in °

development (IIIA)... This scheme is formal, not concretg:" (Inhelder

P

Both Qcorrect" (C) meméry stages (IVA and IVB) were grouped:in one
. . .
category and the several "incorrect" (I) memory stages (I-1IIC) were groubed °

in an8ther so that the apprdbriate.mnemonic and cognitive qtagés would £
. B F Y . * -

correspond.

A

"Of the fog; sféges of mnemonic development described by Piaget, he

-call‘cgtage 1V memory‘"correé%" in the sense that it "is reliablé in only

those subjects who have reached the age at which correspanaing operations

emerge' (Piaget and iﬁhelder, 194). Also,

,"'+..correct memory does not appear until the level of propositional
» . - . -

or formal operations is reached" (Piajet_éhd Inhelder, 192).

..."the operations...belong to the propoiitiondl and hypothetico-

. &

deductive levels so that it is only natural thai correct mem;ries should

)

not abpear until the age of gbodt eleven to twelve" (Rﬂ&ketfhnd Inhelder,
195) . ' - : ]

< .

operfg;ons emerge .at about 11 to-12 *

. #1aget has indichtqd that formal
. - . !

ye{rl of age. Thus, mnemonic.staggs'IVA QPd_IVB cdfrespond'in the study

. L d ) ' '
to the cognitive level of‘formal‘gper'ations (IIIA and IIIB). -,

»
- .
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HE

;;nd six~m6

A usjor concern of th& study Vas thcluiftscsncs betsshn subjsctu

Ty .

.
A

_rcsponscs to anemonic tasks by ;hose .t the hoﬁYotmsl (N) snd {orusl (F)

".D N

.lcve oflppsrations including thqss whoss cosnicivs 1uvs1 was - unchlhgcd

4 oy a1 [
(NN and FF) and those who moved into thcffdfmaf lsvsl (NF) in the coyrse
A 28 - L . . .
of the st dy. ‘ ‘;; R "5.'; ..f _'1;' s Lo ;

el e B

crossnclassifisd to form a two-way contingency,tnble4yégﬁbthreé 1zv01s of

R
the joint 1n1€1a1 and.qeven-ﬂpn&h cognicive nsse;&yents (NN, NF and FF)
L S ’\”\. ’
and two levels of six-month memory . (C and I) assessments., It shoqld be

.‘_ T “i
-~

noted that a classification table based upon mote than three cognitige

levels or more than twa memory levqls would hsve resulted 1n too few'.=

obsevvations per cell to sstisfy the sssumptioﬁ?’fcr a chi-sQusne cotrela-?

tion analysis. An examination of the cell frequenciss Qf the axpsnded '

- classification tab}es did not suggest any trends othsr thsn the ones

reported here. “ . S e e .
Results B E:?’f o B

The number of students identified as formal snd nonformsl on -the :

® _ : o
cognitive task is given in Table 1. . . L e
- . ‘ ' I_ N . ) | |
| A ! |
Tahle 1 " o
Inmediate Recall vs. Initial-Cognitive Assessment 1
Balance Beam' Number. Percent Correct Chi-Square Test
Initial Assessment of Students - Immediate Recall for Independence
N 19 - . 94,12 .
VN . T . . 0.81 (df-})
F b o 100.00 o .
4 .._ \‘ l\
f‘ . L]
12 \ C
: v . K-

£



The tablo lhows'that’Ob 12 pcrccnt of the atudontn in the. nonfornal

~

- 1
;roup .nd 100 pcrcc‘n: in the foml gronp corroctly rocallcd tho mmdiatc
uouory task. A chi-squ;ro test (or 1ndopcndonco lupportt the hypothnois of

: . . mno diffcrcnco in correct immediate recall for the formal and nonfgrm:l .
’ v, . I .

groups (x! - 0.8.1, daf=1). . ) : ' T - . g -

. .+ Table 2 containo 95X confidence intervals for probabilitics nnd odds
.I . » k‘ T T m—— e e e e e e .

.o for correct sixrnonth recall, reconstruction, and recognition memory con-
’ ’ ‘ . . \. )
ditioned ¢on the stgdonfcl initial and seven-month cognitive assessments,
‘The estimates are based upon maximum likelihood procedures for qualitative

. data (Hab&:man, 1978). | . .

Table 2 -

95% Confidence Intervals For Probabilities “and Odds For Correct
Long-Term Logical Memory Conditjoned on Initial and'%Month .
- Cognitive Level R

Balance Jeam . Recall: ] Rccomtrugt;grn Recognition ’

laitial J-Month  |Nusber| Prob.  Odds | 'Prob. . Qdde | Prob. 0dds

] x oo s | .04 +01 o5 T3] 08 Tog3 .06 +00 15041 1.0 %030
. _. " roamf 3 |.e ;13 .87 f;; RERUR R IRTTSERER el
r Cr o] a1 |39 407 6 pg+d RN UL e xae 2008 n..

S~

- - L

Separate tests of independence of 3oint initial and seven-month cognitive
¥ ) N

assessments and six-month recall, reconstruction, and recognition memory resulted

| . ~ in highly significant chi-square valu;c of 26.9, 25.9,.and 10.36, respectively,
M~

~ with df = 2. Thus, thcco data provide evidence that six-month rocall, recon-

‘ struction, ‘and’ recognition memories are highly correlated with the student'

A

cpgnitlvornssessmont at the .001, .001,.and .01 significqpcg lovels, ;espectivoly.

a3 : : o~

Q . : o | - :1;3' : . X _,
‘ . - : . . Al
. _ - 5 ' o
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Thc_qgﬂfidcncc intervals for thc.pm and FF,group’_oycplap. supporting the. hypo-
, , . .

lthllil:of no d£2fgrcné§ bétyeen these two groups for-long-term recall, recon-
) \ ‘.'. . M ' R . oy .
s struttion, and recognition memory. These results support the hyp"hclio that

" _l'f;:-xionth memory is dependent off the seven-monthgrognitive assessment and that
. itbdcnti'whone initial ;pd seven-month cognitive assdessments indicated coénitivc

- growth from the nonformal to férmal stage have the same chance of correct recall,

rccohltructioh“as‘thosé;initiaiiy l‘illl;d.to S;'féfm‘l.

™

Table 3 gives 95% confidence intervals for probabilities and odds for

correct recaxi, recon;tructionl and.recognition mehory conditioncd onl;'on
the léven:;Bnth:cogpit}vé assessment. . o o
\, _ L ‘ :
’ ~ Table 3 - o .

. 95X Confidence Intervals For Probabilities and Odds For Correct
‘Long-Term‘Logical'Mcmorv.Condiu!pncd on / -Month Cognitive Level

' Balance Beam Recall Recongtruction ecognition
7-Mongh Nusber | Prob. Odds Prob, - Odds | Prob. 0dds
1N
- _ +.07 +.08 ‘:7 +.09 +.55"
™ 80. |.04 "oy .08 03 |09 Ry 08 lou .30 .21 1.0 T3¢
¥F and F? <\\70 Man 9t fwen.ofd  |ais0 2 N
<< — t
DIFFERENCE (F-NF) .33 +.12 ) 34 1,12 - .24 1,15 .
o . CODS RATIO (F/NF) 13.29 15 10.75 Y0991 2.84 *2-80

‘T =1.41

“ [
[

7

_The estimates show that approximat;ly 5% of the nonformal subjects, (NN) . -
\ . 5

and approximately 40% of the formal subjects (NF and FF) were rated cb;rict on
the recall and r*honltructibn memory tasks. Approximately 50X of the nonformal

subjects and approximately 75X of tie formal subjecti“%crc-ratcd correct on the
¢ : ' / ~ . .

recognition mcﬂéry task, . ' ' - ‘L' -

o @
t - . . o

AN




x ~

Expressed in terms df'ddﬂc{ it 1s estimated Qith respect to recall mnmory

t%;t’qu4cvcry 5 succepsful recalls bi.npnformal'ldbjcct:, 100 will be un- ~ °

.
v

unsuccessful. ¢ .

successful. For every 60 correct recalls by formal subjects, 100\w111 be -

With respect to reconstruction memory for nonformal subjects, for every |

~

'3 -ﬁcce_u'fu:fef:ém'tructions,’ thefe must be 100 unsuécessful ones. For Formal

subjects, the figures are 63 successful for every 100 unsuccessful.

r

With respect to'recognition memory for nonformal subjects, for every 100

succéssful, there will be 100 unsuccessful and for formal, 289.successfu1 forx
every 100 unsuccessful. ) - 7

- . L4 -

In summary, the odds in favor of correct recall, reconstruction and recog-
roN . . . : '
nition memories are dependent on the seven-month cognitiye assessment. However,

these odds conditioned on the seven-month cognitiveAassessﬁent, are independent

.

- of the initial cognitive assessment. In particular, the odds in favor of correct,
, 1

recall memory are 13.2 times greater for the cognitively formal group than for

A .

~

the cognitively nonformal. .The odds in favor.of reconstruction memory are

10.7 times greater for the formal group than'for the nonformal group. For

N L o 7

‘recognition memory, the oddg are 2.8 tipeh greater for fotmal than for nonformal
. ) N |3

subjects. s - T ) ' -
* < Bl ‘ 7

For each of the long-term mémory classifications, Table 4 contains 95% o

>

: - L] ) .
confidence intervals for the probability and odds that a student has a formal

seven-month cognitive assessment. .

. Py . .

The table shows that 90X of the correct recall grbuﬁ (CR),-39% of the correct
recognition-incorrect recall group (CR-IR) and 33% of the incorrect recognition
L . , _/(

-group (IR) were assessed cégniti?ely as formal. Thus, the students in the ° -t

’ b jl ) . . ' C 13
N .\ . . < . . ‘_,



. Y » 3
. '5. _ Table & - ) .
95% Confidoncc Intervals For Prqbibilitids and 0dds For Formay y
Cpgnitivc Level (Seven-Month) Condifioned on the Subject's .
. Long-Term’ Momory Classification B ’

Long-Term ﬁemdry
‘Jlauification

Correct Recognicion
Cogfcgt Recall ~
y‘ Incorrect Recall

.
Incorrect Recognition

long-term CR group are generally assessed to be

Number
&

96
29
67

54
150

14

Probabi lity/Oddt of
Formal Cognitive Level
(Seven-Month Assessment)

P;ob. ‘_Oddn'
' “+.60
055 +010 . 1;22-_‘40 »
+.10 . . +5.68 .
.90 "011 7‘57 -3-24
. +.40
.39 1,12 0.64 -.25
+.38

.33 £.13 0.51 5,

formal while the IR and the IR-CR N

groups do not significantly d;}fer with respect to the percent (33 ve. 39) of

the subjects assessed to be formal,

/

:’J - )
In simmary, immediate recall memory is independent of the initial cognitive

>

Conclusions

¢

F]

-

sssessment, while six-month correct recall, reconstruction, pnd recogpition

_ memory are highly correlated with the seven-month cognitive assessment. In

addition, students assessed initially as nonformal but became formal within

the seven-month interval, have,the same chance of correct recall, reconstruction,:

and recognition as thono initially aslaased to be formal.

- 8B

A sevén-month formal

cognitive aslellment was generally character}}sic of students with correct six-

month rocall, while the incorrect recognition and incorrect recall—correct

recognition groups do not signi?lcaﬂtly differ with respett to the parcent of

e

nubjoéfl assessed to bc formal.

, position as summariz rubof (650)
Yy . ’ :

54

16

Thul the study strongly supports the Piagetian



"What 1. aatonishing, howbv-r, in tho oxperimcntal rqpults. ih that v

memory. dtpondg‘uoro~on the 1ntollectull lcvel lthievcd by tﬁu{hhild

- ' L] . ¢ )
at the moment of recall after sfx-mohths than it does on level of T
[} - ] AL ] ‘ 'y . . . . . . .
develdpgedt at the moment-of the }nitial exposure to the material." "\
’ W ’ ' N e :
o of . . N .
. W Educational Importance "

LIPCIE s

N : .
This research contributes to the support of Riaget's theory which links
. \ )

long-term memory to cognitive development and is consistent with the view that
i ¢

1.1 thé'c‘tld's intelligence develops, changes occur in the way events$ are re-

* v

membered. Using a within—aubject design, support for the hypotheaized relation-

_ ’
ship between cognitive and.mnemonic levels was obtained.
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