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ABSTRACT
R A sorting-recall procedure was used to exanine the ,

:elationshiv between study and recall erganization in reflective and

ulsive children, at the first and fourth grade levels. Data-
regarding sorting latencies per trial and the numter of trials
required to achieve stable sorts were p:ovided by tvo ‘indirect °
measures of the deliberatgness and ease with which children
established stable orgsnizations for stimuli while Btudying. Older
and reflective children had lomnger sortinq latencies, derived stable
sorting categories in fewer trials, and had bigher scores for recall
and recall clustering than had younger, more impulsive children.
Hovever, witbin and between age groups, differences. in recall .
organization 4id not appear wvhen clustering scores were corrected for
variations.in children's sorting bebawkor while studying. It was
concluded. that the poor recall organization fcund aloep younger and
ispulsive children after a sorting task appears to beassociated
direetly with inefficient study rather than with deficient retrieval
sonitoring behavior. The present results alxc contradigt the
assusption hasic to much of the previous research on this topic,
vhich: maintains that a sort-to~stable~critericn pfocedure egquates age
groups cb the degree of study organizqtion. ‘(Author/KAl)
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- Flrther Evidence that Children's Study Deficiencies ’
. Ve - - . : -
Deter Successful Recall: A Study.of Reflective and - -
‘ -~ - -
Impulsiye Children )
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5 / - , L
B . Garrett Lange = = @ ¢
[ N . Purdue Untversity ’
] . . ,
. Explanntiona be p/pr recall 1n young chilren must focus .on behlviqr at ’
two criticaL pﬁlles of task performnnce. On the one hand, the young child may
. encode symbols for presented ltiIUIi through ineffective
or, thun ecluding later reference to the itena at recall. .
Alter tively, the items may be encoded successfully, hut for the young child's®
- of knowledge of appropriate retrieval strategies, or for his lack of 2’

disposition or ability to exploit retrieval knoviedge, he may perform poorly
af recall. The purpose of this\paper is to discuss some organizltien and
reclll data that bear on the importance of ¢hildren's study behlvior for

luccellful recall. "At the same time, I -want to Argue along the linel\Qf
. ’ ! - ) - )
( Tulving and Thompson's (1973) "encoding specificity fiypethesis" that encoding”

. . b
and retrieval performance are pot always indenindent, and that to attqtbute age

related recall.;nprove-ents to either set of’ptocetlei, exclusively.'requires

-

: / - ) .
e the careful analysis of task requirements.

j N e R Oufginterelt in ltudy and refrieval explanations of recall develébnedf

{

: ‘._ L relulted through some early ltudies of children’s recall folrowipg free-sorting
\ activity (Lange and Raltlch 1970 Lnnge and Jacklon, 1974 Wotden, 1975).

Uqltke the poor recall perforunnce sh by young children under standard viewingq
{ e * *

rea.lx coadttigna (e.g., Cole, Frankel an¥ Sharp, 1971), even the youngest of
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" our school-age subjectl exhibited re-rknbly high ree‘ll scores apd recall =
[ ‘

clustering lcorels\ftef th7 established stable groupings for ;o-be-realled )
,timli in & -ultitrul free-sorting task. Since sorting would appelr .to be

’

. a-powerful -ethod of ltndy activit’, we concluded tenutively that when poor
7 N ’ - '

reca}l occurs for young ch'ildn-,n tested withia other procedural pdrl::lig'nl it

is primerily a result of inadequate study opportunities. .

L] , . . . : )
. » To assess more directly the incidence of study and retriml failures

in childréu; reclll Langé' and .G:iffith (1n preu) used a :ecall-sort-recall (

procedure. Subjects vere requ:ed to perfom aeveral viewing-racall trials (two

for p,regchoolerg, tﬁreg for aubjects at grade leveld 1,4,7 and college)
/N - . ™ .

_before a sort-to-stable-criterion ﬁsk, and then one freee-recall trial after

. Oc;rting. The colored picture stimuli were not obviously related to one anoiher

! - on the basis of perceptual, associative or taxonomic critgri,l, and the vie)ring-"\

recall ‘format for presor: trials wvas similarwto t&t/uaed in nubjective

LA W .
- -—
orpniution :tudiel, exceps§ thnt sti-uli were presented. in array form, rather

thnn one-at-a-time. Children's peuomlj.zed so;ting schenes establighed on the .
fiml (c:iterion) corting trial served as referenta for dériving {ndices of
recall clutMns, both for “the preso:c rq.-cail trulc and for thc pmtcort :
reeall trial. - S ) e ' e
s The dnt:.of the lange and Griff;t\;’otbdy'_ar(pc’bm i'.‘n\‘l_‘able 1. Although , -
pclutoort cluskter‘ing' scores are uod’ertt_e'ly_ bigh, tl;ey are far fiom perfect .
R - (pcrfec{: clustering would be ‘indiclteg by an Item Clgutering Index (ICI) i“co.x;e
of 1.0'0), and suggest that even vhen ‘or‘gtht:'agoa a'i: stu;; {s presumed qub}et_
the yoang\ut of the ehildrn tested fnil to «:m*ptoxii:ely 50 percq!;t of that
orpniut:lon vhen ordering ;eclll i.e., the ducrepancy betweén oburved pootcort

©) 'clutcring proportionl and the nxi-m pouible pr ortio -of I.OO. On the other
- } 5 ¢
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hand, the large discrepancy betweiq nominal clustering on presort trult.and- the

v,

- vente-tq-huh 3egree‘c of clustering aﬁterl iorting suggests that very poor

-

A

.' ‘ -u. levels of clu;tering and g:c;a'll found among ‘y.bung subjects in ygéwing-‘recall
lt;ndial ‘nd‘ .ub_‘[u.:tive'o.ryniution“studies are largely a_'ttri'.buta.ble \to
. j.nq;portime study conditions which make it d.ifficult ?r.tbe youn,glchi]:d to
recognize ‘or impose organization on’ the lt'i-ull prio}»t‘o x:ecalu- In other words',
- the you:g'child' is likel.y to r‘ely on’ pre'-uublishé’d orglni.'utionc of stuﬁt_li
as -'elnl to guide and enhance'recall, at least tgo moderate deg‘r;es, but ;.nl_y
if he_ Ill the ‘opportunity to establish orgtlniutto’ btfbrfhlnd. . f“
lotyitklunding' the study advantages of a sorting task for luboeq?ent -
rmil," Llng; and Griffith (in pr;u) ‘co;r,t;borat.ec_l earl'i‘et findings tha‘t 'ct;ildret.‘: '
show oniy partiag} adherl-hce to prg-uublisﬁ;d sorting structures wpén ntt'eqatii:g

¢

- : - Y . B 5
to vlqll. Moreover, .older children anl adults thowed greater, degrees of

.. reference to their sorts a‘t_recalr\anql consequently, had petfer recall
ba

performance. It appeared to us ‘ t two hypotl;elic vere ressonable to account

. ¥
. ‘for these age trends. Onme, a retrieval-deficiency hypothesis, asserts that
_ y&thg children are simply le‘l inclinet_i than older subject/*to refer to
pre-acquired organization knowledge at recall. Lange and Griffith bad

referred to these potential deficiencies as "integration failures,” i.e.,
o . ' . . ’
¥ailures to integrste organization knowledge with the requireménts of the
'y s \ r » :
retrieval task. This view {s particularly variable if it ca

n be sssumed that

-
-~

the sort-to-stable~criterion task equates age groups on the degree and

-

" compositional q't;lliti,ec of organizations establis_héd‘ for to-be-fuulled stimulf

at study. -However, ap alternative argnpenf is that for lack of adequate '
‘reflection and deliberateness while so}ting, young children derive and learn.

- stimulus ~6rganiu__tioga that age less homogeneous, and therefore, less salient
. ’. . I




: ptn’tegiea wvhen att&ting ‘to recall :ha iteu

‘\
\\

and acccuﬂ;le at retrieval.
. L4 - .

-tr

‘In ‘this case, lower levels of postsort organiza-

tion and recall woald be ettributéd to inefficient study behavior, rather than

to inherant deficiencies of ‘subjects to, actively’ exploif ‘Srganization ’

-

To examine theupouibili,ties an, atteq)t ma made to assess children s

organiution behavior both_ at study and at recall A sorting-recall procedure

" was uled i'n which ¥irst - and fourth-graders sorted non-categorized picture

» ) .
stimuli ianto groups of their own choosi-ng ptior to & trial of free recall.
.t . ' R - -

Sorting trials continued until subjects achieved stable sorting schemes, ones
ey co;.x,ld reproduce identically on a.subsequept trial.
T Ty -

1 and the number of trials required to achieve stable sorts served as

indirkct measures of the deﬁlibera'teneu, and ease with which children established i

stable organizations for stimuli at study.

. long on’t\mg latencies would reach the stability criterion in feve; trials by

deriving déegoriu' that are more homogefieous and cléarly-defined that those

of shbrt-l‘a_teticy subjects. -Organization at récall(i.e., recall clultering).

i

vas medsured inreferenceto compositions of children's sorting categories.

', To examine the relationship between, study and recall organization for:

0]

c‘“e-age‘.children, ve ;ia,q;-led from each grade level (through ‘an adnigiut'ntion.
.of,{ Mitching Pamiliaf Figur es Test) children known to differ in the

.:ielibex:ate"t-xeu.zitﬁ'vhg'ch‘ the.y,perfor- perceptual uzd learning tasks; namely,
,qhiltirep with ref‘llectivl; qnﬁ impulsive conceptual tempos.

who are more accunte in ;:pgnitive ulkl tl:nn their impulsive peers,.are more

[N

Sorting latencies per

“~

”
‘We reasoned that subjects exhibiting

Reflective chlldren,

l{kely to confine their ltte‘ntion ‘to auk-relennt ‘cues and to devote more tlse

in eonﬂ.dering rupouu a}temt‘iveu (Adams, 1972 npn, 1965; HcKLnney, 19’73
]

Mole,,1972) Thus, it vas renoned thlt reflective children in the ];regent

b




a

‘s

. ssmple (N = 12 at each grade level) would show greater facility than -

. for !tiﬁ\.lli»!t study. Following the assumption that deliberate st"udy

N

' bulasives (N = 12 'at each grede level) in' deriving optimal organizations

. organization predisposes children to better organization at ‘recall, it was :

- - v

) -hyi;otheaiied that age and conceptuhl teqo differences {n clustering and recall

diuppear vher varutions 4n the ].atency and trials measures of sorting e

Ve

'perfor-nce are pertielled out of the enalysee

] .‘ "“ *
Table 2 summarizes the «hildren's sorting and recall performance-data,

-~

and Table 3 lists correlation coe.fficients betgeb these 'mea!ufes. Since

fjrst and fourth gndex;gfp'erfomed with 1'4 and 20 stimuli, respectively, recall

scores were converted to propertions of items recalled. : .
’fhe fact that fourth grader's received more gtinuli than first graders

could account fPr their longer pre-trial sorting letencies: F(1, 44) = 10.92

B < -005.  However, fourth graders also showed the ability fb‘qéive stable

sorting categories in fewer trials than first graders, E(1, 44) = 7:58,
g .
2(.01, which suggests that their longer sorting latencies were probebly

¢

due to greater deliberatepess in deriving suiteble clauificanons for the

items. As expected, reflective sub{:ta devoted greater amounts of time - |
£ . .

p‘er't‘rul to sort the stimuli, F(1, ) = 15,55, 2('.001, and achieved

étable sorts in fewer trials, F(1, 44) = .60, p <.05', than iﬂpuh.ivec.

. . - : .
) Outcomes of the recall and ICI clustering analyses also favored reflecs . i

-
I
- e T

tive children. Two-factoy ANOWAS performed on ircsin-tnnsfox;ned 1C1 clulter;‘
ing proportions. yielded siénifiupt nin effects for conceptml tenw; ,k
FQ, M) = 9.11, p¢.005, as well as for grade Ievel E(1, 104) - 5 36,

p<. 05,. and 2 nop-eignificaut. (p >#0Q5) effect for. the grtde level x ‘ >
conceptuml geq)o interaction. . Ihe same analysis applied to trensfoned

a

/

-
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{
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recall ?roportionn showed better recalI anong oldet chj.ldren, k1, 44) =

- 24, 47 2( .001 and reflective ;hildren, F(l 44) - 9.31; 2( 1005, Aglin,

the grade Level x conceptual tempo iqteract‘%n was not significant’ (p >.05).
To determine whether poorer levels lof‘_cl;u‘ering and recall ‘among

younger and impulsive ‘lubjects were primarily the resuit c;f failures*to

estabiish optimal organizations for stimuli at sorting, or alternativaly,

failures to mske use of sorting structures gt retrieval to guide A'nd expand — /,/
recall, additioml a\nnlylel were perfor-ed " We reasoned that if retrieval "
hilures vere primarily reponsible, theh older and reflective -subjects should |
evidence higher. bLell of clustering and reall than younger and iupullive

3

subjects, independent of the deliberateness of subjects sorting behaviors.

’

In contrast, if failures to organize and expand recall .were due to less

“deliberate and less effective soriing behevior, then age and conceptual tempo

-

difference should not be apparent after differences in sorting performsnce are ’

pertul‘led out of the analyses. ‘-

,

- To enline these pouibili:ies the eorting-tine and mnter-of-triels d
to-eorting-criterion measures were co-bined to serve as single coverutee

1n grade level X conceptual tempo analyses of covariance. For the rece}t

dau this analysis yielded s signifiunt min effect for grlde level F(l, 44)
L]

= 13,07, 2( 001, but no main effect for conceptml tespo, or for the 3nde level

’x aneptml tqo 1n;enctéon (R »:05). When epplied to tren:for-ed ICI s

. clustering proportionl,\ the covariance yielded no lignifidnt -in or inte.(/ -
lctive effects. (g.) .05). \'l'iaus, while clustering effects found Lnitillly in ,
the ANOWS appear to have been dependent on the effectiveneu of study -

organization, the age difference in amount of recall was at least partidlly
. i - -

i:ndependeat of sorting perfei'pnce. . . . -

.

P . ¥




 with' deficiencies in’ retrieval -monitoring %havior. Analyses of the present

sorts with equal ease, they wowrld have realized similar levels of recalt
.t ~

.
»
7 - . ’

'l'ypicull;, fovestigators of child‘t"en'l ‘free recall reutricé their

= \ ‘
mlyuu to chronological age comadlom The preu:it results i _ —f—“— ]

.thlt u-a-age chifdm alu,o differ widely, both in the dolibenteneu and ease
vith which they elulify non-categorized lti.-uli at /ltudy and in the degree

tlut they make use of pre-uubliohed omnl{atim to order an‘ expand

verbal recall. poreoyer, the individual differences detected here are . -

associated with deliberateueu of subjects' task perfomnce. While reflec-

. - L 4
tive children uke more time per trial than impulsives tdclauify stimuli
1n sorting cask, they attain mble claui‘tions in fewer tmll and

make greater reference to these clmiﬂcatim in recall, ss evidenced by

L4 -

higher levels of .clustering. , "~ ) ' :

The major finding‘ of the i;reunt litudy vas that within- at;d betv@en-nge
diffon'ncu in m;ll organization fail to appear \ﬁen ct\uterhfg scores
are corrected for variations in children's ~-o‘r;1ng behavior at study.

Thus, poor recall ofgenization found among younger children after a sorting

task appears to bg directly associated with inefficlent stddy, rathei .then

13

data suggest that if subjects in the various age and conceptual tempo groups

. . had classified stimuli at study with equal delibentengl'l and_Jearned the

. \
. organization, reflecting similar tendencies ¢o integrate organization

knovledge with the retrieval task.

The theontlcal significance of this flnding for sncoding and retrieval

=

uplautiom of children's recall dmlop-ent warnnu further comment.

sorting as a study method has at least two fundsmental .dvanugu for childnn s
N
_recéil. First, {t.forces subjects to analyse similat and qmqiur fu:um

- ' -




y of pnmud .timli through subfects’ atteqtl to achtmteﬁ: criterid for
. < ) utegory igclulion. Perhaps more .importantly’, a nultitrul sortlng task induces
‘ ‘ subjects to mrlur:jtcgory defiuitim. and thus, to learn symbols for (\.
caugoriql that are uucnt and readily accu‘ible for reference at mall. ;’\x
T This function does not Qli.-hute :ho need for ntrieval procoutng Study

! ]

-:nmzatim -must be u.iaed at retrieval 1if they are to affect recall
(Bsmerich & Ackemn, in press; duum & Goulet, 19758, oOn ‘:ho other hand,
. there 1s little evidence §xoi sorting-recall research that young childm
must implement delibeutely organizational atrategie. at retrieval in order
té uh use of orglnization knovledge acquired at ltudy. In fact, the
present ££nding that age differences in post-sort recall organiution can 1
_be accounted for .oley on the basis of diffemtully effective .tudy
b&uﬁ.on would appear torefute this viev. However, for otber task pro-
ceddres where potonthi retrieval cues are not onrlumed at study, age-
n&d differences. in children's use of retrieval strategies are likely
to hm a -uch 3mtcr significance hugcoun:ing for the utcnt of recall
onniutton. Kobuima (1976) has dmtnud .this point in a vtcving-
- ucln study showing that young children mli’.\u grutcr bepefit from tbc -
availability of retrieval cuu at recall than older children. Altcmtively,
Gets gnd Hall (1977)_found i no age differences in recall among. first, third
and ﬂ}th gndcrl vhen the childm \nro\roquiud beforshand to C\teu '
.- SR .tb{t throu@ direct questioning dudng a study period. Again, it
7 cppqn that -hcn effective mmnl cues for to-be-recalled .tL-:u are

mihblc for hamin; at study, it u a "study-deficiency hypothutl,"

‘.

tlut will but account - for age differsnces in ucall omﬂiutim. Howewver,

. 1in this cd’u ltul!y and rotrhnl oporatiom are adt cn:inly independent in

e o 10 .
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=
!

-«

. i-dhuly acculibh, for use in' the -onitoring of’mau y

p .

:bc smo that thoctin 5tudy guarantess cffective retrieval through the : . .-

utubush-mt of potcntul f.trienl Euu that are appropruto. salient wd
t - ]

[y
¢ «

l: ‘mast be noud thne the !.nrmnt i.u mﬂct of !.:ea- recalhd from -
" the ﬂ.nt to the fourth srade was eyident even ﬂb{\mu icoru wvere o

e

corroccod for diffcrou:u in childnn’s sorting performance. In otbnt vordc.

olthl' children er lihly to hnn better rocau for non-ca:egoriud m.-.u
-

dvu if the age groups were ¢o take coqanblo - amounts of ltudy 41- and

have comparable degrees of difficulty dcriviz_ng categories for thc items at

study, Moreover, thé age trends canhot be attributegl to orjani;atict;al factors,

since ,there was no age effect for cl'ui‘teriné in the conrunf:e ahl}ch. ft -

-

tppun that oldnt ehildm proceu and encode to-be-nulled sttmll in

F3

my. thtt are not detectible dith the measures of study tnd m.u organiza~ ,

tion qloyd ia the ‘present snxry

-]
H.uuy. the present results cont.radict the aumtion basic to mch of °

» .

‘the previous’ lorting-rccau research with children that « sort-:o-suble‘-\

criterion p'rocodnrc aqmtu subject groups on the degree of otudy organiza-
tiot Clearly, ciildm pcrfon sorting u,b with differing dogr'ees of

éaubontmu and kno-lodgc of i{tem relatedness, and o3 a ruult fou
\

sorts clut are dﬂfomthuy effective for re&i'cacc at m.u

- ! >

11
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) . Hean hull and Clustering Proportiono
' \. ” s/ " Over Pmoort am; Postsort Tf\als - . ,
(Lango and Griffith, in press)
. : . . ‘
- 1:‘7
N - " Trials
Grade Pre-1 Pre-2 " Pre-3, "Poot
Preschool (
Recall, - , .53 '.75 "
‘&‘Ez NI .20(.21) .68
o8 220 L . .54
- Pint" | . |
Recall 42 .50 53 - .70
1cL - .10(.11) .11(.08) .12(.12) .56
- \ AR- .12 22 0 s .42 &
Fourth . i - |
Recall 65 T o +58 .78
' ICcI ‘ .1&(.111) ' "(‘/.18(.18) " 210,20 .61
RR T .20 18 - . .54
Seventh : . : _ s
Recall .36 47 .50 0 *
' €1 < .08(.08) 12(.14) .11(.12). .61
i "n : ST .22 o ae hd .64
o College . . . |
. . . w
Recall .- - .47 .62 J20 0 a6
‘1e1 ‘ 29017 .23(.32) .30(.30) .73
: n 7 .28 0 Y m 71
’ i Note:’ hmcbuiud ICI means were calcula 1n reference to subjécts' initial
El{[lc S _sorting trials. 14 /, . .
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. . Table 2

Means of Sorting Behaviors and Recall and Recall Clustering
P Proportions for Reflective un‘ Impulsive Children at

the First - and Pourth-Grads Levels

&

~ " 2]

‘(N =.12 per cell mean)

-

s

-

(Icty

R / ] - N
| ' - First Grade- Pourth Grade
\ ’ Reflec- Impul- Reflet- Ewpul -
Performance Mesaswwasp tives tives tives v tives
¥o. Sérting Trials 4.08  .5.25 283 4.00
Time per Sorting Trial (mims.) 2.60 1.34 3.53 2.40
Proportions of Items :
Racalled 64 . .51 .87 75
Proportions of Items
Clustered .73 .29 . 24 .56
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\ - ‘!‘able 3

Punon Product Ho.gpt Comlatiou Coefﬁcients Botween

=

MFF Scores and Sorting and Recall

i, ¢« -
. " .Performance
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> . .
(N = 48 for each coefficient)

Varisble 1 = MF? latencies

Var';uplo 2 = MF? errors /’ :

~Vn'r,ublo' 3 = Mean sottlng ti.- per trial

Vu:hblo 6 = Jumbér of corttng jruh to stable critedon
Varisble 5 = Tmofou‘d mall*prbpottim

Varublo 6= Trmfamd ICI clustering prpporuonq
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