P
N
“s
—
~ . >
N
'
A
f
.
o
“ )
NN
.
‘ *
|
|
|
x
g
|
o
Cw .
|
B .
.
R
. 3
v F
.
hd -«
N “ P
s ¢
£
g Al
\
N

. . - 1 .0 / < . ~ . g .

C . * EFFECTS OF INSTRUCTIONS ON ‘ORGANIZATION AND . -~ .
. " . REGALL IN CHILDREN OF LOW AND MIDDLE ; .
B o SOCIO-ECONOMIC STATUS . = ' B
s . R \\ ' . b ~ ) . v Rl \\\ // ‘ '. v

) ." . ’ . l ’ S

. . f ! -
w - K ~ N
~ i e
~ , ° * N —~ a - .
. .
. Y \ °, o .
N “ . » - -
, ' . . . 'y ’ . .
T s ™
. N‘? ) B

e o . . __
. Lo y A THESIS ) : X oy .
. . NG ' - o
. ' [ . \\‘\\ IN . . - s N

> . Y3 v . B - - * A

] / : @ - ~ o
- ' ' oF v Y s ]
) ) ﬂ \\\ . - i Lo
1 . N s -
. ~ \ FE .
. | PSYCHOLOGY. ~, "~ v :
IS L 3 . . N ! . )
. ® : t ) ‘ . ‘ o '
e \ . R : S . R
. ; s ’ ; S R . - .
.7 ’ . i . . » ~ .
- f i . S
© . - i N i
‘ . « ‘ g ! . * N T
. . 0. N ~

. * ' B . ¢ . N

_ Presented in Partial Fulfillment of the Réquirements .for
", Thé Degree' of Master of Arts at| . .
- S8ir George Willams University. | )

‘ Montreal, Canada . - .

B . \ A . S »
. . R v NS e o .
. e . ¥ g - . s v
. .August, 1973 ., " - . -
. Y ’ . - PO ast’ LR B
S PR T K N >
Sy o L AN
: . ) ‘. =
. . A T ;‘;’e‘ PR
- Lo N b 3, ) :
v, Tt Lo . “‘: ° ":‘Jéig
SRS ety s . D T LA 4
RTINSO [T Y L P& R Fou |
CEPARENE N g R N RXET PR W Y A ; iy
2T LA I R S T PR ' GGty el
£F AE F2 IR, Dy T > e o
Lo K el 8
RO PRI 5o ¥ b
\ : AL M P e .
R ,«.t_b-;v,{%‘n 1:'”‘H&'J" )
= fit T e
v o IED RS v
§ T : & s fa ‘-, ,:u.;‘;&’;;;; R ERIeN M
AR A AN a7 T N B R AN :
A T g, s e N :

N o

oy

' .© . Amn Gamss g

L St
< LU AT F A e

I e




b f - . . e £ f
* g s ! ve i
) N : ‘ oL -
| = . '~ o f . L, - . . ,,‘,' -, s , )
LT T - . ‘ s ' ‘e
" . q « ¥
¢ . - “-. . -
‘ N ~, - h] r - . . o ‘ *’l ‘
) ¢ ' . 4 : ‘ . . . . ’ ° ‘
- i '\ ABSTRACT _ \,A”. I . R - -~
. \ N ' . '
y ) .- ~ r - . 4
. . . Ann Gamsa , ‘;g&“ <7 .,
3 Y M\J—* - v ’ s ' ?
EFFECTS OF INSTRUC'HONS ‘ON ORGANIZATION AND RECALL IN CHILDREN .
,K"[ " QF LOW AND MIDDLE SOCIO-ECONOMIC STATUS o ' i
b L te ,
I Co /“"‘
Conceptual“abilit}; in five-and seven-year old children of low, I
- . 1 R N N , 0 - A .

‘and middle sdcio-economic status: (SES) was investigated byR asg‘essing

- R 3

recall snd clustering in freé and .cued recall tasks. Each subject's

. ¥

preference for either the function-or the colour. dimnsion of picturgd

. qobjects was determi:ned, and then thL' child was allowed to handle the L T
3 oo~ : N , C .- )
" experimental materials under neutral instryctions or was instructed to .
& e \ \ '
-

-~ Organige these materials along his preferred or non—preferred dimension

> -

, Jin pteparation for recagll. Resuitigu showed that ?:lustermg in free rﬁ:all

x‘was predomj.nantly along the function dimension, and tthere preferred /
. \,\‘, ,, o
instructions facilitated performance, they were .generally- function instruc- <

- o ~ -

B tiéﬁs.‘ As expected, seven-year olds remembered more than five-year Lolds, et -

W . ~ . 1 & N . . N -

alépough cluste'ring scores were no different., There was no difference

ot -

ki

betweem{he Sef groups in amount recalled, }nd while clustering was ’ L e

greater for middle SES children during free recall, cued recall resuLtu
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' . INTRODUCTION' . . s

-

' . ' . ’
.~ When pr:.ese‘n'tg’d with a list of words to be learned, adults ‘have ‘a T

,

. “ ' 'genéral-cendency’ to epcqgle and stor;é tﬁe items ‘in orégnized ‘conqebt:u&l s L -
grdup,si ‘(Mandler, Pearlstone, & Kiaopinanis, 1962; Sch.ue\_l,-‘q 1969). Such : \
. " ) . organ':.zation durin\g encoding faeilitates the retr‘iev;;l of ‘items '.in re- |
call. Young children do not/seem to enploy organizational strategies - o
- but re 1"y entire‘ly on/ basic memqry span,‘themby.'severelly ibimitﬁg .the
number of itenis thkey can recall kBoust"ield, Esterson /& Whi-.tmarsh,“}.958';

Moely, leon'; Halwes & Flavell, 1969). 1t is not &lear at whicl; phase
. ' . LI ) . . e o
s "in the child's learning process oi'ga'nizationyis.'blocked. If the child® . Lo

.

—= : , s :
- does not yet firmly possess the particular clagsification scheme requiréd °
to categorize items in’a given list, he is unlikel'y: to organizé the infor- .

mation. Alternatively, the child may have great: facility in classi-fying

-

’

inforn;ation along &4 given dimension, but he may not épontaneously cat:e«S -

.

) gorize when he is encoding a 1list of Vords.!l Finally, the child may or- - -

. , ganize items -durfng encoding but may not spontaneously use organiza- : .

- R 4/ = . / A
tional strategies to ,g.id retgieval. Whatever the -source of the diffic- R

o . - - .o, . “ —
1 ulty, studies with children of middle socio -economic status

é - i
shown t:hat by age ten the child dpontaneou.sly ut::llizes organizatﬁonal

gtrategies to facilitate learning ( Kobasigawa & Middleton, 1972'

)\have» ]

Moely, Olson, Halwes & Flavell 1969) 'rhere i.s some mdication, th&t

\ 5 ¢ .[
11,‘.\&5“‘ “
\



Andefinitely to rely on rote or basic memory(Jensen, 1969; Jensen &

Frederiksen, 1972)). Evidence from Jensen's 1aborator.y has suggested that
- . i - N [ ! .

although young children of low and middle SES show little difference in

performance on free recdll tasks involving conceptual ability, class

2 1

differences ‘Yn such tasks, becomé apparen‘t when the middle SES child

begins using organizational strategies. <
P ,

Jensen (1969) has argued that Level I, or basic associative memory,

n

is ‘equally distributed between children of low and middle SES, but that

- -

Level II, or the conceptual learning ability that is ,required for organ-

‘ izing information, is disproportionately distributed, with low SES

[ N N -

- children having great deficits in Level II ability. To substantiate

his hypothesis, :Iensen (1969) discdsséd free recall studies condyuct:ed in

.

Q

his laboratories in which 20 unrelated objects were presented for subse-

% quent recall to bqth low and middle SES children. He sta% that on such

5

a task, 'desighed to capitalize on basic memory and preclude concept utili-

v

zation, low SES children performed as well as those of middle SES. Jensen

+

then cited a ‘free recall study by Glasman (1968) _in which a list of 20
ttems tha‘t could be classified readily into four distinct categories was
et intended to activate eonceptual - organiza?:ion. On this task both organi.-

zation, measures and recall scores were much' greater for middle than for

. ' ] . '
4 ‘ -Low SES children. ) o ‘ -

.

‘ . )

As a follow up’ to Glasman's experiment, Jensen and Frederikeen (1970)°

conducted a study in which they comparéd the performance of low and niddle

\ SEs children on three list conditions: a) an uncategorized list: designed

to elicit Level I ability, b) a randomly presented categorized list to

+

measure Level II ability, apd, c) a blocked categorized list to exami,ne

4 3

f o L
€ i » N . PN 1
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by

w

Level II differences between the effects of b and c. .fensen and

. .

Frederiksen found no significant differencesbetween SES 'groups in recall
!

and organization measures on the uncategorizea list, while differences .

o

in both measures were significant on the randdmly presented categorized

¢

list. The authors interpreted these data as supporting Jensen's

'

. hybot:hesis. Hc;weve‘r, they failed to take into account a thir'd finding:
the lack of significant differences between children of low amd middle
SES on the blocked gategorized‘ list, and tﬁe fact that the low SES subjects
improved somewhat more from the randomly presented £o the blocked cate-
'gorized list condition than did middle SES subjects. 'This suggests

that low SES children may in fact be capable of significant im-
S L .

provement in Level II-abilitie s/ with altered teachiﬁg techqiques or

. R N
. AV, .’
me thods of presenting material. " !

Jensen has suggested that learning to make use of conceptual

o

categories or clustersis not simply & matter of experientially acquir-

~ ~

‘ing appropriate strategiels, but depends on the existence of specific’

1

‘,‘neura'l structures, and that low SES individuals are geneﬁiéa;ly defi-,

cient in these structures, He has concluded that' for best results the

.
T 0w

teacher should capitalize on the rote memorization abilitiés of the low

!
= v

SES child and not waste time in attemptihg to teach him the cognitive '

c

v

or conceptual processes which are accessible to the middle“S'ES ‘child, .

,-" but which are beyond the potentiaz of the low SES. child.

In-the present study Jénsen's'conqlusion"e are questioned on the

following grounds: . : * i '

W ‘ ) '
l. Low SES children may be capable of orgdnizihg information con-.

ceptually but may fail to do so because the relevant .conceptual -dimen~ o

. sion i3 not salient for them. 1In a learning taslifcoqsisting of {tems

v

B >
s o S VDO DU
t . N . . -




[N

_* classifiable along a dimeénsion salient for 1low SQS children, organizat:ion.

o«

¢

.

of material my becomé evident.

2. Low SES children may be capable of learning to organize infor-

5
' . ‘

mation conceptdally, but zhey may not do so spontaneously in a 1earning

. ' task. . If this is the case, appropriate instructions should activate )

o

I

organ:lzat:ion.*;fiB Cy

. - .

'

) ' . )
l L . 3. Low SES children may organize information for emcoding, but

L3

may fail to use encoded organization spontaneously at retrieval. With

retrieval cues, such organization should become mapifest,
[ 4 ’ . ’ . v ’ .

Dimensionc Preference LT, :

» s

There is some indication that children’ perfoi:m better in concept . T

~

attainment and i&ehcificatiou tasks when 2 prefgrr:d‘dimensibn rath‘e‘r'. ', ..

- e u

than a non-preferred dimension is relevant -(Mitler & Harris, 1969;

Suchman & Trabgsso, 1966). When. Odom (1972) tested the effe;:t of per- '

ceptual salience as either a'rele?nt or imcidental dimension in a recall

: éask, he foudd that recall ‘was fo:cilitgted when the salient dimension
[ ¥

was relevant, - - .

. LIS .

The standard technique for tapping pteferences requires -the sub-

.

.. ;‘ ]
jec.t either to sort ictures into groups that " o together", or to “selr
p g 8 )

v s 0 .

ect ‘one' of several picture cards that is "most like" a given standard.

<
- . |

Competing Stimulus properties' have generally inéluded colour, form,

P

.number and size, with studies comparing the relative salience of col.our .o

Lo o . S N —

v - ..

-and form being most frequent. The "accumulated. evidence ‘on colour and

’ ) . P vt

/ LY

form preferences indicat:es that: there. are deveIOpmental changeh 1n dim- : bt

4\ L
|
«
:

- - , A ‘

ensiOn salience, with preference for col"'t‘?evelopmentally preceding,




+ . ’ PR ¥
. . -5 - .
. . .
. - . . . ’ ’
. . . . .

children completing the\{ransition sometime betweem the ages of five and
/ ‘ . - ¢ . ®

. seven fBriiin & Goodenough, 1929; Coxah, 1964; Harris, S;:haller & Mit]\.er, ) ,

o f

g S _1970). - - ‘

Birch and Bortner (1966) compared‘prﬂeferences of concrete prop- -

t . ”

erties ‘(form and colour) with more abstract at;rib’utgs (class or func-,

’
- ¢

.- tion) of three — dimensional objects in children aged three and ten years.

Children were -presented with an index object and three stimulus choices, -
. &) cot .

.

one of which corresponded to. the index object in terms of class or func- .

tion, while, the other two objects were similar in colour or form. The

majority of children did not categorize primarily®™by class or function

until the age of six.

)

' Bernstein (1961, 1968) has sﬁggested that lower .class children- -

attend more to the concrete properties of objects while abstract proper~ -

- . 1

ties are generally moré) salient for middle class childfen. Although .

there is little else in the way of evidence providing a distinction for

]

dimension preferences between low and middle SES children, it seems

B -

plausible that differences in environmental conditions between SES - -

s [N

- classes could lead to different ways of pert‘:eiving stimuli, and that

+ . .

_such differences in' perceptual orientation might influence organiza-
A h

~tional precesses in learning. Using'hernste‘in's work 'as,a guide, the

?

- present -study compared the salience of colour with that of function or

.

* taxonomic class in children of low and middle SES. (For convenience, .

AR

"colour™ :g! "function! preferences are referred to throughout the rest. »

of tl;is paper) . '

»
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i RN , 11 ] . - v:' . . B
] . Free 'Reca . . ) - o ‘ ﬁ&

. ' O

ot

The literature on, memory processes 1n free Yecall tasﬁs suggests

=

by rote methods may unnecessarily deprive them of the,opportuﬁity to

o ? o

acquire efficient learning strategie&i o ’ .

» . - In the typlcal free recall paradigm,,the subject is presented R

with a list of words, which he is required.to recall in any order Qﬁter

,
v -~

aApredetermined period of time. Regardless of theqerﬁeraof p;eseqtatiénf

P

there is a strong tendency for words that-are conceptually related to

appeer contiguougly in the out;;dt"'list.~ This tendency of rela;edawoida
. to appear together is referred to as clustering and is considered to be
. . . N Q o

. . . N

a manifegtation of acthe organizational processeq‘idvolved‘in memory
. ) ' ' L ’ e, ; o
. (Mandler €t al, 1969). 'Stiadies of free recall in adults consistently

v <

\ show that such conceptual ‘organization of matexial is a key factor in b

‘fecilitatir{g memory processes. Increases in organization of to-be- .

5

remembered items (as manifested by clustering in, the output liat) are

l
consistently accompanied by tncrements in t:he number of: items recalled

) (Bousfield & Cohen, 1953; Mandler et al 1969; Tulving, 1962). In a

~ 9 \ ¢

study by Mandler (1967), subjects who were asked only to sort words '

. “who were expl'iciély inatructea to memorize the words. ‘

. ~ .

. ' One explanation of how clustering facilitates - recnll is based on

)

- Miller's (1956) chunking hypothesis. Miller argued that 1medidte mem-

ory, was limited to about seven units in the human adult. buc that each
' t . A s .
‘of these units could contain one t;u oY. several bi.ts of infomcion. N

Q that tp follow Jens.n's advﬁ&e and teach low SE® childrenoprimarily ) =
l\

. o . it . .
into categ&ries remembered as many words as did another group ‘of subjects

O




« ! o ) ' . .

- N . -

The merory load cfeated by a"largeonumbe,;: of items can be \:edu‘ce{to. a ’ N

. . . 1, ' - .
) smallep number of higher—order units if. information is organized- and ' o

-,
. . o

qtoré in chunks ot \categories. Upon retrieval the items belonging to - R
. . 9
any single category are available in a cenvenient, efficiently packagéa}'
for‘m that: may be eiicited by the category heading alone. "Miller's hyp-

1

.othesis is consistent with the results'of many free recall studies

.
- . * b . . “

(Bousfield & Cohen, 1953; Mandler ef al, 1969; Segal, 1969; Tulving, 1962).

For example, "Segal (1969) reported a sﬁv.;dy in which the stimulus list, in

addition to containihg words belonging to a number of explicit:‘ categorxies, -

also included words considered to be descriptive of each category as a
] ES . D |

whole. In this situation subjects tended to recall, the category title

word irmmediately before recalling the Ltems in the cat@gory Packaging

items 1nto unified clusters increases the limit to the number of individ~- )
. k *

ual items in the immediate memory span,” thereby producing mote efficient

. . |
. learning. g

AN

7

.

‘ - Stu#ies of free recall in—children have shown that the number of

-

_items recalled increases reliabiy*witﬁ- age (Bousfield, Estérson & Whit-

.

marsh, 1958 ; Cole, r‘rankel & Sharp, 1971; Kobasigawa & mddletqn, 19724 y :

e

. Laurence, 1966 _ Neimark, Slotnick & Ulrdch, 1971; Rossi, 1964 Shapiro &

v Moely, 1971) "Some of these investiga‘i:ors have lfound concomitant.increases

2 L -

. " in measures of organization (Bousfield et al, 1958 Kobasigawa &Middleton,.

» . 1972; Neimark et gl, 1971; R?ssi 1964), while others either have had

. equivocal results or have found the developmental 1ncreases in regall '

. - P

without the accompanying increases in organ{.zation (Cole et.al, 1971;

Laurence, 19665 Shapiro & Moely, 1971) . It is of course unqgépksary



W . - . .
R .
R . ’ - -— -

. . B
. »
. , » .
. - - . I .
> .
\ ' » ’
i 4 et .

g _ to postulate’organizational factors in developmental increments in réiall,

as older children can be expected to remember more items than younger

r ' .

children on the -basis of maturationally increased memory span alone:
\Where developmental increases in recall are acéompanied by increased

mani fest organization, both maturationally increased wemory span, and
. ‘ 5

,improved strategiesafor utilizing erganization must contribute in some -
- pr0portion. ' .
. For the moment.one can only- speculate on the factors that might L

" activate a child's spontaneous use of organization to facilitate recall.
However, one must not make the mistake of assuming that because the child '
w . °
does not spontaneously organize informat:ion, he is incapable of learning

to do s0. When a child digplays no evidence of organization in free
¢
recall, he may be exhibiting a production deficiency (Flavell, Beach &

~ “ 1

Chinsky, 1966) in that he fails to order items into categories spontan-— '
ecusly during encoding, . but is capa.b‘le of learning to éo so when the pos—

sibilities and advantages of organization are made clear to him. Alter-

> . - . .

natively it is possible that t:he child ‘who manifests no ofganization in

“

f\ the output phase of a free recall task is suffering from permanent and - .

i
‘ ©

irrevei"sible production deficiency This is the position Jensen appears

to hold with respect to low SES children. . L

“
*

Moely, Olson, Halwes uand Flavell (1969)‘ found that young middle .

(3]

class children who did not: Spont:aneously organize materi.al could be

3 . . s

taught to do so, In their study, childten\in kinderga_rten, grades one,

Id i

N

- three, and’ five were free to manipulate pictures of - objects which they

R wer;e t:o learn fot subsequenb»recall The three younger groups did not



| spontaneously organize the pictures into categories while 'the grade o ‘

| .

five subjects did. Observable organization during the study period
. 1'3 o . . S\

| ) . corresponded directly to the amount of clystering on ®he recall list,

| ' which was minimal for the three younger groups and showed a sharp increase

’ ~

for subjects in the fifth grade. In another condition subjects in all
‘ /

were given training in spatially organizing the ,

L

grades but the Eifth
: L

N : pictures into conceptual groupings during the study period. Both recall
' [

and clustering were significantly greater than in the no-training con- .
dition. Furthermore, trained subjects performed as well as control
| fifth-grade subjects, independent of grade level. The results thus

i . suggest that the children had had a temporary and reversible producti&n
”

| . deficiency, since all groups of subjects were able to acquire conceptual

\ grouping skills, and to benefit from such organization at the time.of

L o A

recall. “

y v ‘ Since experimental training procedﬁres used by Moely et al (L96§)
l - as &ell as others (Kobasigawa ‘& Middleton, 1972) have been effective in . o
|

+ accelerating orgaﬁti&tional processes in middle SES children, it seems

} . reasonable that similar teaching procedures might be effective in n’

: P
‘ .
|

inducing organization in low SES children-provided the failure of such

. P -children to organize is duel to a reverstble production deficiency and is SN

\ ’
‘ i

not, as Jensen has argued,’the result. of a .genetit limitation. .

<’ - e Cs,
.

o

Cued Recall ) , - . 3 . y“;

It has been found that frequently when material is not aécesaiﬁle

at the time of output, the fault lies:in the retrieval mécha@iggsl(Tulz v Cor e

ving & PQar{atone,léﬁG).ﬁ Items may have been encoded in gonéeézﬁal.ﬂ:u -

. -

. .groups

(no production deficiency), but the engo‘c‘!ed.oig&@iiqfiggﬂh&a'

° | - . . - st

not‘, ' ;:1 !

.



\ . ‘ T
been effectively utilized in retrieval. Cued recall is a technique for’
t_apping"organization that is being hidden by retrieval difficulties.

Tulving and Pearlstone (1966)'found that the simple process of

providing the subject with ‘a retrieval cue elicited items which although

o '

not otherwise "accessible", were clearly "available", Evidence suggests

,that‘théré is a direct relationship between the way in which items are
§

encoded at the time of input, and the specific cues that will mediate

™

retrieval at the time of output, (Thomson & Tulving, 1970; Tulving & Osler,

o

1968) . In one study, Thomson and Tu}ving (1970) were interested in i ?

determining whether a pre—experimental association between a to-be- remem-—

3

bered (TBR) word and a retrieval cue was a sufficiént cqndition'for the
cue to elicit the TBR word at the time of recall, or whethér the effec~
tiveness of the cue dgpended on its having been encoded togethér with the
TBR word, regardless of pre-experinfkntal association. At the timg of:

presentation each TBR word was accompanie@ by a weakly associated cue .

LY

]

word. It'was found that recall was facilitated by the presentation of
these same weakly assgciated cues at the time of retrieval, but was no

’ s ‘ “
" different from non-cued recall, when words considered to be strong pre~

3

experimental associates of the TBR words, but which had not been presesited
_during the input phase, were employed as retrieval cues. This relation—

ship between encoding and retrieval is referred to by Tulving and Os;er e

.

(1968) ws the “"ehcoding specificity hypothesis' according to which .., T

"specific' retrieval cues facilitate recall if and only if the informa-

G .

tion' about them and about the TBR word is stored at the same time as

'theainfbrmation

v

about membership of the TBR words in-a given list ‘(p. 593).". i
. .. o N\ ! Lo ,.‘,' ) £




e 1f phes along a given-dimension do elicit items that are not : o

IR S

- H * .

accessible in free recall, this provides'evidence that the items were

in fact organized along that dimension, or in ;ther words'thaﬁ there was

no production diffciency Rather, the failure to recall the items with-
out such cues suggests that the subject was unable to make use of his .

encoded organization at the time of retrieval. In the present study

v

a cued ‘recall task was included after free recall for the purpose of

-

detecting whether any apparent failure to organize was due to encoding :

or retrieval difficulties. ' ]

Statemeﬂt of the Probleml

Raéher than accepting-the inevitability of Level II deficits in "

low‘SES children, 'the present study was based on the assumption that if
sgéh deficits can be traced to their source, effective remedies may fol-

. o ,
low. A number of questions were investigated with kindergarten and - |

second-grade chilé}en of low and middle SES. These grade levels were .

[y

chosen since the existing literature suggested that this was the tran-

sitional phase between c010ur and function preference, and hence the
o
effects of differénces. in dimension preference on organization and .

+

" learning could ‘be examined. The specific questions under examination

N -

were as follows: ,

1. Do different groups of children attend to different dimensions - - L

~ P s

.of common objects around them? Gpecifically,'wﬁen éhe £dﬁEtiop and colour

v

of objects are competing dimensions,is func;ion more salient for some “g‘ro‘up‘é "

¥

ofchﬂﬂrEnlnd”colour more salient for others? Are children more likely tq\--

&\ YJ.,
,@ o
4:1““

ﬁﬁﬁ




dimension? . - o ‘ . \ o

2. If groﬁps of children can be differentiated on the basis of

~

dimension preference, how do such differences relate to recall and clust- °
ering performance in a free recall task? _ . : -
i 3. How are recall and clustering affected by instructions that

subjects organize information on the basis of a preferred'vetsus a non-

preferred dimension? >

4. Do recall tasks reveal differences in performance for children

N
of different ages and SES levels? \Qf performance differences indicate '

Level II deficits, do these reflect encoding difficulties, retrieval “

difficulties or both?

-

To investigate éhese questions, the present study used a modified .
version of the procedure of Moely et al (1969) with the additions of a

test for preferénce before recall, and a cued recall task after free

9

recall to tap any retrieval difficulties. ‘There were three training

groups: one instructed to organize along th& preferred Qiumnsiod, egother

along the non-preferred dimension, and a third .réceiving néutral ingtruc- e

’ » i

tions. Free recall performance was asgessed over ‘two trials. The pro-

s

cedure of Moely et al had to be modified 30mgwﬁat because they had failed

g e

to equalizé‘theltime spent witﬁjthe~stimu1us materials and the experi- L
-menter‘by the children -in their training and control conditions, an over-— '
sight which makes the interpretation of their data somewhat ambiguous.

In the present study, ca ‘“6i8 taken tq assure that contact 'with the & s

- -

experimenter. and the materials during training was the same for children =~ 77

s

19 all conditions.’

g
BRI
i 0
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To ‘the author's knowledge, the notioq of dimension preference had ‘ Y

G

A 1

never previously been considered as a variable that mighq affect the man- ’ o
ifestation of conceptual abilities in low $é§ children. Such relevant

literature as was available suggested that low SES children might bene- .

”

N AN -

fit from a learning task which emphasized conceptual organizatioaiglong

a preferred dimension. However, with the little existing evidence, it 7

was not known whether the particular dimensions being compared would

turn out to be critical ones. The research process was, of necessity, .
A} .

one of exploration in a relatively unmapped area. .

One of the major problems of experimental studies with low SES

\ -

childten is the difficulty of obtaining a measupe of performancé that is
a true reflection of ability. Potentia nterfering influencessuch

-
3

as unfamiliarity wiﬁh the stimulus materials, hostilitﬁ'tdwards an ex--

perimentergof differant ethﬁicity,.and general #ack of ﬁotiva%ion have
.grtificially depressed the performance of the low SES child in a variety
‘ of experimental settings (Cazden, 1968 ; Cole, Gay, Glick & Sharp, 1971; -

A Labov, 1970). In an attempt to control for such factors,| thé present

[}

experimental procedure wa%_first tested with pilot subjects of both low
5 .

apd middle SES. Generally speaking, all childreﬁ recognized and could

v

*

Al though the two experimenters were white as were all

-~ &

e .

what inhibited the performance.of low SES children.

It should be emphasized that the prime objectiie Sf this study

was not so much to attempt to equalize the perfo 'qg of low &ﬁd middlé . - " '{rﬂe

T

€
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/

sqs cﬁildren.with one short trqining gession, but rather to expl%re the

o

=

ygféible sources of any Level II deficits.

” ° Vo .\ N -~

Subjects and Experimenters Y .

. /[
o The subjects.were 72 children drawn from three schools in a low L

SES area, and 72 children from two schools in a middle SES area. An
'x ‘ . ’ K ﬁ:
additional 1l1.low SES children and 7 middle SES children were excluded

from the study because they had no clearcut preference for either colour hy

in

or funbtipn (fewer than eight' out of ten choices on the preferred dimJ

ension) or because of subnormal digit span (a scaled score of less than

.

10). as measu;ediby the WISC' (Wechsler, 1949) digit span test. All )

schools were under the Jhrisdietion of the English language.sector of ,(

the Montreal Catholi¢ School Commission. In addition to school zone, . .

* SES of all chg}dren was established on the basis of the father's occu-,

4 . ) , L
pation as ‘rated by the Blishen Scale (1958). The occupations of fathers

¢

. . . \ . - ‘ £,
© of middle SES children fell into the first and second.classes of the
¢~  seven-point seale; while those of low SES children either fell into the e
sixth and seventh classes or, being ligted as "unemployed" or "weLfare" .,

were rated as class seven, since no further 1nformation was available.

o

Within each SES class, 36 children were in kindergarten (mean age~five

4

.yea;s seven monthd)and~36 were in grade tW? ( mean age«seveq years eight ) ",:‘ o

n months) . Kindergarten subjécts will henceforth be referred to as fivew ' .‘F*V/

- L S ]

'year oldS"aecond-grade subjects as seven-year olde.' The eTittibution

-

- ia

witﬁin each .SES by Age gréup . was as follows'

Tl

*a ] Doue

=
o



~15 - v .

- v

low SES fiﬁe-yiar olds: 19 éig}s, 17 boys; low SES seven-year olds:

19 girls; 17 boys; mid&le SES five-yehr,olds: 17 girls, 19 boys; .

middle SEY’ seven-year-olds: 16 girls, 20 boys. No further reference

.

will be made to male-female differences as sex was not considered as a

v
-

variable- in this study. All children were white and English speaking?
. The experimenters, both English speaking, white femalegof middle

SES, eag;etested 72 subjects, with testing being counterbalanced across

» .

age, SES and instruction conditions, ‘ ’ v
- ~ € n
Materials .

Materials for the preference test were contained in a plain 10" .
, ) .
by 12".loose-1eaf binder. For each of the preference trials there were

“

three picthres, mountegd next to each othef, halfran inch abarh, on an
8%" by 11" sheet of black construction paper. Each picture, presented
vertically on a 3" by 5" white index card, was first outlined in india

ink, then filled in with a solid colour by means of felt pen. A trans-

parent plastic cover made to fit'fngp the loose~Teaf binder,protéctéd

each page. . To eliminate the possible influence of adjacency or spatial ’

. -

orientation on dimension preference, the pictures were arfanged to obtain . S

-

. an approkimately equal nﬁmber of adjacenf colour and function items

|
|
|

4

;thughéut the ten trials. Left and right positions of adjacent colour

and function items were similarly equated. Therc were a total of seven
\ . . -~ : . -

| adjacent colour pictur'es and six adjacent:function pictures. To avold

the possibility of a préference set based on-adjacency or left-right - .\ R

~

ot - " position occuring in the fitstupreferénce trial, the ten stimulus pages i

were arranged into four different orders, ‘each order being equally.

N
A




distributea through all SES by Age groups. A description.of each of the

plctures used in the preference test appears in Aprendix I.

[y

For the recall tasks, materials consifted of 16 pictures of com- .
¢+  mod objects, each picture belonging to one of four éoléur categories
and one of four function categories, ‘as shown in Table I. The‘colour
categories coqpisteé of brown, orange, white, and green, while the function
categories consisted of animals, vegetables we eat, drinks, and growing

~ -

things. Every effort was made to use coloursintrinsic to each object

' . ‘

(e.g. white milk) so that the association of an object to its function e ;

and colour dimensions would be as equivalent as possible. Preliminagry
N . - LY ~

] .
pilot testing with the preference "and recall test materials (done with

{ . - :

low and middle SES children) indicated that in general all stimulus T
- =t _ ..+ plctures were familiar to and could be labelled by pilot subjects,\that'

) L 2 :
L . . the children showed no tendency to confuse the "vegetables-we-eat" and

e -

és" Qetegories, and that 16 items appeared to be an optimum

‘

’

}  The stimulus pictures were first outlined in india ink, and then

.
3

coloured in with water colours and Prismacolour pencil crayons. All

. .

.

. _ L3 . . i ! N
pictures were presented horizontally on 3" by 5" white indag cards, each
. picture appearing against -a blue Séckground to ensure sufficient colour

o

. contrast for all four colour categoriés: A weil-ﬁitting_ttansﬁarent Lo

envelope encased each\pictute to facilitate Handling. oo

- . .The WISC (Wechsler, 1949) ‘forward and gackﬁatd}digit.qpap“téa;,waa‘ f¢ﬂ;f
.rqégd tobxest basic memory aban. o . o - (f ' o ‘
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animals
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growing
things:
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BROWN

.zdog\

.

potato

.

1
coke .

tree trunk

!\

ORANGE

rooster

carrot .

o

orange juillyy "

autumn leaf

LD

WHITE
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onion
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daisy
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ences and did not participate further in the study.

* Procedure . o h

i

The subjects were all tested individually in a spare room in the

: ) ‘ v
school. Upén entéring the rqom, the subject was asked to sit at a table, - -~~~

on a chair next to that of the experimenter. Before beginning the

experimental procedure, a few minutes were allotted to "Ghatting" with ’
\ ‘ ’ . . N

the subject to reduce any possible anxiety. The procedure was carried

out 'in four stages: a)-a pr'et:est to determine dimension preference, b) P
e period during which subjects were familiarized with the to-be remem-
bered stimulus’pictures and were given the appropriate instructions,

c) 'two Study periods and free recall trials, and d) a cued recall trial -

(see ppperidix B).

. o

N Preference test. The preference test was t@toduced, the

u\ '
expex;,imehter saying: "We are now goi:’)g to lgok ‘at, some nice pictures in - -

th/is book I have in front of me." The four different orders for the pre- |

o
ference trials were systematically counterbalanced across subjects in

each Age by SES group. The experimenter presepted the%ree stimulus
pictures on the first page (Trial—l) to the subject, saying: 'Show me
which two of these pictures go tog®ther.' The preference for Trial 1
was recorded, and the same procedure rePthed for aJll niné subsequént

trials. The experimenter offered no other comments throughout the bre-

ference test. Children who gave eiglt or more out of ten choices along

their preferred dimension were classified appropriately as colour or

function preferrers; the others were classified as having mixed prefg— ’ » ;

5
¢
§

The experimenter next introduced the digit span test saying: "We .‘ .“"'.‘(’I;Awf

v k]

Ve a'!m.a‘
5
S \'\ \‘1.“:'5, j‘,‘
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( ‘ / ’ . . : K ” ‘.
i are now going to play ix.éame with numbers." The forward and backward

digit\ span test was then adniinistered according to instructipns in the

S " WISC manual (Wechsler, 1949).«;Children with subnormal digit spar were .

=l
N eliminated'from the study. Regardless o@ performance, children received

oo

4 . ] i

'  positive reinforcement in the form of general approval throughout, all

7 phases of tfhe experiment in which they participated. h )

/ i

7 \ After the child had béen classified as to preferencé aqd: had

passed, the digit span test, he was assignéed to one of the instryction
. % . !
groups, this agsignment being such that the ratio of colour to function .

preferrers was épproximately the same for the three {instruction groups

within each Age by SES classification as indicated in Tai)le 2, -

Familiarization with stimulus items. After the completion of

- preference testing, the experimenter exposed the 16 to~be- remembered

stimulus pictures, which had been shuffled, ,‘léid out in a four by four

L4

array, and covered with a cloth before the subject's entrsr.ingo the experi-

: : A, ° - .
,méntal room. The subject was asked to identify each'picture in reading ° ,

4 ~

/ order. In the few cases that the subject was unable to name a picture S

e e 2 -

» - ¢

_ or colour, tfle experimenter provided the label, asked the subject to ‘

. L Lo
repeat it, and made certain he could readily identify the item before

’

proceeding to the instruction phase. If any of the labels provided by

+

the subject were different from those which had been preassigned by the

expenimenter, but were nevertheless reasonably appropriate (e.g., "pepsi ’

for "coke", "cock-a-doodle~doo" for'rooster", "beans" for "peaq"), they |
SUN 2 were considered correct and were accepted 4in recall. After all the acim-u

ulua items had been acceptably 1dentitied.> the axpetimenter quickly

\




| EXPERIMENTAL DESIGN : '
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) aGE  SEs PRE FERENCE INSTRUCTION CONDITION .
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. . on the table. S ,

' a

Instructions. . The experimenter introduced the instruction phase. .

\

. . . i
by saying: “Soon we're going to play a memory game. In a few minutes

-

I'11l give you a chance to look at these pictures and learn them." Up

' ‘to this pdnt in the study, a common procedure was used for all subjects.
. . . ..
Control subjects were theén asked to select pictures of their own
. » . ]
choice, one at a time, and lay them out in columns of four from top to °

bottom, and from left to right until all pictures were entered into a

. . N

four by four array. Although no restrictions were placed, no control
sub jects spontaneously organized by colour or function. The subject-
» 4
- was required to identify each pic¢ture as_he placed it, and then to count

the number of columns as well as tho«number of items in' each column. w
. { .
The subjects in the preferred group were told to arrange items by

colour, e.,g. all white ob}ects, if they were colour preferrers or by

,function, e.g. all animals, if they were function preferrers. Spec-

‘ ificall s colour referrers were instructed to form a four by four array, c
y pr 7

selecting pictures on the basts of a particular colour category for each o d

column. Function preferrers proceeded in a similar fashton except for M

instructions to construct each column along a specific function category * ;:

& © e

’ Within each category the subject was free to seleqt items in any order. ;}

& MY
’ M ' n 2

Both colour and function preferrers were required to label pictures much o

¢ " . .

. ' the .same as were control subjects.. Upon completion of the four by four

.* array, colour preferrers were 1nstructedﬁ%o count the number of colouxr
bategoriea as well as the number of instances in each category; while
H ¢ . ¢ N

funetion preferrers were/given the same, inatructlons for the £unction

i i
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. [ ¢ ,
during Eécall. . \ . ,

9

' The. subjects in the nc;n-préferred group received thé same instruc- .

- ° ’ o

. «kions as
W

instructed to organize the pictures along the function dimension, while

» N °

function’preferrers were instructed to organize along the colour dimension.

those in the preferypd. group except that colour preferrei:s were

The procedure for the remainder of the’ expgfiment was similar for all

© @

instruction conditiong. ' .

.

‘'

ét’udy periods and free recall trials. The experimenter collected
® . )

all the cards, shuffled them, and again lay them‘out randomly inafour by

i

four array while giving the -following instructions:
0.K., now 1'm going tp gc'ivg you a chance to gpend a

few minutes looking at thede pictures. Lodk at them — 4
. L Q .

‘ . A

really hard, and try to learn them so ti)at late‘:r when - . .

I take the pictures away, you'll be alil»le to remember

-

'

. as many as possible. o / .
Subjects were told that during the study period they could move the Lok
pictures around any way they wished to. The expetimenter -then mo(red her - o

- - -

chair a.few feef from ‘the subject and attended quietly to papetr work. .
. ‘for the 90 second duration of the g.tudy period. If the subject attempted

to engage bﬁ; .exﬁerimenéer'-in conversation during the study period, she

|
: : .

poined out to htm-*t'ha't she was ,occupigﬁ and would ‘attend te him soon. S

o

At the a%nd of 90 seconds, the cards-were qui‘ckly.collected" by the - !

0, o R " N
experimenter and placed face down in a pile on the table. The subject was v

——— .

¥ S ‘e ]

. . I
then requested to name all the pictures he could remember. The recall »

period was considered to be over 'any,time that the subjecpl wished \_tq ‘
’ 4 . . 3 ’ . < sy
terminate it betgeen'the\aend of the first' and second minut¢. The subject. : -

. e . -
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was positively reinforced for each respon‘se, and if he indicated he could

-

. . . remember no more items beforé the end of the first minute, he was encour-

.

aged to make further attempts. ‘No additional words were accepted after

v

the end of the sec:)nd minute. '

Upon completion of the first trial, a1“1 subjects were conunenlded on

their performance and were encouraged to remember 'even more" on the ¢

second trial. The experimenter again shuffled the cards and laid them

. e
‘ © . out as before, and the second study period and free recall .trial proceeded

' U

as the first.:
- Cued recall. Immediately after termination of the second free

recall trial, function cues were supplied to subjects in all conditions

in a constant, predetermined 6r’der.b The following is an example of cue

o phrasing as used for the animal category: 'Now, tell me what animal pic-
k] ) FJ . .
» tures you can remember." Parallel cues were employed for the three other

A4 o

. ) " function gategories. C-
. . . Q

. : The duration of the complete procedure was approximately 20 min-

2

, ? . utes. . . ‘ -
r -
| U Data"‘ ' ‘ ' ' ’ ' . .
' ' Fi{reA different meas;xres were ob;:ained for each subject: number of }
. S an N \
’ "choices on each dimension in tt‘ne‘ preference task, number of correct. \ .

, . responses in free recall, .clustering of items in- both the colour and the o

1. - ‘ R o

. . 0 9
function categories in free recall, and number of correct responses in

 cued recall. - - . R : g

.

. . A problem arose regarding the measure to be adopted as best 3einé;h

]

ject hag separate scores for colout.

ind'ic'ﬁt'or' of organization, as each gub

e

o

r
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’

and function clustering. Since subjects had a general tendency to cluster
primarily along one ¥imension, the higher of the two cluster measures was . , -
selected as the bth estimate of organization for each subject, and hence-

.

‘forth will be referred to as the measure of "primary clustering". .

As the primary clustering measure for each subject could, represent
organization alongng}ther'the function or colour dimension, interpretation
] ‘

of the relationship between the dimension of primary clustering and'tbe )

<

instructed dimension was ambiguous. To resolve this difficulty, a second ' .

measure of organization was derived for each subject by taking the dif-
ference score between clustering along the instructed and uninstructed

dimensions. Analysis of this measure of organization essentially yielded

.

an index of the magnitude of compliance with the organizationaluinsttuc—

' ‘ re
tions since, where effects for differences between instructed and unins-

tructed clustering were found to be similar to those for the brimary v
clustering measure, the 1ogical conclusion could be drawn that the ins— T

tructed dimension was also the-dimension of primary organization. -’i

The measure used to derivé\both colour and function clugtering

scores for each subject was the modified ratio of repetition (MRR).

This index,\devised by Lesgold and Tieman (Bower, Lesgold & Tieman, 1969)
is a modiffed version of Bousfield's (1953) original ration of repetition o
{ A : .
index, Clustering values can vary from a minimum of .00 when there is

\ * 1 ‘

no consecutive repetition of items from the same category, to 1.00 when ;

consecutive repetition of items from the séme-catggory is at a maximum.

The MRR index is calculated by the formula x/n-k, where r is equal to

the number of clustered pairs, n is the total number of items recalled, .

Sy ;h‘f.’;;:)
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"'_more middle SES subjects than low SES subjects selec(f'd func;ion, the :

-25 - ~ o

.

and k, the number of categories represented in the recall list. . Since

v, -~

the MRR index is a ratio of the amount of clustering observed to the i

amount possible, given the number of words recalled and the number of

categories represented in recall, the measure can be misleadingly high

o
3 - o

/ when only a few items have been recalled. As an extreme e’xampl’e, if

only two items are recalled, both from the same category, MRR equals 1.00.

-This peculiarity of mgasureinent accounts »for perplexingly high clustering

obtained by some fiye—ye‘ar old subjects with low recall scores. In spite
p N ~

. . @ . .
of this failing -(which appears to be a characteristic of clustering

indices in general) MRR was considered to be the most appropriate index

'

Laa N
for this study, since it is the same as the clustering.measure employed

by Moely et al+(1969) in their study. B

B
v

[
@

RESULTS ’ .

?
. *
Preferences .
RS ’ - ..

v

Table 3 shows the distribution of function and colour preferences

for the four Age by SES groups. A test for the difference between two

®

proportions yielded a significgnt“'difference (z=3.62, p (.0l) between

five— and seven-year old subjects with more seven-year olds than five-

year olds showing function preferemces. The almost unanimous preference.

-

for—-fmﬁt/ion over colour among seven-year old subjects of both SES levels

~

‘x‘nade statistical analysis superfluous. Among the five;year olds, although

difference be’éween’t.he two SES levels yds' not statiq;icaﬁ"yi s:lgni‘f.tcan't

.

:
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B . .

RELATION TO AGE AND SES

. ' -" L

‘ _ " AGE AND PREFERENCE
e i 5-Year Olds 7 'I-Year Olds .’

»

v ‘

: - DISTRIBUTION OF €OLOUR AND FUNCTION PREFERENCES IN .

) . ‘o Colour Function - Colour ~Function

f Low SES 16 20 5
. , ‘Middle SES 10 26 2
_ Total 26 46 7
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B . -instructions. While the pl:.inej.pal'analyeis' supplied information on the

s <27 - . . - .

free Recall: Correct Responses

and trials. The analysis of correct‘reSponses as a function of agé, ] ’

/

v

. Correct resposes as a function of age, SES,instruction condition,

SES, instruction condition, anc} trials is presented‘ in Table‘.A‘:\ of Appendix
111, while the means for these variables are shown graphically }n Fig. 1. .
Signt ficant main effect‘s were found for age, F(1,132)=37.80,p (.01, with -
seven-year oldé subjects remembering mort.; items than five-year olds, and

for trials, F(1,132=18.68,p .01, with recall ‘being’ ~genera}l}ﬂ -g‘reiter

for "J.‘rial 2 than for ATtia;_l 1. Neither SE; nor instruction condition

proved to ha\;e significant main effects. The effect of g:r.ials varied ,‘
with age and with SES, ;as indicated by the sign‘ificant Agg by .Trials, ‘
F(1,13206.28,p (.05, ard SES by Trials, F(1,132)=9.68,p ¢ .01, interactions:
Post hoc ‘comparisons using Ci'.ccetti's (i972) modification of the‘Tukey(a)
procedure (Winer, 1962) showed a signi"ficant improvexr;enc (p. ¢-01) from

Trial 1 to Trial 2 for seven-year old subjects, but not for five-year ‘

olds, and also a signific;mt improvement (P_<.01)l from Trials 1 to 2

for middle SES subjects, but not for those of low SES. *»
In addition to these effects there was a significant Age by SES
t;y Instruction Condition interaction, F(2,132)=3.13, p .05, which

reflected the greater influence of the instruction variable over middle o
SES than over low SES subjects, as well as differences in ‘relative - » :

effectiveness of the three instructions for the two groups of middle SES :
subjects. The nature of this interaction can be seen clearly by inspec—~

L N

tion of Fig. 2. e .

‘ ‘ . - ‘ - < K
Correct responses in relation to initial preferénce and actual .

LR
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N .
e;;:cts of preferred and non—-preferred instructions on free recall in

relation to age and SES, it provided no indication of .the influence of
subjects' initial prefg;gnce”bf of the.relative eff%ppivgness of colour

and fqggtion’fﬁékructidns. Subsidiary analyses were therefore performed

to examine the effects of these additional variables. The term "actual

instructions' (as distinguished from "instruction conditions") is employed

to designate control, colour and function instructions in these sub- A

-
—

-
o)

sidiary analysef. ¢

Because the distributions of colour and function preferrers were
véry different for the two age groups, the data for fiQe:..p seven-year
old édbﬁects were ;;élyzed sgbarately. Actual instruction effects, as well
as the 1nfiuence of differences in iy}tial preference on recall perfor-
mance weré analyzed for the five-year ole”Bince both coleur and function
preferences were substantially répr?sedted in this aée group.~.81nce
grouping the five—year olds by preference resulted in highly unequal
numbers of subjects under the qrfferént conditions, Migp-wﬁigney U tests
(or the normal approkim;tion when the sample size was sufficiently large;
c.é‘ Siegel, 1956) we;g_gggd for the subsidiary analyses’Yith this age
group. with th; ;even~year olds, there were so few colour preferrers
that the effects ;f initial prefetgnce could not be meaningfully,analyzed.
Insteadthedat# from the seven subj;cta showing colour preferences were
eliminated, and two by three analyses of variance (SES by Actual Instruc=

o

tions) with unequal ns, were performed separately for Trials 1 and 2 on
b - t

the data from function-—-lpfeférring,eubjects only. Performance on the

two ttialsiwas_analyzed separately in order to parallel the analyses £Qrﬁﬂ.

3

five-year olds. B |

.
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/ 1. Five-year olds: Correct responses in relation to initial pfef-—
o ’ 4

’

erence and actual instguctions. The data for the subéidiarﬁ' analyses for '

five-year old children are summarized in Tablé B of Appendix III. ' .

Function preferrers remembered more items than did colour preferrers,

- although the difference was significant only on Trial 2, (2=1.97, p (.05).

o

There were no significant differences in corxect recall as a\function of

SES for either colour or function preferrers.
. ~

A comparison.of the amounts recalled by subjects receiving colour - .
and function instructions yielded no significant overall differences.
&« ] .
When the effects of actual instructions in relation to initial preference

were assessed, no significant differences in recall were found. . )

2. Seven-year olds: Correct regponses in.relation to actual in- .

structions. As can be seen £Fom the mean values in Table 4 and the sum>
/ maries of the analyses of the Trial 1 and Triallz data in Tablg C of
"Appendix III, actual instructions had a gignificant effec;: on Tri:al 2,
F(2,59)=4.39, p (.0.;":,“ with post hac Tukey(a) tests 1ndicat§1ng that
- fdnction instructions éroduc_ed signi ficantly greater (p_<.05) recall than | e
did neutral instructions. &Egall for functiop instructio;w vas also R
greater than it was for colour instructi’ons, although not s;gnifidanély
) 8o, On Trial 1 similar trends were obse;rve'd,‘tx:ut differences were‘hc’)t
'significa‘nt. Middle SES suquctxf performed significantly -better on ','
)frial 2 than did low SES subjects, F(1,59)=5.82, 2_(.05, but the per- o H’S\ R
formance of the two groups was 'virtually identical for Trial 1.. This ° |
) dié'crepan(;y between Trial 1 and Trial‘Z corresponds to the alre’ady ‘
t.epon:edn'rrials by SES ir;teraction«for 1 sul;jects, suggesting possibiy
4 general decrease in attention from Trial 1 to Trial 2 f_oij low. SE‘S""', -

1 - .

‘stbjects. .

t
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TABLE 4 :
: MEAN FREE RECALL SCORES FOR 7-YEAR QLD FUNCIION ‘ A
| : PREFERRERS AS A FUNCTION OF SES, AND ACTUAL
- INSTRUCTION ON TRIALS 1 AND 2 ‘ L
!-'ﬂ!‘“"w - A "; ' ~ ’ ’
S - : ‘ INSTRUCTIONS _
. , “Trials - ' Neutral Instr. Colour Instr. Func. Instr. ‘
‘ .1 Low SES . 10.20 1055 \ 10.60
' Middle SES 9.45 10.00 12.00 _ ,
. Mean? 9.82 10.27 . 11.30 "
, 2 Low SES " 930 71 10.% 11.60 '
o ' _ ‘Middle SES 11.d1 11.92 13.56 .
\ ©© Mean 10.20 : 1i.41 12,57
: ’ 3 , ?
f .o 4 i A ‘ o
o, ' 2 Grand means not connected by a common 1ine differ significantly (p<.0S). o
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Free Recall: Clustering ' | : _ /M,
T‘able 5 provicies a summary of the frequency of primary clustering
a’lor;g the functi!on;dimen’éion in relation to agé, SES, instruction con-
dition and actual instructions for Trials 1 and 2. The predominance of.
function clus.tering, eap;acially for ﬁeutral and function fnstructions

is apparent for subjects of both age groups and SES. levels.

-~ . 4
Primary clustering as a function of age, SES, instruction condition,

and trials. As can be seen from Table D, of Appendix III, the ' ;malysis &

of primary clustering as a function of age, SES, instruction condition .and

trials indicated that primary clustering was greater for middle than for

v

low SES subjects, F(1,132=8.43, p <.01, and that it differed signi.fican’tly‘
across instruction conditions, F(2,1325. 14, p_Q.Oi, being greater with
preferred instructions than with either neutral or non-preferred instruc-

s

tions, with post hgc analyses/’us:l.ng the Tukey(a) pi:ocedure showing a

significant difference (p¢ .05) between preferred and neutral instructions.

The means for these effects are presented in Table 6. Neither age nor

trials significantly affected primary clustering, nor were ;thete any

~

significant interactions. . Y,

-

As shown in Table E of Appendix 1IX,a second analysis was performeéd,

‘this time examining the effects of age, SES, two instructibn conditions
(preferreci and non-preferred), and tiials on the difference.between
instructed and uninstructed clustering, This anal.);sis provi.;ed a way of

measuring compliance with instructions under the different eiperiﬁgntéi

conditions. There was a significant e%fect. of instruction conditions,

§$1,88)~7.94, p .01, with more cbmp‘iiance pﬁres(ent 'fp‘t' p

[
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TABLE 5.

1 AND 2
‘ 5-year Olds
‘ Low SES° Middle SES
Trial 1 Control - 83¢12)38 .75(12)
Preferréd: Function 1.00(7) .89(9)
: Instr. ‘
Colour 1,00(5) . .67(3)
Instr, ;
Non-Preferred: Function . .80(5) .75(4)
' Instr. to
. Colour .66(7) .00(8)
Instr.,
Trial 2 Control -, TL.75(12) .8?(12)
' 1
Preferred: Function .1.00(7) ..89(9)
. . Instr. .
Colour .20(5) .67(3)
. Instr.
Non-Preferred: Function .80(5) «75(4)
Instr.
Colour L43(7) .50(8)
Y ’ . Instr, )
8The number in brackets refers to the number
. relative frequency is based. ‘

RELATIVE FREQUENCY OF SUBJECTS SHOWING PRIMARY CLUSTERING ALONG
THE FUNCTION DIMENSION IN RELATION TO AGE, SES, INSTRUCTION
NDITION, AND ACTUAL INSTRUCTIONS ON TRIALS

7~Year Olds
. _Llow SES Middle SES
S
.92(12) 83(12)
. 1.00(10)  .99(11)
" .00(2) 1.00(1)
1.00¢1) *© -
.82(11)  .17(12)
T L75(12),  .75(12)
.90(10)  .99(11)
1.00¢2)  1.00(1).
10001 -
L7301 .42(12)

of subjects on which the
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; v—.\ . B ’
MEAN CLUSTERING SCORES AS A FUNCTION
OF SES AND INSTRUCTION CONDITION
FOR ALL SUBJECTS '
Control Preferred Non-Preferred
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non-preferred instructions. Since preferred instructions also rest?.ted
. . q -

B ' ‘ in greater primary-cl‘us}:ering scores (seé Table D of Appendix III),

) £t can be infe;ped that subjects rece(}ving preferred 1nstructions were

o . -

»

more likely to organize it’ems as in‘structed, and t’:o show a greater
- ‘ 5

“

K ) magnitude of organization as$ fneasured_ bi primary clustering scores.

Al though the SES éffect 'did not quite attain significance, it mexits men~

°

o . tioeihg in that -the gte'ateg,}i:ompliance to any instructions by middle SES
| subj‘ect;s over lobw) SES subjects reflects a theme recurring a nl‘xmber of |
times through the data. Ti}e t‘riple"itnteractiona between tri.ale, age, and
inetruc;ions, ‘_1;‘_(1‘,‘88)=5;.53, P_L.OS, depicted: in Fig. 3 shows that on Lt

Trial 1, seven~year old subjects obeyed preferred instructions more{}:(than
© .
five~year olds and non-preferred instructions less than five-year olds,

+ and that -a similar ‘patter,n was observed on Trial 2 with differences
[l . ' . . \
dongiderably re‘duced; ’ * .

'3 A .
3 1

Clystering in relation to initial pi-eferenée and actual insttuctioes.
¢ . ‘ f )
For five-year old subjects, analyses were performed on the primary cluster—-

ing measure as in‘ the pr:}ncipal analysi:s\. Wiathksevee-year old function .
pfefegring sul;aécts,_both colour and functien c'lusteri\ng meaeureé Qefe
analyged: since di'melnsionaql clusterfng eould be ,assessed in relatioﬁ.to‘ o /“'
aetual instruction‘s while holding initial preference constant., ’g/ ’ o

-~

&

1. Fd.ve—yeat olds: Primary clustering in relation to. initial

i . N

prefereﬂce and accual 1nstruptions. The data for the subsidiary analyses o 7';;
\ < : ;

on higherx clustering for five-year old subjects are presented in Table F

of Appendix II_I. M,ah’m—Whitney U tests showed thnr. there were no .overall v

significant differences in primary. el@tef‘ing&betpeen cdour gnkd:,’ function

G
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Fig. 3 Mean difference scores between instructed and unihstructed
clustering as a function of age and 1nstruction condi.tton for ..
trials 1 and 2.
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preferrers. Primary clustering for middle SES colour preferrers’was

4
Y

generally greater ‘than for low SES colour preferrers, with differences

' attaining significance on Téial 2, gﬁ10,£§)=18, p £.05. No SE§ dif-

. ferences in primary clustering were observed for function preferrers. -

‘There was no significant overall difference in primary clustering

1 - o
il

between function and colour instructions. When the data were examined ' h

.

for relations befween actual instructions and iﬁitial preference, function

preferrers were found to profit more from function than from colour
1

‘ | @7
instructions, although the difference was significant only on Trial 1, - '

U(15,16)=42, p.~ .05. There were no significant differences in primary

clustering between colour and function instructions for colour preferrers..

’ ‘¢

When the difference scores between instructed and uninstructed "

-

cluétering were, analyzed in relation to preference and actual instructions,

»

by Mann-Whitney U tests, it was found that Both coloursand function

preferrers generally obeyed function instructions more than colour
instructions, with all comparisons being statistically significant ’ ’
(p‘<.05) except for colour preferrers on Trial 2.

(Y ~,

.+ 2.. Seven—year oldéi\>Dimensiona1 clustering in relation to actual
— <

instructions. Tables G and H in Appendix III summarize the data for the

analyses of variance of colour and function clustering for seven-year old

function preferrers in relation to SES and actual ‘instructions. . N

a) Coiour clustering.- For’colour cluqcering, there were signif- ‘ .'%

icant 'actual instruction effects, F(2,59)=12.12, p (.01, F(2,59)=7.31, - Co e

f . . o
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(_01, with Tukey(a) past hoc tests showing that colour instructionse
were significantly more effective (p<; 05) than either neutral 65 func-
tion instructions on both trials. Subjects of middle " SES generally
obtained higher colour clustering scores than did those of low SES with
differences attaining significance onthial 1; §1&,59)=5.21, p {.05.

These results‘appear to reflect a general tendency for middle SES

. -

subjects to comply with colour instructions and for low SES subjecté to
ignore them.- This interpretation is buttressed by Tukey(a) post hoc

comparisons pérformed on the significant SES by Actual Instruction

_Interaction on Trial 2, F(2,59)=4.01, p<:.05, which is depicted in Fig.

4. YPost hoc tests on-this interaction indicated that colour clustering
e '

was significantly ( .05) greater for middle SES sébjects given colour
P<

<

instructions that for middle SES subjects given function instructions ‘

»

or for low SES subjects regardless of instructions, and that there were

no significant differences among these latter three conditionms.

-

b) Function clustering,~ Clustering along the function dimension

differed significantly with actual ipstrbcticns on both Trials, F (2,59)=

N .
-12.10, p <. 01 £(2,59)=7.10, p (.0l. Function instructions elicited higher

. function clustering than did colour and neutral insttuctions, with- post B
hoc Tukey(a) comparisons showing that this superiority was signgficant

. (p <.05) for both trials in comparison with colour instructions and for
Trial { in comparison with neutral instructions. 'There was no signifi-
cant difference in function clustering between SEé groups, . although the

trend noted in Table H of Appendix III was in favour of low SES aubjects.

LR}

mﬁ&i\gi‘?ﬁ, M’&éﬁ gifm

Lo




e reoeeeeO LOW SES ‘ ' N

/ O————{) MIDDLE SES . : . oo
.' ' 4
3 gf" . ‘ T
’ ‘ jad » '
L : T ' . ¢
L 4 | . ’ S
m ‘ ) . ’ . R
O 800 }— : . .
»n - .700 p— _ ‘
L] —_ ' -
> 600 = .
— T B
o ﬁﬁ 500 p— ’ ‘
b= A
g Y ol | o
- . ‘ .
(& ’ .300 p— Y £ |
: ¢ . ‘
: \ﬂ: .200 |— - n : &
8“ \ | | :
-l 100 (— ) ‘ ) A
o) ' S oo
&) .000 L— T — — L ‘
‘ COLOUR FUNCTION . R '
> . INSTRUCTIONS - INSTRUCTIONS ‘ T
. INSTRUCTIONS N

Fig 4. ) Mean colour clustering scores as a function of
of SES and actyal 1nstfuctiona, for 7-yaar old fanction
preferrera, ﬁkial 2”




- 4] -

- 0
' I4

Post hoc Tukey(a) comparisons of the significant SES by Actual Instruction
- intera€kions found on both Etials, F(2,59)=4.94, 2_<305, §ﬁ2,59)-6l96, ! '
| ' j1<:01, as depicted in fig. 5, again confirmed that low SES eubjeéte

’ i

ctend to ignore colour instructions in that on both trials the only ®

@

. v ,
significaé} effect was the drop in function clustering shown by middle °

v
4,

SES subjects when they vere given colour instructions.

Cuediiecall ; - . o
’ A chi-square analysis showed a general in’crease'(’gc_z=15.89, p(Ol‘) «n

in cofrect responses.from free recall to cued recall for‘subjects;of both

age groups and SES levels. " . ’

Correct responses as a function of age, SES and instruction condi-

tion. As can be seen from the means in Table 7, and the summary of the‘

3

analysis of variance of correct responses as a function of age, SES,

and instruction condition in Table I of Appendix IILI, recall was signific- : 1

[~
v

antly greater, for seven-year old children than for fiGe-year olds in

» response to function cues, F(1,132)=24.86, 2.<:01. There were no other

v

significant main effects or interactions. These effects are aimilgr

!

to those obtained in free recall. -

9

In order to find out whether increases in.coLrect responses from'
free recall to cued recall varied as a function of age,.SES, and. instruc—
tion condition, an analysis of variance was performed on the differenc

o ’ - N

between mean-free regpll scores aqd cued recall s£cores. Taﬁle J of P

Appendix III shows that no significant effects were ‘found which 1qgiciiéa

4

that low SES subjects, despite their lowér organizatibn scores, bene- -

fitted just as much from function cues as did.middle SES subjects.
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MEAN CUED RECALL SCORES AS A FUNCTION OF
AGE, SES, AND INSTRUCTION CpNDITION

- 5~Year Olds. 7-Year Olds '

Low SES Middle SES Low SES Middle SES

«

"

Control 10.00 10.42 12.08 11.76

Preferred 10.92 8.92 12.50 13,67

Non-Pre ferred 10.32 10.67 11.33° 11.92

Mean 10.41 10.34 11.99 12.45 .

.
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. . H .
Correct responses in relation to initial preference and actual .

instructions.

S

1; Five-year olds: Correct responses in relation to initial

preference and actual instructions. As indicated in Table K of

'

Appendix III; function preferrers attained éignificantli higher cued

o

- ) recall scores than did colour preferrers (2=2.29, p<:05).  No signifi-

. \ .
cant SES effects were found for either function or colour preferrers. -

< Cued recall was significantly greater for subjects who had rec-
eived functiof instructions than for those who had received colour ins-
\ . . : . . |

tructions before free recall, U(23,25)=130,p< 05.

When analyses were petforﬁed to test the effect of the relation-

. \ ship“between initial preference and actual instructions, it was found .
that cueing resulted in significantly higher scores for both colour and
function preferrers U(8,9)=9, p<.05; U(15,16)=66, p (.05, who ha

: - - R}

, received function instructions before free recall as opposed t hose

v

iwho had received colour instructions. ] X ..

-2, Seven-year olds: Correct responses in relation to actual CLE

instructions. The summary of the analysis of variance of ced recall

séores as a function of actual instructions and SES in Table L of

. Appendix III reveals an effect of actual instructions,‘3(2,59)-4.65,2(.05, IR

o

‘gf' : ] with Tukey(a) post hoc analysis showing that function instructioﬁé

:resulted in significqnily ép(.pi) greater recall than colour instruc-’

.

tions.' No other effects were. significanc. L *:V

s

A queation of fhterpretation arose from the’ rapeated finding :hnt

N

cued recall was supertor for subjecta who had regaived.functian instrugd
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who had receivéd function }nstructionsf thé difference between cued-recall
scores and Trial 2 free recall scores Qh;uld be greater for subjects who
had re?eived‘function instructions than for those Qho had received colour o
} oo instructions. Mann-Whitney U tests revealed no signiéicant overall effects ‘
-of actual instructions for difference scores between Trial 2 and cued re-

'call scores in five—year‘oid subjects regardless of initial perference.

Similarly, a t test on the difference scores for seven-year old function'
preferfers yielded no signific&ht difference between colour and function
instructions. These results suggest that the superior cued recall per-.

formance of subjects with function instructions was probably an,extenéion

of différences‘already existing af the end of free recall, and that func~

PA

tion cues were not differentially effective for subjects receiving func-

tion and colour instructions.

o

! . DISCUSSION

v f - 4

Tge data will be quéussed in relation to the following four points

/

-of interest: a) differences between age anh SES groups in dimension pref-

erénce, and the relationship between dimension preference and dimension’
. of primary organizationi b) effect of pfefgrred versus non-perferred

- r

instructions, c) general effects of function versus colour classfficacion,

- and d) performance comparisons of the age and SES groups on the recall ' oo

¢

tasks. . :

M While significantly moqb seven- than fivé—year olds classified on

13

. .} 'the basis of function in the preference task, there were no significant

T " -differences in dimens;pn‘pfgféfénce between subjects of low and'ﬁﬁﬁdig L

A

SES. This finding does Wot Of course'mean that children of the twg SES ... .



\

. ing circumstanées .
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groups perceive stimuli in the same way, but rather, that funétion and

colour are not dimensions that distinguish the perception of middle and

.
'

low SES children\ithin the age range tested.

The data did not support the prediction that there would be a
close~£elationship between the subject’s pr.:eferred dimension‘and' the
dimension along which he would tend to cluster or organize information.

Generally speaking, organization was predominantly by function, regard-

»

less of original preference. Of 48 control subjects receiving no organ~ -

ization instructions, only 5 clustered primarily by colour on Trial 1,

and 6 on Trial 2. Of the 12 control subjects who were colour preferrers,’

only one organized by colour on Trial 1; none did on Trial 2,

There were two essential differences between preference and recall

tasks which may account for this discrepancy between dimension preference

A * - M

and diménsion of organization observed in colour preferring subjects.
First of all, the two tasks differed in degree of comple_xity-uthepref-

erence task involved recombination of three stimuli, whet“eas sixteen

"

-stimuli -were used for the recall task. Secondly, the preference,task'

!

was conducted with stimuli presént; organization was mnifeéted with
‘ / ’ -

stimuli absen’t A

By the time a child becomes capable of classifying items by func-

tioh ~— and there is evidence that by age five even the child who prefer'a

?t;lour is aware. of function categories (Birch&Bortner, 1966) ~— the

association of an item may be stronger with its function category than

with its colour category A particular hiétance of a function clags is

‘always a member of that class, regatdlesa of . perceptual chmgea 2lmd vary- .- ‘

" Few' instancea are equauy subre awith ‘reapeet to mem- Y
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items) the earlier acqyired colour dimension may still be more salient, .
it seems plausible that a child would utilize the dimension of greater

/ \ : ‘.

associative strength for a more complex task (sixteen stimuli).

The other esgential difference between preference and recall tasks

-

o. ‘ was the perceptual availability of stimuli during preference selection,

but not during recall. The encoding process is presumably multidimen-

.1

sional, but the different dimensions of a stimulus may be encoded with

- i

varying degrees of stremgth or efficiéucy. With stimuli available to

perception as in the preference task, colour may be sgliént for the young

child. However, with stimuli absent as in the free recall éask,‘although

| v )

P encoding may have proceeded along a number of dimensionQ, 6rganization

or clusteri%g.may be manifested along the diﬁénsion encb&ed with the

’
S

: greatest strength or efficiency. Variables determining encoding strength

.

,‘ ' .
or efficiency remain to be investigated, but it seems plausible that,
.o degree of pre—exgsrimental association between an item and its category
: ¥ ,

would be a relevant factor. Using colour as the retrieval cue on a cued

recall trial would indicate whether encoding did take place along tﬁe v .i - R

colour dimension, although strength or efffcignéy‘of encoding would not fot

- < e vl
e > . . . . . . AR

3

o
4y,

5
it




| ‘ " be indicated.l - .

13

A major objective of the prehent study was to inwv stig%ép the
_effects of incorporating a preferrEd'dimeﬁsion into a ¢ ncepéral learn-

ing task. Although preferred instructions did in some Iases acilitate
| . ’ i
| . performance, interpretation of the results is somewhat ambigudus since

/. - . |
the high proportion of function preferrers produced a situation in which

’

preferred instructions were.predominantly function inst%uctions; The

data indicate that when superior performance was observad in response to

- l -
[ '

preferred instructions, the effect was largely due to fubction instruct- )
. ' ' ‘ T
ions rather than to a positive relationship of ﬂQSCructiqns to dimension

I3
i

hd ¢

o - '
preference. . | .
}

' . \
.. Generally speaking, use of the function dimension was associated '

-with higher perfdrmance than was use of the colour dimension in all -
\ t } K \‘ '. *

phases of this study. Superiox recall performance correspﬁnded to func— g )

a

tion pfeference (determinable for five-year old subjects oniy)» to.

.

function instructions (for seven~year olds; general trend f%r five-year ' .

" olds) and to organization of material by the subject al&hg tbe function .
. [4 ‘

. K]

» @

dimension (seven-year olds). ' !

As predicted

from the existing literature, seven-year ?ld shbjects o
\ | ‘

remembered more items and impﬁgwed more across trials than did five~year

L]

olds. The ‘finding that magnitude of organization was not si nificlqtfy \

1 It is suggested that the mechanism underlying the distinction
‘between items "available" in response to retrieval cues but not "aecesgi-
ble" in free recall (Tulving & Pearlstone, 1966) is related/to encoding. .
.strength or efficiency ie. retrieval cues may compensate | for weak.: ...
or inefficient encoding. . . : LT ey

\
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L]
I

influenced by the age variable corresponds to the results of Moely et
al (1909) who also found no age-dependent clusﬁering hifferences either
before or after training in children ranging from kindergarten to third

grade. However, in view of the fact that Moely et al found increases in

recall to be accompanied by increases in clustering, the failure of age

to exert @n influence on clustering in the presence of a gignificant
effect on recall score is gomewhat puzzling. This finding is however in
agreement with Laurence (1966) who noted a similar discrepanc& betwéen. .
recall and,clustering in young childgep. The earlier-mentioned pecul;i

iarity of the MRR index may in part- contribute to the no-difference find-

s

ing as a number of primary clustering measures for five-year olds .with low
recall scores .may be somewhat inflated. Probably also reflected is a

i
3

developmental increment in memory span without concomitant increases in

.
.- . 44

the use’of organizhtion. ?
- t

There were no differences between the SES groups in the number of
. . * ‘ -

items recalled in the free recall task, but’ measures of organization

.

were greater for middle SES subjects. The absengi;?f recall differences A

together with the presence of organization differe€nces may apper on '
first analysi; to be consistent witb Jéﬁsen's hypothesis of equal Lg&el o

ability for the two SES classes, and Level II Qeficfps in low SES children;
The plausibility of‘éhis interpretation rests on the assuﬁp;iéa that re-
~call écoges (on which performance between the two groups was similar)
reflect Level I ability, and organization (on which performance of‘middle

SES subjects wes greater) reflect primarily Leyél II ability. ~ : . N

However, in view of the fact that greatép organization .should pro-

duce greater recall, one is faceé'with the,discrepancy,betweeh recall and




| « LT

: bl -t ‘ . : 1 N - 50 q- - Pﬂ

:.» - ) 3 ,'prganizatién data. 'If o'rganizat:ion facilitates recall, then the équival-—
‘ . H ’ ’ g «
i o ent low and middle 'SES recall scores -are eit:her the result of guperior

L_evel 1 abﬂity in low SES chil,dren — whith is contrary to Jenéen's

r L

findings —- or some excess, unexplained protess compensating for Level.
[ ! R !
IT deficits in low SES children.’® Alternatively, middle SES children,

for gome unknown reason, may not have profited from their use of

¢
-

organization. It should be noted that‘althoughoclustering measufz'e'g
. < L ' ‘
were s1gnificant1y greater for middle SES subjec;:s (X MRR = .700) than -7

» -
] . %

for low SES subjects (X MRR .603), clustering, and therefore use of

Level 11 skills by low SES subjects was 'nevert:heles; substantial.

n

_A.second source of difficu)‘ty for Jensen's hypothésis was the ¢
s+ absence of cued recall ‘differences between the two SES gr_oups?.’ Accord- “

3 ” ‘ .
ing to Tulving's encc)ding specificity hypéthesis, a recall cue is effective,.

at thie time of retrieval only" if it has béen{\s;ored yith the -to-be- X 0

remémbered word dunng encoding. IFE~f'dllows that aithough more sp(}ntan:

o P . m . , L

* i eous clustering was observe’d for‘.middle. SES subjects in free recall, the
r?agnitude\ of’ organizat:ion (at least along the function dimepslon) was & . .
NN )

no different for low and middle. SES subjects during encoding. This Bug~

A%

gests that althouéh low SES children may organize information conceptually
for encoding, they may ha;e difficulty in making uge of‘:g\g}ptual schemes |

e ‘*Z o at retrieval‘. Thig'rakseg s?me, quest:io‘ns:,Does availability of jfems in

' 'E:uoed"recal‘l guggest that a“ny retrieval difficulties in free recall ‘are |
function oéi‘ prohlgj{s occurrit'xg only at \éhe tl:imelof‘rgtrie.val? Altefngt- ‘ LL’
ively, even thOugh cued recall suggests that i.tems have, been encoded . . N

. i

n, could 1t be that

<

N
al ohg\a g:Lven dimensio

M et N [ 4

difficulties observed in;‘,
LR e




//fetrieval are reflecting weak or inefficient encoding rather than simply’

~ : . 1%

retrieval problems? a

' Three‘lineé of evidence suggestlgeneralfy lowgr task Orientati;tx'
for low SES spbjects,Athch méy contribute to aty performance differences
o, - | between the two grodps. First, the recall of low SES children did q!‘b ' .
£ . improve acress trials, while that of middle SES children did. Secoqd, as

. '4 ~indicated,by the Age by SES by Instruction'Condition interaction on cot— ' L

)

. rect responses in trg%’recall, low SES subjects showed littlebresponsé Y.
to the difference in instructions while performance of middle SES subjects
showed a substantial instruction condition effect. Third, thé apparent,
selective compliance with function instructions by low SES chiid}en?Ean
be~interpreted as ge&eral'inatteﬁ%ivéness to organizatiOn instructiouns.

In view of the fact that most contrel subjects used function clustering,

' L}
the: predominant use of function clustering by low SES subj \\Q regardless

of instruoted dimension, suggests that they were not seledtively comply-

ing with function instructions, but-were ignoring organizatlon instructiona

Y

altogether. o i

’

; - 1f such inattention to instructiong characterizes the general res-
. ' ponse of low SES children in the classroom, it is not altogether surpris-
ing\tﬁft they are shfferfng E’deficit*in the conééptual skills being @

b
v taught. One is led to ask whether the low SES child is inattentive o

) because, as Jensen would argue, his-genetic lindtations make him incapable

of assimilating thé conceptual processes being Caught, or whether he is _°

e 2

lagging behind in conceptual skills because he is inattﬁntiva for other

+

. reas&nsa In either case, unearthing the source of the difficulty m§y be

~ a first step towards alleviattng ie.. | . o ‘ R ":‘ Y
« /. v L ‘e

»
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Discoverfng'whether the factors determining relatively poor per- o .

formance in low SES children are primarily hereditary or environmental is

’

much’ legs important than determining under what conditions low SES children
"can learn conceptually. If the facéors determining performance are prim-
arily environmental, the solution is clearly to modify the.environment. A

_prever, even if differences in performance can be traced to differences

- . ! - -

. in heredity, the manifestation of a given genetic endownment emeréea only

out of interaction with a given environment. The implication here is

< . .
that different learning environments may be required to“maximize differ-

ing heredities. bHeftzig, Birch, Thoﬁas and Mendez (1968) cited a study
in which Tryon’(1940) selectively bred "maze-bright" and "maze~dull" rats.

. -~ .
An enclosed alley-maze task was used to distinguish "bright" from '"dull"

animals. It was suggested by Hertzig et al that this particular task .-

capital}zed on the use of non-visual cues, to which the "bright" rats—
wgfe particuigry resppnsivé. Their inference was that the rats had been
specikically bréd fﬁr responsivenessitp non-visual. cues and not 6pr
general brightness in maze learning. If this inference was valid, it

X should h;ve been possible to alter the Specific task without changing the
basic maze—learning goal in such a’way that the "dull" rats became
"bright". Hertzig et al cited another study, Searle (1949), that sup=~
ported this’ interpretation. In,Searle s study the maze was elevacgd 50

that visual cues became Fhé critical ones for learning. Under these

. conditions”lryon'g‘"brightﬂ rats had great difficulty‘lghrning, while B

’ “ .
a ’ AL
' . B .

the "dull" Ogeé learned with great facility. The implications for learn-

‘ing in low SES children .should be clear. All avegueq‘musq‘be explored

-
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- -
-
. o

s ‘ ‘ ‘ ' .__ m.);

. to discover under what conditions low SES children‘qill manifest Level

I1 abilities before any consideration is given to the'restrictive

.y : 1earning-bycrote edhcationvpfoposed by Jensen, \

; The present exploratory stuey generally represented a search for
possible detenninants of Level 11 deficits in low SES children that
could be followed up further in anelytical studies. The results of this

; study indicate that further investigation of the following tOpies,ﬁay

- produce fruitful results: a) factors influencing attention to instruct-

ions and general task orientation in low SES childten, b) differences

in general perceptual orieneetion between low-and middle SES children,

when and how such differences originate, and how they might influence
l :

eOnceptual ability and performance: and E) specific soureesiof feilure

.

1)

in encoding and/or' retrieval processes that may lead to Level II .

¢ [

- deficits. : ' : . .

L4

-.

e M

"":"{a -
SN

2t A .
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APPENDIX I :
) S
¢ . PICTURES USED FOR THE PREFERENCE TASK
1. BLUE SLIDE . BLUE FLOWER ‘ RED SWING
* 2. SILVER BELL " BLACK-HAMMER SILVER SAW

GREEN PANIS - RED DRESS . GREEN KITE

RED BED ~ RED TRUCK YELLOW BUS
YELLOW SQCKS RED HOUSE " RED SHOE
YELLOW DUCK RED APPLE YELLOW BANANA
ORANGE ORANGE GREEN GRAPES GREEN LEAF

RED SPINNING TOP / BLUE TOY BEAR BLUE SUITCASE

BROWN GUITAR BROWN BOOT . RED DRUM

ORANGE HAT . "ORANGE CARROT .- BROWN MITTEN

I3

line Ttepresents the placement of pictures on one page.

'

f

Theafour following orders of:-presentation were used:

a) 1, 2, 3, 4,5, 6, 7,8, 9, 10. ' , .
. )10, 9,8, 7,6, 5 43,2, 1.
’ C) 2’ 4’ 6’ \8,' 10‘.1’ 3, 5’ 7, 9_. : ’ N E .oy

“d)gﬂ 7, .5.’ 3: 1,‘10,«8, 6, 4, 2, . ‘ " ‘

)
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- _ N APPENDIX II . )

. < EXPERIMENTAL PROCEDURE

* '

(When S enters experimental room, E spends' a couple of minutes getting

acquainted, and setting § at ease. .Then E fills out es%ehti&ls on . ‘) ’

~

data gheet.) . ‘

A}

We are now going to look at some nice pictures in this book I have in-

s

. ¢« ' front of me. (E turns to first page.) See, aren't these nice? Show -
. \“‘ ~ 0
me whigl; two of these‘pictures go together. (S responds, and preference

.

|
<
Preference Test: All Groups ' ' '
l
1
|
:
|
1

test continues in the same way for the 9 remaining trials. Ss with mixed
t ¢ 4 )

preferences are eliminated from ‘the study) . " :

-

Digit Span Test: All Groups

!

--

“(E follows instructions’ in manual. Ss failing digit span test are at

' this point eliminated from the study; All Ss are, commended on per-

- » A -
\ . .
« formance.) - . . "

LS

Familiarization:- Control Group

| ' . ) f ¢ 4 ) .
i ’ (Pictures have been shuffled by E, laid out randolly in a,4x4 array,
‘ < and covered with a cloth -before Ss entry into the room). iy

. Now I have some more really Qice pictures to show you. "’l"hey're‘irig.ht: )
underpneath this cloth, and I'll ahow‘th‘erﬁ“ to y'ou‘in‘ a mipute... Fifa,t:,
. ‘ e . . ' T ML R,
.. . we'te going to look at them; and talk about them a 1ittle bit, After' - ;

« B \ - . -~ , - ¢ R

. » ﬁ‘ ; ‘e R
. JE ' IR,
Lo e \ s . R v ) 0k TR
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X
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we've done that I'm going to give ybu a codple of minutes to look at : ’
_/\ them all by yourself, to Io/ok'at them really hard., Because after ‘that'

-] -
I'm going to collect the pictures, and you're going to tell me all the

ones you ‘can remember. After we look at the pictures and talk about: . . '

3 them, it will be quite easy for you to remember them. DS L

Familiarization: Colour and Function Instructions ) .

3

@
2

(Pictures havevbg’)en‘ shuffled by E, laid out r'andomly in 4 X 4 array,

- 3

and covered with a cloth before Ss entry into'the room) -

B

Now I have some more really l\ice pictures to show ’you. “They're t;ight ‘
- underneath this clo‘th, and 1'11 show them to you in a m:i.nut:e. First
T} . we';re going to look at them and t:'alk about them a lidt:tle bit. Then
) I'm going to shew you a special way to put the pictures ‘together to

help you remember them later on. . After (.that I'm goi:ig to give ydu a

. . - . .
P couple of minutes to look at them by yourself, to look at them really i
‘ L
haxrd. Because after that I'm going to collect the pictures, and you're L f
e
j going to tell me all the ones ,Syou can remember.
: Familiarization continued: All Groups.' ' o
. ‘ ' . . * & R ;
. 0.K. .Do you want to see the pictures? , (E removes cloth) Now can you ‘ ‘
tell me the names of all these pictures, and what colpur each of ‘them - o /
is? (E indicates t8p left, then proceeds along Ebe" row. E thgn contin- v
ues to/second row, etc., as in normal reading fashion. The'children ST K

- ) . .
will probably have to ‘be’ prompted for the first few pictures.-e.g., E

<
.
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&

paints to the first picture and seys "What's this? What colour is it7" ) .

If children use an alternate label, for a picture, e.g., "beans" for
.+ "peas", or cock-a-doodle-doo" for "rooster", and the label is reasonably .
y ) . .

’

’

\
agprOpriate,_g accepts it both during thia/phase and in recall. If §

- " . cannot identify a picture or colour, E 1qentifies it for him, and returns ;

- ) ,“”:- I
3 . !
to it again to make sure he can recognize it before study period begins.) \\ ‘

/

Instructions: Control Group .

\ (E collects cards and shuffles them, then lets them fall in a leoge

w\ ,piLe on the table.) Soon we're going to play a memory game. In a U ‘

- ) .

few minuted I'll give you a chance to look at these pictures and learn

o L

: them. But first I'm going to let you lay the pictures .out yourself.
_h

;h\ Laylng the pxctures out like this will help you remember them later on.

Take any picture you like, and put it over here.’ (E points to the top

-~

left hand corner.) What is this picture of? (E continues by asking ¢
| S to place the next three pictures of his choice, one at a time, in a

column under the first one. As §fplaces each picture, he is asked to -

. ' label it. 1In a-similar fashion, .S lays out the remaining pictures

proceeding in columns from left'to right until all are entered into

-

[ . a 4 X 4 array.) Very good! You're terrific!  You seem to know them
i - .alli Now can you tell me how many rows there are? (E indicatea column)

i K ) And ‘how many pictufes in each rowé\\9238&\ (E collects the pictures

and shuffles them.) . T , S R

P -
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Instrucdtions: Colour and Function

(E collects cards and shuffles them, then lets them fall in a }gose .

pile on the table.) Soon we're going to play a memory.game.- In a few

minutes I'll give you a chance to look at these pictures and learn them! -

But now I'm going to show you a Speciaf way of putting the pictures to-
v : o
gether which will help you remember them later on.

Function.. First,ocan‘ you find me a picture of an animal? Good! Now
_put it over here. (E pointls to the top left hand corner),” What kind -

of animal is this? (E'continues by asking § to find the three rema‘ining' )

animal pictu:es, on;e at a time, ip any order, and to place each in a
column under’it_:he first one. As‘ places each picture, he is asked to
lz;bel it. The p;:ocedure is repeated for "vege’tables we eat", "“drinks',
and "growing things'" in that order from left t:o right. E has S place
the columns far enough apart so #hat the categories are sgpatially

distinct.)

¢ -

Colour (Procedure is exactly as for function'with the colour categories,

s

brown, orange, white and green, replacing function categories, in t:he”

given order.) ' N ]

Function Very good! You're terrific! You seem to know them all.

Now can you tell me how many groups there are? And how many pictures

in each group{ Good! (E collects the pictures and shuffles them.)

' -

" Colour Very good! You're terrific. You seem to know them all. Now

can you tell me how many 'colo,ur groups there are? And how many pictures
; .

for ‘each colour? . Good! (E collects the pictures and shuffles them.)

©

v -~ -

o Qe

-
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K
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1

Study Pertod I: Control Group
-2

. '
'

- . *: t}\ .
‘9 (E lays th% picture(ut again randomly in a 4 X 4 array.) D.K Naw I'm.

it

u

going to give you a chance to Spend ‘a f'ew minutes looking at these pict—
LA “
ures. ''Look at tﬁtm t‘eally hard, and try. to ‘learn them, g& that later when

I take the Pictures away, you'll be able to remember a8 many as possible?
. N Il <€ ’ .

The‘hardei' you try to 1earn the pictures, the more you'll' be able to

.

o
remember. While :you re trying to learn the pictures you can move them,

¢
- AT

around any way you want to. '11 be. with you again in a few minutes;
i B . ,
I have some work to 66 now. (E moves chair a few feet from S and attends

’ -

to paper work. If S does not attend to study, E does ot prompt him.

.

If S Sp aks to E, E reminds him she 1s busy and tells him she will be

ot

with him i%a minute. The study’ périod‘is ‘90 s‘eco.nds.)

'
N

4 ‘(b

Sn/dy Period I: Colour apd, Function

.

‘ - ’ - \

Q “ . -

ays the pictures -out again rahd 1y‘ in a 4 X &4 array’.)"\O.K. Now I'm.-

3 to give- you a chance*to spend few minutes looking at, these pic-

"
A

tures. Look at them really hay,"d,.~ anf t4ry to 1earﬂ them,’ so that later

» 1

when I take the pictures, away, you'll be able to remember as many as

] - 2 . R .

poasifﬁ o . . , o
Function. When you'fe t:rying to learn the pictures, the"beg: way to. do
LAY ' * RIS ;3 PoI ‘
@
it.is to try to-learn the animals together, the veg;tables together, the'

drinks together,\nd the growing things together. 'Q

-

_;Colour. (As for function, except E substitutes brown, orange, white and

‘green). -




‘
v . 1
. - v . i . ' ’ -~

Functiomiand Colour. You can movt? the pictures around 'Q{\y way you wait to.

T
i
' N

. T I'll be feith yoix ‘again in a few minutes; I have some qorkﬂto do. (E moves
Ry ) chair a. fey feet from S and attends to paper work: If S does not attepd |
d Y. H, , . [
- to study‘, E does not prompt fﬁm, 1f S speaks to E, E reminds him she :
!\“ e ’ ot Ki

4 .

period is 90 seconds. - ', o .
o

/

... 1s busy, and telle him- she will be with him in a minute. The study P
—
©

. % . : | eoo- ,
Q"‘ .. Free Recald I:, “All Groups - . f . "

ro ”

"

Al

(E col];'ects the picture's. and places them face down on the ta_Ble in a pile.)

R Now, tell me the names” of all. the pictures you can:remember. (Maximum
Recall period is 2 minutes, but can stop any time after the end of the

Cl A j
@. \ first/minute if S can remember no more items. If S says he cannot

Y.
remen'fber any more before the end o‘€ the first minute, E encourages him ’
. “,

by séying "1'11 bet‘you can remember some more..yOu ve done ‘very well 80

far./.think hard. . Wha‘t other pictures did you see?" Thege are examples

. -

of ‘porssible prompts, . and ought not ‘to be used in a flowing.,,preasured way. )

» / . ‘ : . .
) Study Period II: 'All Groups : ' -
. - - A - I .
(After end of first trial, E shuffles the pictures ‘and lays them out as
, . before.) You've do really &% You remémbered a_ lot of pictures.
Ct - Now({I'm go give' you another él:nance,t:o Yook ei tfne‘picturea Just,
, - W_ So v, i co
R Lés you did before. Try to learn them really well, and maybe next. time
. you'll remember even, more than you did this time. R:eme/mber,’/you can
C- . move'the picturee around if you want to. C e
. LY ‘ ‘ ’ . -

k
y S A . ’ “
S et pg e F
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APPENDIX IIIX
IN THE RESULTS. SECTION

°

TABLES OF ANALYSES DES

.




< - TABLE A ' I

N\ . s hd \ . R , ;
S / ANALYSIS OF VARIANCE OF CORRECT RESPONSES - S
_ . vAS A FUNCTION OF AGE, SES, INSTRUCTION ‘ v S
v : L "CONDITION,  AND TRIALS . A ,
R Source | \ - af Ms ’ F o ) ‘ ‘,
. Between - A 143 : 12.426 ’ L -
g Treatments . . L ‘ e
Age ' o 1 364.500 37.80 -, .01 .
» - SES 1 ‘13.347 1.38  n.s.
- * Ipstruction Condition(Instr) 2 2.542 . .26  n.s. )
' e X SES ) 1 2.000 © .21 n.s.
Age X Instr. 2 . 28.625 2.97 n.s.(.107p7.03)
SES X Instr.. ’ C 2 .681 . .07 u.s. ' "
\‘ Age X SES X Instr.,- 2 30.167 3.13  <£.05 . .
, % Error . . , 132 9.644 |
N - .
_Within 144 2,222 ) D
M . . . - |
Treatments o " :
\\Ej’rrials — . 1 -34.722 18.68 | «.01 e
, Trials X' Age v 1 11.681- | 6.28 .05 .
. Trials X SES = ' 1 ' 18.000 9.68 .01
.o . Trials X Instr.’ T2 389 , -2l n.s. ™ ' ‘
. oL Trials X Age X SES s 1 .681 .37 n.s.’ .. -
f . ' . Trials X Age X Instr. S. 02 1.264 .68 ' n.s. AP
R . Trials X SES X Instr.” ° : 2 2.042 - 1.10 n.s. -0
o Trialks X Age X SES X Instx. 2- 1.097 .59 " n.s. . s

Error 132 1.859 ‘ - e

< ¢ g L
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TABLE B
5 ,
\‘ s ';

\ * "MEDIAN CORRECT RESPONSES OF FIVE-YEAR OLDS ON FREE RECALL
IN RELATION TO PREFERENCES, ACTUAL INSTRUCTIONS
- . SES, AND TRIALS

1. Function Preferrers (m = 46) versus Colour Preferrers (hf-,26)

‘ ) Trial 1: Function Preferrers 9.00 Colour Preferrers 8.00
Trial 2: Function Preferrers 10.00 Colour Preferrers 8.00

2. Function Preferrers: Low SES (n-;-20) versus Middle SES (n=26)

Trial 1: Low SES 9.00 ) Middle SES 8.50
‘Trial 2: Low SES 9.00 - . Middle SES _  $10.00

- 3. _ColourPreferrerss Low SES th16 versus Middle SES (m=10)

: ‘ Trial 1: Low SES 8.00 x Middle SE§ . 7.00
Trial 2: Low SES 7.50 Middle SES 8.50

. :

kunction Instructions (n=25) versus Colour Instructions (n=23)

®

Trial 1: Function Instructions 8.00 Colour Instructions 8.00
Trial 2: Function Instructions 9.00 Colour Instructions 8.00
5. Function Preferrers: Function Instructions (n=16) versus Colour
o Instructions (n=15) ‘ o
Trial 1: Function Instructio&x& 8.00 Colour Instructions 9'00
Trial 2: Function Instructions 9.50 Colour Instructions 10.00'N

“
-

.6, Colour Preferrers: Functionllnstruci;yns (n=9) versus Colour

. ».Ingtructions (n.=8) v

Trial 1: Function Instrucfions's{éo Colour Instructions 7.00
Trial 2: Function Instructions 9.00 Colour Instructions.7.00

s . -~
e

ra .
Pid -
. .
. - v

o ’ N x4 B e T ; N ’ R

N.s.

'2&L0§

N.S.
N.S.

.
N.S. -
o AFa

R.S.
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: ; . .
ANALYSES- OF VARIANCE OF CORRECT RESPONSES
FOR - SEVEN-YEAR OLD FUNCTION PREFERRERS
ON TRIALS 1. AND 2, AS A FUNCTION OF

. SES AND ACTUAL INSTRUCTIONS

’

daf

L=

[N

~ . . 1 .021
Actual Instructions (Act. inskr) 2 12.310
SES X Act Instr.’ . [ 2 7.578
Error T L& 59 .5.279 -

Total , ' .64  5.488

|

<

Source daf
SES ‘ ' 1 - 40.472
Act. Instr. R . 2 30.496
SES X Act: Instr.’ 2 1.364

. Error o "59 | 6.949

v

.« ¥
v

Total : ' 64 8.034
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" TABLE D L
s , oo
ANALYSIS OF VARIANCE OF PRIMARY' CLUSTERING .
’ AS A FUNCTION OF AGE, SES, INSTRUCTION
‘CONDITION AND TRIALS
‘Source -df MS F
Between - 143 -.0839 ¢ «
Age. . 4 1 .0091 12
SES 1-  .6466  8.43
Instryuction Condition. (Instr) 2 . 3941 5.14.
Age X SES 1. .0033. .04
Age X Instr .\ 2 .0283 .37
SES X Instr . 2 .1641 2.14
Age X SES X Instr 2 0172, .22
. Exror . < 1327 .0767
Within 144  .0390
. Trials (T) 'J 1 ..0284 71
‘T X’Age ) . 1 .Q136 £34
T X SES . 1~ °.0420 1.05
T X Instr 2 .0841 2.11
T X Age X SES 1. .0034 .09
T X Agé X Inétr ~7 2. 0210  .52.
T X SES X Instr . . 2 ' .0143 .36
T X Age X SES X Imsir 2 . .0057 © .14,
"Exror : 132 0399

<«
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L . ANALYSIS OF VARIANCE OF INSTRUCTED MINUS- ‘ . ' :

{ _ 'UNINSTRUCTED CLUSTER SCORE& AS A FUN~ :
¥ ‘ ‘ . CTION OF AGE, SES, INSTRUCTION .
’ o CONDITION AND TRIALS : S
! “ Source ‘ ’ S df - MS ' F TP
N Between . 95 .4848 - o S
_— . Age 1 1430 3% N.S. )
C SES” ~1 1.5441 -- 3.70  N.S.(.10¥p305)
. ~ Instruction Condition (Instr) 1 3.3138 7.94 .01 -
. Age X SES 1 1.4791 3.54," N.S.(.10>p,.05)
Age X Instr 1 1.3363 °3.20  N.S.(.107p;.05)
SES X Instr . 1 1.0455 2.50  N.S. -
\- Age X SES X Instr .1 4549 1.09 N.S. .
°  .Error ’ 88 - -4175
; " Within 96 1401 - e '
S Trials (T) 1 .0188° .14  N.S. ‘ o
: " T X Age 1 L1077 .79°  N.s. . &
o T X SES ‘ 1 .0808 .59 ° N.S..
) T X Instr 1 - .0077 . .06 N.S.. . )
’ T X Age X-SES 1 . .3913 2.86 N.S.(.107p;.05)
) - T X Aze-X Instr 1 .7573 .5.53 .05 . .
K T X SES X Instr T 1 .0297 .22 ;. N.S. . C
- T X Age X SES X Instr 1 .0130  :¥10  N.s. ST (
Error. - 88 ° .1369 : ‘ . ) s
- 2 « . LT . - R
- © 841 vas added to al] values to eliminate any winus signs. . = T

[ . I3 . , . N ’

&
',

e
£y chy
1)
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MEDIAN PRIMARY CLUSTERING OF FIVE-YEAR OLDS IN
) : RELAIION T0 PREFERENCES, ACTUAL INSTRUCTIONS,
) ) SES, AND TRIALS ’ {

-

1. Function Preferrers (n=46) versus ,Colour Preferrers (n=26)

Trial 1
Trial 2

: Function Prefgrrers .667 Colour Preferrars .634 N.S.
: Function Preferrers .600 Colour Preferrers .667 N.S.

.2, Function Preferrers: Low SES. (n=20) - versus Middle SES (n=ﬁ6)

Trial 1: Low SES .667 Middle SES .634

, N.S.
Trial 2: Low SES .600 -Middle SES .598 . N.S

3. Colour Preferrers' Low SES (n=16) versus Middle SES (n=10)

Triar 1:. Low SES .571 Middle S .834 ) . .N.Ss.
Trial 2: Low SES .465 Middle SESS .922 . P05

4. Fuﬁctiqn Instructions (n=25) versus Colour Instructions (n=23)

* Trial 1: Function Instructions .667 Colout Instructions 606 N.S.
Trial 2: Function Inqtructions 600 Colour Instructions .600 N.S.

5. function Pgeferrerb: ‘Function- Instructions(nalﬁ) versus Colour
Instructions{(n=15) ° . ' -
'y “ .

Trial 1: Function Instructions .744 Colour Instructions .500 p¢.05°
“.Trial 2: Function Instructions .613 Colour Instructions .500 N.S.

6. . Colour Preferrers: ‘Functioen Insttuctionsﬁa=9) versus Colout '
JInsgtructions(n=8 ) N .
Trial 1: Function Instrﬁctiohs..S?l Colour Instructions .675 N.S.
Trial 2: Function Instructions .600 ‘Colour Instructions. .834 N.S.
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* ANALYSIS OF VARIANCE OF COLOUR CLUSTERING FOR
. \"7-YEAR OLD FUNCTION PREFERRERS AS ‘A FUNCTION
OF SES AND ACTUAL INSTRUCTIONS ON
TRIALS 1 AND 2.
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o ANALYSIS OF VARIANCE OF FUNCTION CLUSTERING FOR - -
, 7-YEAR OLD FUNCTION PREFERRERS AS A FUNCTION - S
OF SES AND ACTUPAL INSTRUCTIONS ON » , L .
» " TRIAKS 1 AND 2 : ’ ‘ '
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ANALYSIS OF VARFANCE OF CUED RECALL SCORES -

- ' , * AS -A“FUNCTION OF AGE, SES, AND . INSTRUC-

. e . "
'1 - ) Source -
LT hee .
- sES
- Instruction
] cAge X SES
. l Age'x Instr

. . SES X Instr

Age X SES X Instr

. '(ﬂ—fb R
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- ANALYSIS OF VARIANCE OF- DIFFERENCES BETWEEN
MEAN FREE RECALL SCORES.AND CUED '
RECALL SCORES AS A FUNCTION OF ‘
" ACE, SES, AND INSTRUCTION
.«  CONDITION

a

Indtruction Condition(Instr)’
Age X SES
Age X Instr

. SES X Instr
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"MEDIAN CUED RECALL SCORES OF FIVE-YEAR OLDS IN RELATION
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