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ABSTRACT

preferences in learning disabled children and non-disabled children.

Both learning disabled (LD) and non-learning disabled (non-LD)

boys from grades 2 and 6 were given a falSe recognition task:
To measire .the relative dominance of attributes encoded by the

two groups at the two ages, study and test items were manipulated

-

produced significantly greater numbersuof false recognitions 5

of elaborative rehearsal. ‘

~ -
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. 2-
Theories of iﬁjfa‘;aatia;? processing (e.g.; '1}5;&&;; 1967 ; H’ﬁaé;-;;aaa;

1969) generally conceive of the memory trace as a collection

6{ attributes. Depending upon ;Eiéﬁ féété?éé are §§iééfé8 from

the stimulus event, a given memory trace may consist of a variety

of attributes, ranging from superficial perceptual elementa to

ES

to reflect the structural aspects of a stimulus,; ‘whereas subsequent

.

’

Hasher and zaéu@ (1979) have provided a framework -for the
. Y
Y . . N -

e i TNt L. [,
conceptualization of encoding processes that integrates much

of the research on developmental and individual 8ifféEéﬁéeé6iﬁ

minimal.amounts of cognitive capacity are called “a1tbmatic;"
whereas those processes requiring sigﬁifiééﬁt,émbuﬁts of mental
resources are termed "effortful:" Various stimulus attributes
(e:g:, éeﬁpbrai; frequency,; word meéniﬁg) may be %rbcessed automatically.
However, additional processing‘iﬁ the form of elaborative rehearsal

or the use of other such memory strategies is considered to be

[N

.
-~
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cffortful. TFhe stcond concept of the Hasher and Zacks model

o
states that amount of available mental.capacity varies within
a

. ) ) ) .
Yhe framework leads to® the important

and bétween individuals.’

-

of encoding processes in children that portray' an age-related

decrease in the processing of superficial sensory information
Coa

-

attributes’ {Bruner, 1964; Flavell; '1970; Underwood; 1969). This

developmental shift in the dominance of encoding attributes has

_ i N S L
been demonstrated with a number of studies using a false recognition
procedure. Subjects are initially presented with a list of words
or pictures and are instrocted to remember them: Recognition

e z .

as well as distractor items .bearing some relationship to the
unrepeated targets: Developmental differences are typically

’ -~ R
: o

[ 4
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- 4

errors of first and second graders are usuatly made with distractors
the unrepeated targets:

to prior study list items (Bach & Underwood; 1970; Means & Rohwer,
1976). This increase in semantic false recognitions may be attributed

-
_e_ .

to the elaborative processing efforts of older children. More

features; they are not well distinguished. Consequently,; whin

the new, but semantically related, eventjis presented it is incorrectly
K ) . e

judged as an "old" item: . g S

¢«

Depending upon the paradigm used, learnifig disabled children

are sometimes found to be deficient in the processitig of semantic

information:. ‘Learning disabled children, for-example; often

disabled children display an automatic activation of semantic
memory similar to that of non-disabled children. Following the
framework of Hasher and Zacks (1979), Ceci (1982a) has proposed

w
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a tﬁbiﬁféééég;ﬁéaél of semantic processing which predicts debeibmehtéi
differences in semantic processing only on tasks requiring the
use of "purposive" (effortful) processirg: 35 several tests
.of his model Ceci (1982&; 1982b) has demofistrated that iearﬁihg
disabled éhilaféﬁ’éfé‘aéVéléﬁﬁéEEéii§ immature in the purposive :
aspects of semantic processing: '
Ceci's hypothesis by comparing the encoding preferences of both
learning disabled and non-disabled children. A false recognition
procednre was used to compare the relative dominance of acoustic,
visual; and semantic attributes for both learning disabled and
non-disabled children at different stages of developient. The
‘method used for comparing the deveiopﬁént of encoding preferences
followed that which was used by Means and Rohwer (1976). Using

~

a false recognition procedure; Medrs
retative éEréﬁgEB of visual, acoustic, and Semantic distractors

with first and sixth grade boys and girls: Each child was initially
presented with a 70-item study list comprised of black and wﬁité

, £ - . - oL L o
line drawings and theitr corresponding verbal labels. A 70-item

test list containifg visual, acoustic, and semantic distractors

et ar e A
. ‘was then preserited: Both visual and 'acoustié¢ distrfgtors produced
significant numbers of false recognitions for first grade boys;
S - < - o Soos LTl I
while semantic distractors did not. Foy sixth grade boys;, false

recognition rates fof both visual and semantic distractors were

3

significant, while acoustic distractors failed to reach significance.

- - — ~ — - R - -
.This developmental shift in encoding preference is presumably ; N
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‘measure the relative dominance of acoustic, orthographicy and .

the result of older chitdren actively rehearsing the targets,
M Lot . A .
P4 -

‘as well as information bearing a synonymous relationship to thSse'

o

items‘. e . : 17;”-{,\; s -' 3

R ) N . . o Lo I “-\'7 ‘,,f'-

‘The current study compared learning disabled and non-disabled
. ) A . ' . i I L

boys in grades two and six. Assuming that learning disabled

children fail to develop the spontaneous use of semantic stfatégigs;
older learning disabled children should aigéiay the encoding ‘
preferences of younger non-disabled children. More specifically,
perceptual rather than semantic features, should be tﬁé‘ééiiéﬁt
Eeaafy attributes fa! younger; as well 4s older, learning disabled

-

R e - - - - & - - - o
subjects. Support for this hypothesis may be obtained from the
results of a pfédiéﬁs study by Hynd, Obrzit, Hynd, and Connor

(1978). These investigators used a.word recognition task to

7
associative attributes for learning disabled children in grades
! »
2, 4; and 6. Although the use of printed words as stimulus items
with disabled readers and the absence of 4 control group make
°

it somewhat difficult to interpret their results, their findings

suggest that as learning disabled children develop; increased

attention is given to orthographic features over acoustic or
A S S R
associative attributes during a word recognition task.
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METHOD

Subjects
i '7 Scventy-two male subjects participated in the exp&riment,
36 learning disabled and 36 non—disaﬁ%ed; each from tﬁé_éé?bha P
and sixth grades of a predominantly white suburban &chool district.
The mean- chronological ages for the four groups were second grade {
Iééfﬁiﬁg disabled (8;45; second grade non-disabled (8;0), sixth

grade learning disabled (11;7), and sixth grade non-disabled

. A - . B . o o
(12;1). Results obtained from standardized tests (Slosson Intelligence

. Test, Wechsler Intelligence Scale for Children-Revised) provided

. o i R B B _ o
4 mean IQ score for each group: second grade learning disabled
(101); second grade non-disabled (110), sixth grade learning -

All learning disabled children had been previousgly identified
by school personnel and wexe r&c&ivihg §hé¢iéi édﬁéétibﬁ services
_ 7
at the time of testing. Verification of a learning disability
v i - -

'by school district personnel was based primarily upon two criteria:
y ] t p P y up \q

(1) the child scored above the mijius ore standard deviation level
. 4 - 7 o v
. on an individually administered intelliéézfe test ‘and (2) the

child's standard. score in one or more major academic area was
b 1:3 or more standard deviations below the child's ability level:

- - - g LT
The average total reading grade fevel (Woodcock-Johnson Achievement
. : A

o . - -, ) R
Test) was 1.9 for learning diééblég'éhildren in the second grade®
and 4.1 for learning disabled children enrolled in the sixth grade:

b - - -
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Although no standardized test results were available for the

" The. Deve lopment

services.  The average total reading grade level for the sixth

grade nonddisabled subjects was 8.4 (California Achievement Test)-

¥ R

second grade non-disabled subjects; only those students were
selected whose reading progress was considered average or above
average by their classroom teachers:

The design for this experiment was a 2 x 2 x 3 mixed factorial.

Grade level (second or sixth) and subject type (learning disabled

or non-disabled) were the betueen subject factors; while code

(acoustic, visual; or semantic) was the within subjects factor.

The procedure carefully followed that which was used by

"Means and Rohwer (1976):

The Tecognition test was individually administered to each

subject: Initially; subjects were informed that they would

be seeing slides of various objects and hearing theitr names.

They were instructed to watch,and' listen carefully and to
try to remember the itefis;

The }é-iéém study list was then admiﬁisteredkét a rate
of 2 gécbnés per item. The slides vere presernted by a Kodak

carousel slide projector synchrotiized with a Wollensak édssette
R .t

reco;jzr used to present verbal labels. for the slides.

10

It
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After siibject s had been shown Ehe éiud§ list; they
o~

were intormed thait thev would now be se¢ eing and h(-arxn;'

an Additional set of items; some of which would be repetitions

of those they had already been shown:. If an item consisted

instructed to respond "old:" If the picture,

‘the iéﬁéi, or both were ones that had ot beer glven previously,

subjects were told to respond "new."” After the subjects

indicated that they understood the instructions, the first

six i items of the test 115t were administereci as unpaced
practice items. For the practice items, the subjeg&s were
g].ven féédback concerning the corréc'tn'é‘s's of their responses.
1f a sngjéct madle an error on one of the distractor practice

K

it'e'm’é,. the experimenter explaxned the way in which the dmstractox:,

i

differed from the original targét item and indicated that >
in siuch instances the Biaﬁéf %eépénse was "new." The time i
A
interval betwegn the termtnatton of the study list and the
. . <

on the practice items,; but averaged arvund 1% minutes.
e . ;- : S e
After the subjects completed the practice items and

indicated that they understood the procedure and instructions,

=

they were told that they would be asked to respond ‘to the
rest BEFEBé test items without feedback. The subjects were
instructed to respond to every itém'", even if unsure.of their

| 1
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. 10

U .

interitem interval. Bach slide was shown for 2 seconds;

followed bv a 2-sc¢cond period during which the scrcen wis
B . ; -

blank and subjqcts gave their recognition responses. The
« ¢ ) c. ) B

subjects' oral responses were recorded by the experimenter.
N
Materials

Rl LT T T
Stimulus materials were¢ line drawings of common objects

on 35-mm. transparencies accompanied by orally presented
o NI
verbal labels. The study list contained 6 initial practice

items and 64 regular items; comprising 24 target; 12 comtrol;

and 28 filler items. Like the study list; the test list

. »

12 distractor. items (gne for each of the unrepeated targets),

items; 16 fillers (half of which were repetitions from;.the
; 5 | v
study tist);’'and 6 initial practice items:. -The composftion
of the test list provided for a 50:50 ratio 6f old to new
S i

items: .

Thus,; half of the target items on a given Sﬁi%y list

reappeared at test. The repeated targets were exact repetitions
T _. . . o B B B v L s . ..
of critical items on the study list. Those targets.not repeated’
on the test list were replaced by distractor items. The

distractor items were related to the original target items

labels that were homophorious with ore Of the target it

Visual distractors consisted of a picture identical ti
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used for one of the targets with a new label that gave it

a completely different referent: A semantic distractor was

composed of a label synonymous with that of a target presented

with a new line drawing. Semantic distractors were drawn

to be as visually dissimilar as possible to the semantic

It should be rioted that across the three types of target
distractor relationships there is a systematic variation
of the acoustic, visual, and semantic attributes. For acoustic

pairs, the aural input is the same for the targpet and the
distractor, but the line drawings (visual input) and referents

designated as a new control item; appeared either before

- or after each distractor item on the recognition test.. For

~

' each distrattor type, half of the control items appeared

immediately before distractors and half immediately after.

Another set of items served as controls for the target
items that were repeated on the test 1list. A control item

repeated from the study .list and unrelated to any of the

‘target items appeared immediately before or after each repeated

)
!

ERIC
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target on the test lisr:

Finally, a number of items were used simply to £ill .
out the study and test lists. Twenty-eight fiiieré.ébpéétéav
on the study lists: 8 of these and 8 new fillers were included
in the test list. The only difference between "filler" and
"control” items was that the list position %ﬁd word frequency

count of control items were equated with those of target
repetitions and distractors so that responses to the control
items could provide an adequate baseline from which to measure
experimental effects:

Six practice items appeared at the Bégiﬁﬁiﬁg of both

the study and test lists. Included among the practice test
items was a distractor item of each type formed From one
of the practice study items.

Word frequency was controlled across critical iter

Davies; & Richman, 1971) was 203 for thHe
and distractor items, 202 for the visual

or 203 for the semarntic items on a given

items.
The distribution of the three critical item types within

the study list was controlled so that the same average presentation
position was maintained for each type. The number of items

intervening between the appearance of a target item on the

14 .
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study list and the appearance of its repetition or the corresponding

distractor on the test list (and likewise between the éﬁﬁééféssé
of a control item on the study list and its repetition at

test) was also controlled. A mean iﬁt%fvai of 76 items with
a range from 68 to 85 was maintained for the three critical
item types and for repeated controls. Finally, 12 study-test.
lists were formed to balarnce list position and item effects &

across factors of interest. Each member of a critical item .- -

pair served as the target member of the pair on six lists;

the remaining six. (pp. 412-414) f&‘;/iy ,
' RESULTS ’

were performed on bgth the corrected and uncorrected . false

recognition rates for the visual, acoustic; and éémaﬁfiji}?-
distractors. Corrected false recognition rates consisted
of the difference between the false recognition rates for

each distractor type and the mean error rate for fiew cofttols:

"

- Y FElos o ciicaaseiis o tio : I S
Uricorrected false recognition rates consisted of the differernces

between the error ﬁféﬁbftibﬁé for each of the three distractor
types. In each of the following analyses; the results obtained
with the corrected false alarm rates éé?éiiéiéa those obtained
with chslﬂicorrecced false recognition data. Thus; for the

sake of Sfévity;lbﬁi9 those analyses pertaining to the corrected

|
.
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Analysis of the false alarm rates reveated a significant
main effect of code, F(2,136) = 16.007, p < .001. Individual
comparisons using the Newman-Keuls test indicated that the

main effects of subject type and grade level were not significant:
However, the subject type x.code interaction was significant,
F(2,136) = 5.408, p < .005, as was the subject type x grade

tevel X code interaction, Eﬁ?}iiG)

4:655, p < .01. 5
In order to interpret the 3-way interaction, separate
analyses were performed on the learning disabled group and

the non-disabtled gébﬁp: Analysis of the false alarm rates

-

in the learning disabled group revealed a significant main
effect of code;, F(2,68) = 20:352, p < :001, with acoustic

and semantic distractors différing significanfiy from visual
distractors, but not from each other:. There was no significant
- - R . I LR - N - - - s - S

effect of grade; nor did grade interact with code. These
results indicate, therefore, that for both second grade

a less prominent role in recognition memory.
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and code did not reach significance. However; grade level

did interact significantly ‘with code, F(2,68) = 3.957, p

< .02. The presence of this significant 2-way interaction

NS

in the non-disabléd, but not the learning disabled; group . .

indicates that the source of the previous 3-way interaction

is due to the interactive effects of.grade level and code

with the non-disabled subjects. \
The interactive effects of grade level, subject type,

and code may be clearly seen in Figure 1, which shows the
\ .
mean proportion of corrected false alarms %@E learning disabted

and non-disabled subjects at each grade level:. For learning
AY

disabled subjects the pattern of false alarm rates remains

relatively constant between the second and sixth grade,

with visual attributes maintaining their clear supertority:

In fact; learning disabled subjects\ increased somewhat the .
. 1
amount “of attention given to visual attributes 5&E6ééﬁ th

second and sixth grade; while the false alarm rate for acoustic

and semantic distractprs remained at a relatively constant
level. With'the non-disabled subjects; howevey; a developmental

shift in encoding preference is observed:. At grade two,

< : ;

visual attributes are prominent; while at grade six; semantic
; .
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-

Insert Figure 1 about here

C A

. . ;
Additional analyses were performed on total false.alarm
. - . ‘ 0
rates, total miss rates; and overall error rates:. Total

false alarm rates varied onty ﬁiEﬁ.éﬁﬁjééE E&bé; ﬁiEh:iéérﬁing
disabled children ﬁéki&é'é greater number oflfaisé;;iarms;
F(1,68) = 5.641; p < .02, than ﬁéﬁ-&iéébied.chiidréﬁ;\ﬁi;;
;_jéEe§’§éfié& both with éfé&eli§§éi F(1,68) = 4:432,

p < :04; and subject type; F(1;68) = 5.630, p < .02, with

sixth graders making fewer misses than second graders égd -

: . <
non-disabled children having a lower miss rate than learning
disabled children: ﬁﬁéi&éié'of'Eﬁé overall error rates inditaééd‘
that sixth graders had a fewer number of total Efrargthan

second graders, F(1;68) = 5.619; p < 02, and that non-disabled

children had'a lower overall error rate than learning disabled

: Y . &

. children, F(1,68) = 13.462, p < .001:. - ‘
DISCUSSION

— - - - - ;a, - - P - - - -

The current findings have identified some rather dramatic

individual and developmental differences in the type of

? .

stimulus attributes that are ericoded in memory. The pattern
—~

of results obtained with the non-disabled children is characterized

by a developmental shift in encoding preferences, with younger

children committing more false recognition errors, on the
‘basis of éttﬂtturaig?eéiuies and older children.making more

.

PR 18
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A

errors based on ééﬁéﬁg}? attributes: This age-related irnicrease

in the amount of attention given to semantic features, and
b

.
-~

attributes reflec™ a development in effortful semantic
processing ab¥itv. In particular; these results indicate
that non-disabléd children spontaneously employ the use

&

of elaborative rehearsal as a semantic strategy. During

>

W

thus resulted in greater confusion when semarntic distractors
a T
Were presented: B

Learning disabled children, on the other hand, did .

not exhibit a corrésponding growth in the sporntaneous use

of learning disabled children remained unaltered with age;

\

with visul attributes being the dominant feature, and semantic

elements assuming a reiaéively unimportant role. These

results are consistent with fﬁﬁge obtained by Hynd et al.

.

(1978) and confirm Ceci's (1982a) hypothesis that learning
disabled children are immature in the effortful ﬁfétéééiﬁgga

of semantic information: Eviderce for reduced elaborative

rehearsal in:learning disabled children has been provided

by previbus:studiés that have shown a reduced primacy effect
o e ,

3

. 19

<

~of effortful semantic processing skills. The encoding preferences

&



O

ERIC

Aruitoxt provided by Eic:

disabled subjects.

. - : 5 &
in.imhediateLfree recall (Bauer, 1977, 1979b; Tarver, Hallahan;

Kauf fman, & g&ii, 1976). By using a false recognition procedure,
the current study extends this observation by demonstrating

that learning disaﬁ}ea children épesificaiiy do not spontaneously
iﬁCbrpbratE'semégfiCéii? ;eiagea information in their reheafsal

activities. A-failure to efigige in elaborative rehearsal
leads to an unstable memory trace and therefore would explain

the higher error rates that were observed with the learning

A failure to develop semantic processing ét’rétééiéé

‘ 4

may be conceptualized within the context of several models
of information processing (e.g., Craik & Lockhart, 1972;
1’

Paivio, 1974), but is perhaps best understood within the
developmental model of Bruner (1964). According to Bruners;

\
images for representing their environment. As adolescence

approacheseq_jmproved cognitive ability enables children

strategies that would enable j&iﬁ_tb represent their environment

in a more symbolic manmer.

20
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{ -
One possible factor that may be contributing to the

g . fatlure of learning disabled children to éﬁi%é? elaborate

rehearsal strategies is a slower rate qf processing (Bauer,

°]

attributes (Posmer, 1978). Individual differences in processing

féEé ma¥ be responsible for differences in the depth to
which information is processed (cf: Kail & Siégéi;.i976):

One of the more reliable findings éeganfhg tearning.disabled
children is that they are slower to name various stimuli

Spring & Capps, 1974) and slower to retrieve semantic irformation

. rate to present study.items;.Aithbugh this study interval
would appear to Se adequate for most children, older learning
disabled children may not have had sufficient time to process
study items at a semantic level or to engage in the elaborative

rehearsal of those items:. Futire studies will need to consider

nature of semantic encodng;deficieﬁcies in learning disabled

4

children.

O
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Table I

Mcan Error Proportions by Item Type, Subject Type, and Crade Level

LD Non-LD

' Errors , 2nd__bth Total 2nd - 6th Total

False Alarms
_Acoustic distractors .23 .15 .19 .23 .11 .17
Visual distractors .38 .50 .44 .36 .19 .28
Semantic distractors .19 .19 .19 ;20 .30 .25
New controls 15 .13 .14 .12 .08 .10
Other fillers . .20 .15 .18 .10 .08 .09
Total 21 .19 .20 17 .12 .15

Missed -

Acoustic targets 37 .21 .29 .25 21 .23
Visual targets 32 .22 .27 29 .18 .24
Semantic targets 46 .38 .42 .35 .29 .32
01d controls 42 .39 .41 . .35 .30 .33
Other Fillers 40 .38 .39 .38 .26 .32
Total 40 .34 .37 . .34 .26 .30
Total : .31 27 .29 .25 .19 .22
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FIGURE CAPTIONS N

Figure 1. Mean corrected error proportions for learning-disabled

and nion-disabled subjects as a function of grade level and distractor

type.
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