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Abstrdqt

4
R}

Previous studies have found that slower ngming latencies correlate’

! . .
with the memory span difficulties of‘lgarnlng disahled-(LD)

{ . (4] « * ’ ~‘
children®(Spring, 19764 Sprind & CaRPS, 1974; Torgesen & Houck,

1980). The current study attempted to_furthér clarify the relatianship
. . . .

between speed and span by directly examining,whefher slower

identification of item information is the source of span difficulties
. ’
in LD children. Forty~é{ght sixth grade boys patticipated in

. ) ‘ :
the study, 24 LD and 24 non-LD. The method involved pretzgting

each subject to obtain mean naming latencies for each of 8 classes

~ .

of stimuli. The experimental procedure then presented each
¢ ~ . e,
suhjectiwith two memory,sﬂhn tasks: one using stimuli that

. had produced compargble group naging latencies, and the other =~ .

~

(

With/ﬂ/ﬂtitflus class. that had produced'éignificant group differences

. . 7
in naming speed. The results indicated that span.performance

varied directly with naming speed. Results were'discqssed within (

the, working memory framework of Baddeley and Hitch (1974).

\
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v l : The Relationsﬁip Between .

y) Processing Rate and Memory Span !

in Learning Disabled Children : ‘-

v . ¢

Learning and reading disabled children frequently perform \ .

poorly on memory span tgsks that require inmediate serial recall
'(Corkfn, 1974; Myelsman, 1970; Koppitz, 1975; Rugel, 1974; Spring,

¢

’ 1976; Jorgesen & Houck, 1980), At least two factors may be 2

-

responsible for these short-term memory difficulties (Torgesen,

1977). First, due to the inadequaée use of control processes, i

learning disabled children may fail to spontaneously utfilize

-mnemonic strategies to improve short-term memory performance. Y,

" Support, for this position may be obtained from those studies _

which demonstrate that learning disabled children fail to rehearse’

during inmediate 3drial recali tasks (Bauer, 1577; Tarver, Héllqhan,

- . Kauffman, & Ball,'19765. The.secopd'éactor that may contribute :

to the shortrterm'hemory problems of learning-'disabled children

involves the nonstrategic componenté of the memory system.

Dempster (1981) reviewed thg literature with.regard to the possible

/ sources of developmental and individual differences in memory

: « span performance and concluded aloég with gewveral other investigators
(Case, Kurland, & GG]Qbevg. 1982; cChi, 39775 Huttenlocher &
Burke, .1976; Spring & Capps, 1974) that item identificqtidn

speed is a majo% source of span diffevences. Speed o£g4t§m

“identification presumably reflects the automaticity of initial

g

7
encoding operations. 'Given.that automatic processes demand

) - 4
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. and Capps (1974); for example, initially tested the speed with

. [J

)
. Theﬁﬁelationsh{p 4

. - . . .
L@ . ) J

only minimal amounts of cognit&iﬁ capacity, (Hasher & Zacks,

’1979), individuals who_ are slow to idéntify incoming information
. . rd

B . _
presumably "have relatively less capacity Teft oyer for storing .

items and thus will have a shorter memory span than soﬁeone

who identifies’items with relatiVe/e%%e"l(Demgstery 1981, p-79).

One of thé most well replicated findings is that learning and

reading disabled children are s}ow;r tﬁan“non:di d children
on various naming speed tasks (Denckla, 1972 kla & Rudel,

) ) . _ . i
:f976 a,b; Eakin & Douglas; 1971; Spring, 1976; Spring & Capps,

1974; Perfetti & Hogaboam, 1975; Rudel, Denckla, & Broman, 1978;

Torgesen & Houck, 1980; Wiig;‘Semel, &«Nystrom, 1982). The _

‘general purpose of the.current study waé to examiné Whether

speed of item identification may be fespons{ble for the short-

term mepory diffi§ulties of learning disabled cHildren. °
| S .
Several studies of learning and refding disabled children

| ¢

item identification speed

L4

have found that
with performance on various short-term memory tasks (Spring,

. F] ’ .
1976; Spring @Fbapps, 1974; Torgesen & Houck, 1980). Spring

which skilled and disabled readers named”sequences of digits,

colors, and pictures. Disabled readers. were found to be congisteﬁtly

P 4

“slower than the skilled readers and these group differences

* "

. were larger with digits. K Using digits as stfmuffj the performaﬂt@
: LA _

of the two groups was then compared on a probed recall taskf.

L4

The poﬂ?ormance of disabled readers was inferfor to that of

\

correlates significantly

€ e

N el 2V
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\ ' ' - ' .
skilled readers in all but the mbst recent gerial positions.

‘In addition, the size aof the primacy effect was found to correlﬁte'

!

_.speed.

. .
significantly with digit naming speed. Spring and Capps concluded

that the memory difficuLﬁies of disabled readers may be related
to slow speech motor encoding: slower encoding processes use

time that would otherwise be available for rehearsal activity. -

A ) .

Spring (1976) later reached similar conclusions and found that

digit span perfermance correlated significantly with digit naming

< .
(.

¥ ..o

~

The most recen&xattempt to establish a relationship between

item identificationtspeed and memory span comes from Torgesen

+

Ty . ' .
. and Houck (1980). Three groups of children were compared:

a learning disabled group who had been identified as having

digit span problems (LD-5), another learning djséhled group \\

»

who exhibited normal digit span performance (LD-N), and a control,

with digits.. The failure of

group of non-disabled children. In Eﬁperiment 7 child;en~wefe
asked to recall stimuli that were presumed to‘differ in their
familiarity or in the ease with which'phey ﬁay bé identified
(digits, animal Qorde, and nonsense syliables). Although no

group differences were found in the recalf of nonsensg syllables,
differences were ogserved with words, and still larger differencep
the LD-S group to recall digits

) -~ )

better than wordd resulted in a significant group x‘stimulus
mate?lal interaction. Mean &aming lateﬁcles of.d{gits and antpél

4

. \
pictures were obtained in Experiment 8 in an attempt to determine
» . \

T -y P U
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. . . ’
.whether slower encading processes were associated wiﬂ1§¥m digit :
. P R .

\ v -

span. defieit of the LD-S group. Unfortunately, the demonstréttnn
, 4 . . . A s

of a clear relationship between memory span proficiency and

o ’ , o, ) .
encoding speed was obscurgd\by the large variances obtained . ‘b Y

with both groups'oﬁ.lzarning diéabled children. However, correlational \&

g

data and ®ion-parametric statistics providedq®Mqualified support"
. ' ' s .
for the hypothesis that encoding speed is related to individual -

' .
diffgrences in memory span performance. \ ,‘ l/
I .

¢

The above studies are noteworthy because they each have
found that digit'nﬁming speed correiates with performadce on
a éigit,span task. Unfortunately, correlatiopal analyses do
not allow one to state explicitly that glower item identification

time is the source of 1ndiv1dual‘d}fferencés in memory span

performance (Case, et al., 1982; Dempster,.1981). The present ‘

study manipulated item familiarity in an attempt to determine ' )(///’

whether individual dlfferences in item identification speed-

'
3

may be responsible for the memory 8pan problems of learning ' \

disabled - children. The pracedune fnvolved pnete%tinﬁ subjects

f
to determine mean naming latencies for each of eight classes
- ’ . " ’
of stimuli. Ttem familiarity was then.manipulated by presenting

each og two types of stimuli on separate memory span tasks:

(1) stimuli which produced equivalent naming latencies with . ’

A

learning disabled and non-disabled sﬁbjects-and (2) a stimulus

‘

class that produced significantly differént mean naming latencies
. . . »

between the two groups of Bubjectsf -If_individual differences

ys s

&
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N oo , .
in memory span performance are a function of item identification

‘ . ‘ ) o \ | ) . ‘ }
speed, then learning disabled subjects and non-disabled subjects : *
. 'y . -

>
.

RESR .*should have equivalent memory spans when presented with stimuli

- that produce comparable group naming latencies. On the other

a

Wand, group differences fn memory span performance should be

apparent when stimuli are used which produce significant group i

differences in item identification speed. ) - v

-

. . ’ S . Method o ': . S |

e ﬁ Subjects: . '
-~ - Forty-eight boys patticipated in the- experiment, 24 learning
- disabled agnd 24 ‘mn-diéabled, each from the sixth grade of a - -

’ . ‘predominantly white suburban sthool district, The two groups .
6 . ’ . ' '
were comparable in both age and IQ. The mean chronological

age was 11-8 fQr the learniak disabled group and 11-9 for the

non-disabled group. The learning disabled g(ouﬁ possessed a

mean Full-Scale IQ of 103 (Wechsler Intelligence Scale for Children-Rtvised),

) » B ) .
_while the non-disabled group had a mean IQ of 107 (Slosson Intelligence

4 -

Test). . b ) .

A}d learning disgbled participants had, beén previously

fdentified by "school district persqdnel and were receiving special v

.~ N , £y

. ‘¢ducation services at the time of testing. Members of the learning ~

-y

9isab1ed~group did not manifest any speech difficulties, nor
" 7

. .

were théy receiving any preaériﬁed medication. Verification *
, | .

. _ of a'learning disability by school personnel.was based primarily
» . ‘ ' '

upon two criteria: (1) the child scored above the minus one
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. standard geviatign level on ‘an individually administéred intelligence

;eét_and (2) the.child's étan@ard score in one”or'mqre acadeﬁic

iafas wdé 1.3 or more staﬁdard deviagions below the child's

ability level. Learning disabled.cﬁildren werelseiected whgse'

primary deficit‘was'}n the areé of reading. The Aean total '

' rcading'grad&leve,\l for the learning 'disabléd group was’lt.‘f')
(Woodcock-Johnsen Achievement Test). . ' R

| Children who were'assigﬁed to the non-disabled group wé(g .

functioning at or above their éxpectanéy level in all academic

’areaé and were not recé?ving any special education services. ' —_—
at the time of fésting. The average total reading grade level

for the nonidisabled group was 7.1 (California Achievement Test).
. Al .

. ~ Naming speed Ezgﬁést

-

. . In order to identify stimulus classes that could B¥ designated

naming latQPcies of eight classes of stimuli were obtained for
. H-. .

both the learning ‘disabled subjects and the non-disabled sub}ects.
. L

as either "nominally" ot "functionally" equivalent, the mean
.- . N
Nominal equivalence was defined as those stimuli that were obtained

from a specific elaas, yet _produced naming latencies that differed
significantly between learning disabled and‘nonjdisabled children.

[
from two different stimulus classes, but produced comparable

’ { " -
naming latencies with both the learning disabled and non-disabled

Functional: equivalence referred to those stimuli that were: obtained
|
|

subjects. . "Comparable'" here refers to the absence of a significant »
statistical difference. , A (/
¢ »
~ . .
N .
ol /
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Materials and apparatus. ,Nipe stimuli were crecated for -

-each of eight stimulus-classes: digits, letters, nonsense syllables:
’ - .
colors, shapes, animals, use objects, and toys. The pictorial

rl

items (colors, shapes, animals, uBe objects, toys) cénsisted

. ’ )
of black and whife line drawings, except' for colors which were

made up of color patches. Line drawings were selected that

.

were judged to be high in their ‘familiarity and that consistently

produéed a specific namé (Snodgxass & Vanderwart, 1980). The -

symbolic stimuli were typed using "orator"_typefaéé and consisted’

of single uppercase consonants (H, F, K, Z, W, B, L, R, C),L

digits (1-9), and-monosyllab1C'ﬁonsense words. In additidh,

five pictures representing various modes of transportation were
‘ : ; : - ¢
also developed to serve as practice stimuli. > . )

Each stimulus\was presented successively on a 2 x 2 inch

L4

(5.08 x 5.08 cm) slide by means of-a Kodak Carrousel projector

"equipped with a solenoid-operated shutter. Slides were;proﬁected

on a white posterboard screen. The onset 'of each slide initiated

a Hunter Klockounter (Model 120c). The timing mechanism was

terminated through a voice activated reiay~system when the subject
+ / .-
verbalized his response into a mitrophone.

AY

Tegting procedure. Each:subject was tested individually.
.Y ' ¢ .

.+ during a single’ 10-min session one week prior to the memory

span test. The subject was first given general instructions

: . .. . S
that emphasized the prompt, yet accurate naming of each stimulus .-

) i
These instructions were then followed by a series of five practice

N\

- ) | -'. 1() ’ | E ‘\;;)—‘

N
.

\¥]




trials. 4 y . : ' )
- - / - .
4

To e¢liminate the possibility of practice effects, the order

of pregentatiion of the eight classes of stimuli was varied '

o

4 .

; . . :
,by!randomly assigning groups of three subjects to a row of a
T ] ‘ AN

N ' o . ' . .
acro$s subjects.' The order of list presentation was determined -—
: - - :

jiatin Square. ‘The nine stimuli within a giQen class were presented

-
.

once in a random order. Speéd of identification was computed -

./ :
for .each subject by deterrining the median response time for

4

{ ‘ : . .
_ _g&ch of the edght stimulus classes. _ ' -

Based on the ihfbrmatfbn obtain€d from the pretest, stimuli

/ q

were selected ahd'}ésignated as either nominally or functioﬁhlly
, equivalent., Let{éps were chosen to serve as nominally equivalent

stimuli -for .several reasons. . First, letters produted significant

*

group differences, t (46) ='4.026, p < .001, with the mean naming

.- latencies 6f learning disabled children and non-disabled ‘children

[}
B .

being 613 msec and 516 msec, respectively. Second, compared
, ) ) ' )

with the other stimulus classes, letters produéed_relattvely
) s
little variance, in naming speedyin both the learning disabled.

group (SD = 100 msec) and the.non*disabled group (SD =50 m%F&).

ThirJ, the error proportion for both groups was less than 17%.

<

It is 1hbor£ant to note here that digits displayed these same

statistical properties and could have also been selected to,

represent the condition of nominal equivalgnce. Letters were
' . ) . ‘

chosen instead of digiis to eliminate the possibility of the

]

regults hi;?gconfounded by subject-generated grouping strategies.

- &

- ’ - 911

.

L Y
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- . .

Toys (for thesmon-disabled group) and usé objects (for’
. . - s . * .

the learning disabled grpup) were selected as functionally equivalent

0
- 4

stimuli. This decision,nas based on the observation that non-disabled

subjects named toys and learning disdbled subjects named use-
objects in ébmparable amounts of time, 762 msec and 785 msec, :

EA pespectively,.t (46) ;\<.I. In addition,.toys produced relatively - . |
. ~ AN

: 'littLe variance in the non- disabled group (SO = 90 msec) and *

*

use\pbjects 1ittle variance—in the learning disabled group: (SD o ) .

= 110 ‘msec). Finallya toys and use objects produced %quivalent
, !
. }
erros proportions (IZ) with the respective suﬁject groups.
, - ~ , .

Memory span test s

. 4 °
Materials and apparatus. Sixteen picture sets were created

AY

for both the nominally equivalent (letters) and functionally
equivalent (tgxs and use-objects)‘stinuli. In each case, sets

of stimuli were generated by randomly selecting items from the

- . - [

nine possible stimuli within.each atimulus type (nOminal or o ' .

functional) Items were rawdomly assigned to each set with

.

the restricti that no item appeared- twice in the same set,

14

nj;/ﬂid two items appear together in the same order in adjacent ) S

sets. Sets JIncreased from two to nine items im length, with

two trials at ealh level. Togeliminate the possibility of order’

» . B ¢

or practice effects, the order of presentation for nominal and >

functional stimuli was alternated across subjects, resulting ,
® i : /

in ¥vo presentation corders being used equally often with both
groups of subjects.

L3 . L4
'




.

L 37"1 ) . S - ' The Relationship 12 ’
A . - \ ! - “ j .

' . s

: . > - ‘ '
¢ »Shapes, a stimulus class @m tR preceding naming speed
. ‘-‘ . N "
pretest, served as .practice’ item&r $timulus  items were . randomly ST _ Wt

R d

. ’
) arranged within the practice set." The set increased from two

e

Both practice and test stimuli Were'presented sucdessively
. ¥

X on 2 x 2 inch (5 08 x g 8 xm) slides by means of a Kodak Carrousel IR )
e _— (‘A\ . ’ *

. A . .
‘ projectoc TR T R . ‘
. [ . . . -~ Py .y
|
RN : Tesé§hg prd;edure.opEach child was tested individually
' . . _‘_5 i .
in a sing[e 40 min sessidﬁ a Subjects were 1nf0rmed that they
R ],/ o
. would be seeing a series of pictures andhwould be requested
P “r .

as

Ry, - ~ |
to~recall thi ;cture; in the orer ‘in which they were presented ) ’ i
|

|

| : . ' ' - ' .

| _ ) to five pictures in length, with two trials at each level. ' . .-
. : o " : _ ] . .

., I .o\:_(‘,'.‘

Each subject ‘was inseructeg’to watch all the pictures before
v a ﬂ , B

: ‘responding and to,su@fvocallyrrehearse eath set. To assure
_;,
uhderstanding, the reheé&sal stratcgy was described and demonstrated
. “r e ’
+ with 3 sets of animal pistures that increased from 2 to:§?pictures '

a-
Y

’ ’ . in length: Following this dehonstration, each subject was, asked

‘ ~ to practice rehearsal and attempt recall of 3 sets of shape
pictures. As rn the previous dem0nstration; sets increase from
2 to'4 items, with each set_be{ng presented at a‘l.sec rate.

®bservations of l1ip movements indicated that all subjects understood
_ . 0 e :

M E

' Co - :
and ut{lized the rehearsal strategy. B #

. Upon completion of the practice trial“ each subjectﬁwas “. : ’

. ¢
then given the test trials. Test itcms were presented at a )

1-gec rate. Subjects were periodicaYLy reminded about the inportance

' . JRERS -

6f rehearsal. Prior to the inctease in set~gize, the sjiigctm\u\

¢’

./

. .
,
g N ) : . :
. ’ e , |
B L . e
. . . R 1 b

. . ; < - . .
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was informed that the size of the list would increase by one .o

.
.
~

,additional item. The task began with a 2-item set and ended

, -

. . ] ‘m. 3
When the subject made errors on two cohsecutive set sizes.

'

Scoring. Huttenlocher and Burke's (1976) adjusted scoring
. procedﬁre was used. This ‘method of scoripg gives partial credit

i
'

to incorrect memory spans if part of the response is given in-

»
the correct serial order. Partial credit is also given to individual

s

items even if they are recalled out of order.

. ? . _—Design | ' ' ‘ ‘ o

. '

G
The design was a 2 x'2 mixed factorial, with subject group

(learning disabled or non-learning disabled) as the between

subjects factotr, and type of stimulusiequiualence (functional

or nominal) .as the within subjects factor. »
- . Results - : +

!

Anaiysis of memory span scores revealed;p significant main

(f/ effect of subject group, F (1, 46) = 5.951, p <. O], as learning

1

, . disabled children had a lower overall mean memory span score
P _ ‘ . -
than the non-disabled .children. ,The mean (M) memory span scores

. /7

for the 1gﬂrning disabled subjects and the non-disabled subjects
were 24 75 and 34.46, respectively. In addition, the effect

‘, of stimulus type was also significant, F (1,46) = 33.635,}
? v , : B
p < .001, with nominally equivalent stimuli producing greater

mean memory span‘scores (M ="30.46) than functionally equivalent

gtimuli (M = 23.67). This reault is consistent with the previpus
\ . , .
research that has found memory span to vary with item fdentiffcation
N - .

.

]

L
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speedt or item familiarity (e.g., Case, et al., 1982). Finally, > "\
e the- subject group x.8timulus type interaction was also found L.

to be significant, F (1,46) = 13.431, p < .OQl. - . -

) ' ; 7

Insert Fiéure 1 about here i

< ¢

The interactive effects of subject group and stimulus type

may be clearly seen in Figure.l where mean memotry span scores
' 1] ) !
and mean naming latencies are presented for each type of stimulus

.
.

and for each subject group. Group differéncea in memofy span \
varied directly with type of stimulus equivalénée. When learning

disabled children ﬁnd non-disabled children were preseﬁteé ngh~ _ ,
stimuli that produced comparable naming latencies (functionally ‘ J

equivalent), similar membry gpan écores were obtained, M = 2&.§if'

. and 23.84 for the respective groups. On the other hand, when
stimuli were presented from a class that produced group diffarences
in mean naming létedty ‘nbminally,gguivalent), learning disabled
children exhibiéed memory span scores (M “4?6.0) that were s;gnificantly
lower than those.obtained with the non-disabled subjeéis |

(M = 34.92). ' :

. Discussion

. The results%of the present investigation resolve an important '
/ : : ' ’
interpretive issue associated with earlier correlation studies »
L)

(Spring, 1976; Spring & Cappa, 1974; Torgesen & Houck, 1980)

by establishing that-a causal relstionship exists between item




. | ' . . " : The Relationship 15 RS
. | 6 . . . ‘ _'
. ¢ . ] w' ’ ' '
I . I\{ - , ) .
iJentificavion dheed and ‘memory span performance. The current '_ oo

v findings support ‘the conclusions of previous investigators by
indicating that the additional time needed by learning disabled

children tolidentify incoming information is an important source 4
) 2

of their memory span difficulties. This is not meant to imply

<
that differences in strategy utilization do not at times contribute

. to the éhort~te‘F memory difficﬂlties of learning ;}Qabled_childre;.
Evidence is abundant showing that learn{ng disabled children
often fail to produce *ategieq that would facilitatd their
memory performance. The argument Here is.based on the observation !
that the completiop of various memory joperations 1isg depéndent -
upon the Bpeed ﬁith wh;Zh they are executed (Posner, 1978).
Civen‘fhat naming speed tasks primarily measure the spé;d of
access to phonological or sﬁeech'codés in long-tgrm hemory,
individual diffegehcea in these prpcesses appear to contribute
to the memory span difficulties of learniqg disabled children. B
The use of phonological codeg plays an 1mp6rtant role in-_
the working memory framework of Badqéley and Hitch (1974).
Working memory consiste.of'two components: a central executive
. _ qnd an Q?}iculatory (rehearsal) loop. The centr;1 executive
directs processiné ané storage acgivitieé and is responsible
for the utiiization of control processes. The articulatory
loop functions as an output buffer and uses phoﬁblogical codes

'
obtained. from long-term memory to temporarily hold verbal information

in {ts correct serial order. The articulatory loop allows one
s

16
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to maintain verbal information subvocally and is thus responsible i

for rehearsal activitysin the memory span task. The fact that °

.mémOry span performance is impaired by the phonemic similarity’
\‘
s
of to-be~remembered items is interpreted as evidence. for the

!

phonemic basis of the articulatory loop (Baddeley, 1978). The

capécit& of thé1art1culatory loop is considered'to be temporally

limited. xhus, the storage cepacity of the articulatory loop iﬁ"
. ; , . :

9

varies with the speed with,which to-be-remembered items may

| ' be articulate? (Baddeley, Thomson, & Buchanan, 1975). .
" . 1
Jorm (1953) used the working memory framework to review ' ‘

‘.- ’
!. !

: those studies that have examined the memory skills of disabled,

. v

readers. Obserying that disabled,réaders. frequently exhibit
memory span deficits, have difficulty remembering order information,
are less apt to use rehearsal, and are less likely to experience

o phonological confusions during the initial phases‘of reading

I

instruction, Jorm concluded that disabkfd treaders do not adequately .

K i

employ the articulato%y loop. Jorm took the position that these
difficulties are the resultlof problems in th; initial storage

B 6f‘phonologica1 information in long~term meﬁoryf The slanesg
with which disabled readers retrieve phonological_and‘Speeéh
codes during a naming speed task presumably reflects the inadequate

. 8,
storage of such information. Thgse difficulties are ultimately
reflected in the inadequate use of the articulatory loop. OA\
P

the basis of Jorm's theoretical account, the present findings
E 4

-
€

L4

suggest that' older learning disabled children do not use the

.
N
3 1 - . A
B
- .
.
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articulatory loop efficiently, and that this inefficiency may
be-due to the 1nadeduate storage of phonological information,.

Difficulty in the atoragé of phonqlogical information may
8136 explain why learning disabled subje;ts did nét show moré I
of an increase in memory span performance ;s naming speed improved.
Both groups.of'subjects obtained faster naming latencies and ‘
higher'memory_;pan scores with nominally equivalent stimuli
(letters) than with functionaliy.equtvalent stimuli (toys or -.
use objects). For'npn-disabled subjécts, a 32% increase in
naming speed was accompanied by a 467 growth .in memory span
per formance. On-t;e other hénp, the 22% improvement in naming
speed obaérved with learning disabled subjects only accounted
for an 117 gain in memory span performance. A closer exnﬁ?%ation
of the rec?ll data for letters suggests thgt phonological confusions
may have b;en responsible f8r thag relatively small gain in }
mémory_apggiperformance. Two.types of confusion or substit?tion .
€errors were idéntified: 1ntra-experiment;1 and extra-experimental.
Ap intfa~experimental confusion error was defined as those instances
in which a subject substituted an 1téﬁ on the current list with
an temjfrom a prévious list that was phonologically similar

°

(e.g., G for Z). An extra-experimental confusion error referred
to those instances in which the subject used a phonologicadly
similar 1tem'from outside the experiment as a suhstitute for o7 !

an item on the current list (e.g., C for Z). While nona of e

the non-disabled subjects exhibtted these‘confusion'errors,

[

1
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aver half of thé learning disabled subjécté committed substitutions. »

Seventy-two pergent of these errors were intra-experimental
o

n

and 287 consisted of exéra~experimenta1 Intrusions.: Although

‘these substitutions may r:flect either gtorage or rétrieval
difficulties, inadequate storage is perhaps the more likely
candidate. Legs precise coding.and-inadequate storage appa;ent}y .
resulged in the retrieval of‘letters-that were phonologically

simil;r to previously preseﬂted letters.

The phonological confusions experienced by learning disabled

children may be related to the relative slowness with which

_ D
they named letters. Phonological confusions repregent a form

of response competition or interference that occurs at the time

pf retrieval. Earlier invéstigators have noted a Jelatignship
betweern susceptibility,té interference and reduced verbal gncodihﬁ
speed. In his review of thése factors that may be responsible

Y

for individual and developmental differences in mﬁy spAan o

4

performance, Dempster (1981, p.95) concluded that ory for

order information, susceptibility to proactive interference,

Y

‘ .

and item identification speed are related factors that-may jointly
determine spar efficiency. A sim?lar conclusion ;as reached '
by Perfetti and Lesgold (1977) in theié discussion of how the
~ inefficient use of short-term me:Zry cohtribﬁ£¢§ to ‘the comprehension
‘ﬁfoblems of-disabled readers. .According to these authors, the

.

- inadequate use of short-term memory by,disabled readers is due

to the slowness with which they process verbal information.

) ,/; | | :
e - 2‘ _ _-lf) | . . ;
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Slower coding pfocesaes presumably result in the establishment

.

.. ; :
of incomplete ﬂemory codes that are not only difficult to retrieve,

but are also less ordered and more suééeptiz}e to the 1H¥erfering,

effects of prior related encodings (pp. 171-~172).

. ' ' In summary, both the cgrrent results and those obtained

in previous inveséigatioﬁs/(Spfing, 1976; Spring & Cappb,i1974;

Torgesen & Houck, 1980) indicate that slower identification

of item information is an ihpqrtant source of memory span problems

in learning disabled children. Attr;buting a memory span deficit
, to the slow retrieval pﬁonological and speéch codes in lohg-term T
meméry is consistent with the view that learning and reading

disabled childreé are best viewed as possessing a dysfunction

in one or more aspects of linguistic functioning (Vellutino,
1977). Futhermore, the present f;ndings'reinforce Torgesen

and "Houck's (1?80) observation that s;ructural limitations,

rather éhan differences in strategy utilization, may play a

major role in the span diffiéulties of learning disabled childreg.
The observakion that slowér access to phonological codes.may

als? be accompanied by an iﬁcreaSed susceptibility to interference
was based‘upon a ﬁost hoc examination of the data and must be
regarded as‘gpbéuiative. Future studies of learning disabled

thildred will want to examine the possible interactive effects

of processing rate, memory for order information, and suscepbibility_

to interference. _ Lo . . (\

s
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' : o . Figure Captions .
Figure.1l. ' Mean memory span scores and mean naming latencges
" Co " o : ‘
(in ‘barentheses)_ of learning disabled and non-disabled subjects
‘ 1 for both ndminafly equivalent and functionally equivalent stimuli.
. , 1 :
) - . .
;- - ‘ .
7’
‘l e ~ - .
. . y ,
&
]
ke ' - S
| e R
?
b ¢ b7} ! 1
. 1 .
. . - ’ ]
' [ 4
» T . -~ {
‘ v r . .
: | . " \
- ' -
-‘ ”
’ . L -

O ‘ . -
ERIC L - , :
. e _ )
: . . ‘ o

(R
T T T T T T T P T A A U

[

arpr




Mean

Memory_ Span Score.

e

\

.l‘
= »
) - . - ’ » ) r
45 - ‘nominal -
.se... functional h
40 | -
35 _
a
30
)
25 _
20 ]
15 _
4
“ -
LD - Non-LD
Subject Group
| \v \“‘ ’ '_ ~
a - : \
|
_R6

?
[
o
!
.
P
i‘
‘ i Do
' <
l
L7
IR
. ;
i
,&;é.-.f*’..;i' o



