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A couparison of the coutributions 0of phonological recoding

and selective attentivn deticits to rcading disability

o ®

Pe Ge Howersy; Re S¢ Steffy, We Corninpg & Le HButson

Much reosdarch hasa attewpted to uncover the bases tor
"unexpected" reading tailure, Leoeyg severe deoficits in reading
ability despite average iantellectual and sensory abitity anda
cultural opportunity. And during the Last decadey, a conviction
has grown among wmany redearchers that a deticit in the verbal
coding process characterices wust dyslexic children (Vellutino,
et aley 1975)e Jorm (1Y33) and Jorm & Shuare (1983) argue that 1t
is the sounds ot the languaye or phonological codes that are
poorly utiliczed in intormation proaceeming, au;h that there way be
idnlitlally poor encoding of the sound or pronunciation ot the
Ypnawe" or "label" of an ubject (ur syabol) Leadiayg to diztslculty
or slowness in retrieving the “"name" frow luong term wmemory, ieeds,
recoding it verbally from visual stimulie Such o deficit will
interfere in aauny ways with various reading tasks, frow blending
sounds and decoding words to comprehending storiese

There I8 some evidence that children with phoaoiovgical
recoding problems are still aole to utilize semantic aspects ot
Language quite welle Their wemory tor wmecanlagiul wmaterial is
more similar to normual readers than is *heir memory for muterial
learned by rote, where the sounds aust be xKept in mind without
recourse to weaninge Thus they may be able to repeat tae " isth

of santences piven to them but tfurget the precige oraeriayg or the
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words (Waller, 1Y76)e Redewarch troam Cohen's (1L82) Llub suppurts
a phonological deticit interpretation of the short term male ry
problems of goor readeriae. Shankweiler et al'as (1979) ftindinge
that young pcor readers do not show the typical iumpalrment in
recall oxr raymiug coapared to non=rhyming words underlics the
PQor reader's specitic difficulty In using sounds to aid recalle
Thus ilu his review 0ol the areay Jurm (1983) concludes that while
dyslexic children have adeyguate lonygtera me..ory tor non verbal
material and for sewauntic aspects of verbal wmaterial, they have
difticulty in the 8torage and retrieval of phonological aspects
ot verbal material in luay term wemorys

That the phonological recoding disrtficulty is a pervasive one
is indicated by rindingas replicated n;ny times thaut dyslexics are
Sloyet in naming visually presented stimuli, eveu when the
stimull are nox alphabetic 1n patusee Thus color patchies,
foamlliar objects and digits aw well as letters are uawmed more
slowly (Denkla & Rudel, 1976; Spriug & Capps, 19743 Ellis, Lludl e
(Various experiwents have demounstrated that alternative
explanations 1or the slow naming speed, such as articulation
reaction tiuwe (Ellis, LUsl) or the sequential nature v typical
naming tests (Stanovich et aley 198J) do not tully account tor
the effectes)?

Slowness in learning the numes of letters is a zood
predictor of early reuding failure (Jansky v de Hlrsch, 1972 )
Perhaps yuvod prospective developmental studies would show thuat
8low learning ¢t the arbitrary "Y“Yname" we give to objects orp

colure lies behind the stower "naming" ol these dtews even when
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by age 7 the names are very well xnown by the child and he wahes
N9 erryroe These now awvaningtul nawes of thianys can be used iun
comprehending ural uessuyes and ln readoningg and the onlouvher
wmight nHOver kuouw that the phonological representation ul an
object takes a t1ew uwmitliseconds longer to retrievee. Retrioving
the sounds o0t letters and syllables quickly, however, is
necessary <to the autouwatic intormation processing vital to
Bkilled reading (LaBerge and Sumuels, 1974)¢ Jorm & Share (1Y83)
propose a model oi learning to read in which this slow speed of
retrieval pluys a central rolee Slower retrieval iupairs
blending o4 sounds and word recognition. In turn, slow wourd
decoding leads to fewer repetitions of whole words so that newly
encountered words have loss opportunlfy to become overlearned and
automatizedes Finally, cuaprencusion is wftected by the degree ol
automaticlty of these Louwer—-luvel reading s8kills (La Hergye o
Samuels 1974, Stanuvich, L9383J; 1982b)e

While the hypothesdis that u '"verbal code" deticit is
luvolved in dysiexia has gained ascendence in recent years, there
continues tu be an alternative ur supplewentary hypothesis that a
siceable portion of dyslexic children have o visual selective
attuntion detficite White reading disabled children way unoet be
mure prone to distraction by iIrrelevant extrinsic stiauli than
normal readers (Douglus & Peters, 1474 ), theroe 1Is scuwe evidence
to suugest that teapurarily irrelevant visual stimulld within o
task impalrs perforaance ( Rossy 1476, Willows)y 1974, 1978,
Douglas & Petersy 197Y9; dclatyre et aley, 197%), .

Thus, reading disabled children may be nu uore
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distracted by others tulkinyg in the room than normal readers, but
the other material on a page o# print, perhaps the pictures
(willows, 1978) or perhaps the words oa other Lines than the
“target" word (Willows, L974)y way serve as distractorse They
may find it difficult to quickly focus un just the relevant bit
of information aud lsolate it from wowentarily "irrelevant®
igtormation in the suwme field of visiouns Such a dexicit wight
lead to the confusion between letters often reported, and to
incomplete unalysls of words since systeamatic focusluyg on
relevant aspects Of stimuli is necessary for these performancese
One tradltionael measure of selective attention has neen the Span
of Apprehension (Estes, 1965)a The siwple counditiou or “no
dlstractors" (Span A) requires - slnble discriuwination ot T or »
flashed briefly on a 8creene In contrasty, Span D places the T or
F in a field of 9 cuompeting "nuvise" letters. The subgjgect wust
detect only the T or Fy, 80 wesory load ls no greater than in Span
Ao McIntyre et al (1973) found that readinyg dlsabled children
were impaired on Span D while they were not vn Span A, supporting
the visual selective atteution deficit hypotheslise However,
contusiovn or visually slailar symbols did not account itur their
resulte. Instead), Macer ot ale (1984) and Bryant et ale. (1U83)
suggested slow visual procedsing as & mechanlsw tor poor Span D
performuances

Does the visual gelective attention deficit with 1ts
presumed basis in slow visual prucessing refer to the Hawe
phonological recoding Jeiicit, o are they two iandependent

sources of reading digsability? Slow noming and therefore




S

ideatizication of a viaual atimulus might be confusable with a
slow specitically visuval process. The present study 18 dosigned
to evaluate the deygree of independence of these two hypothesized
Sources ol reading lawpalirmeunt, and their relative contributiovns
to ditffering reading subskillsae
Method

Subjects wure school~aged children frow 7 to 15 who were
referred to a university clinic (the Waterloo Child Assessuent

Project | WATCAP]) by pareats or cowmunity agencies for assessawent

of neuropsaychological and attentional functiovus. while
educational and atteational problems were the wmost coummon
complaint, behavioral and soclal-emotional difficulties were

clited as well in a sizeavle minority 6f WATCAP clientse

Each child was ygiveu an exteusive battery ol tests,
including the WwWISC=R, Wvodcock=Jaohnson Psychoeducat lonal Battery
Tests ot Achievement, (Woodcocky 1981) most of the Reitan
neuropsycholugical batteryy, a battery of RT measures of attention
and distractibility, the Liucoln=Oseretzky tests of wotor skiils
as well as tests of color and diglt naming speed and auditory
memory tor sentencese Parents 1illed out developmental
histories, the Petervon~-Jduay Hehavior Problem Checklist (Quay &
Peteraon, 1979) and Conners' Parent Rating Scales (Goyette et
aley 1978). The teasting wus spread usually over 2=3 dayse tor
purposes ot this report only the theoretically pertinent wmeasurces
will be described in wure detail.

The present study id Dbased uvn all those referred to the

clinlc whose WISC~R Full 3caley Verbal and Perforuwance 1Y were at
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leust 80 and who had beua aduwinistered the variauvles 0f intereste
There were 39 a&uch subjects?, Il boys and 8 girlsy, with a mean
age ot 107 yours (S0O=2e¢4 )e Moun Full Scale WISC-® IQ tor this
sample is 108 (SD=1J3) and Verbal and Perforwance Q's do not
ditter (1075 and 1073 respectively)e Of some interest is the
factor score a¢ans Lor this saaples Factor analyses of the wiSC-
R reliably obtain 3 tactors, Verbal Cowprehension (VeCse)
( composed of Information, Vocabulary, Comprehension and
Similarities)y; Perceptual Organization (PeQOe ) (Block hesign,

Picture Coapletion Picture Arrangewent, Object Assewbly and

Mazes) and a ainor Jrd tactor, Freedom From Dlatractlbillty@“$>
(Arithamsticy, Digit Span and Coding)e Children with diagnoses
rangind frow reading disability to Lyperactivity to eacotional
problems are reported to have Llow FD tactor scorese Cuonsistent
with this literature, our clinic sawple had mean VC and PO scores
0L lle6 (SD=2e3J) and lle6 (SD=1,9) respectively but a gean FD
score o0f 960 (SD=2.4) Predictors ot FD gscores within this
sample are discussed elsewhere (HBowers et ale 19R4 )
Meagures

Two hypotheses regarding the nature ot the detlicits
asBociated with poor reading achievement were addressede
(a) The phouclogical recoding deficit nypothesis was roproesented
by two nawming =zpeed tests using procedures described by Spring
and Capps (1874 )e

Digit Naming Speed aund Culor Naming Speed were assessed by
having the child pnaww us quickly as posgible (1) a string of Su

one syllable digits priunted in a row (3 digits repuvated € tiwes




in randoa order) ana (2) a displuy ot 30 color patches of seven common
colors reéeated rahdomly in five rows of‘six colors., ﬁach n;ming test was given
twiceo. The child's sScore waa the average nuamber of colurs and
digits named per secound acrosss the two trialse

(b) The Nulactive attention deticlt hypothusis wus uvaluuted by
the Sfan 0f Appreheunsion Test (Form D) (Lutesy lYoS)e The child
slits before au screen on which is desplayed for 1/20 ot a secoad
the target leotter T or ¥ slither aloune or surrounded Dby varying
nusbers of distractor lutterse. The child is told thut on each
trial there will be either a T or an F and he is to ideuntify
which 0ot these 2 letters is present) ignoring eny other letters
which may appeare The oxperimcater proseuts a npew trial after
the child identifies the previous targeto There are 16y trials,
with groups of differinyg "spans" randomly presentede Che number
of errors on Span D (with Y diatracting lettera) was cousidered
the best test of the adelective attention deficit hypotheslis,
weasuring how well the chilu delects the target {row awmonyg the

distractorse Variance due to mewmory and sustalined attention are

minimized on this taskKe

Contraol Tasks

(a) In order to assess whether it 18 the 3 e atteution
deficit per se which contributes to readlang disability or rather
the inadequate processing ot the visuul information even without
a need for selectivity, the nuaber oif errors on Span A (no
distractors) was ussessede

(b)) The literature sugdestis that reading disability (s not o

function of distractipility by events external to the tabaxe
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Since such dismtractibility is predicted by neither a phonolouygical
recuding nor a selective attention deticit hypothesis, positive
findings on such a weasure would weaken ae interpretativa of any
findings with respect to the ma jor hypotheasese Therefore we
constructed an impaliruent ladex measuring tho effect of
distracting stiwull iaposed on a reaction tiwe teste Our measure
0of distractibility is the difference between peaction time (RT)
latency during trials when a "probe" gtimulus (a bright light and
sxtraneous viasual noise stimuli in the fixation fleld) is flashed
very briefly at the beygluning ot the trial vse RT latency when no
such distractors occure The child's task at the beginuiug of

each trlal is to press 4 telegraph key and to lift his finger as

soun as poesible after the Ligt slunai (a buzzer) soundse He ia
told to ignore occasionally occurring visual stiwulations The re
is a varled waiting pwriod on both probed and standard trials of
1 J9 7 or 9 saecondse The wmwasure of distractibllity theu is the
degree to which RT latency across all waiting periods Is lupaired
by the distracting stimulie
Rsadlius ALAlligy

The global congtruct Mreading ability" aeeds tu Dbe
delineated more fiunely in order to ascertain the nature ot
unaerlying deficitse. ¥hile component skills in reading are
usually highly correlated ( Woodcocky 1931) several studies have
suyges ted that while dyslexic children are below average in sight
word decoding and reading coaprehensioun, ttey 4are particularly
dlisadvantaged in applying letter-sound correspondences or

phonetic rulus to decude unfumiliar words (Lllis, 198l; nho~hunower
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ot ale, 1983). The recently etandardized Reading Cluster ot the
Yoodcock=Johnson Tests ot Paychoeducational Achlevenment
( YVoodcock, 19381) enabiew us to look at both determlnants of
overall reading skill and of the majJor reading subskillae The
Vord Attack subtest requires the child to prounouuce pseudo words,
Gole, "nam"e. The Letter~Word Identification requires
identificaticon of actual =single words of varying ditficulty,
leoGey "table"e Pussage Comprehension requires the child te read
sllently passades of differiug cowplexity and supply orally the
missing wordy, which can e done correctly only on the basis of
having understood the general meaning of the passaygee
Intellectual ALLLity

In this s8tudy, the LY xncores on the WISC~R are used not only
in the selection of sunjects, but also as & control variavlee.
Even within a noruwal IQ waaple, d4enural ability 4i49 o potent
predictor of readiny; we are interested In learning the
correlates of reading atter accounting for the influence of general
ability. ' The 9 8Subtedts o1 the WISC-R which are wust
highly Yy=loaded", that is, Load highest un the tactur cuwmon to
all the subtestsy are Intormation, Couprei.ansion, Siwilarities,
Vocabulary and Blouck Desiyne The .ajor WISC=k factor of Verbal
Coaprehension overlagpgs consliderabey with the Wg¥ factore
Therefure, controliing in our analysls for the g—tactor ensures
noet only that general uwollity is act confounded in the results,
but that vardability lu the uaderstanding and use ol ural
languayge does not account for any ftindings. Since the

pPrtonoluglr 'L recoding delficit hypothesis suggests that semantic

11
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use of lanyuaye can we intact while phoanoleglical aspecta arce

deticlent, controlilng tor oral lanyguuye comprehension will
provide for a stronger test of the phonologlcal defticit
hypothesiae.

Since orf course age coatributes to both readluyg sxill and
scores on the variables of interest, it too i8 controlled
statisticallye.

Data were unulyzed by weans of partial correlations and

hierarchical reyrossion analysese.

Hypotheses:

1. Aftar aye and WISC-R 4 factor variance is8 removed,
phonological recoding a8 weasured by numing speod, and selective
attention ay assHessed by Span of Apprehension Dy contr’iaute
independent varlance to rvading achievemente.

2 Since stimuli external to a task is predicted by neither
hypothesis tc aftect poor readers more than (oodl readers, there
should be nu relatiovaship potween reading skill ant au indoex o?
distraction on an RT tasxe

Je Amoung the reading subskillsy *“wWord Attack" is'nwst
aftected by the numing speed varlabley since application of
letter—-sound correspondences are apt to be most directly aftected
by the speed of naming letters or letter soundsy ano ther instauce

0f phonoloygical recodiuyg rrowm visual stimulie.

Resully

The means and SD of the sample on the variables under

discussion and the intercorrelations of varlilables after
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ceatrolling fer agey are listed 1o Table 1. The wean reading
achleveuunt age ls two years helow the mewan chronoloygical aye of
the samplees Huowever, there is o wide range® ot achieveaont, wlith
3J3% ot children 2 or more years below their expected readinyg ayge
baserd on VWoodcock=Johnsoa UeSe normss and another 20% ! year or
more below. However, 23% of the sample ils ! or more years above
expeC ted reading age, with 13% scoring within 1 year uif that
expected for thelr chronological age.

The test of the wajor hyp.sthesis 1is a hiverarchnical
reyression analysis predicting reading cluster scores in which
age and g factor scores are entered tirst as control variables,
and then Digit and Cotor nawming speed und Span D are entered to
determine their independent coatribution to readinge Several
analyses were doney reversing the order of atry, tuo estimate the
relative caontribution of vach variable. Table II prescnt the
multiple R and the amount of new independent varlance contributed
to the prediction of reading dachievement by each varlable in
turne

The results of these anulyses sugdest that in this sample,
naming speed 18 o very slguilticant coatributor to readiag
achievement, While botnu unamiug variables contribute signiticant
variance Independent ot age and intelligence, the variance
contributed by color nawing speed I8 not independent o1 i it
Nawing Hpeed, and the latter is the larger coutributore ln
contrast, Span Db, showed only a teadency (p<e07) toward an
independent coutribution, and eoven thils saall wvariuance was

redundant with that coutributud by the naming speed variablese

13

A e
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The simple Span A varianle requiring quick visual processing
but nuv selective atteutiou contributed a nonslygnd?icaut S of
variance o readinge Wi.h variance contributed Ly Span A
reaovedy the countribution ta reading by Span D no longer even
approached sligniticance. In sumy no 3Bupport ia yiven to a
seloctive at eution daei1icit contribution to reading disauvilitye
Table 1I also shows that a8 predicted; the degree to which
pertormince on a RT weosure i8 iampaired by an external distractor
is unrelated to readiuge
Table I11 indicates that nawing speed 1s a a8igniticant
predic tor of performance on each of the reading subtestsy both
whou only the contributions of age and Intellige 'ce were
controlled and wheng in addition, the contribution of welective
attentionu was coutrolleuw aa well. Selactive attentiony as
measured by Spaun VDV does contribute sowe Independent variance
howev.r to word Attacke whether thas varlance was specific to
the selectivity of attention or to qui .~ visual processing with
no selection demands was tested by tindiug what the contribution
of Span A wuab to Word Attuck, and whathe~ Span D coatributed
independently ot Spaun A After controlling for age and
intalligencey Span A contributed signitficant variauce (3%, p<e05)

to rord uattuchy and Span U contributed an additional 7a ( p<e5)

Of variaunces When Digit Nawming Speed entered the equatioun prior
to Span A, Span A no lunger contributed siguiticant auditional
variance. There waw a teudency tor Span b to cuntinue to

contribute (4%, p<elL )

14
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As predictedy unawlng speed contributed wutre variance tu the

Word Attack subt it than to the other reading suhskillse 1n
fact, in this sample, namwlng spred contributes wmor2 to the
decoding of nonsense words than does age or iantelligeuce. Culor

naming speed is & strouyg predictor vt YWord Attack scoures when
entered prior tao diylt nawming speed, suggesting that the uaming
speed contribution to readiung 1is not limited to the nawing of
symbola but is a more general processe Nevertheless,; tae naming
of digits haes additivonal predictive powere.
Diascuagion

Naaing Speed or aperd 0f recoding verbally a visual stiwmulus
has proven to be a strond ludependent predictor ot readiny
achievement, in cuntrawt tou the yeneral Llack of iudependeat
contribution to reading of a specitically Hselectivye attention
deflicl t, The results of the present study suppori the
conclusions of Eliis (1981) who failed to find deficits iu visual
analyeis amoul poor readers, while coufirming the preseunce of
verbal code deficltse Siwilarly supported is the 1inding ot
Cermak (19%1) that LD children perform nawme matlch tasks wore
slowly than physical match tasks, in contrast to controcls who
pertoraed both tasks eyually quicklye For only the Word Attack
subtest was there a tendency for an iudependent selective visual
attention contribution. Overall, the results support the

phonological recoding defticit versiun of the verbal code weakness

hypothealse. The nawlng 3Speed contribution to readinyg was
independent ot nuot ontly deneral intelliygence but verbal
comprehension ability, Children well able to use¢ the semantic

15
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aspects ot language in roasoning and other tuasks nevertholess
mlght lag behind their puers in the speed of recoding visual
ptimull into the appruprlate phouologicul codae This is a
general doticity, not specitic to recoding written wordas, since
even recoding a colur patch uccurs more slowlye But since
reading is often accowplished vy phonvlogical recouding ot the
visual stiwulus, the slowness of phonological recoding
haw a major impact on readind achlevemente The model proposed by
Jora & Share (1983 i3 supported by these tindiuygse. Slow
retrieval itroa long teru weémory of the sound of letters or
syllables, auy hamper the decoding of worda, especial ly
unfamiliar onese The speclal impact of such slow retrieval of
phonological cudes i3 seen in the -arked. contribution of naaing
speed tu decuding nounsenss wordse While this is the most direct
eftect of glow nawing its ramifications also attect
identitication uf woras aud passaye coumprehenaione
While the reasouns for the lac. of replication of the work of
Mclntyre and his colleagues with respect to the Span of
Appreheunsicn are not clear difterences in subject delection and
types of stutistical analyses may account tor the dispara te
rasultse The present study used Span of Apprehengsion weasures to
predict reading scores within a heterogeneous clinic sample,
whereas Nclutyre and colleagues coutrasted wmean Span  scoures of
normal and learning disabled childrene The work of bryant et ale
(1483) sugeesting that Learniny disabled buys pick up visual
intormation more wluwly continues tau be an lnterestiag

posusibility, but little suppourt ftor a specitlcally visual
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processing sluvness was galned in this studye Insteady 11 slowar
nane retriceval can cause vccaslional errors in correct
ldentitication of a single target, the contribution ot errors in
Span A (target valy condition) to word Attuck perforaance can be
understoode However, t he predent resdsearch desiygn was not
seusitive to the pousslble presdence of o aswall subtype of reading
dlsability with speciticatly visual analysis dirticultiese

Further research 18 clearly needed to clarify the unature of
the naming sSpeed variabloee Resgearch with the present saample
( Bowers et ale 1934) indicated that naming speea is a highly
Slgniticant predictor of FD t@ctor scorese The present study has
shownu its relationship to reading achlevemente Determining nore
precisely the wechanisas accounting 'tor nramluyg speed's oliects
may help to clarlfﬁ the phonological deficit hypothesis orx

reading disanilitye
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Footnotes

lFailure tou replicate u relatiouship betweeu reading achievement
and spevd of naming of non-alphabetic stimull has occurred in a
tew saaples of leas skilled readers who were not severely

disabled (Pertettl et aley 1978; Stunovich, LEs1)e

2Two subjects were inadvertently not given the color naming
speed test,’ but were iancluded since they did have diglt

namlug speed datae
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TABLE I

Mean, SD, and Partial Cccrelations controlling for age for all variables.

Variables

Reading Cluster
Age Equivalent

L-W Identification
(standard score)

Word Attack
(Standard score)

Passage Compreh-
ension

(standard score)

Digit Naming
Speed

Color Naming
Speed

Span D Errors

Span A Errors

Distractor RT
latency

39

39

39

37

39

39

39

Mean

8.6

163

162

162

1.7

1.1

9.0

.9

24ms.

SD 1 2 3

7.2=-12.2 X .92%%%  ggunk

13.1 X Y K Lo

7.6 X

10.4

.5

.3

4.2

1.2

63 ms,

.90***

L 1ok k%

.68 *%

JOL RN .32***

L58***  2gka%

LTk 52kww

44%* |11

X JT2NER

-.40**

-.31*

-, 48%k*

-.34*

-.27*

-.22

-, 31u%%
-.20
-,384%

~.27*

-.25
-.29¢%

+45%*

25

.04

.10

.15

-.11

-002

.02

-005

-002




Var.able

Age

WISC-R g factor

TABLE II

Multiple Regression Analyses predicting Reading Cluster

Order
of
Entry

Digit Naming Speed 3

Color Naming Speed 4

Span D Errors

Span A Errors

Span D Errors

Distractor RT
latency

@p £ .1

*p « .05
** p « .01
*Mrt b o« 001

R

«75

085

.86

2 Oxder
R of R
Increase Entry

430
J14%%
LA 5 .87
01 4 .80
.02 3 .78
003
.02
.00

RZ

Increase

<10%**

Orxder
of R
Entry
3 .79
4 .80

RZ

Increase

.06*

.02
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TABLE III )

p

~..1

e Multiple Regression Analyses Predicting Reading Subtests ?
'
Order 2 Order 2 Order 2
of R R of R R of R R
Criterion Predictor Entry Increase Entry Increase Entry Increase
L-W Identifi- age 1 «70 L 49%%x
cation
WISC-R g 2 80 14%%xx*
Digit Naming Speed 3 87 L 12%%x% 5 .87 .08**
Color Naming Speed 4 .87 .00 a .82 .,03% 3 .82 .04
Span D Errors 5 .87 .00 3 .80 .01 4 .82 .00
Word Attack age 1 .45 J2L1%*
WISC-R g 2 .52 .079
Digit Naming Speed 3 «80 L 36%** 5 .83 BT-LE A
Color Naming Speed 4 .80 .00 4 .74 c15%* 3 .70 W21k
Span D Errors 5 .83  ,05* 3 .64 cL13%x 4 .74 L07*
Span A Errors 3 .60 .08* 4 .81 .02
Span D Errors 4 .65 07* 5 .83 .04%
Digit Naming Speed 5 W83 L 27%wx 3 .80 L3Eknk
Passage age 1l .61 J3Thkk
Comprehension WISC-R g 2 .72 L 14%w
Digit Maming Speed 3 .77  .08* 5 .80 L09%*
Color Naming Speed 4 .79 4 .74 .00 3 .72 .01
Span D Errors 5 .80 3 .74 .03 4 .74 .02

* p«..05
** b W01
LA R )(: 00001




