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ABSTRACT

‘This study presents the results of a three-year follow-
upzstudy of the negropsychological’abilities of normal and
retarded readers. The relative predictive accuracy of a

npmbér of measures for later reading and spelling levels . -

R »

was determined. Theée results were compared,to,thcse fouﬁd
by Rourk? & Orr (1977)'in‘their four-year follow-up study.

- The iesults‘indiCated that thefé were somc vefy accurate
predictive measures of reading and.cpelling achievement
lcvels over the three—year period studied. lﬁowever, no - ~—

‘general patterns emerged for the specific groﬁpé on ény of

sthe fouf criterion variableé._ These results érc in sharp

contrast to those.fcund by Rourke & Orr (l§77)., further

comﬁarisons with the_oriéinal~study indicated that»neither

-set of resulting regreésioﬁ equations was cross-validated on

thc'othér sample. Several possible pfécédural[ methodological,
. statistical, and-theoretical ekplanétidhs for these resclis

are offered and discussed.
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CHAPTER I
INTRODUCTION
The study of childfen who; dﬁring their school years,
" exhibit a ?EOblem in learniné is certainly ﬁot a new field
) _ ) 'ofAreseafch._ These children have-poeedtproblems for educa;
tors for many years. More recently, specific groups of

these children have been the focus of attentlon.' One such

group is children who are classified as "learnlng dlsabled"
Deflnltlons are numerous, but one of the most- w1de1y

accepted has been put forth by Rourke (1978b). The following
"y o D
characteristics are viewed as descriptive of a learning
. disabled child: | |
1. Obtains Full Scale IQs on the Wechsler Inteiligence
Scale for Children (WISC:; Wechsler, 1949) within
the normal range. : ‘

2. - Has adequate visual and -auditory acuity.
. 3. 1Is free of primary emotional disturbance.

4. Lives in a home and communlty where 5001oeconomlc
deprlvatlon 1s not a factor.

5. Is educated in his/her natlveﬁlanguage.
‘ . - = . X
! 6. Has. attended school regularly since normal school-
" entry age.

7. Has experienced only the usual childhood illnessesses,

8. 1Is markedly def1c1ent in at least one school
: subject area.

(Rourke, 1978b%.P.97)97)

[
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s
.The definition allows for’;recise description and ldentifit
cation of the children to be studied.‘ This precision helps
- to eliminate dueh of the confusion so ofteq ihsolved in_this
complex area and allows direct comparisons te be'made‘between
“studies using the same definition of the population.
‘One'specific area of 1earning disabilities is that of
reading disabilities. Agaln, descrlptlons and deflnltlons are

numerous but generally, the disabled reader is not soc1ally

i, —_ : or educatlonall deprlved, is of at least aveé&ge\i:felllgence,

and shows no eVidence'of\aﬁy grosstheurologicalior emotional
handicap (Satz & Friel, 1973). This definition seems to
parallel-that given by'RQurke (1978b) for 1earniﬁgddisabled"-‘
children'in.general, These children whoeexhiﬁit’speelfiC'
deficits'in reading haye been gi?en various labels in‘the !
past. 'Sudh terms as "specifié reading disability" (Money, |
1962),'developmental dyslexia (Crltchley/ 1970), and educa-
tlonally handlcapped (Owens, Adams, & Forrest 1968) have
;been used. The issue at hand,_however,~is not the label for
fthe problem; but the;problem itself} 'These children_have
difficulty iﬁ learning to read and. it is.necessary to previde

 accurate assessment, diagnosis, and remediation for them,

v

PerhapsAthe first question to be answdred when studying
children with reading disabilities is the following: Why

study these children at all? The anSwer becomes fgirly'

obv10us upon examlnatlon of the prevalence estlmates for thls‘
group. Some 1nvest1gators have suggested that asﬁﬁany as 15

L ' "r I T
- L3R

{
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LAt

percent of  the ohildren in theesohool sYstem today‘have a.
reading dlsablllty (Satz, Taylor, Frlel, & Fletéher, 1978) . S

- Although this flgure may be relatlvely high;, " the fact remains

0

that a substantlal proportlon of school chlldren exhlblt a
\\“\\N\\

probiem in learnlngrto»read.' Wlthont proper 1dent1f1catlop : ‘Q

. and‘subsequent‘remediation,‘theSe children will ¢ tlnue to“ ‘ T

‘ _experience dlfflcultles.\‘ T

”

. . Sllver & Hagln (1964) followed 24 readlng dlsabled

A\
chlldren for 10 t “12 years. The readlng disability persxsted

1nto adulthood and the same def1c1ts in perceptual abllltles

and neurologlcal functlonlng that were present at lnltla .

-® B . \\1
testlng per51sted after—lo to. 127 years. Silver & Hagin 7). ~\\‘ d
gonclude that | ' o A ' ‘

y
A -

The neurologlcal and perceptual assessment of
patients with reading disability as they moved . :
"from childhood to young adulthood. shows that, in, e gf_
spite of maturation in some areas, spec1f1c S '
reading disability is a’ long —term problem in the
life of an individual, the signs of which can be
detected despite adequaqegéﬁucatlonal Vocatlonal,
and social functlonlng. (p. 101) : . 4

. Preston & Yarrlngton (1967) - found that, dlsabled readers
'showed llmlted academ1c asplratlons, lower ultlmate achleve—
- ment, and narrower vocatlonal p0551b111t1es than dld normal
‘readers.

| Early learning dlsapidities’are often accompanied or
folldWed by social; emotional}:and'behayioralddistnrbanoeS' S
L '(Eisen}aerg, 1966; Gates, 1968; Kline, 1972). Balow 5

.Blomqu1st (1965) con51dered the social and emotional adjust-

ment of dlsabled readers, and report that self esteem is

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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,usually poor and depressmon common,’ in adults who had child-
hood readlng dlfflcultles Peter & Spreen (1979) present a

ifalrly typical prcture of learning handlcapped adolescents
: . . e

i h '
-and young adults-as displaying "limited academic skills,

.immature-and inappropriate behavior, low self-esteem, and lack
; k4 - .

of motivation after years of school failure, and social

- \

rejection” (p 75) Therefore,fit-wodld seem feasible to pro-
pose that some type of early detectlon and’ 1nterventlon be
1mplemented-to try to prevent~or at-least to reduce later
‘problems. A'validbdetection system- is needed tp‘identify
these.chfldren‘accurately and_as early as possible.’

Muehl & Forrell (1973) found that earlyvdiagnosis,

‘e ,

' -.‘regardless of subsequent remediation, was associated with a

.

better progn051s for readlng ablllty flve years later.
Future ‘studies will llkely reveal that early lntroductlon of
e ”remedlal"techn;ques will lead to an-even more promlslng‘

: progn051s. | | ' |

S ' ) Keogh & Becker (1973) 1dentlfy three problems in the'

{ v '
early>1dent1f1catlon of,learnlng dlsabllltles.A‘The validity
~of the measﬁres uséd for identification and prediction must
‘ be established. There must be con51deratlon of’ the 1mpllca—

tlons of .the dlagnostlc data for remedlal or educatlonal

.VinterVEntion.' And_flpally, it must be determrned if the
. benefits of early intervention outweigh the'possible‘aamaging

© or negative effects o;“;étsgnition and .labelling. These
authors feel,that; as of 1913,‘there werefno'good predictors .

3
-
. ~
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of. later academic problems. The Bender-Gestalt test had been:

used quite frequently - up fo that point, but it is hot a good
instrument for making séécific'predictions about individual -
children. A neéd ﬁas redognized at that time.for valid‘and
accurate predictive measures of future learning disabilities.
Satz et al. (1978) discuss several cautions for 'research
on early detection and intervention, as well as iong—term
follow-up studies. Prediction errors are a source of much
concern and the néed for a valid detection system cannot be
-stressed enough. Both.false_positivé aﬁd félse negative
predictioﬁs_poée fairly serious problems. The system must
'bé‘éfficient enough to identify the majority, if not all, of

the children who will eventually fail at reading. At the '

o

) ¢ - : ) . . - - . ’ -
. same time, those children who will become average or superior

 readers must ‘not be identified as{reading disabled; Thus,

b4

both the number of false negatives and the number of'false

positives must.gé kept to a'minimum. This is po%51blo w1th o

I —_—

the use of multlvarlate de51gns that employ multlple

Y

,measurements of the same- subjects over tlme. Long—term

A,follow—up studles,'ln whlch suff1c1ent time elapses between'

the 1n1tlal assessment and the crlterlon measure a number of
years later, should be_conducted Large‘populatlons of

© ‘ chlldren should be used to reduce attrltlon effects and to:

prov1de a better estlmate of the problem in the-populatlon.'
The use of homdgéneousAgroups aydids the problems of con-

founding variables such as age, sex, race, or socioeconomic

fa)

[T : .
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status. A crucial consideration in the use of follow -up
'stuéles is the cross- valldatlon of a battery using another
group of chlldren. This is necessary "to evaluates the pref
dictive validity of the tests administered to the original -
group.
| . Kerlinger & fedhazur (1973) have found that the best
method for estimatiné the degree of shrinkage in a multiple
- I regression coefficient (R of RZ) is to perform a cross-
validatioq. Thie'is done by using two samples. For the first
sample a regression analysis is performed, and R? andethe."
regression equation are calcuiated. The regression equation
obtained for the first sample is then applled to the pre—-
dictor varlables of the second sample to produce a pre—
‘dicted value (Y') for each subject. A Pearson K is then
calculated oetweenlthe actual (observed) criterion scores
(¥Y) in the sgcond sampleland tte.predicted criterion scores
(Y'i. This produces a multlple r from which the R2 value
can be calculated | |
. ~ In a double cross;validation,’tbetprocegure outlined
,above is applied twice. For each sample, RZ and the
regression equation are calCulated' Each regre551on equatlon
-obtalned in one sample is then applled to the predlctor
- variables of the other sample. The Pearson_r yalues are
caicelatea betweeﬁ<the actual‘(obserred) and predicted
criterion scdree for eacﬂ.sahple aﬁa the R2 values can be
detérmined. The regression’equationé and R2.§a1ues can

\

~

i
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. ‘ then be compared. kerlinger_& Pedhazdr (1973) state that-
"double cro537va;idation is stronglyfreoommended as the most
rigorous approach to the validation of results from regression
analysis in a prediotive framewqrk” {p.284).

Confounding variables are always a potential’source of
error and confusion in psychological research. Variaoles |
such as age, sex, aod IQ must be controlled by;either
methodological or statistical means. .Researchers have found
a great discrepancy in rncidence rates of soecific reading

v disabilities for males and females.. Money & Schiffman (1966)
| found a dlsproportlonately hlgher incidencde of males in a

. group of chlldren with specific learning handloaps in the
area of readlng. Eisenberg (1966), Ingram (1970),'and Satz &
'sparrow (1970), all found a 6:1 ratlo of males to females in-
.their groups of children with spe01f1c readlng dlsabllltles
‘Since the proportlon of - males is 'so much greater than females,
researchers have found it easier to controlsfor sex dlfferences
by studylng only males. Satz and his co-workers have always
used only males in their research. Rourke & Orr (1977)
studied only'males._,

15 a recent study, however,”Canning, Orr, & Roﬁrke (1980)
found that there were essentlally no differences between
male and female retarded readers at two age levels (6 5 to
8.5 and 10.5 to 12.5 years). Differences were not.apparent‘

on a numbe

perceptual, visual-motor, linguistic, and

tion abilities. These results are in ‘sharp

r
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contrast to the findings of most previous research with

normal reading children and suggest that male and/dr female

retarded readers could be studied separately or together in
/

the future.-

The age of,the;child‘at initial testing may bg'én
important facto;‘in determining which variables will.pfedidt
later readiné ability. Roﬁrke (1978a) concludes that,

Younger (ages 5-7) retarded readers are likely to

g exhibit significantly impaired performances in

. visual-perceptual and visuospatial abilities.
Older (ages 9-11) retarded readers are llkely to °
exhibit markedly impaired performances in language- .
related and higher-order - concept formation abilities,
and (possibly) less obvious or severe impairments °
in visual-perceptual and visuospatial abilities.
The principal reasons for these findings may be
that "reading" at ages 5-7 is largely single-word
reading, whereas more advanced “reading" requires
higher-order conceptual skills for the achievement
I ‘of rapid scanning with comprehension. (p.170)

Thus i? woq;d‘éppear théf different vapiablgs prédic£' ‘
different results depending on the age of thé Ehild a£
initial ;ssessment. ‘Satz's developmental 1ag theory takesﬁ
thls factor into account in predlctlng reading fallure in

2 differentially mature children.

Models of Readlng Acqu151tlon

v

. The questlon of which tests should be included in a
predlctlve battery is a cont:over51al issue due'partly to
the lack of agreement on the nature of the reading procgss;

Several sequehtial models for learping’ﬁo read have
been proposeq. A widely used and acéepted-view is that of
Gibson(1965). After the initial learning of oral language

P .
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in the preschool perlod GleOD sees three sequentlal phases
in the propess of learning to read. The flrst stage is
leérning to differentiate graphic symbole on a v1sual basis.
The second stage is learning to decede lé:§zfs 1nto sounds.
The third stage involves development of the use of hlgher-
‘order units of linguistic st:ucture These processes occu;
in children aged 4-to 8 yearé. The v1sual iscrimination of
letter forms improves with age over thls perlod All types

of . visual dlscrlmlnatlon do not show the same rate of

development, ‘however.

Lurid®s (1966) stages in;;earhing‘to read parallel those 4

-.of Gibson. The petception{qﬁ,leﬁteré is the first stage,
B .

»~

followed by analyeis of the cohventional phonetic value of . - .

the Mletters and, flnally, the complex fu51on of phonetlc
letters into words. Luria sees the -early phases.ef reading
as 1nvolv1ng v1sual perceptual dlscrlmlnatlon and analy51s.A
‘The chlldvmust learn to discriminate the distinctive features

of letters to identify them_and tell them apart. During the

later stages there is a shift and the process involves more

A

complex phonetic and linguistic analysis of letters and words.

Luria views a .child's reading problem in this light:

bV
If the child, in the early phases has difficulty
in dlscrlmlnatlng the essential units of .form and
orientation of letter stimuli, then he is bound to
extract irrelevant information before he proceeds
to the following and hierarchically more complex’
levels of phoneti¢ analysis.and fusion of ‘phonetic
letters into words. (Satz & van Nostrand, 1973, p.124)

;o
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R - . Another requirement of‘the task of readiﬁg seems ro be
the sequential processing of related mererial {Doehring,
1968). Doehring found that a smaILpset of visual and verbal
tasks correlated highly with a reading/spelling;factor in a‘
"group” of retarded readers and also contributed highly to the
differentiation between hormal andwretarded reaaers. These
tasks all require sequential proceséing of related material.
It.uas hypothesized rhat the reading disability in the groupl
of retarded readers could be explarned in terms‘of a disorder
of visual, verbal, and visual-verbal sequential processing.
Doehring (1968) suggesté thut

~

the identification bf a sequential proce551ng

deficiency as an intrinsic component of reading

disability must be regarded as highly tentative, and

may not apply to all forms of reading disability,

but it does suggest a potentially useful dlrectlon

for further inquiry. (p 135)
‘Doehrlng used the Underllnlng Test (Rourke & Orr, 197 as
a measure of visual-perceptual speed, Where the s bject'must
scan a suocessioﬁtof nonverbal figures, numbers; or letters}
and make a.nonverbal response of underlining The'response
'1nd1cates the subject s succe591ve 1dent1f1catlon of the
particular v1sua1 stimulus he 1s requlred to plck out from a
series of related strmull. Doehrlng descrlbes readlng as a
‘"sequentlal proce351ng task whlch combines the visual
requlrements of perceptual speed tasks and the verbal require-
ments of sequentlal namlng tasks" (p. 135)

.'Doehring tested three groups of children aged 10.to 14:

39 boys composed the spec1f1c reading disability group, and
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'39 normal boys and 392 normal girls. The chiléren were
éiven 109 measures in total 1nclud1ng a neuropsychological
test battery, an aphaSLQ test battery, and a number of
‘ psycho;oglcal_tests. A multiple stepwise regression- analyeis
showed that word rhyming and oral Vocabulary (2 spoken
language abilities) and dlSCIlmlnatlon of reversed figures
.and v1sual perceptual speed for SLngle forms (2 visual
abilities) were the best dlscrlmlnators between normal and )
retarded readers. \

. The r eplts of this cross—sectional study certainly
point: to the distinct possibility of the involnemeneldr
tnese sequential processing abilities in the‘task_of_reéding.
The Underlining Test appears to be an aocuraté’measure of
some of these'abilities and its use seems to be warranted in

o

the further study of reading 3isabled children.

Predicting‘keading Achievement

Even if there were agreement on the stages and processes
involved in learning to.reaaj there would still be a. need to
identify'ﬁwniob factor'or'factorgﬂtested at Time 1, will
predict success or failure_on<selected criteria of reading
at Time_Z“ (Silver, 1978, p.354). Various researchers at

various times have associated different abilities,orgskills

with reading ability..'Smith (1928) found that the ability.to

match letters at the beginning of Grade 1 correlated at -the

0.87 level with the Detr01t Word Recognltlon ‘Test given 2
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weeks later. Barrett (1965a,b) found that visual discrimina-
tion and knowledge of }etter names could predict reading
ability. Dykstra (l?65a{ also found that knowledge ef letter
nemes could predict feading aeility. Dykstra (19625 ineluded
auditory diScriﬁination of beginningvsounas as a predictor

of later reading ability. Other authors, such as Hammill &

-

Larsen (1974) found that auditory discrimination and memory,

" blending, and audiovisual integration were not goodApredictors
;.'é‘}- : of reading ability.
B Jangk?w& deHirsch (l972)iconciude in their research that
there is no'general agreement as to the one skill'or even
combination of skills that ievtﬁe best predicter of future
feading ability.. Predictor yariables‘such as age, sex;‘
socioeconemic‘status, neurologicel status, emotional well-
Being, laterality, bedy;image, visuai perceptien, auditory
perception;.orai language, ‘and intersensory infegratiqn may
: all contriﬁute to prediction. Higher integrative functions
such as symﬁolic mediation (Blank & éridger! 1967), verbal .
processing (Vellutino, 1978)3 and neuropsycholinguistic
abiiities (Rourke, 1978a) may also be involved here.
It-isanot surprising, thegefore, that various researchers
have found many different variables useful for predicting:
.the fufure achievement of children. When different abiiities
afe.assessed,.eaeh of tﬁese may be involved'iﬁ the process
of reading for specific age groups, maﬁurationel‘levels, o

and ability structures.

Ry
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In the attempt to identify children who may l¥ter—suffer
préblems in learning to read, several types of assessment
teéhniques'have been used. Scanning or Screening instruments-

. - . have been used extensively in the initial identification of
| children who may.become reading disabled. Reading readiness
tests aré also used a'great deal in the preliminary process.
Various%screening and scanning instruments such as the
SEARCH battery (Silver & Hagin, 1975), the Meeting Street
School Screening Test (Hainsworth & Siqueland, 1969; Kapelis, .
1975), and the Slingerlaﬁd‘Prereading Screening<Pr6cedure
(Kapelié; 18975) have all been used to predict reading
achLevemenr. Correlations between prgdictions made by these
'screening instruments and future reading achievement levels
are moderate, ranging from 0.58 to 0.68." These.restsvare
designed on}y éé.scréening instruﬁents however, and, if
,seréening indicates a pétentiai problem; further‘diagnostic
fteétiﬁg mﬁst be carried‘out. - . )
Reéding readiness tests such as‘the Gates-MacGinitie
Réading Tests have algb been used for predicting reading
achievement and making pr§ctica1 placemeht decisions. = Miller
(1971) and Jansky & deHirsch (1972) reriewed reéding readiness
tests and found correlations of between 0.40 and 0.65
between preaiétions made by readihg readiness tests and
subséquent readihg achievemenr levels. Glézzard (1977)

compared a teacher rating scale (Kirk, 1966) and the Gates-

MacGinitie Reading Tests and found that each measure could

‘o
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~predict future vocabulary and comprehension levels. Results

differed for various age groups.

A o Battery approaches. Various ether longitudinmal sﬁudies

haye been carried out using a variety of predictor variables
and criterion measures. Feshbach, Adelﬁan, & Fq}ler (1977)
-~ studied 888 middle~class'children in a S—yeaf longitudinel
study. They administered the Wechsler Preschool and Primary Scale
of Intelligence (WPPSI; WeBhsler; 1967), the deHirSchj.
Jansky Predictive‘Iodex of Reading FPailure (9 subtests
measuring linguistic and perceptual—motor SklllS), the Bender\

- Motor Gestalt Test (Koppltz scorlng system), the Kohn Social
Competenoe Scale - (measuring social and emotional functlonlng),.
and the Student Rating Scale (SRS) . | The SRS is a teacher's, é
ratlng of the child's cognitive, affectlve, and social func-:
tioning in the classroom. It assesses attention,'behavio;el
oontxol,'language skilis, visual-and auditory—peroeptual
discrimination, memory, and perceptual—mqtor coofhination.'
Criterien measures were‘the Cooperative Primary Reading Teste,'
a reading inveﬂ%ory, samples of the child's writing, and the
'SRS. These were assessed in Gradee 1 through 3. Correlations’

« between first graée measures of the SRS and reading competence
/éverageo 0.44 for the three grades. . The deHirsch-Jaﬁ%ky
Index produced en average correlatlon of 0 45. The WPPSI
produced an average correlatlon of 0.309. Multlple regre831onm

analysis produced a hultiple correlation coefficient of 0.58
\ : , ‘ ‘

for WPPSI IQ, the SRS, and the deHirsch-Jansky Index in Grade,
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3. Crdss-validatio; with 844 new children pfoduced a multiple
correlation coefficient of 0.50 for the same?three.variables,
The méasures were morgbaccurate in prediétions for girls than
for boys.‘ The aﬁthors conclude that the SRS»and'the derrsch-
Jansky P:edictive‘Index can both pfedict reading failures in
Gradés 2 and 3 with mpdest suceess.v They feel that -use of
?thé SRS still produces toc many faise positives and false
negati§es to warrant the‘use,of‘teacher.ratings alone in the
prediction of reading achievement’. ‘. |
In a study by Grﬁen (}972),:a battery of perceptual-
motor tasks-was comparéd to.a group of cognitiVé—intellectual
‘tasks f;; predictive accuracy in the prediction.ofvneading
aghievement. ‘These two séﬁs of tests were administered to
¥ - 204 Grade 1 studeﬁts and 202 Grade 3 students. Tﬁe criterion
measure was reading aChievemént (vocabglary andAcompfehenéionf‘
at fhé eﬁd of the Yéar. Multiple régfession analyses showed
that for Grade 1 boys and girls{‘the‘perceptual—motof‘tests
expl;ined more of the variance in reading:achievement écoreS:

‘than did the cognitive—intelleqtuai tests. However, for
Grade ; boys and girls the cognitivé-iﬁtellectual tests .
acceunted for more of the variahce in,reading‘achievement
scores than did the perceptual—motpi tests. 'fheée results aQe
.similaf.td those.obéained‘by Satz et al. (1978)'in théir
lbngitudinal research;

Lindgren {(1975) tested children at the end of kindergarten

and at the end Qf'Grade'l; Stepwise discriminant function

) -

?—:
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analysis resulted in a'hié fate of 91% with only 4% false
positives. Letter Naming, Peabody Picture Vocabulary Test
IQ (PPVT; Dunn; 1965), Finger Localization, and the Beery
Test of Visuai Motor Integration (Beery,‘l967)Vwere,;anked
és thé best predictors. SES, a ﬁamily histdry of reading
ﬁroblems, speech difficulties,’'and a Behavior Checklist
s#ore all ranked lower for predictioﬁ of reading abilities[
Again we see tests similar to t‘;hose'used by Saté et al. (1978)
.ranking amon§ the best prédictors of reading disabiiities. |

Searls (1975) revieWed‘various studies that used WISC
scores ‘in diagnosing,reading problems.  He obsérved.that
groups of pdor readers have £endéd tb score lower on the
following ‘WISC subtests: Information, Arithmetic, Digit
Spah? Coding, and sometimes Vocabulary. He hypothesizeﬁﬁ
various feasons why poor readefs would héve-loﬁ scofes on \
,thosé particular subtests. ‘Inf0rhaﬁionvméasure5 memory o%
gehefal infdfmation ggined from:expefience and education.
Poor readers maflmiss out on some of this because they do not
read as much or as well as others; ;In fhe,Arithmetic subjjf

~test the ability to‘attend and ﬁo focus concentfation‘in |

. order to extract the felatidﬁs between numbers is'aséessed.
This ability méy extend, to 1ette;é and_woras-and be deficient
in poor readers. Atten&ion, cdhcentrétion, immediate.auditory“'
mémory, and aﬁditory sequending are all measured inlfhe Digit
'Span sub£e§£§§?These abilifies'havé all been found to be

im?ortant in reading and may be deficient in some disabled

’

4

| : . . :
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readers. Coding involves visual-motor dexterity, the associa-

~

tlon of meaning with a symbol the ablllty to memorize dulckly,
and the ablllty to learn from V1sual stlmul;. Certain aspects
of these skills seem to be involved in the reading process”
and may be poorly developed in disabled readers. The
Vocabulary subtest has been found to be the best 51ngle
N - <_verbal measure of general intelligence on the WISC It
1nvolves learnlng ablllty, word knowledge acqulred from
experlence and educatlon, and reveals the child's quallty of
T - language. It may or may-not be lower in poo; readers.'
Obv10usly, these are generallzatlons based on group. results‘
’«and should not be used for dlagnostlc purposes with 1nd1v1dual d
Lchlldren However, the research reviewed here shows that
v, 'certaln patterns of performance on the WISC may be used foru
.the 1n1t1a1 1dent1flcatlon of . dlsabled readers.
Perry, Guldubaldl, & Kehle (1979) conducted a three-
'year longltudlnal 1nvest1gatlon. ' They compared klndergarten
. ~‘S;§PetenC1es to third grade academlc funCthnlng Using "
. -WISC IQ, the Wlde Range Achlevement Test (WRAT Jastak & . _ ' x-,

Jastak 1965), and anégcademlc ratlng done by the teacher,

L e

they predlcted readlng, spelllng, and arlthmetlc performances

" on the WRAT in Grade 3 The follow1ng correlatlons were

- "pbtalned:‘
Initial Measure”‘ ’ Reading‘ o SEelling . Arithmetic-.;,“
WISC IQ ' 0.37-0.44  10.24-0.41 - 0.48-0.53
WRAT Réading  0.36-0.49 -, - ¢.35-0.49 0.34-0.43 -
WRAT Arjithmetic 0.51-0.52 --0.32~0.48 0.42-0.28

Academic Rating ©0.50-0.51 °  0.36-0.38  0.45-0.48

!

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



18

The WﬁAT'Arithmetic subtest ano.the academic rating were the.
beét bredictors{for reaéing. WRAT Readinb was -the best
predictor for spelling. WISCTIQ‘was the best predictor for
arithmetic; ‘ ‘ L’ . »
W : <

‘Long—Term Followfugfstudfes

Six major long-term follow—up sthdies of,readino
disabled’children have,appeared in the recent neuropsychological

.iiterature. The results andeconolusions of these stﬁdiee
o ;.wili‘be presented here. - | ‘ _

Muehl E‘Forrell ( 973) studied 43 disabled readers inL 
elementary school; throuoh Sunior high eohool to higp‘school
for a total of s-years. None of the §ubjeots ha@ gross _

. sensory or neurologlcal def1c1ts. All subjects wefe,}nitially
- : glven the WISC and all had - Performance IQ0s greater than
) Verbal IQs. EEGs were glven 1n1t1ally and alsc when the
JEtudehts were 1nAh1gh school. 'All SubjeCtS were cla531f1ed
. A ,-7_>aE<ooth timeS’of‘testing adcordlng to their EEG patterns.
| 7 U51ng the Iowa Tests of Educational. Development as criterion
measures, they found the follow1ng. -

l: §oor readers in elementary and‘junlor high school, as

a group, contlnueq to be poor-readers 1n high school:
5 years after the initial diagnosis.of reading
disability. |

2. ‘There was no relatioﬁship betweeh_EEG ciassifrcation
. ) . at diagnosis'and,high'sdhool readrng performanoe.

There was a consistent trend, however, that favored

. S w N )
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the reading performance of the Abnormal/cher EEG
group over .the Abnormal/Positive Spike (14/second and
6/second positive splkes) group and the Normal EEG '

-

groups. Thls was evident on initial and follOw—up
testings. )
37 Both WISC Verbal IQ and Chronological Age at diag-_
| nosis were srgnificantly and independently related
* to high school readlng performance .
Even though results 1nd1cated that. early dlagnOSlS, regard—.:
. less of the amount of remedial 1n§truct10n, was related to
, better reading performance at foiiow—up, only 4% of the
. ‘ group read.ae average or above—average levels.at follow—up;
':Early‘diagnosis was'related to positive consequences fbut 
- the subsequent readlng levels were nowhere near normalA‘
levels. The effect of lnstructlon seemed negllble, ‘in that
no matter how much: remedial lnstructlon the chlldren

~

recerved only those who were dlagnosed early 1mproved their

readlng performance.

‘Trites & Fiedorowicz (1976) acknowledge the ever—

: present problems of deflnltlon;‘prevalence estlmates,
measurement, and treatmeft choice in the st&?y of children
with learning dlsabllltles. Follow-up studles of readlng
dlsabled children generally report one of" two extreme conclu—
'srons: (a) a generally favorable,outcome into adulthood or

{b) a persiStence of the reading problem over time. In a

large number of these studies, however, there is a lack or
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total absence of.quantified measures: of academic achievement

-

on srandardized tests of reading, spelling, and arithmetic.
This lack of quanfificatioﬁ makes it virtually impossible to
determine the cﬁange in academic achievement levels over time.

In an attempt tOZOVercome and avoid some of these -
problems, Trites & Fledorow1cz (1976) studied two groups of
children who had been dlagnosed as hav1ng a primary readlng .
dlsablllty.

The criteria for specific or primary reaaing

disability generally included, in addition to

the lag in'reading; a family hlstory of reading -

disability, no evidence of gross or focal brain
, damage, average intelligence or greater, .and no

. evidence of severe emotional, disturbance. (p. 43)
4;21;7—;;f;;e a definition.similar'to that used by-Roﬁrke
(1978b) in his research One group consisted of 27 boys,

the otﬂer of 10 girls.. A thlrd group of 10 boys who had a
readlng dlsablllty presumed to be secondary to-a neurologlcal
disorder was also studled for comparison purposes. Tﬁe
neurological dlagnoses included cases of prenatal or perinetal
finjury (3), epilepsg (3), heaa'injury with brain contusion
(2), encebhalitis,(l), and cyst (1). .

All subjects were given an_extensive battery of neuro—'
psychological tests on the initial assessment. These
included tbe foiloWing:

1. Wechsler Intelligence Scale for‘Children (WIsC;

Wechsler, 1949
2. Peabody Picturiizocebulary TesF (PPVT; Dunn,I196$)

. g o 3. Boston University Speech-Sound Discrimination ¥

<
«
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Picture Test-
4, Wide Range Achievement Test (WRAT; Jastak & Jastak,
1965) |
5. Halstead—Reitan Battery
6. Wisconsin Motor Steadiness Battery (Klgve, 1963) *
The chil@ren werelretested approximately 2.6 years later to

obtain information on vocabulary and academic achievement

[N

levels.‘

The main differencesdbetween the~groups were as follows.
The children with brain damage were'consistentiy lower on
WISC variables.and_IQ scores than were the children with

» primary reading'disability. 'All groups had a lower Verbal
IQ,than‘Performanee IQ. 'All tended to have problems on the
Digit Span subtest,xﬁhich'measures auditery attentien
span, among other tbiﬁgs. All children had problems in
discriminating. between siﬁilér—soﬁnding words presented

, auditorily on the Boston Test,.moderate'right-left confusionc_
and prgbiems perceiving'numbers:written on their fingertips.‘

'All children had problems on all three achlevement tasks,
d01ng only slightly better on arlthmetlc than on reading’
and'spel;ing.

All three 'groups'iﬁproved in reading, sPeiling; and .
arlthmetlc, but not enough to keep pace with the tlme interval.
For all groﬁps on the three achievement measures, the dlS—
crepancy between their grade blacement and their actual
achievement level increased as they éot oldexr. ?rites‘&
Fiedorowiez (1976) state t@at: | o |
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Thus, although the academic difficulties were
usually recognized in the early grades, the
.subjects were behind their classmates in all
areas and this gap grew larger over time in spite
. of remedial help in all cases. (p.47)
This was true'fo;.both sexes and for both groups of reading
éisabied children.

Trites &'Fiédéroﬁicz (1976) conclude that, because £he
deficit is so stable and pérsisten£ in these groups, the
maturational lag hypothesis cannot adequately explain tHe
existence of the disability well into adulthood. Both*the
specific reading diéability group anyi the neurologicélly
impaired group look similar in outcgie on the achiévementA
tests. However, dué to IQ differences &nd perhapé differences
in reading subskills, these groups must be studied separately.
The authors caution researchers against using high sqhool
completion as a ;riterion for reading proficiency.v Many

' students can complete high school with as iow as fourth‘ 
gfade scores oﬁ the achievement tests.

Yuie & Rufter (19765 discuss,a need to distinguish
bet&een-two‘groups of children. Childrén with "reading
baékwardness" ;ttain_scores on reading accuraQQ_or reading
compreﬁgnsion‘on the Nealé Analysis of Réading_Ability Test
(Néale, 1958) 2 years, 4 months or more below their chrono-
logical age. Children with “specific :eadiﬁg retardatioﬁ"
aftain scorés on reading.accufécy or ;eading comp:ehension

on the Neale Test 2 years, 4 months or more below the level

predicted on the basis of ‘their age and WISC IQ level.

«
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>
Yule & Rutter (1976) studied.five populations of children
who were given tests of nonverbal intelligence and reading
attainment. Of these,: the children who scored two or more
standard deviations below the mean on ﬁhe reading tests were
studied further with audiometric, neurological, and other
measures. Between 3.35% and 6% pf the children were found
_to have specific reading retardation based on a definition of
underachievement as a reading age at léast 2;5 vears Eelbw‘
the le&el predicted for a specific.age and IQ score. This isﬁ
a 'considerably higher propocrtion than the 2.28% expected
on a theoretical basis. Thus, an excess of underachievers
exists at the lower end of thebdistribution oflreadérs.
Differences were found between those children who
exh;bited general reading backwardness and those with specific
reading retardé%?;;. Yule & ﬁutter (1976)lcdnclude>that :
general reading backwardness is associated with‘
overt neurological disorder and with abnormalities
on a wide range of motor, praxic, speech, and other
developmental functions. Specific reading i
retardation, on the other hand, was found to be
associated to a marked degree only with abnormalities -
of speech and lapguage development. (p.34)
Average intelligence was lower'in the.backward readers
{10 = 80) than in the group of retarded readers (IQ = 102.5).
of thé‘backwaféhreaders, 54.4% wereiboys, while:76.6% of .
. ‘ the r;tardea r;éders were boys. Further éqmpariséns-éhoWed
- ﬁhat more of the backwafd readers than the reférded‘readers

suffered from organic neurological disorders, constructional

., apraxias, clumsiness, motor impersistence, and problems. in
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right-left discrimination. In both groups; about 1/3 of
» the children héd parents_or‘siblings who had reading difficul-
ties.and:l/lorhad parents or siblings with §elayed speeéh
acquisiéion. One third of the children in both groups were de-
layed in speecH_and lahguage development.’ fhese rates are
. three times as great as those found in the §eneral populafion
contrecl groué.. | | X
These children were followed over a pericd of 4 to 5 = '
yéars. In spite of their higher intelligence levels, retarded
readers made significantly less progress thaﬁ.the backward'
reéaers did in both reading and spelling. Spelling perfor-
ﬁance was poorer than reading performance in both groups. -
In ;ohtfast,vchildren with specific reading retardation méde
more pfogréss in arithmetic than did the backward readers.

o Both groups still perforhed below the level expected fér their
Shronologic§l age. Yule & Rutter (1956) conclude that
V"educators cannot assume any longer that briéht children with

. reading difficulties will catch up. Good ihtelligence in a
' ~disabled feadef is no talisman against léné-lasting reading
failuré"(p.BS). _
Maxwell (1972) used data from the Isle of Wight studies
and found tﬁat children whe were poor readers at age 7
. made 1ess»efficient use Of their cognitive skills and had
.different cognitive stfﬁcturés on thé Wechsler Pfeschool and
éiimgry Scale of Intelligence (WPPSI) than did good readei‘s R

at the age of 5. ‘
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Follow-up studies into adolescence showed that few ‘of
the retarded readers read a morning newspaper or read books
fof pleasure, and that most expected to leave school as soon
as possible with no furthei training. Theserwere teenagers
of average intelligence who were obviously suffering from a
severe handicaé with far-reaching implications. . )
Panl~8at; and his'co-wofﬁens have been majcr contributors
in the'field of feadlng disabilities. The me;hodological
and conceptual frameworks for their lonqltudinal research
are based on a theory tnat "postulates that reading disabilf
ities reflec£ a lag in the maturation of the brain which
.dlfferentlally delays those skills whlch are in prlmary
ascendancy ‘at different chronologlcal ages“‘(Satz et al.,
1978, p.319). Skills which-develop earlier in childhood will
bbe delayed in younger maturationally immature children.
_Theée include visual—perceptual} visual-motqr, directional-
sPatlal, and cross-modal senspry lntegfative.skills. lang—
vage and formal operations are later or‘slowef developing
skills.and these will be.delayed in qlqer chlldren Qho are
maturationally immature. The theory predicts that youndger

children who exhibit a delay in.the above-mentioned skills

&
will eventually fail in readingm These childrenAwill then’
"catch-up"len the eafly'skills, but will subsequentlwbe
delayed. on the later developing,skills. Satz et al. (1978)
state that "if the language disorder per51sts after maturation
of the central nervous system is completed then a permanent

/
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defect in function may occur" (p.321) .

Satz & Friel (1974) report on the resulté of a two-

year follow-up of their original sample of 497 white male

-kindergarten pupils in a public school system in Florida.

The standardization battefy consisted of the. following

»

variables:

1.

10.
11.

12.

13.

14.

Day of Testing'
Age
1

Handedﬁess

Finger Tapping (Reitan, 1964)"

a) Total- aVeraged sum of preferred and nonpreferred

1
hand performance.

b) Difference-.meah difference betweén the two hands.
Peabody Picture Vocabulary Test - iQ score (Duﬁn,

1959) .
Recﬁgﬂifion-Discrimination Test (éﬁall,’1969)

Embedded Figures (Saté.and associates, Neuropsychology'

Laboratory, University of Florida)

Verbal Flﬁency Test (Spreen & Benton, 1965)

Deveiopmen£él Test of Visual-Motor Integration
(Beery, ¥967) _ .

WISC Similarities Subtest (Wechsler, 1949)
Alphabet Recitation. .

Riéht-Left Discrimination Tes£ -
Finger Loéalizaﬁion Test (Benton, 1956)

. A
Auditory-Discrimination Test (Wepman, 1958)
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. 15;‘ Dichotic Listenihg Test (Satz, 1968)
a) Right Channel Reqall
b) Left Channel Recall
¢} Ear Asymmetry .
d) Total. Recall
16. Auditory-Visual Integration Task (Birch & Belmont,
.1964)
17. Behavioral Checklist (Rétings by the Examiner)
~18. 'Sociaeconomic Status [(Rating byAthe Teacher)”
The criterion measﬁres were based on a reading level. assess-
ment by the téacher at the end of Grade 1. High Risk"
(severe and mild) and LSQ,Riskﬂxgverage and superior)
groups were identified. Disdglminant function analyses on
the 22 predictor varfables and the twé criterion groupé
resulted in an overall hit-rate of 84.4% {High Risk = 78.1%,
Low Risk = 85.5%). ExXtreme groups were classified with
giéater accuracy and most prediction errors occurred in the
two middle groups;

Stepwisé regression analysis produced the following
resﬁlts. Finéer LocalizatiOn, Recognition—Discrimihation,
Day of.Testing,_and Alphabet Recitation cﬁmulatively |
correctly classified 81.6% of the children into their
respective graups. Factor.analysis.fevealed that these four

measures all loaded on one faqtér (a2 general measure of -

- sensory-perceptual-motor-mnemonic ability) . This factor

‘ .

- is thought is be related to those skills that develop early
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~ during the preschool years.  Finger Loéalizétion and
»Recognition—DiéCrimination also showed high predictive
validity in éredicting to kindergarten and.firstvérade
reading achievement levels.

Satz et él. (1978) followea these original subjects

for another year and obtained criterion measures at the e

of Grade 2. The following two criterion variables were/used:
1. <Classroom Reading Level as indicated,by the teacher.
a) Severely disabled (no readiﬁess)
b) Mildly disabled (first reader)
c) Averag;‘(second reader)
d) - Superior (abo&e second reader)
2, Classfoom Réading Levei and a standérdized
Achievement'Test combined.
Predictive accuracy of the tests for Classroom Reading Level
alone was fairly high (Overall hit-rate ='78%) . When the-

'two.criterion measures were combined, the hit-rate dropped to

76%. The extreme groups were again. predicted moré accUrately’

than were the two aVetage groups.

A‘étepwisé procedure ranked the pfedictor variables on
ériterion discriminatiohi Finger L&calizaﬁion, ‘Alphabet
Recitation, and.Récognition—Discrimination were the three
Best predictors. The total hit‘rafe. or‘thése.variables was
78%. 'From,these resu1ts, @t wduld appear that sensori- -
moéor-bercepﬁqal abilities are indeéd va1id predictors of

sﬁbsequent reading achievement.
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This same sample of boye was followed-up six years after
the initial testiug. élassroom Reading Level was againfused.
és the criterion measure. A stepwise discriminant function -
analysis rénked the predictor variables in the following
order: h\\j//’ )

1. Finger LQcalization ‘

2. Peabddy Picture Vocabulary-Test (IQ score)

3. Beery Test of Visual—Motor'inteération

4. Aiphabet Reeitation
An overall hif—rate of 72% was obtained, with the eXtreme 
groups predicfed mere accurately than the two average groups.
An increase in the incidence of severe dases was found (up
.frem 12% ihitially to 20% after Grade 5). On other relaﬁed =
aehievement meaeures, such’as handwriting, Math, WRAT
Reading, WRAT Spelling, and WRAT Arithmetier the severe group
wae found to be significantly laQéing behind the other three
groups |

In a cross—valldatlon of the or1g1nal predlctlve battery,

'Sat23 Friel, & Rudegair (1976) ‘tested a new sample of 181
‘boys in klndergarten and at the end of Grade: 2. Using Class-
room Readlng Level as the criterion measure, they obtained
“an overall hit-rate of 72%. As'in the‘previous studies, the
predictive accuracy Qas gfeatest‘fur the'two ektreme reading
groups. Finger Locallzatlon, the Embedded Flgures Test,
and the WISC Similarities subtest ranked the hlghest in the

‘discriminative ranklng of the tests. The flrst two tests
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still loaded on the general seﬁsorimotor—perceptual factor.
However, the'thi:d test loaded on a verbal-conceptual
. factor. Subtle sample differences may have been }espdnsibié
for these changes. |
Another cross—validatioﬁ study was.performed uéing an
eight-variable abbreviated test battery to predi&t achieve- B
ment at the end of kindergarten and also at the end of Grade.
1. A new sample of kindergarfen'children ﬁas used that
included boys{ girls;blacks, and whites.. The criterion
measure was an overall'achiéveﬁeptvrating‘made by the teachér.

-

The hit-rate was 74% at the end'of kindergarten'and'88% at

o v e

-the end of Grade 1. Predictive rénking of the variables'was
‘as follows: . ' ;

1. Socioeconomic Status

2. Alphabet Recitation

3. Finger-LocalizétiQn

4. Peabody Picture”Vocabuiéfy>Tést*(IQ score)

To aésesslﬁhe péedictiVe~power of language fel;ted
tasks, a series of 5 language tests was admihistered to a
saméle of kindergarten éhildren,‘sting Classroom Reading

Level at the end_ofbgfade 1 as the cfitefion, it was found
that the lénguag? battefy (Verbal Fluency, ITPA Grammatic
-Clésure sﬁbtest, ﬁer;y:Talbot Comprepgnsién‘Of'Grammar Test,
Syntax Test, 'and the Peabody PicturevVocabulary Test)

correctly identified 82% of the children overall. The

abbreviated nonlanguage battery discussed above correctly

N
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1dent1f1ed 88% of the: chlldren, A-combined linear stepwise

dlscrlmlnant analy31s using both batterles revealed that

‘Soc1oeconomlc Status ranked hlghest followed by Alphabet
Rec1tatlon,,and Flnger,Locallzatlon. When the addltlonal‘
language measures were included, there was,no increase in
predictive power. Satz et al., (1978) conclude that
. The results suggest that-cultural;'linguistio[
v . ... conceptual, and perceptual skills all play an
: important role in forecasting later reading
achievement. In terms of predictive power,
" however, the contribution of psycholinguistic
varlables may be secondary to those preconceptual
sensory-motor and perceptual skills which have

been shown to develop- earlier durlng the ages
of five to seven (p.339)-. - e

. - : ' Inc1dence rates were eomputed for the‘original stand-
'ardization population. iThe\ratesrincreased afteriGrade‘l,
plateaued:between Grades 2 and 4, then rose,again dramatically

- at Grade 5. By this time the incidence of severe cases was
approklmately 20%. This ls indeed a sobering'figure. 'Of;
the children. -in the severely dlsabled reading group,. 95%
were Stlll hav1ng problems readlng at the end of Grade 5.

- The progn051s flgures were equally dlstre551ng. Only
. 6.1% of the severe cases 1mproved whlle 17.7% of the mild
cases showed lmprovement from Grades 2 to 5. 30% of the
average readers and 3. 2% of the superior readers became
problem readers. ‘The’ only optlmlstlc prognos1s was for the:
superlor readers.‘ All other. groups showed little or no .,

1mprovement and many actually got worse

Peter & Spreen (1979)° report the results of a follow-
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'up study of 177 learning handlcapped chlldren seen for : @
neuropsychologlcal testlng and educatlonal counselllng between
the ages of 8 and 12. These subjects were followed up 4 to
l2'years 1ater,A Originally, the subjects were dlv1ded.1nt0
three groups on‘the'basis of data from a neurological exam-.
‘inatibn: brain damaged, minimally braln damaged, and learning
handicapped witn‘no neurological slgns;, These subjects were
compared:to 67 normal adolescenté and young.adults with no
history of learning problems or braln damage; The study was
odesigned to "lnvestigateﬁtte emotional and'behavioral'adjust—
Iment durlng late adolescence and young adulthood of ‘a group
of subjects who were 1dent1f1ed as 'learnlng handlcapped"
durlng thelr elementary school years (Peter & Spreen, 1979,
s P 77) These behav1oral and personal adjustment patterns
were. measured by both a parent ratlng scale and a self-
rated objectlvely scored personallty questlonnalre. Degree
o 2l of neurologlcal 1mpa1rment 1ntell1gence level, age-at follow—
| up, and ‘sex of the subjects were all COns1dered in the study.:
| Results 1nd1cated that there was.a 51gn1flcant relation-

~

‘shlp between a previous dlagnOSlS of neurologlcal 1mpa1rment

“

-
and behav1ora1 dev1an€’"ﬁ<€§orted by the'parents) at’ follow—

up. ‘These flndlngs remaine significant‘whenithe'effects of

'sex, age, and 1ntelllgence were taken into accodnt. The-‘

‘behaVLOral abnormalltles reported by the parents were apparent
‘in adolescence and young adulthood and 51gn1f1cantly dlscrlm-

1nated between subjects with a neurologlcal handicap and

. I,
. {1
. . a8
. I

- . K — - . . - o . .
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[

and those without. All o£ the subjects with learning
hapdicaps demonstrated deviant.behaviors and more ‘personal
' malaéjustmeht fhan those subjects in the normal control group.
| Intelligence was also rélgted to the Behaviorai and
adjustment‘oufcome of the sﬁbjects; Those with‘higher levels
of'intelligence showed less overall behavioral paéhdlogy apd
better personal adjusfment than -those with lower intelligende
le&els. ’ ‘ ’

| Another im?ortant factor in the outcome of this study
-'wés.the sex ofvthe subjectq Fgmales showea significantly
more maladaptiye'behaviors and‘éigns of personal maladjustment
than halés, - This result remained significant, regardless of’ 
age; inteliigencé; or degree of neurological handicap.v The
contreol grouﬁ did not exhibit these sex differences. |

Peter & Spreen (l§73) state that "In summary;'thi; study

has,indicatea a gignificant relationéhip between the presence
Qf.;\learning hanaicap in childhood aﬁd later personal
maladjustmént"(p.89). The‘presence of brain pathology was
the most significant prognostic indicator of abﬁérmal‘behavior
in adolescence  (18.8% of the variance éc_:coﬁn-ted for) ; 
followed by ihtelligence level §17;4%)and sex (14.74%).
Peréonal adjustment oﬁtcomes-weré>predicted bes§ by sex ‘ §l
(15:;9% of the total variance), while degree of brain -
pathology and intelligence were not significant predictors.
.The‘presence‘of a leatrning ﬁandicap was a very important /

¥tedié€6},of‘adjustment outcome as well, contributing 22.79%

[}
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. of the total variance.

?

In 1977, Rourke & Orr reported.resglts from a foué—year‘
foliow—up'study of .normal and retarded readers. Their subjects
were 23 normal readers and lé'ietarded.readers" All subjects.

- were male and all were in Grade 1 or Grade 2 in an urban
school system in Ontario, Canada. The grdup was relatively
hbmogeneoué socioeconomically and noné of the children.had
any visual or auditory acuity qeficits or socio-emotional
.problems. They were tested at one—year-intervals for three
years>after the initial assesémentfu

'. Normal readers had é centile score of 50 or above on
the Reading subéést of the.Metropolitén Achievement Test
(MAT), and a score of 60 or'abové on githér the Word Know-
ledge or Word Discximination subtests of the MAT. _Retardeq
, readers had MAT Reaaing subﬁest centile,scoréé of 20 or
below and 35 or below on either the Word Knowledgé or Word = °
- Discrimination‘su@tests; Full Scale IQ values on the |
Wechsler Intélligeﬁce Scale fb; Children (Wecﬁsler; 1949)
wé?e-in thg-same‘ranée for both groups of readers.
h There were no significant diffefénces between the:
R groups initially in age, WISC Performance IQ, Péabddy Picture‘::.
.Vocabhlary Tést IQ,-aﬁd subtests 1, 4, 7, 9, and 13 of the |
“éjpnderlining Test. On all other initial measufgs (MA? Word
_ Knowledge, MAT Wofd Discrimination, MAT Reading, WRAT
Reading, WRAT Spelling, WISC Verbal 10, wisc rd11 Sc'_al-é 10,
and Underlining subtests 2, 3, 5, 6,8, 10, 11, 12, and Total)

-

.
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the Normal Reading‘(NR) group perforﬁed significantly better
than did the Retarded ﬁeadingv(RR) group. On all criterion
measures~(MAT Reading and Word Knowledge, WRAT Reading . '~ .
e and Spelling) the NR group performed better than did the RR
groupr lThe'differences Qere statistically significant.
Stepwise regression analyses Were'performed to determine
the best.predictors_of,performance on the MAT and WRAT
3 : measures adq}nihstéred at the final foilow~up. ~Multiple
| correlation coeffieients for the Combined group ranged from
0.56 to.0.73, with an averaée of 0.67; for'the NR group,
. o * .
>'values ranged from 0.39 to 0.74, with an average of+0.56;
while for the RR group, values ranged from 0.23 to 0.85, with-
an aVerage of 0. 56J The best regression models for tﬁe -
o comblned group and the NR group were qulte srmllar,to each
other. Thé models for the RR group were dlfferent from elther
e rwﬁ~6§"£he other tw0‘groups, Initial MAT and WRAT Reading.
performances predicted criterion heasures for tﬂe NRAgroup,'
"but not for the RR’ group. For rhe RR group, the best pre-

. dictors were the subtests of the Underllnlng Test. This_test
alsd predlcted eventual readlng and spelllng performances N
for the normal group, but, was an even better predlctor for
the group of retarded readers.,

A dlscrlmlnant analy51s was performed, using the preSence
“or absence of a galn in MAT Readlng performance of 20 or

more centlle p01nts as the- cr1terion.~ Underllnlng subtests

'8 and 13 were used, as these were the variables in the best

"
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,

regression model for the criterion measure in the RR éroup.
The results indicated a predictive accuracy of 73.7%.
There were two subtests of the Underlining Test that
appeared most'often in the best regression models. These
: <. ' . .
were subtests 4 and 8, which involve nonverbal target and
distractor items: gestalt figures in subtest 4 and seqguences
, : - ‘ “ia
of geometric forms in subtest 8. The involvement of verbal
mediation in ‘these tasks may be.an important variable, but
its ﬁple is not assessed in these measures.
IRourke‘& Orr (1977} conclude that:
In summary, if confirmed by cross-validation, .the
results of the current investigation would- suggest
that performance on the Underlining Test is.a far
more potent means of identifying retarded readers
who are "at risk" (at ages 7-8) with respect to
eventual reading and spelling achievement- (at ages
. 11-12) than are the meastures of psychometric
‘intelligence, readlng, or spelllng whlch were used.
{p.19) o
g Readers are cautioned regarding tHe'interpretation of the
relatlve predlctlve accuracy of -the measures used due to- {
the restrlcted range of WISC Full Scale. I0 values and initial
,MAT,subtest scores. The restrlcted age range and the small
.number of measures used should also be considered when
drawing inferencee about specific children.’
Only 5 of the 19 children orlglnally classified as
"retarded" readers made substantial galns in readlng achleve—
ment over the four—year perlod. This palnts a falrly dim

;plcture for those students with readlng problems early in

life. Their later performances are predlctable, but the

N . . ) 9

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



outlook seems rather bleak;

: Several genegal eonclusions can be drawn froﬁ the

resulfs of the follow-up studies diecuseed herge. These
- include the foliowing:.

1. Children identified as readiqg disabled early in
their school careers geﬁeréll§ continue fo have
problems in reading, spelling, and other related
racademic areas as they p?ogress_througﬁ school..

They never really seem to "catch up" academically

37

and usually lag behind their age-mates and class-'

mates in 511 achievement areas.
2. Many of these problems continue to;éxist, despite
what seems to be adeqéete remedial instrﬁbtion.
3. Maﬁy feadingldieabled children else experience a

, variety of socio-emotional and behavioral diff-

These often persist into adolescence and young

. _ "adulthood.

4. No general agreement ex1sts as to the best pre-

dlctor(s) of reading ab;llty or dlSablllty. More

sbecific resedrch needs to be conducted,'dealgng
with partlcular age groups and perhaps even
various subgroups of readlng dlsabled chlldren.
Cross-val;datlon studles are also a necessity in

.thls field of_research.

v
-
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Statement of the Problem,:

The purpose of thé present reseérch was to determine’
the relative predictive acéurééy'of the Wecﬂsler Intelligence
Scale for‘Children, the Peabody Picture Vocabulary Test,
the Metfopolitan Achievement Tests, the Wide‘Range Achieve-
ment Teéts, the Rosﬁer Auditory Analysis Test, and the
4Underlihing Test for later reading and spelling levél;. In
addition, fhe present.inVestigation was an attempt to cross-
‘validate the results'féund‘by Rourke & Orr (1977). in tﬁ%ﬁ!_
follow—up study of éhildren with reading disabiiities. The
cross—validation was peffofmed on a new group of male subjects
from the same geographical;area as the first group of
subjects.. A double gross—vaiidafidn procedure was used to
compare the results of the'présent_study and those found

. by Rourke & Orr (1977) with each other.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER II

METHOD

a
.

Subjects
In the present stpdy;f4é gaﬁjects were initially
teéted in 1978.i Forty subjects were tested again in 1981.
There were 26 subjects in-the normal reading (NR).grQup and
14 subjects in the retarded reading (RR) group.' The subjegts'
wére selécted from a popuiation of Grade 2 male students -
atténding 9 schools in én urban school system in Onﬁario,
éanada. The schools were basicallf the same as thoée used in
the Rourke & Orr (1977) study, which were chosen for
geogréphical proximity and relafively homogeneous socioceconomic
status (middle class). At the time of initiél tesﬁing,:the
- subjects wére scréened to ensure that they were free' of any
Vauditory or‘visual aucuity deficits and sdcio—emotiOnal
disturbances. The two g?oups were also matched for age:,
the age range for ﬁhevNR group was 84-104‘months (Mean =
-9;.04 months); for the RR groué,‘the range was 84-99 months
(Meén = 91.36 mqnths). | - »
The subjects were divided'iﬁto two groups based on
" their séores'on the Metropolitan Achievement Tests (MAT) at
initia; testing} Normai readers had a céntiierscore of 50 
or.above on the Reading shbtes£ of ﬁhe MAf and'a centile
scdré of 60 or above on either the Word Knowledge or Word

R A 39
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Analysis subtests of the MAT. ' Subjects in the RR group had.
a centile score of 30 or below dn the Rea&ing subtest of

the MAT and a centile score of 35 or below on either the Word
Knowlédge‘oerord Analysis subtests. The Full %cale I0

range on' the Wechsler Intelligence écale for Children

(Wechsler, 1949} was 85-121 for the NR group and 86-117 for

the RR group.

R - Reading, Spelling, and Psychométric Intelligence Measures

The subjects were originally tested in 1978. The

—_

v
AR

'fo;lowing.méasures were administered to them at that time:
1. Wechsier Inteliigence Scale for Chiidreqﬁ(WISC)‘
2: Wide RangevAchievément Test (WRAT; Jastak & Jastak,
© 1e65)
a) Reading subtest
b) Spelling subteét
©) Arithmetic subtest
3. Metropolitan Achievement Tests (MAT) | (Primary 11,
Form F) | |
q)‘ Word Knowledge sqbéest
b) Word Analysis subtest
¢) 'Reading Comprehension subtest
4, Peabody Picture Vocabulary Teét (PéVT; Dunn; 1965)
5. 'Uhderlining Test  (Doehring, 1968; Rourke & Orr,.1977)
6. Rosner Auditory Anaiysis Testv(Rosner § simon} 1970}

The subjects were retested on the following criterion
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e g

measures three years laterf
1.' Wide Range Aehievement‘Test (WRAT) -

a) Reading subtest |

b) Spelling subtest

-e) A;ifhmeﬁic‘subtest (not used in the énalyses)
2. Metrepolitan Achievement‘Tests (MAT) " (Intermediate

| Battery)
a) ‘Reading éomprehension subtest
b) Word Knowledge subtest

With the exceptlon of the Underlining Test, the measures are

quite well known and will not be elaborated on here.

Under}ining Test (from Rourke & Orr,;l§77)

' The 13 subtests of the Underlining Test, ofiginally
called "Speed of Visual Perception" by Doehring’(lQGS),are_
intended to assess speed and accnracy>of‘visnal‘discrimination

. fer'variouS-kindé of verbal end nonvernal visual stimuli
presented singly and in comblnatlon In éeneral; the Visuel'
stimulus becomes more verbal and more complex w1tg each

" succeeding subtest. ‘The flrst and last subtests involve the
saﬁe'task in order ﬁe permithasseSSment of practice effect.

A short ?réctice item is‘given fof eaeh subtesﬁ. An ekample
\§§>' ‘ '. of the stimulﬁs\to be unde:iined“is pfinted at the top ef
j the pege-in-eachlcase; The scere is the total number of

stimuli‘cofrectly underiined_minus.the total incbrreétly

underlined in a specific time period. The task reqqiiement»
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.is locating and uhderlining a.partieular'etimulus interspersed
‘among similar stimuli: The stimuli change for eaeh subtest, -
but the response is always a simple underlining response‘to
identify the epecific stimulus. Details of_the Underlining

Test can be found in Appendix A.

Procedure
For Study 1 (1n1t1al testing), a number of male students
in each school were given the MAT.‘ Those who met the MAT .
w"selectlon criteria stated prev;ously were giveﬁ.the WiSC;
Normal readers and retatded feeders wefe choseh,ebased éh the
MAT eritetie, WISC Full Scale IQ eriteria,‘apd aée pairings
‘stated pteviedsly; These students were then given tﬁe'WRAﬁ,
'the4PPVT, the Rosner Auditory Analfsis Test; and-tﬁe Under—w
lining Test in a random order by a nuﬁber'of experieneed
psychometrlsts The psychometrists were not informed ef‘the
MAT scores of any of the subjects and each tested approx1—
mately the-seme number of subjects Ln'the'NR and RR groups.

In Study 2 (follow-up testiné),_40 of the br}ginei 42
.subjects were 1oceted’andrgiven_tﬁetReading:Cemprehehsion ahq
_‘Word‘Kﬁowledge subtests Sf‘the‘MAT and,the'Readiné} épelling,

and Arithmetic sutteste of(the‘WRAT.j.Wherever poggible,‘the
‘students were_given.all tests ihdivi?ually'énd:were aesessed
tinvgroups.oﬁly-when time and spaee made this neeesSary;

All follow- -up. testlng was dOne by one experlenced

psychometrlst who had no’ knowledge of the ability or

@

%
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achievement levels of any of the subjects or the group to

which each subject belonged.
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CHAPTER III
. . _ RESULTS
The means and standard deviations for the variables
used in Study .1, as well as the'criterioﬁ measures for Study i
_are,contained in Tebie.l. Values ﬁor both the NR and RR
groups. are includea, An inspection of Table 1 indicates - .
that there\were no significant'differenoes between the
groups in Study 1 in age, WISC Performance IQ, WRAT Arith-
metic centile score, and subteets 1, 2, 3, é, 5, 6, 7, 8, 10;
13, 14, and Total of the Underlining Test. In all other
iﬁstancee, the performance of the NR groupeexceeded that of
* the RR group at statlstlcally 51gn1flcant levels. " Upon
examlnatlon of the varlables used in Study 2 {follow-up
;testlng),(lt is’ apparent that the NR'group performed better...
on all oriterion meesuree thah did'the'RR.group;.again~at
statistically significent:levels. 'Thére-were no significent«
age differences at Tlme % ' .. |
Although the readlng and spelllng performances of the RR
group remalned 1nfer10r to those of the NR group at Time 2,
i _"closer examlnatlon of the individual scores in each group
reveals some 1nterest1ng,observatlons.‘ In,the RR group, 11
.of thevl4“subjects improved their reading performances on

the MAT Reading.éubtest from initial testing‘to'follow—up;

S .;'Of'these 11, 7 improved by 20 or more centile points. 4

-

44

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



<

45

TABLE 1
" Means and Standard Deviations for Age and . oA

Variables in Study 1 and Study 2

Variable NR'GroﬁE .. RR Group t
-Study 1l:. - o R _' '
Age (in months) 91.04 (4.57) 91.36 -(4.68) <1.00 n.s.
MAT Word Know- o o ' :
ledge (centile) -~ 71.04 (8.09) 26.21-(11.49)  14.40 a
: MAT Word Analy- _ ‘ . . :
sis (centile} 67.46 " (8.17) 31.79° (12,78) 10.77 a
MAT Reading = * .y S j e
" (centile) . - 64.62 (8‘{61), 16.07° (10.31) 15.87 a
MAT Total . ‘ L ' , ' : .
. _(cen_tile) . 68.00  (7:73) 20.14 (11.08) 1l6.01 a v
WRAT Readingz C ' CA o .
‘ . (centile) "~ - 86.92 (10.76) 49.93 (19.06) ..7.88 a
s -WRAT Sgelling’_ S C Co e .
- {centile) . 66.88 (18.25)  45.64 (X17.68). ~.3.55 a
~ WRAT Arithme- - R . o ‘
"tic {centile) 59.00 (16.98) 48.43 (20.65)  1.74 n.s.

WISC Verbal IQ .. 106.92 (6.66) ~ 99.14 (8.65)} 3.17 a
WISC Perfor- o o o ' ' :

 mance IQ 111.23. (9.17) '107.79 (10.96) -1.06 n.s.’

| WISC Full T L o L
Scale IQ . © 109.81 (7.56) 103.43° (8.49) '2.44 b L

' PPYT IQ . 113.77 (13.39) © 105.36 (11.36)  2.00 b

Underlining 1 . 13.12 (3.91) 11.86 (2.35) 1.10 n.s.
Undérlining 2 19.08 (4.71)° 19.64 ' (4.62) .<1.00 n.s..
Underlining 3 .  12.62 (2.50) 13.07 (2.95) .<1.00 n.s.
Underlining 4 1 9.00 (3.92)  8.71 (3.79) <1.00 q.s.
_Underlining 5 17.19  (3.46) © 16.21 (4.12) <1.00 n.s.

' Underlining 6  ° 8.15 (1.43)  7.93 (2.43) <1.00 n.s. =
Underlining 7 15.92 (2.80) 15.71 (3.50) <1.00 nis. "
Underlining 8 - 6.46 (1.48) ° 5.79 (2.12) * 1.18 n.s.

.
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-

Pt 1.98, p<.05.

~
-
-
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(cont'd.) - .  'A} 3
A Variable NR Group RR_Group t
~ . Underlining 9 -«  7.50 -(2.32) = .5.71 -(2.02) 2.43 b
Underlining 10 9.23  (2.90)  7.64 (3.23) . 1.59 n.s.
. Underlining 11 =~ .11.73 (3.56) 7.86 (4.11) 3.11 a -
Underlining 12 4.88 . (1.53) 3.93  (1.27) 1.99 b.
‘dnderlining 13 14.19 (2.65) 12 .57 (2.41) - 1.90 n.s.
_Underlining 14 41.08 (9.04) 39.07 (5.61) < 1.00 n.s.
‘ Unaerliningu . . ._}f_ o ;f - :
Total _ ) +149.08 (19.42} - 136.64 {20.63) 1.89 n.s.
Rosner Auditory ., N ) :
Analysis Test 23.65 (7.30) 13.07 (3.50)- 5.10 a
Study 2: . _;' .‘?f
Age (in months) . 131.42 (4.46) 131.86 (4.19) <1.00 n.s.
MAT Word Know- = ‘ ' -
ledge (centile) 69.69 (18.29) 45.14 (18.89) 4.00 a~
MAT Reading S R
{(centile) 68285 (24.40) ‘.41,71‘(26,68)‘; 3.25 a .
MAT Total ; o o R
(centile) 69.96 (21.20)- 43.29.(21.39) ' 3.78 a
WRAT Reading L ' T L
(centile) _ -+ 88.50 (14.54) 50.93 (26.62) 5.80 a
WRAT }Spelling . A T _ . ‘
(ceXtile) 69.52 (16.66)  37.79 (22.25) 4.65 a
WRAT Arithme- L S -
tic (centile) 2 44.31 (15.80) 32.57 (17.034) 2.18 b
. R S
- Note: Standard deviations are in parentheses. .
a. . o .
t 2.4'6, p<.01. %



- ‘ subjects-improVed up to 20 centile points and only 3 actually

got worse. In the NR‘group, 9 of the 26 subjects increased

>

. .their score on the MAT Reading subrest by 20 or more centile
ﬁpgints, 9 subjecﬁs‘showed increases of up to lb.points,
while 8 subjects got worse. ‘WRAT Spelling scores indicate’

o that in the RR group (n = 14), 10 subjects got worse while

- only 4 subjects‘made advances of up to 20 centile points. In,
\\\ the NR group (n = 26); 12 subjects got. WOrse, 2 increased

'$he1r scores by 20 or more centlle p01nts, while 12 subjects

L}

made increases of up -to .20 centile p01nts
L]
In order to determlne ‘the best: predlctors ‘of performance

on the MAT and WRAT crlterlon measures, 1nd1v1dual stepwrse
regression analyses were computed, using ﬁhe‘variables from g
the original Rourke &-Orr-(l977) study. The results of'these
¢ ' analyses are presented 1n Table 2. The best repression models’
contalned in Table 2 are<d1v1ded such that there are 1nd1v1dua1
models for the Comblned»Group {the NR Group plus the RR
_‘ﬂ»':-_,<' Group), the NR (Normal Readers) Group, and the RR (Retarded
| Readers) Group Ther"best regressron model" whlch appears . “if.
for each group contalns only those varlables Wthh when added
Col to each other in a stepw1se fashi;;, constltuted a
| ‘Astatrstlcally srgnlflcant 1ncrement in the amount of variance
\/ acc0unted for in the criterion measure._
fi order. to obtaln the regression equatlons (lncludlng

the beta welghts-and;constant values), the original data from .

the Rourke & Orr (1977) study were reanalyzed, using step”

]
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7

wise regression analyses. The results. of these analyses

~
-

~are presented in Table 3. Again, the "best tegressiqn
models" are presented.
A doubie cross-validation procedure waa.then perfofmed}
'using the regreSsion-equations from both the 1977 and 1981
data. Correlations betweén the actual (observed) and .
ptedicted scoresAfor&each criterion'variable were calculated.

Table 4 contains the"R2 values for each group when the regreSSLOn

equatlons from the 1977 data were used in predicting the

values of the criterion varlables from the 1981.data. Table

S'containe the R2 values fot each group .when the regressicnt

‘equations from the. 1981 data‘were_used }n'predicting the

values of the criterion variables from-the,l9él_data. '

. ‘vAn inspection of Table 2Aihdicates the folioﬁing?}.

1. The R values for the.bestfregresaion modele were ali.
very:robust; 'All of them exceeded 0.70. The"‘R2 values
for the RR group were higher tban those for the NR and

* Combined groups onvaii four criterion measuree::'When )
arranged“in'rank-ordet,’the average rank of the"R2 . a
value;_for,the RR group was 2.5, whiie\:he a&erage rank
for both theﬂNh gréué and the Combined'group was 8.5.
- ~The average R2 value For the Comblned group was .817;
| for the NR group it was .817, whlle for the RR group it
977, ‘ ’

2. ' For the four criterion measures, various variables

appeared in the best regression models for the three

s/

>
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- TABLE 2

Best Regression Models for the Four Criterion Va'riallbles,
Containing the Predictor Variables Significant Beyond the
.10 Level, Regression Equations (including Beta Weights), K
Constant Values, and R2 Values for the NR, RR,
and Combined Groups {1981 data)

x

Group v Regression Equation ' Constant

MAT Word Knowledge:

' Comblned VIQ (.5262) MATWK (.4412) X —
: U3 (.3600) UL (-.2234) : ~126.98 .826

Normal  VIQ (.6957) U3 (.5583) U7 (.5362) L
U8 (-.5009) -US (.4074) UL (-.3403) -106,46 .860

Retarded U5 (-.9950) FSIQ (.9599)
‘ ' U6 (.6933) U8 (-.3562) UTO (.2911) o
Ul (-.2320) U4 (.1214) - -145.54 .995

MAT Readlng :

',cOmblned FSIQ (.6711) MATWA (.3347)
< U3 (.2080) U4 -(.1656)

Normal . FSIQ (.7457) U3 (.4532)
" MATWA (.4069) WRATS (.2605)

P

'~248.15 .851

‘ U4 (.2595) MATR (.2522) ‘ © 0 -417.05 .724..
Retarded WRATS (.6873) PIQ (.6187) .
. ' C MATWK (~.4647) VIQ (.2097) =203.74 .941
WRAT Readlng- : f S RN

Comblned WRATR (.4073) MATWA (.3023)
. , WRATS :(.2970) U3 (.1857) -
N u4d (. 1552) T ' . -38.08 .805

. Normal UTO (.8676) ULl (-.8144)
S U2 (-.4938) U3 -(.3886)
WRATS (.3281) U6 (.3071)°
. Ul2 (-.2940) WRATR (.2494)

2 U8 (-.2212) -12.52  .930
Retarded WRATS (.9088) Ull (.4615) .
- U7 (-.4224) ° UL0 (-.3346) Ul (.2871) :
U4 (-.1350) - U5 (-.0738) 14.08 .994
‘cont"d.',x
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TABLE 2
(cont'd.) '
Grdug S Regression Equation Constant 33'
"WRAT Spelling: _ ‘
»+ ' Combined "WRATS (.6185) UL3 (.4089)
: MATWA (.4028) UTO (-.3991) .
U3 (.2548)° : -28.48 - .785

2

. Normal U13 (=6304) WRATS (.6167)
» U1l (-.4028) ULl (-.3922) .
MATWA (.3782) MATWK (-.2855) -1.35- .752

Retarded WRATS (1.3840) U7 (-.6490),
' VIQ (-.3552) MATR (.3032) . :
Ul2 (-.1668) US5-(-.1189) . . 125.13  .977 .

Ve

Note: . -

MATWK = MAT Word Knowledge. subtest; VIQ = WISC Verbal

- Intelligence Quotient; U = Underlining Test; FSIQ = WISC
Full Scale Intelligence Quotient; UTO = Underlining Test
Total Score; MATWA = MAT Wotrd Analysis subtest; WRATR =
WRAT Reading subtest; WRATS = WRAT Spelling subtest; PIQ =
WISC Performance Intelligence Quotient.

<

e
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Best Regression Models for the Four Criterion Variables

VContaining the Predictor Variables Significant Beyond the -

- 7.10 Level, Regression Equations (including Beta Weights),

. Constant Values, and r? Values for the NR, RR,
and Combined Groups. (1977 data)

Groué_ < . Regression Equations. Constant gi
MAT Word Knowledge:
Combined . MATWD ‘(.6755) PPVT (.3063) - -
- U8 (.1974) ) o - =71.60 .725
f Normal ~ .MATWD.(.5644) PPVT (.4954) . -73.82 .398
Retarded U0 (.8509) U9 (-.6614)
_ . U8 (.5671) U4 (.3176) . :
X : WRATS (.3040) . . , - -18.79 .851
=} A | o ' . ) ‘
.MAT.Reading: ‘ _ ‘ "
Combined MATR (.5447) U5 (.2558) : - ,
, FSIQ (.2453) - U4 (-.1964) - -82.30 .705
Normal,  VIQ (.8670) Ul3 (.7885) -
: U4 (~.7869) FSIQ (-.5001)-— '
‘MATR (.3997) WRATS (-.3941) - -8.37 .703
Retarded U8 (.4714)" UL3 (.3865) - -12.88 .444
WRAT Reading: * -
Combined WRATS (.4193) Ul0 (.2663) . ‘
‘U8 (.2177)  VIQ '(.1986) . - -50,74 .702
Normal WRATR (.8748) MATWK (-.4736) o :
—_— U8 (.2886) : . _ . 25.83 . .739 .
Retarded UL0 (.4725) . 16.64 .223
' FWRAT Spelling: : . : .
Combined WRATR (.7463) o : ~ 11.68 .557
" ' ‘Normal WRATR (.6299) IR - -18.11 .397
' Retarded UL (1.0658) ULl (1.0228)
UTO (-.8973) U4 (-.5220) o
VIQ (.2785) : . -62.44 ° .721
cont'd.
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Note: .. . -

MATWD = MAT Word Discrimination subtest; PPVT = Peabody
Picture'Vocabulary Test; U = Underlining Test; WRATR =
WRAT Reading subtest; WRATS = WRAT Spelling subtest;

VIQ = WISC Verbal Intelligence Quotient; 'PIQ = WISC
Performance Intelligence Quotient: FSIQ = WISC Full Scale
Intelligence Quotient; MATWK = MAT Word Knowledge subtest;
UTO = Underlining Test Total Score.

-
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TABLE 4
'Rg Values for the 1977 Regression Equations

and the 1981 Data

>

Criterion. Variable ' -Group "R”
MAT Reading Combined = 367
' Normal | _ 079 .
- Retarded ' . .081
MAT Word Knowledge ' . Combined ' 450
o Normal o : .210°
Retarded ' » .225.
WRAT Reading " Combined .466
‘ o ‘ Normal o - .297
Retarded . .010
) WRAT Spelling oo Combined 579
' ' Normal . . ' .253
, . Retarded ‘ .186
L
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54

R2 Values for the 1981 Regression Equations

and the 1977

Data "

- Critérion Vafiable

MAT Reading"
MAT Word Knowledge

WRAT Reading

WRAT Spelling

" Group - 53
Combined .546

Normal - .002

Retarded .384 .
Combined .445

Normal .039 -
- Retarded. .043

Combined -549

Normal 001

Retarded. 157

Combined .440

Normal .020
‘Retarded

..003

3

-
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‘"WRAT Spelllng subtest was an 1mportant predlctor for all

55

groupsm However, no general patterns emerged. For

MAT Word Rnowledge, WISC IQ variables (specifically

Verbal and Full Scale IQ) and various subtests of the

Underlining Test wexre the best ptedictors for all

<

three groups. MAT Word Knowledge: (initial testing)
. . %

was also a predictor for the Combined greup. For MAT

odels for the Combined group and the NR
group wefe more similar to each other than to the model
for the RR group. WISC Full Scale IQ, MAT Word -
Analysis, and Underlining subteste'Bvand 4 were important
predietqrs for the Combined end NRMgroups.. The model

for the RR groups contained WISC'Perfotmance and Verbal
I10s, WRAT Spelling, and MAT Word‘Knowledge, but no
subtests of the ﬁnderlihing Test. For WRAT Reading,

all three models contained the WRAT Spelling subtest

and some subtests of the Underlining TeSt. Various

'51m11ar1t1es ex1sted between the groups, but no- general

‘conclu31ons could be drawn. For WRAT,Spelllng; the 1n1tial

"3 groups.- Various other varlables, 1nclud1ng those

from the Underlining Test also appeared in the regteesién

equations  for each group, but no specific similarities

Were obvious between the groups..

‘It is 1nterest1ng to note that subtest 3 of the Under-

llnlng Test . appeared in the regress1on equatlons of the

Comblned group-for“all 4 of thE'criterion measures. It

!
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also appeared in the regressionveguatione of the
No;mal group for all criterion measures except WRAT
Spelling. PFor the Retarded group, subtest 5 of the
Underllnlng Test appeared in the regression equatlons
for all criterion measures, w1th the exceptlon of MAT
Reading. \
4. . .The WRATVSpel;ing subtest also agpeared;iﬁ 8 of the 9
| regression equatione'EOr the c:iterioh measures of MAT'
Beading,:WRAT Reading, and'WRAT‘SpellingS The one
: exoeption was MAT Reading- Combined group. The WRAT
| Spelling subtest did not appear in any of the regression
equations for MAT Word Kﬁowiedge. | 3

. 5. VariOus subtests of the‘Underlining Test appeared in the
. ;egression equetions of the NR group for all four
criterion;measures. Fof the_RR group,-Underlining
subtests appeared'in‘the regreseion equatiohs for all

R ., criterioh:measures,Zekcept MAT Reading. f;"

6. WISC IQ. measures &e;g‘lncluded as predlctors for both
the NR and RR groups for MAT Word Knowledge and MAT
AReadlng. They were not included for elther.gro;p.for
WRAT Reading, and eppeared only for the RR group for
WRAT_Spelling. The PPVf IQ did not appear—in dhy

. " : . regreéeion equations for any of the criterion measures.

| 7. MAT and WRAT heasufes were not good bredictors of

eventual MAT Word Knowledge performance Both MAT

Readlng and WRAT Spelllng 1evels were predlcted by ‘MAT
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‘and WRAT variables. Only WRAT variables predicted
eventual WRAT Reading perfermanCe;A This washtrue for
o both the. NR- and RR'groupsn
A comparison of.fablesAZ and 3 indicates that there were
few,'if any, similarities between the two,sefs ef regression

equations (1977 and 1981). for any of the four criterion

‘variables. Tndividual , as well as’average‘R2 values for

the three groups were significantly higher for the 1981

data than for the 1977 data; There were also differences

in the ranklngs of the R2 values between the 1977 and 1981

data.

An inspection of Table 4;'which chtains the RZ‘Values
obtained when the 1977 regression-equatiens were used to -
predlct 1981 crlterlon values, reveals very low R2 values

for both the NR and RR groups on all four crlterlon measures{

-The R2 values for the Combined group were sllghtly hlgher,

but only the WRAT Spelllng value was over 0 50 (whlch

' mdlcates 50% of the variance accounted for).

’ Table 5,'whlch'conta1ns_the R?.values obtained vhenuthe

1981 regression equations were used to predicE 1977 criterion

' values, reveals very low R2 values for both the NR and'RR

groups on all four crlterlon measures, with only one
exception. That was‘for the RR-group on MAT Reading. The‘
Combihed'éroup producedpélightly'higﬁer R?‘vaiues, but'onlv
fhe MAT Reediug and WRAT.Réading values were above 0.50

(which again indicates So%vof‘the variance accounted for).
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CHAPTER IV
DISCUSSION
No general patfefns among the predictor variables

emerged in thexﬁreséht study. _Different combinations of
va}iables‘were included in the regressioﬁ equations for the
three érpups oﬁ the four criterion measures. Therefore,-ho;
spécific cohclﬁsions can be drawn regarding. the most important.
6r signifiéant predicfors of reading disability in the present
study; The double cross-validation brodedure.revealed that
fhe regression equations from_neither the 1977 nor the f981'
data could be used to make predictions to the other sample
'bf subjects. ' This is not a particplarly'stértling‘outco&é
due in part to‘the fact thatlthe';resent study is noﬁya \

strict cross-validation of the‘original Rourké & Orr (1977)

study. Very‘?ate in thé presené investigatién it was dis-

céveréd that.iarge,discrepanciés ékisted between_thé two

'stuaies‘with respect to the'édministration ana‘scoring of'
. the Undérlining Tést. AppendixlB contains a comparisoh of

.the.heans ghd standard déviétions of -the Underlining‘sub—

tééts for the 1977 and 1981 (Nprmal Readers- only), along

with the norms for #he Undériiniﬁg Test (Rourke &'Gatés,

1980).-‘Cioser ihspection~of these figuresﬁreveais that only
,ﬁfsﬁbtests 4, 5, 7, 8, and 9 have comparabie means and‘ |

standard déviations across the three sets of values presented.

o

58
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On all other subtests, the 1937 means and standard deviations
are‘substantialiy higher.than either the l98i br the norm;.
ative values. ‘On the other.hand thejl981-means and

- S standard devxatlons are very s1m11ar to the normatlve data.

It is reasonable . to assume, therefore, th&t the changes

made in the admlnlstratlon and scoring of the Underlining

Test between 1977 and 1981 produced the dlscrepanc1es

observed here. Corrections would have to be made in. the.

1977 data to eguate the results from the Underllnlng Test

and make the two studies more compatlble.» .

Seﬁeral other explanations for_these results can be.
suggested. First{ the sizes ofjboth samples were relative}y'
small (n = 42 in 1977; n = 40 in l981).>wThe size'of:the
subgroups in each sample:‘was; therefozs, even smaller (NR'e
23, RR =719 in 1977; NR = 26, RR = 14 in 1981) Coheh &

Y .” Cohen (1975) recommend at least 40 observatlons (subjects)
per 1ndépendent variable used. 'Horton (1978) agrees~w1th:
ithe usual __recommendatlon of 10° subjects per 1ndependent ,.
varlable used in a study. -In the present study,'there were ¢
:25 jrde endent varlables, which would nece551tate the use of
at least 250 subjects. Obvrously, these are ldeallstlc

flgures. ‘However, small sample sizes often produce unrellable

multlple regre551on coeff1c1ents, and may lead to; problems

in repllcatlon.

Another methodoclogical issue concerns the lntercorrela—
. 1S
tions among the predletor_varlables in both studles Multl— T

li -
. R a .

S : : ' . S
¥ o
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collinearity often produces unstable} fluctuating, and.a
unreliablevﬁultiple‘correlatlon cqefticients kNie,»Hull,
Jenkins, Steinbrenner{ &Aﬁent,fl975);..ﬁumerous intercorrela_
'tions existed.among the variables. in thisﬂstudy'(see Appendix
;t) ' Future studles should cons1der one of two suggested
solutlons to the problem of multlcolllnearlty. These are.

v ‘the following:
1. Create a new variable'which is a composite of the set

 of" hlghly 1ntercorrelated varlables and use this ‘ Lo
# " =
& .
Varlable in the regre551on equatlon (1e. one :
*e o : S &
comp051te MAT varlable) ' ‘

.. 2 Use only one of the Variableswin.the highly
) ‘correlated set to represent the underlylng dlmen51on
(1e MAT Readlng subtest only)
o ’ The thlrd 1ssue concerns the actual characterlstlcs
and ablllty levels of the subjects in the two. samples. Post- =
ohoc t- tests revealed that, for the Normal Readers,‘on 1nitial,
testlng, the subjects in the 1977 study scored 51gn1flcantly A
: ‘hJ.gher (p<.05) 5% subtests 1, 2, 3, 5 6,. 8, 9, 0, 112, e
-137 and Total of the Underllnlng Test, MAT Word Dlscrlmlnatgon/
analy31s, and WRAT Spellrng subtest‘than dld SubjeCtS‘ln the"
;1981 study. The differences in performance on the Uhderlining Test
T -hhave been dlscussed preglously, but these dlfferences could:

“be a factor related to the hlghly dlSSlmllar regre551on

equatlons produced in each sample.‘

. In the group of Retarye R'aders, ‘the subjects in the
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1977.study scored signlticantly higher Lpé:.OS) than did
the subjects in the 1’98]: study on subtests 1, 6, 13, and
Total of the UnderliningiTest on initial testing. However,
the 1981 subjects scored srgnlflcantly hlgher {p<: 05) on
‘MAT Word Knowledge, MAT Readlng, WRAT Readlng, WRAT Spelllng,
- . a@gfwhAT Arlthmetlc than dld ihe 1877 subjects on lnltlal
. | . testing, The 1981 subjects showed 51gn1flcantly higher
'(pg:.OS) per}ormances at follow-up on MAT Word Knowledge
'and MAT Readlng than dld the 1977 subjeets. These-drfferences
'in'performance could also befrelated to the differences
observed in- the regre551on equatlons between the two. samples.
R Upon comparlson of the t- test results for the‘l977
and 1981 data, obv1ous dlfferences in the UnderIlnlng sdb—‘
tests appear once agaln. In 1977, the-ﬁorma1~Readers scored
'SLgnlflcantly hlgher than the.Retarded.Readers'on 9 subtests
of the Underllnlng Test (subtests 2, 3k "~6,>8,_10,'1l; 12,
and Total). However,'ln 1981, on only 3 subtests (9, 11, .
and 12) were there 51gn1f1cant dlfferences between. the Normal
P

and Retarded Readers. Agaln, this factor may be related to

s

o L .
L. T the lack of &imilarity between the regress;on.equatrons

\
Lo

‘for_eaeh study. e

"An lnteresting'comparison qan‘also_be‘made'betWeen the

'two samples: of retarded-readers'regarding increments .in
S performance over tlme. In thell977 Study, only 5.of 19
subjects 1n the RR. group 1mproved thelr performance on the

 MAT Readlng.subtest by 20 or more centlle p01nts, In the -

- .
: . — . .
Lo . ] - - .-
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'1981 stgdy; hdwever, 7 of the 14 retarded readers made advances
Qf‘20 or more centile peints ahd 4 more subjects made_
advances of up to_20 centile éeints._ It'rsrinteresting to
. ‘ .note that‘at,least-li of the 14 retarded readers in the 1981
‘ stﬁdy\had some type'qf-temedial help over the three-year
iollow—ﬁp period; These data were net ayailable for.the

1977 study. The'introduction ofrremeﬁial-instruction"in the,

1981 stuay was a factor that could not be controiled for. 1Its
positive effects couidebe noted in the higher achievement_'-
levels for the retarded_readers_in the 1981 sample for all
_‘measures at follow—uﬁ- ‘ ' Mt
A factor closely related to_reﬁediation‘is the'general
attitude to@ardsylearning disabled children exhibited in,
schools,-clinics, and the cgmmunity as a whdie.'tPublic
awareneSS'and interest has.certainly_increased in this area
“OVer‘theepast few years. Changes have occurred more rapidly
-‘C’ .‘;"in recent years, and these differences ﬁay have been reflected
‘ - in the tWO stﬁdies discussed here. :The subjects'in the ‘
Rourke & Orr (1977) study were flrst assessed in 1973
i whereas the subjects in’ the present study were seen. lnltlally
L in 1978 Many changes in attltudes toward learnlng dis-
"A . abllltles, remedlatlon,‘and changes in the remedlal technlques
| themselves have occurred durlng the time perlod,between 1973.
-and l978. The 1earhihg disabled children in"the present

study may have had more and/or better opportunltles for

‘1mprovement in their achlevement levels than dld those
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children in theaoriginal Rourke & Orxr (1977) study
Despite the limitations dlscussed above, several
important conclusions can be drawn from the present study.
It is appareng';hat, as a group, the retarded readers did
not make significant orogress on the three achievement
measuresd(reading,'spelling,'and arithmetic)r When‘
considered individnaily, some of themfimproved,.sone remained
at tné’same level ‘and some got worse. - This is to be
'expected, oonsiderlng the usual regre551on toward the |
_nean“ phenomenon. All were reading and spelling well'belowa
; the level of the normal group at follow¥np, and were.also
,lperformlng below the level expected for: their grade and
_chronologlcal age Spelllng performances were consistently
at 'a lower level than reading performances.
As a group, the normail readers made more orogress:than
did the-retarded readers,on‘all‘measures'of achievement.
- : Individually, however, it is distressing.to”note'that the
"~:j' same ‘state of affamrs attalns for normal readers as for
j__retarded readers. Some of them improved, “some remalned»at
the same levei, and some-actually got worse over the three-
"year follow-up perlod Again,‘the'phenomenon of "regression‘
toward the mean" cannot be 1gnored but these facts are
indeed dlstre551ng_and may be cause for concern. If this
islaMconsistent and reiiabie trend; thefe exists a need to~d
develop a system of‘identification’for these normal readers

. who actually regress over a period of time.

.
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Comparlsons w1th the Rourke & Orr (1977) study indi-
cate that the ‘initial’ degree of impairment in readlng and

spelling performances may be an 1mportant factor in predlct—

ing future outcomes in readlng dlsabled chlldreh. The
subjects in the 19§7 study performed at much lower l@l

initially on the ‘achievement measures than did the subjects

s

in'the 1981 sample. This Qas true for both the norhal and
retarded readers, but was partlcularly ev1dent in the group
-of retarded readers. These dlfferences were also ev1dent
upoh follow-up testing. These two samples may not be at

.all comparable in terms of 1eve1 of performance on: academrc

.

measures. Again, we have more evidence associated with the

-problems of a less—thanJEtrict'cross—validation study.
0 The 1nf1uence of remedlatlon cannot be’ 1gnored It
is dlfflcult to make conclusive statements in this regard

‘due to the lack of information on possible remediation of
the originaldsample. However;' baSed on historical reviews
of remedial procedures and the more recent lntroductlon of

' these methods 1nto the classroom, it is quite reasonable

to assume that the subjects in the 1977 sample»did notdreceiVe

as eXtensive-remediaL'instruction as the'subjects iﬁ the

present study. The p0551ble p051t1ve consequences of.

: remedlatlon need to be researched in much greater depth.

Future studles with, learnlng dlsabled chlldren in

.

"general and readlng disabled chlldren in partlcular w111

llkely.be of much greater;use andvpractlcal value if a

'
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. majoxr factor is taken into consideration. This'is the

problem of tte heterogepeity of the'sample Care was

taken, iﬁ the present study, to ensure that all chlldren.

hmet the strlct selectLOn crlterla outllned by Rourke (1978a}),
v ‘ as well as those crlterla assoc1ateddw1th thls particular’
research.. Even so, it is obvicus from_recent‘research.
(Fisk & Rourke,-1979; Eésk Z'Rourke, 1983; Petrauskas'&
Rourke}'1979; ’Rourke, 1983; <Rourke & Strang, 19837
Strang & Rourke, in press) that specific subtypes of
learninc disabled children éxist and do perform d;fférently
in terms of neuropsychologicailtest patterﬁs ' Future'studies
should - con51der not only ‘the level of performance, but also
the patterns of performance exhlblted by these children. ’
Children with a specific subtype of learning or_reading |
.disability>may.also benefit divferentially froﬁ remedial
instruction. Future studies will‘have‘to deal.with‘these
svariousfsubtypes ininidually if the,resglts are to ‘be at
all meanﬁhgful; TorgehSep &,DiCe‘(1980)'stress.the‘need
for‘stﬁdies‘that use "clearlyédefined, and relgtiyely’
homoéeﬁeoﬁs,’supgroops of 1earnin§ disabled chiidren".(p.

535). Researchers would be wise to heed this. timely advice.

< " . . . ’. L]

L
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, - APPENDIX A

UNDERLINING TEST (ROURKE & ORR, 1977)

s

Underlining 1 (Single Number)

The subject is required to underline the number 4 each
. ‘ . . . i‘
.time it appears on a printed page containing a random

sequence.of 360 single numbers. The time limit is 30 seconds.

Vv

Underlihing 2 (Single Geometric Form) L ) » . . </\4
w The subject is required to underline a Greek cross with -

a pencil each time it appears in random sequence aﬁong a

series.of 235 geometric forms, including squares, stars,

circles, triangles; eto. The forms are about 1/4 inches in

height. The time limit is 30 seconds.

. o o v
. Underlining 3(Single Nonsense Letter)

A 51ngle nonsense letter is 1nterspersed among 10
structurally 51m11ar nonsense letters in a random ‘sequence off

126 letters. ‘The t%me limit is 60 seconds.

Underlining 4 (Gestalt Figure)

The figure to be identified.ls a diamond ABout 11/2
inches io height containing a Squere‘which in turn contains
a diamond. This figure is interspersed among similar -
flgures in a random sequence of 168 flgures. The time

limit is 60 seconds.- ‘ :
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Underlining 5 (Single Letter)

The letter "s" is interspersed among 360 randomized

“letters. The time limit is 30 seconds.

Underlining 6 (Siggle Létter in éyllable Context)
. ‘162 four—letter‘noégéﬁse syllables are presented, 47
///’ of which contain the-letigr "e"; The subject is‘reqﬁired ﬁp
"underiine each syilable containing "e". The time limit is

45 seconds.

Underlining 7 (TWo Letters)

«

t» ' S The letters "b" and "m" are interspersed among 360

randomized letters. The time limit is 45 seconds.

Underlining 8 (Sequence of Geometric Forms)

qur geometric forms (triangle, Greek cross, circle),
crescent) are presented in various orders for a total of 65
"syllables". The subject is required to underline only the

groups with the order triangle, cross, crescent, and circle.-

The time limit is 60 seconds.

Uhdérlining 9 (Four-letter Nonsense Syllable; Unpronounceable)

The subject is required to underline a fou;-lettef
nonsense syllable. (£sbm) interspersed»aﬁong 146 fdur—lettbr
syllables. All.syllables are made up of consonants, wh;gh

renders them unpronounceable. The time limit is 60 seconds.

;
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Underlining 10 (Four-Letter Nonsense Syllable, Proncunceable}
- This task is the same asHin‘the'previoué subteét except
that it involQes the idehtificatidn of a pronounceable
noﬁsense sylléblé (narp) instead of an unprénounceable
nonsense syllabie. This syllable is interspersed'ambng
other nonsense syllables made uﬁ of the ietters‘n, a, r, p.

The time limit is 60 seconds.

Underlining 11 (Four-Letter Word)

The word "spot" is interspersed among 162.four-letter_
@ syllables made up of the letters s, p, o, t. The time limit

N -
is 60 seconds..

Underlining 12 (Unspaced Four-Letter Word)

The word "spot" is. interspersed among the letters s, p;
‘o, t in'various-oraers, with no syllabic spacing.. The time

"limit is 60 seconds.

Underlining 13 (Singl\\\\\\\\

e Ndmber)

This task is exactly the same as that in the first
subtest, except that the number to be underlined is 5 insteéd'

-of 4. The time limit is 30 seconds.
| | -

Underlining l4 (Boxes) ¢
~ ' This subtest measures the speed of underlining; The
subject is'réquired to underline as maﬁy rectangular boxes

as he can in 30 seconds.
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. APPENDIX B ‘
'MEANS AND STANDARD DEVIATIONS FOR
' 1977 AND 1981 NORMAL READERS AND NORMATIVE DATA
FOR THE UNDERLINING TEST V
o
- Under- 1977 ' 1981 : Noxms
lining — —
Subtest Mean  S.D. - Mean -8.D. Mean S.D.
1 28.04 _(6.73) 13.12 (3.91) 12.93  (3.09)
2 32.137 (6.96) 19.08 (4.71) 20.14 (4.73)
3 '19.60 (3.95)  ©12.62 (2.50) . 13.74 (3.43)
4 $8.09  (6.31) 9.00 (3.92)°  9.12 - (3.84)
5 25.00 (5.93) 17.19, (3.46) 20.21 (6.39)
6 17.74 (4.59) 8.15 (1.43) ., 8.58  (2.26)
7 17.22  (4.70) 15.92 (2.80) - 17.16 (4.88)
8 9.78 (3.84) . 6.46 (1.48) 7.04 (1.75)
9 . 9.35 (3.66) 7.50 (2.32)  8.12 (2.66)
10 - 16.83 (5.37) ©9.23  (2.90) 9.77 (4.29).
11 17.83 (4.81) 11.73 (3.56)°  10.23  (4.08)
12 9.26 (2.32) 4.88 (1.53) ©5.21 {1.70)
13 25.22 (6.63)  14.19 (2.65)  14.28 (3.44)
14 © - not.given ©41.08  (9.04) 39.58 {8.22)
Total  236.09 (43.91)  149.08 (19.42) . 156.53 (32.69)
Note: Norms fcire for ageg_‘?—S. .
: ~>
;-,3" ‘
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APPENDIX C
INTERCORRELATIONSl(ABOVE THE 0.70 LEVEL AMONG THE

PREDICTOR VARIABLES (1981 DATA)

Variables >
MAT Word Analysis/ 817
MAT Word Knowledge -
MAT Word Analysis/ o ‘ /\ 82;.'
MAT Reading - . ' ' ‘ ‘
MAT Word Knowledge/ , 906
MAT Reading . : ' <z '
- WRAT. Reading/ o 757
MAT Word Analysis '
WRAT Reading/ éos
MAT Word Knowledge ‘
WRAT Reading/ 762
" MAT Reading )
WRAT Reading/ _ . o . 204
WRAT Spelling v ' PRI .
WISC Full Scale IQ/ C - 843
WISC Verbal IQ : :
WISC Full Scale IQ/ 859
WISC Performance IQ - S R 3 P
WISC Verbal IQ/ 721

.
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