University of Windsor

Scholarship at UWindsor

Electronic Theses and Dissertations Theses, Dissertations, and Major Papers

1981

A COMPARISON OF MENTALLY RETARDED CHILDREN TO
NORMAL CHILDREN AND OF DISABLED READERS TO NORMAL
READERS: AN EVALUATION OF A SIMILAR SEQUENCE
HYPOTHESIS AND A DEFICIT HYPOTHESIS.

LOIS ANN. DOBSON
University of Windsor

Follow this and additional works at: https://scholar.uwindsor.ca/etd

Recommended Citation

DOBSON, LOIS ANN., "A COMPARISON OF MENTALLY RETARDED CHILDREN TO NORMAL CHILDREN
AND OF DISABLED READERS TO NORMAL READERS: AN EVALUATION OF A SIMILAR SEQUENCE
HYPOTHESIS AND A DEFICIT HYPOTHESIS." (1981). Electronic Theses and Dissertations. 555.
https://scholar.uwindsor.ca/etd/555

This online database contains the full-text of PhD dissertations and Masters’ theses of University of Windsor
students from 1954 forward. These documents are made available for personal study and research purposes only,
in accordance with the Canadian Copyright Act and the Creative Commons license—CC BY-NC-ND (Attribution,
Non-Commercial, No Derivative Works). Under this license, works must always be attributed to the copyright holder
(original author), cannot be used for any commercial purposes, and may not be altered. Any other use would
require the permission of the copyright holder. Students may inquire about withdrawing their dissertation and/or
thesis from this database. For additional inquiries, please contact the repository administrator via email
(scholarship@uwindsor.ca) or by telephone at 519-253-3000ext. 3208.


https://scholar.uwindsor.ca/
https://scholar.uwindsor.ca/etd
https://scholar.uwindsor.ca/theses-dissertations-major-papers
https://scholar.uwindsor.ca/etd?utm_source=scholar.uwindsor.ca%2Fetd%2F555&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.uwindsor.ca/etd/555?utm_source=scholar.uwindsor.ca%2Fetd%2F555&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarship@uwindsor.ca




l * National Library of Canada
Collections Development Branch

Canadian Theses on

. Microfiche Service sur microfiche

P NOTICE

The guality of this microfiche 1s heavily dependent
upon the guality of the oniginal thesis submitted for
microfilming Every effort has been made to ensure
the highest quality of reproduction possible

If pages are missing, contact the unmiversity which
granted the degree

Some pages may have indistinct print especially
if the original pages were typed with a poor typewriter
ribbon or if the university sent us a poor photacopy.

Previously copyrighted materials {journal articles,
published tests, etc ) are not filmed

Reproduction 1n full or in part of this film 1s gov-
erned by the Canadian Copyright Act, R.SC 1970,
¢ C-30. Please read the authorizatuen forms which
accompany this thesis

-

THIS DISSERTATION
HAS BEEN MICROFILMED
EXACTLY AS RECEIVED

-
K

O1ttawa, Canada
K1A ON4

Bibliotheque nationale du-Canada
Direction du developpement des collections

Serwvice des théses canadiennes

"AVIS

La quaihte de cette mucrofiche depend grandement de
ta qualité de la thése soumise au microfilmage Nous
avons tout fait pour assurer une qualité supérieure
de reproduction

Sl mangue des pages, veuillez communiquer
avec I'universite qui a conféré le grade
*

La qualité d'impression de certaines pages peut
laisser a désirer, surtout s les pages originales ont éte
dactylographiées a l'aide d’un ruban use ou s 'univer-
s1té nous a falt parvenir une photocogie* de mauvaise
qualité

Les documents qui font deja I'objet d'un droit
d'auteur (articles de revue, examens publies, etc ) ne
sont pas microfilmés

La reproduction, méme partielle, de ¢ce microfilm
est soumise a la Lol canadienne sur le droit d‘auteur,

SRC 1970, ¢. C-30. Veuillez prendre connaissance des °

formules d‘autorisation qui accompagnent cette thdse

LA THESE A ETE
MICROFILMEE TELLE QUE
NOUS L'AVONS REGUE

NL 339 (Rev 8/80]

Bt s




*
1

A G}E’AR,ISON CF MENTALLY RETARDED CHILDREN TO NORMAL -
" CHILDREN AND OF DISARIFD READERS TO NORMAL READERS: AN EVALUATION

OF A SIMILAR SDQUFNCE HYPOTHESIS AND A DEFICIT HYPOTHESIS

by

Lois Ann Dobson
M.A., University of Windsor, 1977

" A Dissertation
Sumtted to the Faculty of Graduate Studies through the
Department of Psychology in Partial Fulfillment
of the Requurements for the Degree of
Doctor of Philosophy at the
University of Windsor

Windsor, Ontario, Canada

1o81,



hY

@ Lois Ann Dobson 1981

763021

i



\(

ARSTRACT - '

This study was designed to evaluate a sumilar sequence and a deficit
hypothesis by comparing mentally retarded children to normal c;h}icfren,
and disabled readers to normal readers. A total of 167 rr;ale cblld‘ren
were compared on 1€ dependent measures. Thirty-three normal children
(age 7-R) were campared to 23 young mentally retarded children (mean age N
= 10.7}, ard 15 o0l@ mentall'y retarded children (mean age = 12.5),
Twenty-four normal readers (age 7-8) were compared to four groups ;f
disabled readers (ages °-10, 10-11, 11-12, and 12-13, each group, n = 24).

Tre normal and mentally retarcdec children were equated on mental
age using the Wechsler Intelligence scales (méan menta}l age = 8.4},

The normal and disabled readers were equated on reading level (Grade Two)
using the Wide Range Achievement Test.

Fach subject was tested on three categories of depé‘ndent measures:
Motor tactile-perceptual, Non-verhal cognitive and Verbal cognitave.
Mulglvanate analyses of varlance were camputed for the normal
children versus the mentally retarded children for, each of the three ‘
categories. Pair-wise mean camarisons were then computed using
Scheff&'s F test. Also, multivariate analyses of variance were computed
in the camparisor of the normal readers with the disabled readers, .
"followed by a Neuman-Keuls procedure for palr—-w_lse COMpPariscns.

In the comparison of the normal chaldren to the men%lly retarded

children, the mean performances of the two groups were, for the most part,

-~
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non-significant, thus adding surport to the similar sequence bhyrothes:is.
The results of the camparison betweer tbe normal and dasailed readers
indacated a performance prattern for the disabled readers that was similar
o tﬁe chronoogical "ace-approrriate norms on Motor, Non-verbal cognitive
tests, and the followina Verbal tests, the WISC vocabulary subtest

and the Peabody Picture Vocabulary subtest. There were no mean

rerformance ¢ifferences between the normal readers ard disahled reacders

LY
-

on Tactile Finger Recognition and those verkal tests recquirina auditory
processirg skills, 1i.e., Auditory Closure, Speech Sounds Perception and
Vertal Fluency tests. On the Sentence Memory test, the only performance

differences were retween the nine-year old and® twelve-year ald disabled

. readers. The overall performarce of the disahled readers was then

contrasted to that of the mentally retarded childrer on the same
dependent measures. The variahle performance of the disabled readgrs,
in contrast télthe consistently even performarce of the mantally
retarded children, was interpreted as inoonsistent with the similar
sequeﬁée hypothesis and more in accord with a deficit or difference

hypothesas.

1v
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- ’ CHAPTER I
INTRODUCTION

Dur g tt;e‘ past decade th:z area of developmental disabilities
(more particularly learning disabilities and mental retardation), has
been the focus of. considerable theoretical specuiatlon. The
theoretical models have predictably taken two rather divergent 3
paths.. The first }s a model. that. views developmental /dlss__ablllty n
1:11e context of 'neuropsychological deficits, 1&;., the structure
of the brain is dlffe.renti_. The second attempts to explain develop-
mental disability waithin the context of normal pop'ulation
variation. .

Interestingly, both models have served a heuristic purpose for
research in the areas of learning disabll/lsi;zs and mental retardation.
A unidlie opportonity ex1sts to canpare da.rec*)ly lea.rnipq disabled
(more specifially, reading disabled) and mentally retarded children

< 3
with “normlal children because of the availability of an extensive |

resparch population. Thus, the present study was designed to

. campare. these two populations in the context of hoth deficit and

similar sequence (1.e., developmental lag) models. The follwing
section describes the basic defimtions and assumptions underlying
these models. ‘

Similar Sequence Hypothesis. One essential feature of -this

[

4
hypothesis.is that all development may be explained within the contéxt

] ]
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v of normal population variation. Also inherent in this hypothesis

1s the notion that tognitive develé‘pnent proceeds along an invariant

path regardless of “the population under considefatmn, 1.e,, development

proceeds through the same sequence of cogmitive siages. Thus,

individuals acdopting this model will tend to view both learning
disabled and mentally retarded children as developing along the same
invariant contimum as do normal children (Fletcher & Satz, 1980b);
Zigler, 1969), >

In the area of mental retardation, theorists postulate that
the difference between the course of cognitive develomment 1in
familially retarded and normal children is entirely quantltatlvé.
Thus, the retardate differs fram the normal child only in rate of
development and the cognitive stage or level attained at maturity. At
a.nye stage of development, the retardate would be assumed to be
campaxable’ in cognitive functioning to a chronologically younger

-

~nomal child who has attained the samé stage of development. .
Several researchers in the area of learning disabilitJ.es: have
adopted the essential aspects of the above hypothesis (Fletcher &
Satz, 1980b; Satz & Van Nostrand, 1973). During the last 10 years,
Satz and his colleagues have cofltmued te modify their origanal
proposition. It is because of these modifications that the model
has been temmed both a "dex}elopner{tal lag" or "maturational lag"
hypothesis and a "similar’sequence” hypothesis. Noting lack of.
e(rpirlcal‘swpo;t far the hypothesis that a delay in brain maturation
contributed to learning disabilities, they began to emphasize the

" predictive and concurrent val.Ldity‘ of their test battery in

differentrating reading groups. Currently, they have offered the



“smmilar sequence’* hypothesis as a heu}flst:l'c means to organize
developmental data for children with learnmgk dlsabl.htles (Fletcher
& Satz, 1980k). Basically, proronents of'the mod‘el predict that the reading
disabled child will differ in rate of development, and may or may not
reach the same stage or level of develomment as the normal reader.
Iiegardless of the level reached, however, she/he w1ll‘follcw the same
cogmtive-develbpnental sequence and thus the same develommental
stages in reading acquisition as does the normal reader (Fletcher &

*

Satz, 1980k; Fletcher, Satz, & Morras, 198la; Satz & Sparrow, 1970).

Deficat model. The essential aspect of this model umplies a

qualatative dafference between reading disabled and normal ckildren
and mentally retarded and normal chaldren, a difference,that lies
cutside that expected for behaviours within the normal dastribution. 4
The qualitative difference is usually attributed to a knowr or
hypothesized physiological deficit (e.g., Fllis, 1963; Luria, "1963:
Rourke, 1975, 1976a; Silver, 1971) or'based on behavioural
cbservations that suppor't a qualitatwe difference (e.g.’: Milgram,
1969, 1971, 1973; Zeamon & House, 1963).

Mentally retarded children are, therefore, said to vary in rate
ard level of cognitive development because the child 1s assumed tc;\
have a "different” brain and "'different" cogrative structures (Ellis,

/
1969; Luria, 1983) or at least, to assume these differences_exist

based on behavioural observations Milgram, 1971, 1973: Zeamon &

House, 1963). J
khen the defidit-or difference model is applied to the readirg

disabled, adherents to this model state that reading disabled children



4
may also differ in rate, level and sequence of cognitaive (ﬁgvelopnent when

compared to normal chlldren Rourke (1981b) sumarizes the prmc.lpal
corolla.ry of the neuropsychalogical position as follows: ".. .the child
with a readmg disability 1s likely to exhlblt a qualitatavely
distmc.t manner of dealing wn‘:h the processing of print. Among other
things, the deficit posxtlon of the neuropsychologlst implies that the
read disabled child, in order to adapt to his (school) env:.rorment,
w1ll adopt different means for hardling information," {p. 19)

" It is the evaluation of the above nmodels that 1s the focus of this
research. Eecause the issue of variant or invariant cognybive $
sequencing in both mental retardation amd reading disakbility R
consequently variant or invariant sequencing in the acquasi on ?f
reading skills, 1s a primary area of contention between the two models,
patterns of abilitles for a reading disabled and a mentally retarded
population wllll‘be compared to the same rormal population. The
following review will discuss th® status of both the similar sequence
hypothesis and the deficit model in the area of mental retardation

ard reading disabilities.

Mental Retardation

Mental retardation is a collective term that covers many
heterogeneous groupings. Because of this heterogeneity, mental
retardation may be viewed as a medical, legal, psychological,
educational, and social concept. This camplicates the problem of
classafication and is still not resolved at the present time.
However, the one comon feature that unites these conditions is
that the person afflicted shows sigmficant general intellectual

L]
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disability existing concurrently with adaptive Behavioural deficits
that are manifested during the developmental period (Baumeister & Muma,
1875; Benton, 1970; Hutt & Gibby, 1976; Matarazzo, 1972).

TV\‘K) systems of classuflcatlon'are,l however, frequently employed
for grouping mental retardates. -fgfie t_;cﬁp 1ncluc}esr indivaduals with
known physiclogical abnormalities, e.g., mcrocelll;lélus!, pheny}ketonurla,
etc. (Crame, 1960), the other includes individuals who are retallded
as a result of normal variations in the genetic pool in our p?)pulation
(Zigler, 1969). The reason w makina this distinction here 1s that
Zigler orlglnally addressed hps similar sequence hypothe:sn.s to this
latter group. More 3§cently, Weisz and Zigler (1979) have attempted
to extend, at least Jm theory, thlsjn‘odel to include those who are
retarded because of physiological defects. Deflc‘:}t theorists, .on the
other hand, have traditionally not separated the two groups when
"doing researc.h. A review of research that 1s representative of these

models will be presented in the next sectaion.

Mental Retardation: Similar Sequence Hypothesis. Zigler (1966a,

1966b, 1967, 1969, 1973) and Weisz and Zigler (1979) employ a stage or
levels approach to cognitive development. They assert that...

"the cognitive development of "the familially retarded 1s character-
ized by a slower progression through the same‘sequence of oqgmtlve
stages (a rate phencmenon) and a more lumited upper stage of :
cognition {(a levels phencmenon) than 1s characteristic of the
individual of average intellect." p. 537 (éigler, 1969) :

-
Withan this. approach, a cognitive level or stage represents

all of the formal cognitive processes attained by an indivadual. A

a
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sequence 1s cdefined as an ordered series of fvents and the rate 1s the
time taken to go through the process (see Figure 1).

For example, a child with an IQ = 66 would have attained 'the
same cognitive level at 14 years that a child with an IQ = 150 would
have attained at 6 years. The difference in Zigler's model refers
only to a difference in the rate of develomment and 1ts upper lamits,
a difference dictated by the normal variation inherent in the gene
pool. According to this model, the cogmtive performance of individuals
of differing IQs, who are at the same cognitive level and, therefore,
at different chronological ages, should be the same.

The following, while not a carplete review of cogmtave
characteristics of mentally retarded children, is a review of research
\spe{nflcally testmg~ the similar sequence hypothesis. For example, ¥
Iano (1971), 1n a rewview of learning research 1in me_ntal retardation,
found that, when retardates and normals were matched on chronological
age, the retarded were almost always inferior in learming. However,
when matching was based on mental age, there was;’ little evidence for
inferior learming. Iano concluded that the evidence supported a ‘

similar sequence hypothesis. ‘
Weisz (1977) tested subjects at three levels of IQ and three
levels of mental age on hypothesis-testing behaviour using two
stimuli that varied on four dimensions (shape, colour, size, and
letter). He found mo sigmficant effect of IQ and concluded that,
although not definitive, his findings were consistent with Zigler's
position. In another study, Taylor and Achenbach (1975) looked at

moral judgment and cognitive development using themes developed by
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~ Fagure 1.

iQ= 66 Q=100 .-

Developmertal model of cognative growth. The single
vertical arrow represents the passage of tame. The
borizontal arrows represent enviromental events

impinging on the individual who 1s represented as a pair
of vertical lines. The individual's cognitave development,
* appears as an internal ascending spiral, an which the
mubered loops represent successive stages of cognitive
growth. (Fram "Developmental versus difference theories
of mental retardation and the problems of motivation"

by E. Zigler, American Journal of Mental Deficiency, 1969,
737 536-556.)
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Lawrence Kohlberg. They found that retarded and normal children, who
drffered 1n chronological age but were matched for mental age, dad
not differ in level of moral judgment or on their performance on
cognptave tasks (1.e., categorical classification, awareness of
qualitative invariance, awareness of quantitative invariance,
conceptual reciprocity, relativity of physical perspective, and role
taking ability). They also found developmental changes, 1.e.,
performance for both groups improved with mental age.

Morelan (197€) investigated the performance of nomal and retarded
children 1n a reaction time experwwent and with respect to the
relative effects of mental age and IQ on information processing. The i
assumption was that latency 1s a function of the amount of
information to be processed. He found that all subjects (mental ages
7 and 9) 1mproved with practice on the reaction time task and that
latency increased as a function of the amount of mfométion to be
processed., What is relevant to the similar sequence hypothesis is
his finding that mental age, not intelligence, was an indicator
of better performance in processing 1nCreasing amc;unts of information.
He concluded, therefore, that the cogmitive level of an indivadual
(mental age) irrespective of the length of time required to reach
" that level (IQ), can be considered an index of information processing
efficiency.

Weisz and Zigler (1979) recently reviewed a series of Piagetian
studies (3 longitudinal and 28 cross-sectional) done with the
mentally retarded. Based on this critique, they conclhded that the

majority of the evidence supported the sumilar sequence hypothesis.
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In addition to rate and' level differences, many researchers
{e.q., Hargis et al., 4975; Weisz, 1976; Zrgler, 19¢a, 1973) have
noted 'that differences between rormals and retardates could be based
on factors other than cognitave functioning.  Scme of the factors
believed to influence performance 1nclude motivation, a
institutionalization, rersonality, zmd socro-emotional variables.
Same writers (e.g., Balla, 1973; Zin.’@rh 1966k, 1976; Zigler & Balla,
1971) present a critaque of premouq’ research and arque that future
research must control for the above variahles prior to clamming
suppert for either the deficit or sumilar s'equence hyrothes:s,

A similar criticism has also been proposed by Goldstein and
Myers (1980). They have advanced a cogmtive lag hvpothesis as a
rationale for the lower intelligence scores obtained by lower class
chlldren as campared to middle class children. Ths hypothesis
ascrlbes the lower intelligence scores of lower class children to
the developmentally delayed expression of the same 1intellectual
campetence as that shown by middle class children, ¥hat is pertinent
to the present research is the methodology used to support therr
hypothes: s, They analyzed (and re-analyzeg published data) for
patterns of IQ test 1tem success and farlure for groups of children
of the same mental age and found the same patterns of skills for .
both groups, with the lower class children showing a less advanced
level of skill. Their research offers support for a similar
methodology in the current stwdy. Criticisms and limatations of .
this model will be better wnderstood after presentation of the

deficit model which w1ll be dealt with in the next section.
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Mental Retardation: Deficdit Model. TheGxasts within this

model represent both adherenlts to te neukpphysiological. deficit
position {e.g., Luria, 1963; Ellis, 1963) and behaviourists who
support qualitative differences in the cognitive functioning of l':he
mentally retarded (e.g., Milgram, 1969, 1971, 1973; Zeamon &

House, 1963).

An early influential and widely accepted defect position was the
cogmtive rigidity formulation df Kurt Lewin and Jacob Kounin (Zigler,
19€eb, 1973). Thas theory views the retarded child as different
because she/he 1s less differentiated cognitively, 1.e., has fewer
regions in the cognitive structure than a normal child of the same
chromological age. In additaon to this lack of dafferentiation in
cognitave structures, they also postulated a rigidity between regions .
n the cogmtave structures that hindered mental transfer and growth.
zigler (1966b) has reviewed the supporting research and offered
conflicting findings for the cognitive rigidity formulation. In
particular, he questions the equation of behavioural persistance on
boring tasks to a "rigid"“state of mand.

Another defacit .theory that attributes mental retardation to
pathological processes was proposed by Luria (1963). He suggested
that those processes that modify the cerebral substratum occur
before or during birth., and result in defective develomment of the
child. He hypothesized that the basic underlying mechanism 1s a -
pathological inertia of the nervous process which then gives rise
to secondary behavioural manifestations, especially speech dysfunction,

With a failure to acquire proper speech, there 1s a resulting lack of
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co-ordination or dissociation betw‘een the motor ar¢ verbal systems,
He maintained that this accounts for the retarded person's failure to
develop higher cognitive processes.

Ellis (1963) has conducted extensive work on stimulus trace
deficiency in the mentally retarded ard considers himself to be
more of a behaviourist than a "deficit" theorist. However, he does
suggest that there 1s a physiological basis for the ?‘eb.av;oural
deviations found in his research. Zeamor and House (1963) also
follow a behavicural tradition in their work on attentior in re-
tardate learning. In their visual discrimination learmnc; tasks,
they fourd that learning required attending to a relevant stamulus
dimension, as well as approaching the correct cue of that dimension. .
It was the former aspect of the task that presented difficulty to

-

retardates. ]
-
Milgram (1969, 1991, 1973) 1s ore of the most outspokén critics
of the similar sequence hypothesis. He, too, considers himself a
behaviourist and does not agree with Zigler's (1969) referral to ham
as a deficirt theorist. He suggests that Luria 1s a true example
of a deficat theorist but that North American deficit theorists
might be more properly viewed within the behavioural tradition, 1.e.,
observing functional differences wathout postulating underlying
physiolegical mechanisms,
Milgram supported his position of funct':lonal differences with
his research on discrimination learming and reversal shift tasks in

- b
rormals and retardates. He concluded that mentally retarded sub\je:'@

evidenced a verbal production deficrency that impeded learning on
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tasks that require verbal mediation. Thl-s deflclency,' he believes,
1s above and heyord the perfommance level dictated by their gereral
cognitive level. .

zigler (19€9) has questioned the differences found by Milgram
as being more lik_ely attributable to motivational factors er a
failure to sample the population using a two-group approach. In
response’ to this critacism, Milgram (1973) suggests that 1t may be
cogrative variables that affect performance on tasks that are
ostensibly measuring social, emotional or motivational variables.

Milgram (1971, 1973) has also prov:.de} evidence that, when the-
learning task munimizes the contribution of the verbal medium,, then
equivalent performances of retardates and mental age-énatlched rormals
would occur. For example, he found that only at mental age s1X was
the poor verbal expression of the retarded matched by the ymature
develomment of the normal six year old. Furthermore, he roted that
the greater the IlQ difference between subjects equated for mental age,
the more likely a deficit in perérmance will be observed. Overall, he
concluded that there 1s considerable support for a verbal production
deficiency in the mentally retarded that mterfere;s with learping.

Other examples of cognitive differences in retardates has been
provided by Das (1972) whd demonstrated not ofly a level but a
process difference between retarded and mental age-mjtched non-
retarded persons on cognitive tasks. He used both memory and
reasoning tasks, and based his conclusions on significant mean group
differences and differential factor loadangs for the factors

representing memory and reasoning. .
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At present, then, there 1§ variable and inconclusive evidence

N
offered to support both rositions in mental retardation. It may
belp to clarify both positions by sumarizirg the major differences
between the two modcf:ls. One obviocus area of oontentmn 1s the meaning
attached to the label of deficit theorist. Milgram oor\té.nds that

\;\

American behaviourally ere'gt\ed researchers cannot be S\w under
the sahe umbrella as cbvious deficit theorists l].ke Luria. Bawever,
he amd others (Ellis, 19€3; Zeamon & House, 1963) are ?gmmce;i_ that
cognitive differences or deficiencies are p;:esen't in the

—Rentally retarded, as contrasted with normals, whateVer the undér-

Latd

lying etiological considerations. - ‘ o ‘..
Arothaer controversy arises over sampling procedures.  Similar e
. ' ) B . :-(’4‘_5

sequence theorists argue for a two—group approach ip samplmq,"~anc’.
e
’ -] N
deficit theorists arque for inclusion of all retardates lednel" .
- “t '
populatlon. Thus, a ore-groun approach may not allow for a\‘\falr test

of Zigler's hypothesis, whach currently agplies only .to the J;.\
fan‘:lllally mentally retarded. T . )
Also, same deficit theorists equate their groups dn exther mental -
age, chronological age or lntelllgexqée. Zigler clams. tl;at‘i a»lipr::oper
test of the theory reguires equating on cognitave abil:ty (roughly
determined by mental age) He believes that 1t is oogmtme level
that determines the nature of perfomance on a task while daﬁfcxt
theorists mqqxtam that other factors (e.g., verbal med}atlon'
difficulties) deternune the difference. '
It might be appropriate to conclude this settion with R

1
limitations to the similar sequence hypothesis that were proposed by
- . ) ¥

¢
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zigler {1969) himself. Thesé limitations hav€ yet to be addxessed i
the rescea:cdl and may be posed as a series of questions. Is cognitive

sequentiglaty inevitable? How do enviromental events interatt with
b o *

internal events? What precipitates mvenént fram one cogmitive

L3

level to théynext? At what age does the highest level for each’

isolatable cognitive process occur? IS cognitive develomment a single

'progressior{ or independent processes developity at different rates

b 3 hY
because of different envirormental and natnrlst.lc factors'”

The limitations of the deficit model are conmderablyiewer

.

because their claims are less numerous. However , one major criticism

‘applies to those theprists who, with no supporting evidence, attribute

-

neurcphysiological deficits to a majority of retardates. -On the
H - .

4

athér hand, behavioural researchers mght be criticized for not

attempting to organize their- findings of functicnal deficits within
a'larger thedretical model. Both models must certainly take, into

account the etlologlcal sources of mental retardatlon in the:r

v

, research populatlon before generalizang their fmdlngs ‘co the majority

of mental reta;rdates. In the next section, the deficit and similar .y

{
-sequence models in the area of learming disabilities will be presented

s

prior to organizing a means of evaluation for both models in both

-
-

* areas. .

- A
o

.
M . v ' -

Learning Dlsablh,tles

S At the out:s"é‘_t 1t 1s™ihportant to note that the definition of

- »

the learning disabled chi_,ld:has not met with concensus, nor has that

of . the specifically reading disabled child (e.g., Critchley, 1970;

', Ingram, 196§; Jansky, 1979; Masland, 1979; Rutter, 1978).

+
[}

kS
.
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recent literature on the heterogeneity of reading disabilities and
the existence of subtyr:es in the "specifically" readang disabled

population adds to the drfficulty of classification (e.g., Fisk &

Rourke, 197¢: Fletcher, Satz, & Morris, 1981a; Petrauskas & Rourke, 1979).

The child with a specific reading dasability or specific de-
velopmental dyslexia has typically been defined via exclusionary
means. A widely accepted definition 1is One proposed by a research
group of the World Federation of Neurclogy. According to this group,
specific develormental dyslexia 1s identified as follows:

A disorder manifested by dl\f\ficulty 1n learning

to read despite.conventional JAnstruction, adequate
intellagence, and socio-cultural orportunity. It
1s dependent upon fundamental cognitive disabilities

which are frequently of constitutional origin
(Critchley, 1970, p. 11}. " a
Problems with this mode of classification are discussed frequently,
(e.q., Rutter, 1978; Satz g Morris, 19R0). These rroblems include

circularity ard ambaguity in the definition and unpréven meaningfulness

P!

c;f the concept.

In addition to these problems, Taylor, Satz, and Friel (1979)
challenged the traditional notion of dysle;_cif as easily dissociated frem
é)ther reading disorders. They o'omp'éred two gi:ouias of disabled readers
(dyslexic and non-dyslexic} w1t}-1. 4 group of normal readers. There
were no demorfstrated differences betv.:een the two reading disabled
groups on multiple dnmensiohs: They concluded that thé results\ra:.se
serious doubts as to the clinlc.al value of the djagnosis of
si)ecific .developnental dyslexia.

o However, 1t 1s beyond the scope of this paper to deal crltlca‘lly

with the many problems involved in classification. Rather, we want

A\
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only to establish that the population of disabled readers under sf:udy
have been chosen by the conventional method of exclusion, albeit with
an awareness of the critaques of this method. Thus, the réadlng
disabled population has been limited to those children who are
severely delayed in reading, but of normal intelligence, who are not
suffering emotional or social depravation, who have been exposed to
regular schc;olmg, who are not visually or hearing mued, and who do.
not suffer from serious physical handicaps (Rourke, 1975, 1976a, 1981lb;
Satz & ‘Sparrow, 1970). The following th'eorles of reading disability
are addressed to thas' specific population.

Learning Dasabilities: Similar Seguence Hypothesis. The

primary exponents of this model have been Paul Satz and his colleagues.
Umlike the similar seguence hypothesis as applied to mental retardaticn,
their model has undergcone some s:Lgmficaritf changes since 1ts inception
in 1970 (Satz & Sparrow, 1970). It r}as developed fram a maturational
or developmental lag, theory (Satz & Sgn‘ow, 1970}, to a stress on
age-linked predictors of reading disability (Satz, Frael, & R:.xdegair,
1974), to a refutation of the original “ma.}:uratloml lag" hypothesis
(Ezletcher & Satz, 1980b; Fletcher, Satz, & Morris, 198la), and finally to
tHe development of a "samilar seéuence“ hypothesas (Fl,letcher & Satz,
198Cb; Fletcher et al., 1981a; Satz, Fletcher, Clark, & Morris, 1981).
At"‘chis point their primary research thrust is i.n the andlyses of the
existing data from the Florida longitudinal study for meaningful
dyslexic subtypes (Fletcher et al., 1981.5).

The development of the model may be best presented within a
brief historical perspecti\}e. A primary contributor to this way of

thinking was Orton (1928). He believed that the underlying mechanism
. ’ . - . =



contributing to reading disability was a celay in the maturation of
the left hemisphere. This delay in maturation resulted in
competition between hemlspheres'when recoqnizing symbols. The résult
of this competition was a concition Orton termed strephosymbolia
(twisted symbols) 1.e., images percewved egually in both hemispheres
interfered with each other and created difficulties such as letter
revgrsals! mirror writing, etc.

Bencer (1957, 1975), a student ard colleague of Crton's, continued

to utilize the concept of maturational delay in learning disorders. »
» k72

Her emphasis was primarily in the area of visual organization, pa}:tern
perception and figure-ground perception. More recently, Money (1966)
presented an arqument for a functional maturational lag hypothesis
based on his conclusion that there s not strong erough evidence to
support a specific relationship between abnormal brain funétlomnq
and reading disability. };owever, he does agre%’that, even though scme
cases may be-a sequel to brain pathology, the great majority are
representative of a lag in functional development of .the brain and )
nervous system that subserves the learning of reading.

During the last decade, Paul Satz and his colleagues (Satz &
Sparrcw, 1970; Satz, Rardin, & Ros;, 1971; Satz & Friel, 1973; Satz & Van‘
Nostrand, 1973; Satz & Friel, 1974; Satz et al., 1974; Satz, Friel, &
Goebel, 1975; Satz, Taylor, Frael, & Fletcher, 1978) have
expanded this hypothesis and propos‘ed a develommental lag .
model as an explanation for the underlying mechanism contrlbu.ung
to specific developmental dyslexia. Satz & Sparrow (1970)
began by reviewing the pattern of deficits that have
beenkfound to exj:st in children with reading cilsablls.tles. They

concluded that each of these deficits, e.q., left-raght confusion,

-



-

18

calculation dlfflcuitleé, finger differentiation problems,
spontaneous writing and spelling umpairment, umpairment in form
perception, impairment in verbal intelligence and, difficulties in
intermodel association (believed to be dependent on the left parietal
lobe) are camarable to those deficits ohserved in adults after
structural alteration of the dominant left hemisphere. In addition,
they noted Geshwind's (1962) "discornection” syndrome as further support
for the umportance of the left cerebral hemisphere. In this syndrame,
a left occipital lobe lesion with destructign of the white matter in
the splenium of the corpus callosum (disconnecting the right visuval
cortex fram the left angular gyrus)’ results in the person suffering
fram pure word blinéness, 1.e., an inability to recognize words
while retaiming the ability to write them., After reviewing this
research, Satz and Sparrow concluded that the left hemisphere, which,
when lesioned, 1s involved in the loss of larguage abilities of
adults, might also be involved in the acquisition of language
abilities h Chrldren, .

Therefore, Satz and Sparrow ar?ued (as does Critchley, 1970) .
that, because neurclegacal studies :fail to document any structural
alteratfon to the left hemisphere, then a functidnal lag in brai;l
maturation may be a more viable hypothesis. The process of brain
maturation 1s defined by Satz and Sparrow (1970) asi "...successive
and overlapping changes 1n growth that take place in the physio—
logical and psychological sectoré of the orgamism. This concept-
valization also presupposes an overlapping and interrelated fusion
of operations directed ult:i.matély towards the integration of inter-

sensory (motpr-sensory-speech) modality syste_ns." (p. 29)

’
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Thus, reading disability was cx)ncelveéd' as a lag in hrerarchical

LY

levels of maturation, 1.e., the lag represents a more diffuse
lateralization and differentiation of motor, samatosensory and

language functions that should be subserved exclusively by the dominant
left hemisphere. They concluded that delays in the cerebral
lateralization process might well retard the acqursition of

developmental skills relating to lanquage, just as accuared lesions

*

in adults might well cause the loss of these skills.

To summarize, their model was based on the following two

4

premises:

the first premise postulates that hemispheric .
specialization 1n language stems fram a basic
difference in sensorimotor orgamization in the
brain which developmentally precedes the lateral
differentiation of speech and language., The
second premise postulates that, in normal
development, behavieur®proceeds from grossly
diffuse and urmodulated operations to greater
differentiation and hierarchical inteqration of
motor, somatosensory and symbolic language
function. (Satz & Sparrow, 1970, p. 29)

Vellutino (1979%a, 1979b) has questioned the second premise of linear

or stage theories of developmént. In particular, he criticized their
N r

concept of perception as an organismic éntlty that matures like .

any other structure or function of the body (e.g., motor and physical devel-

opment}. He also questioned the implication that perceptual functioning is
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characteristic of a particular "stage" in cognitive growth, midway
between sensorimotor and cognitive development. Vellutino asserted
that this understanding of perception is based on a misinterpretation
of Piaget's theory. He believes that the relationship between perceptual
and conceptual functioning is probably reciprocal, 1i.e., our percepts
are always referred to existing concepts, and our concepts may be
altered by perceptual differentiation.

In spite of t'n'e limitations of the basic premises, Satz and

Sparrcw (1970) went on tg predict that:
...the pattern of deficits observed in dyslexic
children, rather than representing a unmque syn- -
drame or disturbance, should resemble the behaviour-
al patterns of chronclogically younger children who
have not yet developed acguasition of certain
skills. Moreover, the pattern of deficits within
dyslexic groups should vary as a function of the
age at which certain skills are undergoing primary
development. Recause motor and scmatosensory skills
are established ontogenetically earlier, one might
expect to find this pattern of difficulties in
the vounger dyslexac child. ' Conversely, those
functions which develep ontogenetically later (e.q.,
language and formal operations) might be expected
to occwr in much older dyslexic children who are
maturationally delayed. (p. 31}

Their primary data base was derived fram a longitudinal study of
497 caucasian kindergarten boys 1k the Alachua County Florida public
school system and the University of Florida laboratory school
(20 schools: 14 urban, 6 rural). , Twenty predictor variables are
described by Satz and Friel (1973)." The original criterion was thaird
year reading achievement. This was subsequently extended to sixth
year reading achievement (Fletcher & Satz, 1980a).

Over a series of st:udlles, using this data base, as well as

r

other subjects, Satz and his colleagues (Fletcher & Satz, 1980a;

oed
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Fletcher et al.,l98la ; Satz et al,, 19071; Satz & Friel, 1973; Satz &
Van Nostrand, 1973; Satz & Friel, 1974; Satz et al., 1974; Satz et
al., 1975; Satz et al., 1978) tyrically predicted that early
emerging abilities (v1sual—perceptual, visual-motor, directional-
spatial) would differentiate yourger dyslexics fram yourger normals
ard that language related differences would differentiate older
dyslexics from older rormals. '

As the research effort progressed, support for the maturational -
lag hypothesis weakened when catch-up occurred gqn same abilities and
not on others and when the predicted age-linked disability did not
occur consistently in the dyslexic group (in particular, the yourger

“

'dyslexlcs). For example, in a study by Satz, Rardin, & Ross (1971},
vasual motor integration differentiated the younger ‘dyslexic and
normal readers but auditory-visual integration did not. Although,
older dyslexics were almost consistently hehind normal readers in
reading and lanquage develoyment (in line with the theory), these
lanquage differences were often present in yourger readers but to a

-

lesser degree.

Vellutino et al. (1977) have questioned Satz's premise that only older

c%ysl@ucs will show larguage related disabilities. They noted that
‘lénguage.e 1s well ldeveloped by ages four to six (1.e., before the child
is ready'to read). It might then be expected that a maturational
delay would have a significant impact on larguage develorment that
would be as evident in yourger as 1t would in older dyslexics.
Fletcher, Satz, anc; Sholes (1981b), in response to this type of

criticism, introduced lingquastic measures derived from Gibson's
. - & ) )
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(1966, 1975) analyses of reading skills. In keeping Wlth. the lag
model, they predicted that early developing skills, processing
graphologrcal and phonoleogical correlates of single words, will
contribute more to differences between disabled and nondisabled
younéer readers, while later phases of reading aoq11.1:51t10n are more
dependent on higher order linquastic skills {e.g., syntactic and
semantic strategies). They found that developmental changes for
tasks supposedly sensitive to earlier developing language skills were
mt'apparent, 1.e., no differences occurred on two morphology measx;res
(i.e., the Illinois Test for Psycholinquistic Ability, Grammatic Closure
Test ard the Beery-Talhot test) for normal ‘and disabled readers at 5.5,
8.5 and 11 years of age. . |

Further evidence that the "catch-up" predicted in the maturational
lag hypothesis is not supported for all developmental abilities was
provided by Satz and Morris (1980). They established that a Sl;btype
of dy;lex1a, termed visual-perceptual-motor, existed in eleven year
old disabled readers. This fi:ndirig-confllcted with the lag model
which would have predicted a catch-up on'this ability by age eleven.

Rourke (1976b) also demonstratéd that scme abrlities "catch-up"
and others do not'. To do this, he evaluated data derived fram the
Alachua longitudinal study and fram a study undertaken with his
colleagques. To this end he devised seven paradigms that attempt
tc; characterize various types of lag and deficit results that are
obtained in developmental studies of learming disabled children.
(see Figure 2). These paradigms 1llustrate age-performance inter-
actions over time that can accammodate both longitudinal and c;'oss-
sectional data. Briefly, 1, 2, and 3 represent "lag" paradigms,

5, 6, and 7 represent "deficit" paradigms, and 4 represents an
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ambiguous state of affairs. Rourke concluded that the develop-
mental lag po§1tion 1s tenable 1n the case of early emerging abilities
thought to be sukberved by the right cerebral hemisphere whereas
the deficit position 1s tenable in the case of later emerging
verbal-conceptual abilities thought to be subserved by the left
hemisphere. Rourke suggests, however, caution in interpreting
results as fitting either model in the case of tests with inadequate
floor§ ard ceilings. For example, the catch-up on Finger
Localization and the Alphabet Rec1tat-:10n tests (by the end of Grade
Two) 1n Satz's longitudinal study may be due to inadequate ceilings,
thus assuring a developmental lag interpretation.

Addational evidence for lack of catch-up 1s provided by Rourke
and Orr (1977). In a longitudinal study, they found that only 2(;5
of dyslexic children improved by Grade Four. Also, Fletcher and
Satz (1980a) found a 12% to 20% increase in the severely disabled
reading group (derived from the Alachua population) between Grades
T™wo and Five. Furthermore, evidence exists that reading difficulty
{as well as problems in writing, arithmetic and spelling) can
continue into late adolescence and adulthood (Herjamic & Pemick,
1972; Koppitz", 1972-73; Perlo & Rak, 1971}).

In response to this evidence, the developmental lag model was
modafied to include the concept of "permanent delay". That is,
if the lag persists after puberty, when maturation of the central
nervous system is supposedly camplete, then a pern;anent delay is
predicted for that ability. Bowever, the model does not offer a

basis for predictions as to when this might occur and with what



develormental akilities ( Satz et al., 1974).

Usprich (197€) offered a cogent criticism in remarking that
v;ithout the catch-up expectation, the theory loses not only J.'ts
mpst generally understood meamng\ but also 1ts predictive value .
for later develorment. She claimed that Satz and his cOlleagues
do not answer questions about permanent sequelae and do not deal 'mth
the evidence that some reading and writing: disabilities persist
unt1l the third decade of life. She also suggested that the concept
of permanent delay ignores findings that brain development m.ay '
continue into later life.

Another Important aspect of the developmental lag theory wds -
the stress on developing early predictors for la‘ter reading
digabil:ity, the critacal postulate being that the dyslexic 1s
handicapped ona nunber of developmental skills which are not
directly related to the readir;g process (Satz & Von Nostrand, 1973).
Encouraging résults were reported fram the longitudinal study
for the success of predictor variables related to subsequent
reading achievement. ' The best predictors were those representing
samatosensory-perceptual-mnemonic functions, 1.e., Finger )
Localization, Recognition-Discrimination Test and Alphabet
Recatation. The predictive ability of these traits for subsequent
reading achievement, however, was confined to the extreme reading
groups {severely ‘d:.sableé and superior readers). Pre‘dictive .

ability for mildly disabled and average readers was less acgurate
* (Fletcher & Satz, 1980a; Satz et al., 1975).

Recently, Satz et al. (1981) have attempted to clarify
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terms that were used interchangeably in earlier papers. For example,
they now define developmental lag as: '"the actual performance of
the child, while maturational lag refers to the same perfoz;nance
but also makes an inference to a hypothesal'zed state of the central
nervous systén. " {p. 2) However, Fletcher and Satz (1980b), Satz
ét al. (1981) and Fletcher et al, (198la) have concluded that the
maturational lag model 1s no longer a viable construct to explain
the data. Consequently,. they have offered a general developmental
model similar to that proposed by Zigler ('1969). This "similar
sequence” hypothesis was proposed by Fletcher and Satz (1980b) as
a more viable oonstruct to organize the developmental data on
dyslexia.

The similar sequence hypothesis, however, has many similarities
to their earlier formulations. For example, Satz and Van Nostrand
(1973) equated the maturat:ional lag hypothesis to Lenneberg's (1967)
mocdel for mental retardation, a model that 1s similar to Zigler's
sumlar sequence hypothesis. In both models, oogr;itlve sequences are
deemed 1nvariant for both normal ard rnentalli/ retarded children,
but the rate and absolute level of cogmitive ability attained is
different for the mentally retarded. |

In the similar sequence hypothesis, three sets of component
hypotheses are proposed: 1) a chronological age conponent; 2)

a degree of development ccrrpor*e’nt, and; 3) a reading level
campenent {Fletcher & Satz, 1980b; Fletcher et; al., 198la).

Chronological age component. One pramse of thas component

is that cognitaive performance differences will emerge on any
camparison of same aged disabled and non~dasabled children. However,



27
within the framework of the simular sequence hyvpothesis, the mag-
nitude of these cifferences are ;?redlcted to vary with chronclogical
age according to the dev‘e\lo;nvental rate of the attribute pro?:essed
‘(Fletcher et al., 198la). Herein, develormental abilities are no
longer referred to as "lagoing" but as "variable”. However, »
spec1-f1c dévelomental rate differences are not predicted, nor are
normal variations of develormental abilities discussed 1n terms of ’

normal/ readers and dyslexaics,

Degreé of develogment camwonent. This oarponént addresses

the catch-up phenamenon. As previcusly discussed, the concept of
dela}; and stbsequent catch-up on developmental abilities has not
been supported for reading and larxjuage related abilities. Fletcher
and his colleagues :ﬁspond to this unsatisfactory state;. by ;
suggesting that catch-up 1n a particular abi1lity can occur af

the upper level of d@velopnent of that ability 1s not liymited, 1.e.,
occurs past adolescence. No catch-up 1s predicted, however, when
the rate of ;dévelognent of a specific ability dimunishes at or before .
adolescence -(Fletcher & Satz, 1980b; Fletcher et al., 1981a). Unless
this concept of cat:,ch-up 1s clarified and specific areas of
developmental abilities are referred to, the hypothesis has little
more predictive value than the earlier formulation of "permanent

delay."

Reading lev&l camponent. Thrs coamponent refers to camparisons

between older disabled and younger nomal readers. Predictions de-
rived fram the similar. sequence hypothesis suggest that no cognative
performance differences will be found when older disabled and yourger

nomal children are compared, after being matched for reading level
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(Fletcher & Satz, 1280k; Fletcher et al., 1981a). This proposal .

seems quite similar to that proposed earlier by Satz ,aw;a:row ' )
(1970) i.e., that older learhing disabled children will perfomm like o
younger normal children. The difference, of c.ourse, 1s the exclusion

-+

of any reference to underlying etiology.

P

b

In sumary, the differences between the matura;:ional lagb
hypothesis ard the similar sequence h)}pothésis' r'egardlng learming
disabilities is compramsed by ?ﬁi 1aék of claflfication as the
models evolved. The similar g;eq‘uence l:lypothesis does nf:ut api;ear to
be an "alternate" model, but cne that has evc:lved from the origanal -
maturational lag model. Although the 'underlylng‘mechémsm (delay in \
brain maturatlon)‘is no longer usplazed, other differences are les‘s

clear. For example, the samilar secfu‘ence hypothesis st1ll adopts

the major constructs of the earller model, 1.e., rate, catch-up and

nwarlant sequence Evaluaticns of thls hypothesis ard its utilaty

in readirg disability research w1ll necessrtate further research
L] . ' ~ . . . )
relating to these three:concepts. However, before addressing the

L]
] )

evaluatlon process, 1t is necessary to review the deficit model
whlch offers alternatlve mterpretatlons to those dlscussed above
(some of Whlch have been addressed in the above’ sectlon)

" Reading dlsabllltxes. Cerebral deficit model. 'I‘here has been

and contmu&e to be ccns:tderable, 1f moonclus:.ve, support er the' *
i

« deficit -modél as an explanatlon for 1earnmg disabilities in
genera]: and spec:.flc read:mg dlsablllty in partacular (Doehrmg,
., 1968; Reed 1968; _ Rourke, 1975, J.9'176a7 1978, 1981a .

-
”~

1981b), -The basis of this model is in a neuropsychological approach
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that assesses braan-behaviour relationships’ through measures that are

~presumed to reflect these relationships. The asseén(cgt of the

-

intactness of the cerebral hemispheres via this approach has been

well docurented (Reitan, 1974; Rourke, 1975, 1976a, 198la),

.

but will be briefly reviewed here.

" This model has'a long history in neurology and psychology
dealing with both adults and children, as ‘well Nas' with loss of speech
and reading skills versus failure to aéqﬁire ;’eadmg (.Crltchley, 1270;
Doehring, 1968). Prior to 1900, W. Pringle Morgan describegd
corgenital word blindness and postulated a deficit in the left angular

\

gyrus as a contributing factor. Other deficits:were postulated
to exist over the years, e.g.: Gerstman's syndrame of right-left

disorientation, calculation difficulties, fipger localization

dafficultiesy ‘and writing difficulties which were associated with

lesions in the daminant cerebral hemisphere in the region of the

anqular gyrus (Doechring, 1968); .a dlscgpnectlon sync}l‘mme (described
earlier), Geshwind (1962); neurochemical disturbances that were
postulated to contribute to learnming disabilities (Silver, 1971);
and daisturbances in the reticular formation that were thought to
cont;ibu‘t:e to reading disability and }earning 'dlsorders {deHarsch,
1966) .

More recently and more relevant to specific developmental
dyslexia 1s the work done by Reitan (1974) and Boll (1974) on
documenting bra‘m-behaviour relatlonships through the use of a
neuropsychology test battery, developed originally for use with

.adults (Reitan, 1966a). Knowledge of the brain-behaviour patterns
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of those chaldren with known cerebral damage has been extended to
those suspected of cerebral damage or dysfunction Spe'ciflcally mn
the area of learning disabilities. -

Rourke (1975, 1976a, 1978), in particular, has extended the use
of the neuropsychological battery to the evaluation of reading
disabled children. The theoretical question that he posed and has
attempted to answer with subsequent research 1is:

Is it the case that some or all of the deficits
exhubited by children who are classified as
léarning disabled are the result of cerebral
mpaiment? (Rourke, 1976a, p. 90) ¢

In answering this question Rourke and his colleagues have
employed an extensive neuropsychological battery adapted for use
with chaldren (further description can be found i1n Reitah & Davison,
1874). With this battery, they have attempted to assess the following;
the levels of performance between normal and learnming disabled
children; clinical signs and symptams thought to be characteristic
of the learming disabled population, &-9g., attentional deficits,

EEG pattferns; the performance camparisons between tio sides of the
body: andy the differential .soore patterns for learriinq’ disabled
children.

In addition, they, as does Satz, have considered the ‘
developmental variations that occur in the differential score
patterns, with an enphasis $on demonstrated strengths -and weak:
nesses cbserved in these patterns. Occurrences of developmental
variations are hypothesized to be the result of maturation of, and
oarper;sation w:.th—m’,) the central nervous-system. At present, they

have bequn to explore possible subtypes that exist within the
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Iearmng disabled population in response to the increasing evidence
for the heterogeneity of the reading disabled population (Fisk &
Rourke, 1979; Petrauskas & Rourke, 1979; Satz & Morrls,‘]_gso).
Thus, .in light of his findings over the years in his own lab and
that of others (e.g., Doehring, 1968; Reed, 1968), Rourke (1975,
1976a, 1978, 1981b) offers continmuhg support for the deficit or
cerebral dysfunction model.

As previously discussed, Rourke (1976b) has investigated the -

merits of the "developmental lag" versus "deficit" position via

-

his seven paradigms. In conjunction with this evaluation he
stressed that, "...the most important aspect of the results of
this exercise vas that 1t was a developmental context that served
to highlight the neuropsychological signfficahce of the results of
these studies." (Rourke, 1981b, p. 17) —~—_

Furthermore, the determination of the relative predictive
accuracy of various measures that support evident differences
between normal and disabled readers is viewed by Rourke (1981b) as
support that some form of cerebral dysfunction underlies learning
deficiencies. In particular, he points to the success of the
Underlining Test in predicting eventual achievement levels in
reading and spelling (Rourke & Orr, 1977). More generally,

~ Rourke (1981b) states his position as follows:
...0ne would not expect the disabled reader to
develop his/her skills in a mamner that would
parallel developments in her/lis nomal age
mates. Quite the contrary, one would expect
that a "normal" pattern of development would be
the exception rather than the rule, that

advances in reading and at least some reading- .
related skills would take place only with very

~
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special attention and then only with con-
siderable effort and good fortune, and that y
there 1s no guarantee that such disabled
readers would ever catch up in either reading-
related skills or in reading itself. (p. 18)
Thus, one viable deficit position that seems dedueible rxelative to
the similar sequence hypothesis may be sumarized as follows. a)
The rate of acquiring a developmental ability may vary for some
children and sti1ll be within the normal variation. However, in
the case of specific reading disability the rate of acguisition
of reading related skills 1s predicted to differ markedly from that
of| normal readers. b) No catch-up 1s predicted on reading and
reading related skills for disabled readers. <¢) The ability patterns
of disabled readers is predlcted‘to vary fram those of normal readers
because the normal developnez;tal sequence 1S permanently disrupted.
In conclusion, a notable difference between the deficit model
and similar sequence model 1s that the deficit model was formulated
after a gradually increasing data base was collected (Rourke, 1981L).
The lag model, on the other hand, was proposed prior to the
acquisition of supporting data and its usefulness has been sermusly
questioned by subsequent research (Fletcher, et al., 198le). The
strength of the deficat mo;Iel 1s in this considerable data base
that supports d_{fferentlal abilaties 1n reading diasabled and mrmal.
readers. lfowever, as stated previously, actual neurological prc;_of

to whaich the differences can be attributed has not been obtained

(Critchley, 1970].

.
.
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Sumary and Conclusions

The previous sections have outlined the similar sequence
hypothesis and deficit medel as they are conceptualized in the
' reseaxch in mental retardation and learning disabilities.
Limitations for both models were discussed and the supporting
evidence was shown to be variable, especially for the similar
sequence hypothesis 1in the research on lear{ung disabilities.
Methodological concerns were also addressed, e.g., class.Lflcatlono
difficulties concernln:;r both the mentally retarded and reading
disabled, narrowly defined measures testing cogmitive abilities in
the mentally retarded (e.g., hypothesis testing behaviour), ete.

Ifh addaition, the argument was made that the current “"simular
seqence hypothesis", as 1t has been adapted to the field of reading
disability, has‘ not been developed mdevpende)nvtly of the original
maturational lag hypothesis. The failure of Satz and his colleagues
to clarlfy their pos:.tJ.on as it developed, including research
f:.ndmgs to support proposn:lons related to the similar sequence
hypothesis, 1s. a serious cmssion. On t:he other hand, the model has
been consistently presented in the mental retardation fesearch, but
little definitive research has been undertaken as a direct test
of the model, .

Finally, the major constructs in the similar sequence hypo-

thesis (rate, catch-up, sequence) were reviewed from both a simular

sequence and a deficit posaition. It is clear that different
developmental rates in reading ability are predicted by each model,

albeit for differing reasons.. It is difficult to test thas



34

proposition empirically, however, until more normative data ais
gathered on the rates of acuuLring develormental abilities
essential to reading. In the mental retardation literature, both
models suggest a slower or impeded rate of acquiring developmental
milestones. |
The evidence for the catch-up phenamencm, as it relates to
reading disability, suggests that catch-up may occur in early
developing abilities subserved by the right hemisphere but not on
later developirg abilities subserved by the left hemisphere. The
deficit model clearly predicts no catch-up on reading and reading-
related abilities in develommental dyslex'lcs. The similar sequence
hypothesis is unspecific about abilities that may or may not catch
up in the reading disabled child as compared to the normal child.
Support for- the deficit position may be strengthened 1f reading
abllity 1s not demonstrated to catch-up. However, as long as
permanent sequalae are postulated for some "undefined" abilities in
the sumilar sequence hypothesis, this issue 1s difficult to test as
to 1ts support for one model or the other. Of course, in the field
of mental retardation, no catch-up 1s predicted by either model.
The one clearly defined position for both models in both areas
{learning disabliltles and mental retardation) is that of variant
and invariant cognitive sequences. The sumilar sequence hypothesis
predicts that the pattern of cogmtive abilities for the reading
disabled and the mentally retarded will be the same if they are
equated on, for the former, reading ability, for the latter,

cognitive ability. Fletcher et al. (198la), referring to reading



35

disabilities, have stated:

If disabled readers differ in rate but not sequence

of acquisition, older disabled children should dis-

play cognitive performance patterns similar to

those characteristic of yourger normal children.

Consequently, older disabled and younger normal

children matched on reading level should display

similar patterns on other reading-related skills.

(e. 14)
The deficit model predicts, for both populations, that the cognitive
ability patterns, for normals, retardates and dyslexics will differ
because of underlying reurclogical differences.

It wi1ll be the assessment of abilaty patterns that 1s the
primary focus of this research in evaluating the two models. To
this end,.we wi1ll compare different children on a series of neuro-
psychological tests tapping a broad spectrum of abilities. The
following 1s a brief rationale for the choice of dependent measures
thought to best.represent a range of cognitive abilities that will
enable us tg campare normals, reading disabled, and mentdlly
retarded children in terms of the deficit model and similar

sequence hypothesis,

Dependent measures. It was apparent 1n reviewing the support
for both models in the area of mental retardation that most research
has been based on narrowly defined measures of behaviour, e.q.,
stimulus trace hypothesis, sumple discrimination tasks, and
unidimensional Piagetian tasks. It would seem wise, 1n evaluating
these models, to extend the measures to include a broader spectrum
of abilities than those previocusly assessed. The crucial question
to be answered requires the compariscon of a normal and a mentally

retarded population equated on cognitive level. This comparison
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might best be undertaken by knc;mng what neuropsychological abilities
are evident in each group as a means of making a statement about
coqmtive abrlities.

Boll (1974), Matthews (1963, 1974), Matthews & Reitan (1963-64),
Reitan (1966b, 1973) amd Benton (1970) have provided same exploratory
work with neuropsychological measures with the mentally retarded.

The results indicate that the comparison of ability patterns between
normals and mental retardates offer possibilities for testing the
similar :csequence hypothesis.

Even though extensive neurcpsycholcgical measures have been used
in t?le research in learming disabilities, most evaluations of the
samilar sequence hypothesis and the def:.c1t‘ moc:iel have used
scmewhat different measures. Thus, a proper evaluation of the two
models requires the use of similar dependent measures with the
normal reade’ars and the reading disabled population.

Recently, Gates (1981) has factor analyzed (usirzg a R-type
analysis) most of the neuropsychological test battery utilized by
Rourke and his colleagues. Variableé not included in the analyses
were those suspected of being unreliable or highly skewed (e.qg.,
aphasia screening test, senéory—perceptual exam). In the interest of
parsimony, for this studiawe have selected tests representing
factors that were consistently represented across the ages (years
7-8, 9-10 and, 11-12) and were reflective of a broad range of
neurOpsychoaiogical abilities. Arzother consideration in the choice of
tests was the decision to use raw scores in the data analyses. Because

some of the tests change in character between the ages 5-8 and 9-15,

only those tests that remain the same across the ages were chosen.
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The factors, and tests chosen that loaded highly on the factors,

are: 1) Sumple motor - grip strength apd finger tapping speed; 2)

Camplex motor ~ maze co-ordination test; 3) Incidental learning -

Tactual Performance Test, memory camponent; 4) Scmato-sensory -

Tactile Finger Recognition; 5) Visual-perceptual - Object Assembly

and Block Design subtests of the Wechsler Intelligence Scale for

\
Children (WISC) (Wechsler, 1949) Tactual Performance Test, total

performance time; 6} Verbal-réceptive-expressive - Sentence Memory,

Peabody Pacture Vocabulary Test IQ, Vocabulary subtest of the WISC;

7} Verbal-auditory attention and concentration - Verbal Fluency,

Auditory Closure and Speech Sounds Perception. These measures were
then organized into three categories, a) motor-tactile perceptual,

b} non-verbal cognitive and c) verbhal cognitive (Table 1),

@ectatlons {

In sumary, two models have been presented that attempt to
explain the differential patterns of abilities between normal children -
and reading disabled children, and between normal cl}l%ciiren and
mentally retarded children. '

‘Mdherents to the similaressequence model would argue in support

of the following expectations:

1) In a mentally retarded population, the patterns of cognitive

abllltieg, as measured by a series of neuropsyclnlogqlcal tests, are
predicted to be the same for normal children and mentally retarded
children when they are equated on mental age. In essence, the rate
of acquiring a developmental skill and the final level of ability

will daffer , but the sequences of cognitive development will be
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CATBGORIZATION OF DEPENDENT MFASURES

Categories
Motor Non-Verbal Verbal
Tactile~Perceptual Cognitive Cognitave
Grip Strength Object Assembly Sentence Memory

Finger Tappang
Maze Co-ordination

'I‘:actlle Finger
Recognition

Block Design

Tactual Performance
Test Memory

Tactual Performance
Test Total Time

Peabody Picture
Vocabulary Test
Raw Score
Vocabulary
Auditory Closure
Verbal Fluency

Speech Sounds
Perception
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s:mila; for both 'ném\al and retarded 'chlldren.

2) In=a feading disabled population, the patterns of cognitive X

.

abrlaty, as measured by 4 series ‘?f neuropsychological tests, are
predicted to be the same for older drsabled reacers and.younger
normal readers when they are equated for reading abllli:y. The rate
of acquiring a developmental ’Sklll and the magnitude of any observed
differences are predicted to vary with chronological age and the

developmental rate of the attribute processed. The final level

attained 1s dependent upon the child's abrlity to catch-up hefore .
the develomental rate diminishes at adolescence. However, the
sequences of cognitive development are expected to be sumilar for both
normal and disabled readers. Thus, the older disabled reader will
read i1n a manner smmilar to that used by the younger normal reader.

Adherents to the cerebral deficirt model would argue 1in support

of the following expectations:

I) In a mentally retarded population, the patterns of

performance on a series of neurcpsychological tests arg predicted to '
be different than the patterns of performance for norma‘l children,

1.€., not only the rate of acquiring a developmental ability and

1ts final level will differ hut the cognitive developme:t sequences

in the retarded child will vary fram that ee-xpected within a rormal

population.

2) In a reading disabled population the patterns of performance

on a $ries of neurcpsychological tests are predicted to be different
than the patterns of performance predicted for normal readers.
(Particularly on those camplex abilities, reading and language-related,

thought to be subserved by the left hemisphere). Thus, rate and

A
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level of a developmental abrlity may vary from that expected within
a normal population, especially for more complex language related
abilities, Also, cognitive stages or sequences are predacted to
differ in the learning disabled c:hlld (agsuming an underlylng
cerebral dysfunction) from those observed 1n the normal child.

Based on these considerations, scme differential predictions may
be derived that would provide suyport for one or the other mdel,
The research on famalial, non-institutionalized retardates strongly
mdlcates that the performance of t:hese children 1s similar to that of
the normal chilg (e.g., Rourke, 198la; Weisz & Zigler, 1979; Zigler,
1969). Thus, normal ang mentally retarded children who are equated
on mental age are expected to perform similarly on cx;gnitlve tasks
when they are equated on cognitive ability, i.e., mental age.

However, comparisons between normal children and mentally
retarded children on motor Reasures are expected to daffer, 1.e.,
motor measures will reflec;c age dependent developmental gaJ‘.an.. :
Clausen (1966) found that Strength of Grip was closely related to
chronological age. He also found that performance for different
chronological aged retardates (ages 8-10, 12-15, 20-24) on other
motor variables, e.q., finger tapping speed, closely approximated
the control sample who were between 8-~10 years of age. Because
Clausen's tata was collected on institutionalized retardates of
dlfferipg etiologies, his results may not be applicable to
non—inst.}.tutionalized, familial retardates.

Furthermore, there 1s no viable basis for making a specific

prediction about the performance of the familially mentally retarded
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on Tactile Finger Recognition. However, it 15 expected that their
performance will be equal to the normal children.

In referernce to the normal and dlsabledJ readers, 1t 1s also
expected t.hat motor measures will reflect developmental gains, 1i.e.,
there 1s no evidence that disabled readers will perform poorer on
these measures than normal readers. There 1s variable evaidence for
predictions concerning performance on Tactile Finger Recogmitaion, F 19’Cd:°~f '
Taylor, Morris, and Satz (1981c) found that normal rf;aders_ were surerior to
Cyslexic children in kindergarten on Tactile Finger Recognition.
However, by the end of Grade 2 (usually at age 7-8), there were no
significant group differences on Tactlle_E:mgeL; Recognition. On d
the other hand, Reed (1968) found that children at age 10 with
preda:li:nantly right-handed errors on finger agnosia were poorer readers
than were those children with predemurantly left-sided errors. In

*

addition, Fisk and Rourke (1979) established that certain subtypes of

disabled readers were differentiated by poor performance on Tactile

L

Firger Redogrataon. Mc.>reover, Ifourke {187¢b) has sugges that'
fJ.nd’mgs on Tactile Finger Reoog;mtlon may be influenced by inadequate
test ceilings. Thus, no specific predictions are made for the disabled
readers in the present study. Hopefully, the findirngs may shed .
same llght on the relat.lohshlp of Tactile Finger ReoognJ.tJ.on,
chronologlcal age and reading level. .o I

It is also expected that camparisons of normal and dlsab}ec;
’readers on non-verbal ;x_ngmtlve tasks that are rot deperdent on
reading related skills will also reflect developmental gains

>

related to age (Rourke, 1976b). Finally, verbal cognitive measures
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are expected to be variable-and non~Tinear, reflecting the different

o cognJ.tJ.ve abilities underlymg the dyslexic readers' means for (‘*

.
[ M .
N

. * Bandlang information (Rourke, 1981b).

o » N

-The follomng hypotheses were tested using 3 groups of children.
One normal group of c‘mldre.n, (age 7-8) wexe used as a canparlson
group 'I'he&a normal children were compared to young mengally reta.rded
{(mean age = 10.73), and old mentally J;e.tqrded children (mean age =

13,5—2:)', after equating for mental age {mean mental age = 8.49). The
t same normal children (age‘ 7-8) were also compared to disabled readers
- % ’ ' , e
g at 9-10, 10-11, 11-12 and 12-13 years of age, after equating for
- . . )

§ A -

E‘eac}mg level at grade 2, ~

.

* L]

A

-

Statement of Hypotheses

v

. Méntally RetardedrChlldren Campared to Normal Children

- Hypotheses: 1) Motor, Tactlle-perceptmal It 1s predict that

-

significant dlfferénces will occ_:ur on motor measure 'scores as a
function of developnental gains assoc:.ated‘mtjl chronologacal agge
i.e., romal children, < young mentally retarded chlldren, < old
'mient.:a'tlly retarded children.’ No s:.gm.flcant differences are prechcted-
for. tactile finge.r recognition, i.e., normal chaldren = young
mentally retarded children = old mentally retarded ch}ldren.

2) Nop-verbal cognitive. It is predicted that the scores

~ +. obtained on the nc;n-verbal measures will not significantly
: dlffere.ntlate Petween the groups thus reflecting their equation
for mex\tal age, 1.e., normal children = young mentally retarded
c:hlldren bld mentally retarded chlld.t:en.

L] ”



43

“3) Verbal-cogmtive. It 1s predicted that the scores obtained

on the verbal measures wpll not sigmificantly differentiate between
the groups, thus reflecting their equation for mental age, 1.e.,
normal children = young mentally retarded chlldren. = old mentally
retarded children.

o~

Reading Disabled Children Covpared to Normal Readers

Hypomeées: 1) Motor, Tactile-perceptual. It is predicted that

significant differences will occur on r}btor measure scores as a
function of developmental gains associated with chromlo‘gical age,
i.e., nomal readers (age 7-8), <9-, <10-,<11~, < 12-year-old-disabled
readers. No speciflaénredlctmhs are made for scores on tactile finger
recognition. -

b) Non-verbal cognitive. It is predicted that sigmificant

differences wall occur on non-verbal meastire scores as a function of
developmental gains associated with chronological age, 1.e., normal .
readers (7-8 years),< %-, <10-,< 11-,< 12-year-old-disabled readers
equated on reading level.

c) Verbal-cognitive. It 1s predicted 'that significant

differerces will occur on verbal measure sc;ox:es. However, the
performance of the disabled readers of varying ages, is expected to
be reflected in variable scores which do not increase as a function

of developmental gains associated with age.

>

' L



Data Collection

Mentally retarded and reading disabled sibjects were drawn from
the clinical files of a neuropsychology service in a large urban
childrens® mental health climic serving a catchment area o‘f three
counties. Children are referred to ths clinic for neuropsychological
assessment because of academic drfficultres or other adaptive problems
suspected to be due largely to'some for_m of cerebral mpa:.rment
Each subject had received a sténdardlz:ad comprehensive battery of
neuropsychological measures, administered in a standardized manner,
by highly trained psychometrists (Rourke, 1976a, 1978).

The normal readers were rot part of the above data base referred
to the center. They were part of a longitudinal study begun in
1969 in which a population of normal readers (ages 7-8) were drawn
from an urban sehool system and administered the same comprehensive
battery noted alove, also by trained psychametrists (Ridgley, 1970).

Because the administration and scoring of the test battery
takes approximately elght hours per subject, 1t wa.s decided to

use this well documented and carefully collected data base in the

present study.
44
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Subjects

Tharty-three normal readers (ages 7-8 yrs, males) were selected
fram the longltudina]: data collected by Ridgley (1970). The mentally
.retarded children (n = 38) and the reading disabled children (n =
24 for each age g'roup, all males) were drawn from the above
mentioned data bhase.

ALl children included 1n the study met the following criteria:

1} they were not in need of psychiatric intervention because
of socio-emotional disturbancés;

2} they spoke Englash as their primary language in home and
school;

3} they did not suffer from uncorrected visual acuity \problans
or sagnificant hearing losses;

4) they did not have a history of medically documented cerebral
trauma or neurological dysfunct:lon;

5) they had#attended school regularly since approximately
the age of six years:

6) they were not judged to be culturally deprived.

Mentally retarded. In addition, the mentally retarded children

were further defined as non-institutionalized, with a full scale
IQ (Wechsler, 1949) £ 80 but > 55. The mentally reta;:'ded children
were matched for mental age (deraived fram the Wechsler scales) with
the normal children. '

L)

Reading disabled. The reading disabled children had a full

scale IQ between 90 and 115, and were equated for reading level (using

" the Wide Range Achievement Test) with the normal readers. Four age-
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groups of reading disabled children (ages 9-10, 10-11, 11-12, 12-13)
were compared to the normal readers (age 7-8),

Normal readers. All normal readers were rated as average with

respect to school performance by their teachers and principals. They
also had obtained a percentile ‘scoré of 50 or more on the Reading
subtest of the Metropolitan Achievement Test (Ridgley, 1970). Their

I0s ranged from 90-117, with two children having IQs above 115.

Criterion Measures for Subject Selection

. )
Wide Range Achievement Test (WRAT). This is a widely used test

for evaluation of academic achievement and consists of three parts:
Reading (word recognition), Spelling, and Arithmetic. Scores may be
obtained in three ways, grade-équivalent scores, percentile scores
and standard scores (Jastak & Jastak, 1965). Grade-equivalent scores
were chosen as a means of equating normal readers with the

different age groups of disabled readers.

Wechsler Intelligerce Scale for Children (WISC). Ihis test is

widely used and needs no intreduction here. The formula for
calculating mental age (MA) was based on a method described by

"Wechsler, 1.e., MA = IQ x CA {Wechsler, 1949).
100

F]

Test Measures

Motor Tactile Perceptual

Grip strength (GRIPM). Measurements of grip strength were made
with each hand for each subject using a Smedley Hand Dynamometer.
Two trials were given for each hand and a mean score obtained for

each hand (Rertan & Davison, 1974). Mean scores in kg. for both hands
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were obtained for each subject.

Finger tapping (FTAPM). ThisTtest 1s a measure of finger-tapping

speed using a special}y mounted, ada;pted, manual tapper. The
apparatus 1s modified slightly for younger chuldren (5-8 years) -
using an electronic counter and tappirg key that does not traverse
as wide an arc as that used for olcier children. Measurements are
taken first with the index finger of the preferred hand ard then
with the non-preferred hand (Reitan & Davison, 1974). Mean number of
taps 1n 10 seconds (3 trials each hand) were obtained for all
subjects.’ -

Maze co-ordination test (MAZCM). A modified maze is usled

{Lafayette Instrument Company, #2706A) so that bland alleys have been
elnm:nated. The maze 1s placed on a stand in a vertical position a
directly in front of the subject. The test i1s administered in
essentially the same way to younger ch:ildren (5-8 years) except that “the
board 1s placed in a horizontal position. The subject 1s required to
go through the maze with an electric stylus, trying not to touch the -
sides (Rertan & Davason, 1974). Scores were reooréed for two right-
and two left-hand trials. Mean scores for both hands were obtained
for cumlative tame of contact with the sides of the maze for all

subjects.

Tactile Finger Recognition (TFR). This procedure tests the

ability of the subject to i1dentify individual fingers on each hand
following tactile stamulation of each finger.. The test 1S gaven without
the subject's use of vision for identification. Four trials are

used for each finger on each hand, vielding a total of 20 trials

~ir
3

3 ]



on each hand. The score 1s recorded as the number of errors for
each hand (Reitan & Davaison, 1974). Mean error scores were obtained

for all subjects. )

Non-Verbal Cognitive

Cbject Assembly (OBJASS). This subtest of the WISC requires the
subject to mampulate the disarranged parts of four formboards. It is
necessary to arrange the parts in a spatially meaningful way to make
a whole. The total 'score depends on speed and accuracy of block
placement (Wechsler, 1949). The total number correct was obtained
for each subject.

Block Design (BLKDES). This subtest of the WISC required the
subject to arrange coloured blocks to form designs which match those
on printed caxds. The stimuli are 10 printed geametric designs. The
score okbtained depends on speed and accuracy of block placement
(Wechsler, 1949). The total number correct was obtained for all
subjects.

‘Sentence Memory (SENMEM). This test consists of a series of

25 sentences, the first being just one word but then the sentences
get progressively longer. The sentences are presented on a tape
reoE)r;ier. After presentation, the subject must repeat the sentence.
Total scores for the number of correct sentences repeated were
obtained for each subject.

Tactual Performance Test (TPIMEM, TPTIT). The.Tactual Performance

Test utilizes a modification of the Seguin-Goddard form board. The

subject is blindfolded before the test begins and 1s not permitted to

-
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see the form board or blocks at any time. His/her task 1s to fit
the blocks into their proper spaces on thc.a board using only her/his
preferred hand. After having campleted this task and without
havmg'been given prior warning, he/she 1s asked to perform the same
task using her/his nonpreferred hand only. Finally, she/he 1s askeii
to do the task a third time using both hands. After the board and
blocks have been pﬁt out of sight, the blindfold 1s removed; and',
the subject 1s asked to draw a diagram of the board representing the
blocks in their proper spaces. This drawing 1s scored according to
Memory and Localization components .. The Memory camponent 1s based
upon the number of blocks correctly reproduced in the drawing (Reitan
& Davison, 1974). Memory component scores were cbtained for
each subject. Total time recorded is the time taken to canplete
the task with the dominant hand plus the non-dominant hand plus both

hands. Mean total time scores were obtained for each subject.

Verbal Cognitive

_Pea.body Picture Vocabulary Test (PPVIRS). This test measures

voecabulary by requaring the subject to identify the prcture named
by the examiner (Dunn, 1959). The total nuvber correctly named was
obtained for all subjects.

"Vocabulary (VOCAB). This subtest of the WISC requires the
subject to define 40 spoken words. The score depends on the number
of correct definitions. The total number correct was obtained for
each-subject. )

Verbal Fluencey (VFLU). In this test the subject is requred to

name as many words as she/he can which start with the sounds "pP" and
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"C". For each sound there 1s a 60-second time limit. Scores for
the total number of correct words produced for both sounds were
obtained for each subject. ‘

Auditory Closure (AUDCLO). This is a test of sound blending.

The puri:ose 1S tc; present progressively longer chains of sound elements
which the subject must blend into words. Sounds are presented on a
tape recorder. Scores for the total number of correctly reproduced
words were obtained for each subject.

Speech Sounds Percep'tlon (SSPER}. The Speech-sounds Perception

Test consists of 60 spoken nonsense words, the beginning and ending
consonant sounds of which vary while their "ee" 1 sound remains
constant. The test 1s played from a tape recorder with the in-
tensity of sound adjusted to meet the subject's preference. The
subject's task 1s to underline the spoken syllable, selecting from
the three alternatives printed for each i1tem of the test form. Thas
test requires the subject to maintain attention throuwgh 60 items,

to perceive the spoken stimulus-sound through hearing, and to relate
the perception through vision to the correct configquration of letters
on the test form (Reitan & Davison, 1974). The number of correct

sounds perceived were obtained for each subject.

' Selection of Subjects

Study I. All 33 nommal children were inclGded 1n the camparison
between normal and mentally retarded children. The mental ages for
the normal children rangeé from 7 years to 9 years 6 months, with a
mean age of 8 years 2 months. The accuracy of the formula MA x CA/100

was compared to an alternate method recomnepded by Wechsler (1949},

e e
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l.e., camparing the raw score obtained on each subtest to subtest
age-equavalent scores. Both methods were used 6n a sample of 19
subjects; a pearson product mament correlation of .976 was obtained.

The mentally retarded children were selected fram o;rer 3000
cases to meet the criterion for mental age as well as the previously
stated criteria for subject selection. Of these, S5 met the
criteria for ages 9-11 (the younger group), and 24 met the criteria
for ages 12-14. Subjects with missing test scores were deleted

fram the younger group. Thirty-three children were chosen randomly

—eorn

from the remaining 43 cases. ,

"In the older group, those subjects with 3 or more missing test
scores were deleted, narrowing the group to 15. Of these 15, sn’:‘\
had 1 to 3 missing test scores.

Because three WISC subtests were used as dependent measures, the
FSIQ was calculated on a pro-rated basis excluding Vocabulary, Block
Design and Object Assembly. Mental age was then calculated for each
subject using the pro-rated IQ. Means and standard deviations are
presented for the three groups on the pro-rated IQ and the criterion
value of mental age (Table 2).

Hamogeneity of variance ‘:ms evaluated for all pairwise
comparisons on mental age and IQ/usmg Hartley's Fmax statistic
(Winer, 1962). The hypothesis of homogeneity of variance was
achieved for all Jpairs, However, even though not statistically
significant, the mean mental age for the yourg mentally retarded
children was almost a year lower than the mean mental age for the
older mentally retarded children, 7.954 for the former and 8.893 for

the latter. Ten children in the yournger group with mental ages of
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TABLE 2

MEANS AND STANDARD DEVIATIONS (S.D.} FOR THE NORMAL CHILDREN,

YOUNG MENTALLY RETARDED CHIIDREN (MR} AND THE OLDER MENTALLY

RETARDED CHILDREN (MR) ON PRO-RATED FULL SCALE INTELLIGENCE
QUOTIENTS (FSIQ) AND MENTAL AGE (M.A.)

Group FSIQ M.A.
Mean (S.D.) Mean (S.D.)
Normal .
(n=33) . 107.303 (6.735) 8.263 (0.647)
Young MR
(n=23) 77.478 (5.221) 8.326 (0.643)
0ld MR

(r=15) 71.666 (6,837) 8.893 (0.856)




7.3 ard below were dropped. The remaining 23 children had a mean
mental age of 8.326.

Study I1. Twenty-four normals were selected fram the nommal
reading group. Thos;e with, WRAT reading grade levels of 2.0 and below
a;)d 5.0 and above were excluded to reduce the variataon in the
sample. Twenty-four subjects remained with WRAT reading grade scores
between 2.6 and 4.7.

Reading disabled subjects who achieved at a WRAT reading grade
level between 2.6 and 4.7, as well as meeting the previously stated
criteria were selected from over 3000 cases. An additional selection
criterion was added, 1i.e., that all WRAT scores be based on the 1965
norms. Twenty-four subjects were then selecteed randomly from 72
nme—yea:r-olds, 59 ten-year-olds, and 52 eleven-year-clds. Only 24
twelve-year-clds met all the criteria. Because three WISC subtests,
Vocabulary, Block Design and Cbject Assmf:ly are deperdent measures,
the FSIQ was calculated on a pro-rated hasis excluding the three
subtests, Means and standard deviations for reading grade level
ard pro-rated IQ are presented in Table 3.

Homogeneity of variance was evaluated for all possible pairwise
camparisons on IQ and WRAT reading grade level using Hartley's
Fmax statistic (Winer, 1962). The hypothesis of hanogenext.:y of

variance was achieved for all pairs.



TARLE 3

54

MEANS AND STANDARD DEVIATIONS (S.D.) FOR ALL READING GROUPS (NORMAL
READERS, NINE~,:TEN-, ELEVEN-, AND TWELVE-YEAR-OLD DISABLED READERS)
ON PRO-RATED FULL SCALE INTELLIGENCE QUOTIENT (FSIQ) AND READING

GRADE LEVEL
Group FSIQ Reading Grade lLevel
»
o Mean (S.D.) Mean (S.D.)
Normal
(r=24) 107.583 {6.921) 3.837 (0.688)
Nine
(r=24) 99.500 (6.206) 3.300 (0.602)
Ten -
(n=24) 96.291 (5.614) 3.450 (0.719)
Eleven
(re=24) 96.625 (7.740) 3.870 (0.609)

Y Twelve
(r=24)

96.125 (5.643)

4.016 (0.588)

L4



CHAPTER IIX
" RESULTS
The results of the camparison of the nornal-ch:;ldren wjrth the
yourger ard olderamentally retarded children 1s presented _fﬂixxst.
Following this are the analyses resulting fram the ccmpanso;/ of
the normal readers fage 7-8) with the disabled readers at 9, 10, 11
and 12 years of age. A priori predictions were made for most
dependent: measures and thus, performance,means were graphed whether
or net sigmficant mean differences occurred with the overall F test.
Combined on the same graph far each individual dependent measure
are performance means for the normal children, disabled readers, and
" mentally retarded children. The same normal children were used as a
canparison group for the disabled readers and mentally retarded
children. Their performance means were graphed only once. 'In
addition, normative data for the age groups represented in the study
was presented as a meaningful reference point for the reader (Dunn,

1965§ Knights, 1970; Wechsler, 1949). These means atre presented in

Apperdix A and all means are graphed 1‘n Figures 3 to 9.

Camparisons Between Normal and Mentally Retarded Children

Sumary statistics are presented for the nomal arx!‘mentally;-etarded
children 1n Table 4. All multivariate comparisons yielded sagnificant
group difﬁerences. Analyses of variance were then computed on

the three categories of deperdent measures, motor tactile-perceptual,

55
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TABLE 4 o
-y MEANS AND STANDARD DEVIATIONS (SD) FOR NORMAL CHILDREN,
_' YOUNG MENTALLY RETARDED CHILDREN (YOUNG MRS) AND OLD
:  MENTALLY RETARDED CHILDREN (OID MRS) ON AGE AND ALL DEPENDENT
MEASURESL
Variable Normal (n = 33) Young MRS (n= 23)-  Old MRS (n = 15)
BGE 7.710 (0.291) 10.738 (0.815) 12.527 (0.551)
GRIPM 12.175 (2.337) ﬁé; (4.310) 17.651 (4.951)
"FTABM' 31.265 (9.370) 30.103 (3.451 34.580 (5.047)
wazan . 4L.878 (16.526)  50.434 (23.128) ~ 41,800 (18.186)
TFR 1.621 (1.494) 1.978 (1.360). 2.107 (2.202)
oSS - 18.545 (3.401) 15.869 (4.975) 19.000 (5.529)
"BLKDES 12.757 (7.750) 0.60¢ (4.933) ' 11.400 (4.404)
TPIMEM, 4.454 (1.276) 3.608 (1.437)- 3.800 (1.207)
PTT - 13.039 (5.146) 13.450 (7.088) 10.477 (5.389)
dmamt . —12.545 (2.476) - 10.826 (2.534)  10.727 (2.649)
PPVIRS 69.757 (6.026) g9.217 (0.70aF . - 75333 (12.051)
.VOCaB 22,090 (5.216) 23.260 (5.029) 26.333 (5.984)
VP 6.863 (2.359) ' 4.804 (2.579] 5,727 (2.04)
apcLo 0 13454 (3.500) 10.086, {4.631) 9,727 (5.159)

.
L - . . &
- B

'SSPER . 22.575  (3.509) 17.260 (5.840) 21.538 (4.25’4)f .

'lpbbrevi_at'ions are defined i the Method section under "Dgpendentj ’
.« Measures." N '

-
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non-verbal cognitive, and verhal cognitive. Scheffé's multiple
camparisons using the F test were pe::'fomed on all means (Ferguson,
1959). The significant means are presen’ij/m Appendix B.

Motor tactile~perceptual measures. gnxficant group differences

were found for Strength of Grip, ¥ (2, 67) = 12.74, p = .0001.
There were no sig(niflcant differefces found for the remaiming three
dependent. measur:'es. in this category, 1.e., Maze Stylus Contacts,
Finger Tapping Speed and Tactile Finger Recognition (Tzable 5}.

All performance means were then campared using Scheffé&'s F test
for muitiple pair-wise camparisons (Ferguson, 195%). Because of missing
data, thé number of old mentally retarded children was 14 in thessy
palr-wise camparisons. Slgmflcan‘t mean differences were evident
between the chd mentally retarded and normal children, and the old
mentally retarded and young mentally retarded children orn Strergth of
Grip. No other pair-wise comparisons were sigmificant in this -
category (Figures 3 and 4, ?ee also Appendix B).

Non-verbal cognitive. Analysis of variance resulted in a '

significant ¥ for Object Assembly, F (?, 68) = 3.18, p = .04, and

Tact;._ial Performance Test-Memory Component, F (2, 68) = 3.11, p = .05. !

Neither Block Design nor Tactual Performance Test Total Time significantly

differentiated the three grQup-s (Table 6). ‘
Again, all berfox:manqe means were-a carpgred using Scheffé's F test.

No significant differences resulted from all possible pair-wise

comparisons” (Figures 5 and 6, see also Appendix B}. \ :
' ) /

Verbal cognitive. The following measures had significant F
values: Sentence Memory, F (2, 62) = 4.16, p = .02; Verbal Fluency,

F (2, 62) = 5.08, p = .009; Auditory Closure, F (2, 62) = 5.15, p =



TABLE 5

ANALYSIS OF VARIANCE FOR NORMAL CHILDREN,

. YOUNG MENTALLY RETARDED CHIIDREN AND OLD MENTALLY RE-
TARDED CHILDREN ON GRIP STRENGTH (GRIPM), FINGER TAPPING
SPEED (FTARM), MAZE CONTACT (MAZCM) AND TACTILE FINGER
RECOGNITION (TFR)

Variab}e daf F value o
GRIPM 67 ' 12.74 .0001
FIARM' 67 1.63 .2045
MAZCM 67 1.46 .2393

TFR 67 ) 0.58 . 5647
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TABLE &
ANALYSIS OF VARIANCE FOR NORMAL CHILDREN,
YOUNG MENTALLY RETARDFD CHIIDREN AND OLD MENTALLY RF-
TARDED CHIIDREN ON OBJECT ASSEMBLY (OBJASS), BLOCK

DESIGN (BLKDES), TACTUAL PERFORMANCE TEST MEMORY COMPONENT
j  (TPIMEM) AND TACTUAL PERFORMANCE TEST TOTAL TIME (TPTTT)

Variable ; af - F value P
OBJASS 68 3.18 .04

" BLXDES €8 1.67 .10
TPTMEM 68 3.11 .05 -

TPTTT 68 ' 1.30 .27
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'7008; and Speech Sounds Perception, F (2, 62) =9.40, p = .0003.
Peabody Picture Vocabulary Test Raw Scores and WISC Vocab}zlary dld»not
significantly differentiate the three groups (Table 7).
Scheffé's, pair-wise camparisons were performed on all means using
- the g test. Because of missing data, the number of cld mentally
retarded children was nine in this category. Significant mean
differences were found between the normal children and the young
mentally retarded children on Verbal Fluency, and the normal children
and the young mentally retarded children on Speech Sounds Perception

(Figures 7 to 9, see also,Appendix B).
- \

Camparisons Between ‘Noymal and Disabled Readers
~/

The following are the comparisons of thernom\al‘ readibhy group,
at 7-8 years o:f age, with the disabled readers, at 9, ‘10, 11 and 12
years of age (all groups, n = 24)., Means and standard deviations are
presented in Table 8 for age and all depenéent measures for the faive
groups. All multivariate camparisons yielded sigmificant group
differences. Analyses of variance were thén camputed for all
categories of dependent measures,’mtor tactile-perceptual, non-verbal
cognitive, and verbal cogmtive. Mean differences on all deperdent
measures were canpared using a Neuman-Keul's procedure (Winer, 1962).
The significant means are graphed in Appendix C.

Motor tactile-perceptual. Significant mean group dﬁferences

were found for Strength of Grip, F (4, 115) = 12.19, p = .0001;
3.62, p = .008; and Maze Stylus

Finger Tapping Speed, F (4, 115)
Contacts, F (4, 115) = 6.75; p = .0001. Mean group differences

7% . werenot significant for Tactile Finger Recognition (Table 9).

—
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TABLE 7 ‘

ANALYSIS OF VARIANCE FOR NORMAL CHIIDREN,

YOUNG MENTALLY RETARDED CHILDREN, OLD MENTALLY RE-
TARDED CHILDREN ON SENTENCE ME) (SENMEM) , PEABODY
PICTURE VOCABULARY TEST RAW SCORES /(PPVTRS), VOCABULARY
{(VOCAB) , VERBAL FLUENCY (VFLU), AUDITORY CLOSURE (AURCLO),

AND SPEECH SOUNDS PERCEPTI PER)

Variable df F value - ( 2]

SENMEM 62 4.16 .02
~J

PPVTRS 62 0.55 .57

VOCAB 62 2.20 11

VFLU 62 5.08 . 009

AUDCLO 62 B.1%8 .008

SSPER 62 9.40 .0003
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TABLE 9

ANALYSIS OF VARIANCE FOR NORMAL AND DISABLED
READERS ON GRIP STRENGTH (GRIPM), FINGER TAPPING SPEED (FTAPM)
MAZE CONTACT (MAZ(M), AND TACTILE FINGER RECOGNITION (TFR}

64

Variable df F value ‘B
GRIPM 115 12.19 0.0001
FTARM 115 3,62 0.0081
MAZCM 115 6.75 0.0001
TFR 15 0.92 0.4556




Pair-wise camparisons were conducted on ordered means using
the Neuman-Keuls method (Winer, 1962). On Strength of Grap,
significant mean differences occurred for ages 12 and 8, ages 12 and
9, and ages 12 ard 10; and for ages 11 and 8, ages 11 and 9, and ages
1l and 10. On Finger Tapping Speed, sigmficant mean differences
were found for ages 12 and 8, ages 12 and 9, and ages 12 and 10. On
Maze Stylus Contacts, sigmificant mean drfferences were found for ages
12 and 8, 12 ard 9, and ages 12 and 10; also for ages 11 and 8, and
ages 11 and ¢. No mean differences were foud for any mean comparisons
on Tactile Finger Recogrition (Figures 3 and 4, see also Appendix C).

Non-verhbal cognitive. Significant mean group differences were

found for Object Assembly, F (4, 115) = 14.71, p = .0001; Block Design,

"

F (4, 115) 14.21, p = .0001; and Tactual Performance Test-Total Time,

F (4, 115)

1l

11. 10, p = .0001. Mean group differences were not
sigmficant for Tactual Performance Test-Memory Camporent (Table 10).
« Pair-wise comparisons using the Neuman-Keul's method (Winer,

1962) resulted in significant mean drfferences on Block Design for
ages 12 and Pj ages 12 and 9, and ages 12 and 10; for ages 11 and 8,
ages 11 and 9, ages 11 and 10; and finally, for ages 10 and 8. On
ObJect Assembly, significant mean differences were found for .ages

12 and 8, ages 12 and 9, ages 12 and 10; for ages 11 and 8, ages 11
and 9, ages 11 and 10; and for ages 10 and 8. On Tactual Perforthance
Test Total Time, sigmficant mean dlffere.r:ces were found for ages 12
and 8, and ages 12 and 9; for ages 11 and 8; for ages 10 and 8; and

for ages 9 and 8. No sagnificant mean differences were found on Tactual

Performance Test-Memory Component (Figures 5 and 6, see also Appendix C).

Verbal cognitive. Overall significant mean group differences



ANALYSIS OF VARIANCE FOR NORMAL READERS AND

TABLE 10

66

DISABLED RFADERS ON OBJECT ASSEMBLY (OBRJASS), BLOCK DESIGN
(PLKDES), TACTUAL PERFORMANCE TEST MEMORY COMPONENT (TPIMEM) AND

TACTUAIL, PERFORMANCE TEST TOTAL TIME (TPTTT)

Variable daf F value o]
OBJASS 115 14.7) .0001
BLKDES 115 14.21 .0001
TPTMEM 115 2.21 .072
TPTTT 115 11.10 .0001




€7

were found for Sentence Memory, F (4,115) = 2.5‘3, p = .04; Peabody
Picture Vocabulary Test Raw Scores, F (4, 115) = 21.63, p = .0001;
and Vocabulary, F (4, 115) = 36.22, p = .0001. There were no
significant mean differences found for Verbal Fluency, Auditory
Closure and Speech Sounds Perception (Table 11}.

All means for all dependent measures were carpared using a
Neuman-Keul's procedure (Winer, 1962). Mean differences were evident
on Sentence Memory for ages 12 and 9. On Vocabulary, signmificant
mean differences were found for ages 12 and 8, ages 12 and 9, and ages
12 and 10; for ages 11 and 8, and ages 11 and 2; for’ ages 10 and 8; and
for ages 9 and 8. On Peabody Picture Vocabulary Test Raw Scores,
significant mean differences were foud for ages 12 and 8, ages 12 and
9, and ages 12 and 10; for ages 1l and 8, ages 1l and 9, and.ages 11
and 10; for ages 10 and 8; and for ages 9 and 8. No significant
mean differences were found for any pair-wise compariscons on Verbal
Fluency, Auditory Closure and Speech Sounds Perception (Fiqures 7 to 9,

see also Appendix C).
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TABLE 11

ANALYSIS OF VARIANCE FOR NORMAL READERS AND
DISABLFD READERS ON SENTENCE MEMORY (SENMEM), PEABODY PICTURE
VOCABULARY TEST RAW SCORE (PPVTRS), VOCABULARY (VOCAB),
RUDITORY CLOSURE (AUDCIQ), VERRAL FLUENCY (VFLU) AND SPEECH
SOUNDS PERCEPTION (SSPER)

.~

Variable af F value o)
SENMFM 115 2.53 .044
PPVTRS 115 51.53 .0001
vocaB 115 . 36.22 .0001
VFLU 115 .55 .699
AUDCLO 115 .94 .442

SSPER 115 1.24 .296

el
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reading disabled (ages 9, 10, 11, 12) children on Object Assembly and - -
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CHAPTER IV

/) DISCUSSION

¢ The purpose of this study was bo evaluate a similar sequence

<«

hypothesis and a deficit hypothesis as they -are applied to research

in mental retardation ard reading disability. An attempt was made
‘to carpare mentally retarded children with normal children on a series

of deperdent measures, and o, canpare the same normal children with
reading disabled children on the same dependent measures. Multivariate .
analyses of vax:iance and pair-wise mean ¢omparisons were carried out for' .
each group.
In this chapter, the methodological limitations of this study

will be discussed first. An evaluation of the findings in relation to

the specific hypotheses will follow. f‘inally, the implications of

this investigation will be examined,” including suggestions for further

research.

Methodological Limitations

< Sggject-variable.s. A pc;ssible bias may have entered into

L3

the selection of subjects, in that, except for the normal readers,
. they had all been referred for a neuropsychological assessment.
Specifically, mentally retarded children who are referred for

neurcpsychological assessments ma character.:lstically different

. ' from those familial retardates who aYe not referred. Another fubject
- LY [ ]
fagtor that may limit generalization of the findings is the lifited

.
- . ‘e ~

. . 76
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processes, the influence of envixorrpéntal events and their interaction

77

—

4
number of subjects in the old mentally retardgl group.

Criterion measures. The use of mental age as a measure of cognitive

level also has limitations because we must first assume that intelligence
tests tap basic cognitive processes and then that we can sum up these
processes to make a statement about cogmitive level. Considering these
Limitations, the WISC mental age 1s probably one of the best mental age
measures avallable for assessing cognitave level.

In addition, the use of the WRAT reading grade level as a means
of equating children on reading level 1s not entirely unprcblematic.
The WRAT reading subtest essentially requires the reader to proncunce
increasingly more difficult words presented without the contextual cues
in which reading usually takes place. We are assiming in the present
study that this test makes accurate predictions about reading level.
Support for the use of the WRAT stems fram the fact that it is a°
widely used test with proven reliability and validity (Jastak &
Jastak, 1965). Also, a reliable word-recognition test, even though
Lamited 1n its abilaty to describe all of the dimensions, of reading,
is a viable and easily'regaliqated prt;cedure.

- . ~ R
Design limitatiops. This study is also subjéct to the limitations

h]

imposed by a cross-sectional design. Making stqrtanehts about age- )
related deyelommental skills-would best be served Within a Josgitudinal
study. A Je.oqgiuadin'a\; study from pre-school to late teens would
certainlfr answer many questions: about the universality of cognitive

°

with internal events, etc.

-
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Finally, it was beyond the scope of this study to consider the
possibility of different subtypes in the reading disabled sample prior
to selection. It seems likely that if different subtypes are included
in the reading disabled sample there would be greater yariability in
that sample than might be obtained by more restrictive selection

procedures (Fisk § Rourke, 1979; Satz & Morris, 1980).

“Normal Chlldren Compared to Retarded Cfmldren ®

Hypothesis 1: Motor tactile-perceptual. It was' expected that

performance on motor measures would increase as a function of
chronological age. This prediction was ;upported for Stremgth of
Grip. The old mentally retarded children scored significantly higher
than both the normal children and the young mentally retarded children
* on this measure. However, no sigmficant mean differences were fourd
for Finger Tapping Speed and Maze Stylus Contacts, as had been
predicted. Inspection of the data indicates that the old mentally
retarded children performed better than the young mentally retarded .
children on all three tests, but these dlffexl:ences dig not’ reach
cormonly accepted levels olf statistical SEgl’liflC?.hC& (Figures 3 and

4). : .
This finding seems to indicate that predlctlog for motor

. feasures would have to také into acoount‘both gross and fine motor
skills. Clausen's {1966) finding that Strength of Grip was related

to chronological age was replicated. Contrary to éq:;ctations, fine
and camplex motor perfo.rmmes in the mentally retarded populatic‘m_ were
tsifilar to the mean performances of the 7-8 year-old normals fhas

similarity in performance is in accord with Clauser_l'é results, 1i.e.,
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mentally retarded subjects (ages 8-10, 12-15, 20-24)s did not differ frem
normal children (ages 8-10) on fine and camplex motor tasks.

It‘: may, be that fire and ocm‘leex motor activities are influenced by
factors such as attention and motivation, which could affect success
on these tasks. An alternative explanation might bhe th‘at performance
on fine and complex motor skillsTway also be interpreted within the
similar sequence hypothesis, i.e., performance on these skills 1is a
function of oiggnitive level, and efual-mental-age subjects would not
be expected to demonstrate sigmificant mean performance differences
whén compared to equal-mental-age normals.

No significant mean differénces were found on Tactile Finger
Recognitllon. Inspection of the data (Figqure 4) indicates that the
perfoi‘mance nmeans of old and young mentally retarded children were
not sigmficantly, different froam those of the normal chaldren.
Performance levels on Tactile Finger Recogmition for subjects in this

LY

study may also be a function of equation on mental age, and thus fit

within the framework of the similar sequence hypothesis.

Hypotﬁesis 2:  Non-verbal cognitive. It was expected that normal
children, young n;entally retarded children, and old mentally retarded
children, equated on ment'al age, mulé':.not be sigmificantly
differentiated on non-verbal measures. ‘No significant mean d:ff|ferences
were found on palr:wise comparisons between the three groups on
Block, Design, Object Assembly, 'I‘act:u-al Performance Test-Memory

' Canponent, and Tactual Perfarmance Test-Total Time (see Figures 5 and 6).
In addition, mspectmn of the data mdlcates that the performance
lemls for. the yéung and 0ld mentally retarded chlldren were below

-~ their age_ established norms. These r&sults, clearly support Zigler's

, b . ¥
.
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(1969) similar sequence hypothesis.

Hypothesis 3: Verbal cogmitive. It was expected that there would
be no mean performance differences on verbal tasks for normal, yourng
rmentally retarded, and old mentally retarded children. The mean
performance scores for the old and )*oung rﬁentally retarded children on
the Sentence Memory test, the Peabody Plctu:n:e Vocabulary test, the WISC
Vocabulary subtest, and the Auditory U\Closure test, were not significantly
different frem the performance means of the nomal children who were
equated on mental age. The only s'i?jnifican‘t. mean differences évident
were between the young mentally retarded children and the nommal children
on the ‘Verbal Fluency and the Speech Sounds Perception tests.

The performance differences on the latter two tests, evident only
in the yoxfng mentally retarded children, may be due to experiential
factors, e.g.,. decreased atqtentioy&_?/bihty and motivation at a yourger
age. The finding that the mentally retarded children are equivalent
to equal-mental-age nommal children by age 12 suggests that even
though the yourg mentally retarded children are behind in these two
tests, they would be expected to catch up to their mental-age counterparts.
Thas inference qls\ limited, of course, because of the nature.of the
cross—-sectional design.

Also,‘ the mean scores for' the retarded children were weli below &
the norms established for their chronolegical age. The results cléarly
offer considerable support for the similar sequence hypothesis, In
addition, conflicting evidence is provided in regard to Milgram's
(1971, 1973) finding that similar performance on verbal measures is

only evident shen children were matched on mental age with normal 6-year-

a
’

-~
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olds. In this study, the only significantly different verbal
performante means occurred between the nommals and young retarded children.
on the Auditory Closure and Speech Sounds Perception Tests. No other
significantly different performance means were apparent.

In sumary, 1t appears that there 1s considerable support for
the validity of the similar sequences hypothesis as a means of
explaining cognitive abilities in mild mental retardation. In the
population under study, a deficit hypothesis was not a useful

interpretive tool. ~

[

Normal Readers Compared to Disabled Readers

Hypothesis 1: Motor tactile-perceptual. It was expected that
performance 0;1 motor measures would increase in a linear fashion as a
function of chronological age. Although not all age groups were
significantly different fram each other (see Appendix C), inspection
of the means for Strergth of Grip, Finger Tapping Speed and Maze
Stylus Contacts indicates a linear relationshipds a functloh of .
chronological age, which provides support for Hypothesis 1 (Fagures
3 and 4). In fact, when the graphs for the disabled readers are
campared to the means plotted for the nommative data, they are a]m?st
identical. This finding neither supports nor contradicts the similar
sequ;nce hypothesis or the defic:.i.t_hypothesi;. ‘However, 1t does indicate
that neither gross ndr fine motor abilities seem to be.influenced by
the processes underlying readj_.ng c;isability or vicel versa. .

% The scores ‘on Tactile Finger Recognition do not demonstrate this
same increase as a function of chronological age (Figure 4). The
disabled readers' performance means are not sigmificantly different

frem those of the nomal readers (ages 7-8) on this variable. Also,

the performance means for “the disabled readers are below the means
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plotted for the noxrmative sample. It can be seen fram an anspection ‘of the

normative data that a ceiling effect for this test appears to be

reached between the ages of 1l and 13 years. Hwever,. ~the reac}ing
disabled, at these same ages, contimue to make more errors than would be
expected for their thronological age. This finding conflicts with

that of Fletcher, Taylor, Morris and Satz (198lc) who fourd th;t poor
readers caught up on a similar task by the end of Grade\?; }ﬁese
results are more in accord with Reed's (1968) finding‘ that ten-year-oid
pocr readers perfonned'_poorly on right handed Tactile Finger Recognition,
and with Fisk and Rowrke's (1979) finding that errors on Tactile |
Firger Re::ognition were characteristic of two subtypes of disabled

readers.

Bypothesis 2: Non-verbal cognitive. It was expected that the
3 h -

disabled readers would perform on non-verbal tasks in a manner appropriate
to their cbromlogic51 age. 'There were significant mean differences
related to chronological age on Block Design, Object Assembly and

Tactual Performance Test~-Total Time (Figures S5 and 6). Even Hﬁough

pot all means were significantly ﬁffg;ht from each other (Appendix -
C}, it can be seen readﬁy that the relationship was basically linear
and tendedrto increase as a funct‘:.xon of chroriolo%ical age, BAgain, the f
éurves for the disabled readers are remarkably similar to the curves

El

graphed for the normative data.

Thus; the results on the non-verbal tests are not in accord with
the hypothesis offered by Fletcher and Satz (1980b) and Fletcher et al.
(1981a) which pyedicts that no cognitive performance differences

f

will be found when older disabled and younger normal children are
)



canpared, after being matched for reading level. The finduﬁ
consistent with Rourke's (1976b, 198la) view that develommental skills
ordinarily thowght to be subserved Przsrtarxly by the right cerebral
,henlsphere wi1ll be age-appropriate in disabled readers.

The scores on Tactual Performance T%i:—b!enory Canponent dad not’
'significantly differentiate between the nommal readers and arly of the
disabled reading groups. Inspection of the data (see Figure 6) indicates
that the curve foi: the reading disabled closely resembles that of the
normatave data. It seems that the lack of differentiation may be a
function of the test itself,‘ 1.e., the range of scores for the nomative
data for/ages 7 to 13 is 4.00 to 4.75. In view of this apparent
limitation, no differential surport for either theory is offered.

Hypothesis 3: Verbal cognitive. It was expected that disable'd

readers would perform in a variable fashion on, verbal subhtests, t.e.,
not according to the nomal developmental levels indicatel for these
tests. In this sectzlon, significant and mmsigmflc?nt différem
for the verbal subtests will be discussed, followed by a r’at.mnale for
the different findings and a conclud:.nc_; surmary ‘
There were no significant mean differences between nonnal readers
(ages 7-8) and disabled readers at 9, 10, 11, and 12 years of age on
the Verbal Fluency, Awditory Closn.{re and Speech “Sgiinds Perception
tests (Figues 7 to 9). In addition, he only sig'nificant difference
on the Sentence Memory Test was between readmg disabled nJ.nehyear-
olds and tz-zelv_e-year-olds. This latter finding may be an arnnaly due
#0 -sampling and statistical variability, or it may indicate a gradual
improvement from ages 9 to 12 that reflects a developmental skill e
which resembles Rourke's (1976b) Type 4 iaaradign (see Figure ‘2).

- (3 . - " r
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Significant mean differences were observed for bo’th Vocabulary -
and Peabody Plct:‘ure Vocabulary ’I:est Raw Scores (Figures 7 and 8),
On both of these tests the resding disabled performed 1n a ;nanne_r
appropriate to their chromological age. Inspection of ;:he data
reveals levels of performance that are almost 1dentical to the graphed

normative data. / (

The findmg§ that there were no mean differences on the Verbal .
Fluency, Auditory Closure, and Speech Sc;@s Perception tests b’.etween
the reading disabled and the normal readers equated on reading level,
qife.rs some ‘support for the similar sequence hypothesis_(Fletcher &
Satz, 19SQb; Fletcher, Satz & Morris, 1981a). The performance of
the reading disabled on’the Sentence Memory test may alse support the
si‘.mlar sequence hypothesis (Figure 7). This graph represents a 'I‘ype 4
Cevelopmental progression (see Flgure 2) 1n which performance
consistently lags below the normative mean, albeit with imprwvement as
chronclogical age increases. At one point in the develomdent of
the similar sequence hypo;hesis, predictions were made that the disabled
readers would eventua\lly catch up on this skill. However, this is
no longer an inherent camponent of tﬁa hypot'_h&ns', and thus the
disabled readers' performance might be viewed as consistent wath both
a similar sequence hypothesis and a deficit hypoth&ns

It can be seen that the performance means for the disabled
readers on the Auditory Closure, Speech Sounds Perception and Verbal
Fluency tests fall below the mean perfarmance scores expected for
developmental gams associated with chronological age as plotted for
the normative sample (Flgures 8 and 9). i Furthermcre, 1t does seem
that this relationship of performance and chronological age might be

best represented by Rourke's (1976b) Type 5 paradign (see Figure 2),

]

~
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3

Pge appropriate gains were evident on the Vocabula.z?/ and the
Peabody Picture Vocabula.xy Test Raw Scores. These fmdmgs contradict
exXpectations advanced by proponents of both hypothes% F.letcher and
Satz (1980b) predict that no éognit‘ive performance dlfferences will
be found when nbrmal and disabled readers are equated on reading level.
Rourke (1981b) although not supporting the prediction of equal cognitive
performances at equivalent reading levels, does predict that the
disabled readers' performance on verbal measures will not parallel
those of the normal readers.

Rationale. A possible rationale for the .diséa.rate findings that
exist on the verbal tests may be sbught by further breaking down the
“verbal cognitive" category. The WISC Vocabulary and the }"eabody
Plctur.e Vocabulary Tests both require, primarily, receptive and .
expressive language. Success on these tests 1s most likely influenced
by length of schooling, general life experience with the spoken word,
and the visual cues provided by the Peabody Pacture Vocabulary Test.
The remaining verbal subtests, Auvditory ClOSure, Verbal Fluency, Speech
Seurxis Perception, and Sentente Menory, requlre, for the most part,
amditory pr\ocessmg skills, )

Thus, 1t would seem that the disabled readers in this study did
not have difficulty with vocabulary tests that required them to
define words, or to match pictures to a verbal definition. However,
the re;\a4ining tests require audj‘.tory processing skills within a novel
framework. Success on the Auditory Closure and Speech Sourds .
Perceptlon tests, in particular, would seem to require well. developed
phonemic h%armg ability. Success on the Verbal Fluency test depends on

expressive vocabulary and the selection of words for expressidn on the
-
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ba’s/ls of phonetic cues. It may be that a successful performance on
this test reflects a past hastory of good phonemic hearing, so that
the child can rapidly generate words that begin with any particilar sourd.
. On the Sentence Memory Test, the disabled readers manvfested
Some mprovement with age, but they st1ll performed below the levels
expected for their chronologl'cal age. For the subjects in this study,
this lower-than-nomal performance pattern may reflect their ability
to recognize familiar words and grammatical constructions in the
sentences presented for recall, in cawbination with poor phonemic hearing
ability. A possible explanation for the dlSSOCla:thn between the
disabled readers' performance on these two groups of tes;:s r‘nay be that
a sample of subjects was selected that primax;}ly included a subtype of

eading disabled child with auwditory processing difficulties.

Fis Rourl-;e (1979) established three reliable subtypes of
learning disabled children, one of which they termed an aud:tory-
verbal subtype (representing the particular difficulties for that
type). They sué;gested that subjects within this subtype "...have
outgtanding difficulties on auditory-verbal tasks that have rather
novel task demands (e.g.,' choosing the graphic representations of
" nonsense words; blending anto words syllables that are uttered in a

staccato-like fas examiner)." Satz and Morris &980),

also reported a t was selectively impaired on only the

ype

Verbal Fluency t. Perhaps the selection of children at a WRAT

reading grade 1€ of two resulted in this particular éubtype bexng
heavily represented.

Conclusion. A brief concluding statement 1s offered here to
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sumarize this section on the om'tpaf"ison ‘between normal and disabled
/{eaders. Essentially, the motor measures were included to provigie

'a oa{\prehensive review of developmental skills rather than as a /nea.rs

of evaluating directly the two hypotheses. The perfbnn;nces of \the

disabled readers on motor measwres reflected developmental age gains,

as predicted. Their performance on Tactile Finger Recognition was in

accord with expectatio:ns derived from a deficit hypothesis.

When the performance results for the cognitive dbilities, both
verbal and non-verbal, are considered, support for the similar sequen;:/e
hypothesis wanes. It was evident that, on non-verbal cognitive tests, )
thg disabled readers performed 1n an age-appropriate manner, as they
do on the WISC Vocabulary and Peabody Plct‘ure Vocabulary tests. In
particular, the age approp;late performance of the disabled readers on
the WISC Vecabulary (a test closely related to reading proficiency)
prov:.des; contradictory evidence for a hypothesis that explicitly predicts
that disabled readers will perform in a similar fashion to normal readers
when equated for reading level. On the verbal tests mth a heavy audaitory
processing camponent the performance of the disabled reader is not age-
appropriate. In sumsary, although performances on isclated variables may
appear to refief®development along a smmilar sequence continuum, whén all
the variables are cons:.dered‘, the performance patterns appear to be mote

in accord with a deficit hypothesis.

Camparisons of the Normal Children tg the Disabled Readers and to the

Mentally Retarded Children

This final‘ contrast entailed a oamparison of the r_xormal children
to the disabled readers, and to the mentally retarded children. To
do this, a sumary matrix was devised to indicéte the tests on which the
two "abnprmal® groups differed significantly fram the normal group.

Also, the performance patterns of the disabled readers and the mentally
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retarded children were contrasted with those performance means graphed
for the normative sample. The raticnale for CCmpar 10g theﬂtwo populatlgns
is derived fram Fletcher and Satz's (1980b) and Fletcher, Satz and
Morris' (198la) adoption.of the essential aspects of Zigler's (1969)
theory, 1.e., that both the leélrning disabled ard mentally retarded
child aredeveloping along the same invariant cognitive contimmm as do
normal ‘ch1ldren. s

In the present study we haveﬂ attempted to equate normal zhi.dren
w1t}'1 mentally retarded children on mental age and normal readers
with disabled readers on reading level as a means of testing the
viahility of the sunilar sequen.ce hypothesis. JIt was expected that
ron-significant performance means would represent cognitive samilarities
\between the noxmal and experimental groups, thus supporting the similar
sequence hypothesis. On the other hand, sxgmflgant performance mean
differences were expected to indicate cogmitive digssimilarities,”

thus supporting a deficit hypothesis.

Summary matrix. A sumary matrix was designed to present the

performance means drawn from the pair-wise oa{tparlsori between the
normal, mentally retarded, and reading disabled children (Table 12).

The "S" signifies a similar ard r;cm-sigmfic:ant mean comparison on thie _
variable under study. A "D" signifies a dissimilar or-sidnificantly
different performance mean for the variable under study. All means -
presented are in commparison to th‘e normal ch:.lciren. If the similar
sequence hypothesis 1s applicable to both populatichs, then the
performance patterns on the dependent measures (except the motor:
measures) for both the mentally retarded children-and the disabled

readers is _exp‘ected to Be samilar.
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Inspection of the matrix indicates that the camparison between the
normal and mentally retarded childrer, équated on mental age, is
remarkable because of the number of .sumilar (mn-51gmf1;:ant) performance
means. On the other hand, th;a ccmpa'rlson between the normal readers
and disabled readers, equated for reading level, has many sigmificant,
as \;ell a::: non-significant differences, wrdrcatand a dissamilar
performance between the two groups. Another interesting observation occurs
when. we note the éequence of "S's" and '"D's" in the cblumns CCmpar 1ng
the normal ard disabled readers. At no point when a "D", or dissimilar
performance, occurs does an :'S", or similar performance, occur at a
later age. This was not the case for the comparison between the normal
and mentally retarded ;:hildren, 1.e., on the Verbal Fluencv and Speech
Sourds Percéptlon tests, the "D's" foud at a‘ yourg age are followed

by "S's" at a later age.

Camparison of the Mean Performanoe Patterns of the Mentally Retarded

Clnldren and the Dlsabled Readers

When the mean performances of the m;ntally retarded children
ard disabled children are viewed 1n camparison to the normative data,
it can be seen that their performance patterns are not similar (see
Figures 3 to 9). though the data for the mentally retarded ropulation
is limited because they are represented only at two mean age levels,
it/ can be seen that their performance means generally can be represented
by Rourke's (1976b) Type 4 paradigm (see Figure 2), i.e., consistently
lower levels of performance when canpared to chronologically matched
normals.

[ 4
However,, the disabled readers show a differential pattern



throughout, sometumes oons‘istent with the mmatlv;a data and at other
times well below age-appropriate norms (see Figures 3 o 9). Th;ls,

we may conclude that .the disabled readers do mt'appear to be developing
along the same invariant cognitive continuum as do either normal or

mentally retarded children,

Sumnary and Conclusions . \\ .
The purpose of this stidy was to evaluate the similar sequence

and deficit hypotheses in two fields of research, mental retardation
ard reading disabilities. These two "abnormal" groups were evalue';lted in
the sa.me study because the essential components of the similar sequence
hypothesis, 21.e., rate, level, and sequence of cogrnitive development,
are applied to both populations. Furthermore, the similar sequence
hypothesis, as applied to reading ldJ.sabllJ.ty research, was adapted
fram Zic:;ler's (1969) model as applied to mental retardation research.
. The data offer considerable support for the similar seqﬁefmce

hypothesis as a means of predicting performance for t.he mldly
mentally retarded. /'I‘he \predlctlon that familially retarded children,
equated on cognmitive level with normal children, would perform in a
sumilar manner was supported acro'ss a wide range of dependent measures.
Fram these similar perf?mames, according to Zigler, one may assume
that cognitive processes in the mentally retarded children are
similar to those in normal children, albeit developing at a slower
rate and with presumably lamited attainable levels.

The findings from the present study-considersbly strengthen the
sumilar sequence hypothes-is as it applres to mild mental retardation.

However;~Tonclusive support would require & longitudinal study comparing

91
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cognitave abilities for children matched both on mentaduage¥and
chronological age. 'In addition, more valuable information may he gained
1f measures were included which would assess cognitive processing styles.

The usefulness of the similar sequence hypothesis as 1t pertains
to disabled readers has been seriously questioned. Overall, the
variable performanﬁ of the disabled readers does not support the
"reading level camponent" of the similar sequence hypothesas which
;;redlcts that children equated on reading level will pergom mn a smu]ar‘
manner on cogritive tasks. In addif:mn, the camparison of the performance
patterr;s of disabled ‘re%ders to those of the mentally retarded mam fested
different patterns of responses. The performance patterns of the
disabled readers are not in accord with predictions derived from the
similar sequence hypothesis. y

A viable conclusion seems to be that the similar sequence hypothesis
is too broad and non-specific to serve as a means of orgamizing data
relating to reading disabilities. The variable rates and levels of .
performance for the disabled readers on the different dependent measures
in the present study are in accord with Rourke's (1981b) contention
that "...a 'normal' pattern of development would be thé exception
rather than the rule...” for disabled readers.

Fl.lrther research efforts might be best directed away from "gioba}."
hypotheses and towards understanding the specific ways of processing
pent that underlie different subtypes of disabled readers. Fur thermqre,,
j'sub’ttype" research offers péss:.bilitles for intervention based ;m an

increased knowledge of dafferential abilities underlying each subtype of
reading disabilaty. N
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Implications

i) The support for the similar sequence hypéthesxs suygests that
an approach to the treatment and education of the\¥am111ally mentally
retarded child would benefit frcm the use of techrskjues based on the
knowledge of normal cogmitave development.

2) The lack-of support for the similar seguence hypothesis as a
means of interpreting dévelopnental abilities in the reading disabled
has implications for treatment. If one considets disabled readers to be
processing print in the same manner &s normal yourngex readers, as do
proponenEi of the similar sequence hypothesis, an argu;ent may be made
for treating disabled readers in a manner appropriate for normal but
younger readers. However,‘fhe variable and uneven performances of
the disabled readers, as supported in the present study and in previous
studies anq}y21ng learning disability subtypes, suggests that the
underlying mechamstis cdntributing to the differential performance
exhibited by disabled readers mst be considered prior 0 remedjal

action.

’ [3
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APPRMDIX A

.

NORMATIVE MEANS FOR CHIIDREN AGES 7-8, 9-10, 10-11, 11-12

AND 12-13 YEARS™

AGE

Variable. 7-8 © 9-10. 10-11 ¢ 11-12 12-13
GRIPM 10.42 13.90 16.05  18.28 20.47
FIAPM 25.48 30.49 33.70 36.98 38.38
MAZCM 54.16 36.50 29.04 24.44 22.00
TFR 2.25 1.00 .40 .25 .25
OBJASS 16.00 19.50 .50 23.00 24.00
BLKDES 7.00 _ 13.00 18.00 23.00 27.00
TPTMEM | 4.00 4.30 4.40 4.60 4.75
TPTTT 13.66 9.56 8.10 6.71 5.91
SENMEM 12.75 14.80 15.60 16.70 17.78
PPVTRS 63.31 73.39 78.86 83.42 87.65
vocAB 21.50 28.50 33.00 . 36.50 39.50
VFLU 7.26 9.21 10.00 11.00 11.30
AUDCLO 7.80 13.40 14.60 17.45 18. 44
SSPER 20.04 24.57 24.88 25.33 25,40

]'Abbrev;Lations are defined in the Method section under "Dependent
Measures.”
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APPENDIX B
Maze Stylus Tactile Finger
Grip Strength Finger}appmg Contacts ~Recognition
. N Yy © N Y O N Y .0 N Y o
N x N N N
Y X Y N/S Y N/S Y N/S ~
0 0 0 0

Tactual Performance Test
« Block Design Object Assarbly Memory Total Time
N Y 0 N Y 0 N Y 0 N b4 Q.
N ~ N N N
Y N/S Y N/S Y N/S Y N/S -
0 C 0 * 0
: e
Sentence « . Verbal
Memory Vocabulary Peabody Raw Score Fluency
‘N Y 0 N Y Q N Y 0 . N Y o]
N N N Nl.p X ‘
(2%
N/S N/s N/
Y Y Y . Y4
0O l ¢ 0 0
Auditory Speech Sounds
Closure - Perception
N Y 0 N Y 0
N N X
¢
Y /s Y
0 0

Mean pair-wise camparisons for the normal children (N), young mentally
retarded children (¥} and old mentally retarded children (0) on all

deperdent measures
.05 level).

-

/N

using Scheffé's maximum F test (Perguson, 1959). {x = sig. at
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APPENDIX C - ! *®
Maze Stylus * Tactile Finder
Grip Strength Finger Tarping Contacts Recocqn tzon
g 910 11 12 g £.91021 12 g -9 10 11 12
8 oo 8] X 8 - X XX 8
9 X et 9 X 9 X M 9 )
10 w6 10 x 10 x 10 ns N
u| *®  , n .o i 1 :
12 ) 12 12 12 )
Sigmficance xx = .01 N/S = Nonsignificant %
Level x= .05 . '
Block Design Object Assembly TPIMEM TPTTT
8 91011 12 9 10 11 12 8 9 10 11 12z 8 910 11 12
8 X XX XX XK XK XX 8 8 XX X0 KL KX
9 xxt 9 xR XX 9 9 X
10 x xx 10 x o 10 “N/S 10 '
11 11 11 1]
12 12 12 o2
'Sentence Memory Vecabulary P Raw, Score Verbal Fluency
8 9 10 11 12, 8 91011 12 g8 9 10,11 12 ‘P8 9101112
8 g xx oxx o xx Bl ot ot ot xx 8 i .
9 b 9 plo e d 9 KX 9 .
10 10 "% 10 x x 1.0} "N/
L | -
11 ib1 11 \11
12 14" 12 2]
s iy
. Auditory . "\e Speech Sounds
Clasure . Perc@tion -
’ 8 9101172 . 8 910 11 12
- i IR
. t
T BV a0k ns
nf| . T AN iy
' gy ' o,
- 12 Q('\ } %l ‘\"J h’ = . "3
. ;g‘!ff 1 3 X
_Neuman-Keul's pair-wise éomparisons for ). 'and disabled ypaders onall
deperdent measures (Winer, 1962). (x = sig. a %ﬁ level) (xg? sig. fat .01
level). P } £ .
N - v . 1“} ) "
i S Ve
- -'f ' {‘




L L

REFERENCES

Balla, D. C‘bmnent on Das™ "Patte.rns. of cogmitive ability in nonretarded

and retarded children.” American Journal of Mental Deficiency, 193,
77, 748-949,

Baumeister,” A}.A., & ‘Muma, .J. R, On defining mental retardation.
L . .

. Journal of Special Bducation, 1975, 9, 293-306.
Bender, L. Specific reading disability as a maturational lag.

Bullqrt:m ‘of the Orton Socirety, 1957,:7, 9-18.

Bender, L. A flfx:y-year review of experiences with dysdexza.

ml'let.m-eof the Orton Society, 1975, 25, 5-23.

Benton, A. L. NeLIrOpsycmloglcal aspects of méntal retardation.

Journal of Specml Educatlon, 1970, 4, 3-1l.

Boll, T, Ju Bei'1av10ral co::relates of cerebral-dmmage in children aged 9

through 14. In R. M. Reltin and L. A. Davison' (Eds ), Cllmcal
’ £l
Nem‘opsychology Current status' and appllcatlbns New York: John
e .
- Wlley & Sons, 1974,

+

o

Clausen,‘ J. Ability structure and subgroups in mental rétardation. =

WasBingten: Spartan Books, 1966. , ,

Critchley, M. The dyslexic child. - Springfield, Ill.: Charles C.
N Vs

THamas, 1970. ' v

~ .

*

Crame, L. 'Ijbg_,br{?lin and menta) retardatfon. British Medical Journal,

- P

1960, 1 (S117),897-904.

-y



&

Das, J. P. Patterns of cognitive ability in nonretarded and retarded

ctuldren. American Journal of Mental Deficiency, 1972, 77, 6-12.

»

de Hirsch, K., Jansky, J. J., & Langford, W. S. Predicting reading

-

failure. New York: Harper & Row, 1966.

'Doehrmg, D. G. Patterns of impairment in specific reading disability.

'Bloam.ngton, Ill.: Inchana Umver51ty Press, 1968.

Dunn, L. M. Expanded manual for the Peabody Picture Vocabulary Test.

Minnesota: American Gu:Ldame Service, Inc. , 1965, ¢

4
Elﬁa Noxman, R. The stmmlus trace and behavicral inadequacy.

q

In N. R. Ellls {Ed.), Handbook of mental deflclency Psychological

. )
Theory and Research. New York: McGraw-Hill, 1963.

Ellis, Norman, R. \ A behavioral résearch strategy in mental retardation:

Defense and critique. American Journal of Mental Deficiency, 1969,

73, 557-%66. ) .

Fjarguson, G. A. Statistical analysis in psychology and educatioh
New York: McGraw-H1lY, 1959. |

Fisk, J7 L., & Rouwrke, B. P. Identification of subtypes oftlearmng
disalibled children at 3‘ levels: A' neurppsychological mult:.(rarlate

approach. Journal of Climcal Neuropsychology, 1979, 1, 289-310.

Fletcher, J. M., & Satz, P )/ Developmental changes in the neuro-
psychological correlates of reading achlevenent A six-year
™Jongitudinal followup. Journal of Clinical Neuropsychology, 1980,

2, 23-27. (a)

‘Fletcher, J. M., & Satz, P. Lag-deficit characterizations of the

disabled reader: Scme alternative interpretations. Paper prefented

at the 8th apnual meeting of the International Neuropsychological S .

Scciety, San Francisco,NCal:if., Feb. 2, 1980. (b}

98

»



99

Fletcher, J. M., Satz, P., & Morris, R. The Florida longitudinal
- ¢

project: A review. In S. A. Mednick & M. Harway,(Eds.),

Longitudinal projects in the United States. Boston: Martin-

Eslevier, 1981, in press. (a)
Fletcher, J. M., Satz, P., & Scholes, R. J. Developmmental charges in
the linguistic performance correlates of reading achievement.

Brain and Language, 1981, in press. (b)

Fletcher, J. M., Taylor, H. G., Morris, R., & Satz, P. Finger

recognition skills and'read.mg achievement: A developmental neuro-

psychological analysis. Developmental Psychology, 1981, in press. (c)

Gates, R. Patterns of neuropsychological impairment in the learming

disabled. Unpublished disgertation, University of Windsor, 1981.

Geschwind, N. The anatomy of acquired disorders of reading. In J.

Money (Ed.), Reading disability: Progress and research needs in
dyslexia. Baltimore: Johns Hopkins Press, 196 .

-——-- -Gibson,- ﬁ.—J, Experamental psychology of learning to readi In J.
Money (Ed.), The disabled reader: Education of the dyslexaic child.

Baltimore: John Hopkins Press, 1966. .

Gibson, E. J., & Levin, H. The psychology of reading. Cambridge, Mass.:

MIT Press, 1975.

Goldsteih, D., & Myers, B. Cognitive, lag amd group differences in

intelligence. MEhild Stdy Journal, 1980, 10, 119-132.
l

Hargis, C. H., Mercaldo, D. J., & Johnson, W. H. A limnustic and -~

cognitive'f)erspective*on retardation. Journal of Genetic Psychology,

1975, 126, 145-154.



>

- < 100

Herjamic, B. M., & Penick, E. C. Adult outocme of disabled child

v

readers. Journal of Special Education, 1972, ._6_, 397-410.

Hutt, M. L., & Gibhy, R. G. The mentally retarded child: Development,
4

education and treatment. Toronto: Allyn & Bacon, 1976.

Iano, R. P. Learning deficiency versus developmental conceptions of

mental rétardation. Exceptional Children, 1971, 38, 301-31l.

Irgram, T. ‘The nature of dyslexia. Bulletin of the Orton Society,

1969, 19, 18-50.
»
Jansky, J. J. Specificity and parameters in defiming dyslexia. Bulletin

of the Orton Scciety, 1979, 24, 31-38.

Jastak, J. F., & Jastak, S. R. The wide range achievement *test:

Manual of instructions. Wilmington, Delaware: Gudance Associates,

1965.
L

Knights, R, M. Smoothed normative data on tests for evaluating brain

damage in children. Unpublished paper, March 1970.

Koppitz, E. M. Special class pupils with learning disabilities:

A five year follow-ip study. Academic Therapy, 1972-73, 8, 133-139.
’

" Lenneberg, E. H. Biological foundations of language. New York:

John Wiley & Sons, 1967.

4

Luria, A. R. Psychological studies of mental defJ.cienlcy in the Soviet

Union. In N. R. Ellis’ (Eds.), Handbook of Mental Deficiency. New

York: McGraw-Hill, 1963.
-——Masland, R. L. Subgroups in dyslexia: Issues of definition.

Bulletin of the Orton Society, 1979, 24, 23-30.

Matarazzo, J. D|_ _Wechsler's measurement and appraisal of adult

Q
intelligence. Baltimore: Williams & Wilkins Co., 1972.



/

101

Matthews, C. G. Problem solving and experiential background determinants
of test performance in mentally retarded subjects. Pszchoiglcal
[Reports, 1963, 13, 391-401.

Matthews, C. G. Applications of neuropsychological test methods in

mentally retarded subjects. In R. M. Reitan & L. A. Davison -

(Bds.), Clinical neuropsychology: Current status and applications.
Washington, D. C.: V. H. Winston & Sons, 1974%
Matthews, C. G., & Reitan, R. M. Relationship of differential abstraction

ability levels to psychological test performances in mentally

retarded subjects. Journal of Mental Deficiency, 1963-64, 68, 235-244.
N ’

Milgram, N. A, The rationale and irrational in Zigler's motivational

approach to mental retardation. American.Journal of Mental

Deficiency, 1969, 73, 527-532.
Milgram, N. A. Cogmition and Ia'nguage in mental retardaticn: A reply to

Balla and Zigler. American Journal of Mental Deficiency, 1971,

16, 33-41. ; .
Milgram, N. A. Cogmition and language in mental retardation:
Distinctions and implications. In D. K. Routh (Ed.), The

experimental psychology of mental retardation. Chicago, I1l.:

Aldine, 1973.
Money, J. On learning and not-learning to read. In J. Money (Ed.),

The disabled reader: Education of the dyslexac child. Baltimore,

Md.: Johns Hopkins Press, 1966.

P



102

Morelan, S. 1IQ, mental camplexity, . and trial blocks, and the
response latency of 1:3&1 and nonretarded children. American Journal

of Mental Deficiency, 1976, 80, 437-441.

Orton, S. T. Specific reading disability, strephosymbolia. Journal

of the American Medical;q-Asso;:iation, 1928, 90, 1095-1099.

Perf_o,’ V. P., & Rak, E. T, Develognent;a;l.dyslexia 1n adults. Neurology, ~
1971, 21, 1231-1235,

Petrauskas, R. J., & Rourke; B. P. I'den}z@-tion of subtypes of retarded
readers: A neuropsycholc?glcal multivariate approach. Journal of

Clinical Neurcpsychology, 1979, 1, 17-37. :

Reed, J. C. The abi 1ty deficits of good and poor readers. Journal

of learning Disabrizties, 1968, 2, 134-319.

Reitan, R. M. Problems and prospects in studying the psychological
‘correlates of brain lesions. Cor ex, 1966, 2, 127-154. (a)

Rertan, R. M. Psychological-effects of brain lesions. In N. R. Ellis

(Ed.), International review of research in mental retardation.

New York: Academic Press, 1966. (b)
Reitam, R. M. Psychological assessmont of deficits associated with

brain lesions in subjects with normal and subnormal intelligence, ‘\

In J. L. Khanpa (Ed.), Brain damage and mental retardation.
Springfield, I1l.: Charles C. Thomas, 1973. '

Reitan, R. M. Psychological effects of cerebral lesions in childrén of
early school 'age. InR. M. Reitan and L. A. Davison (Eds.),

Clinical neuropsychology: Current status and aipgllcations.

New York: John Wiley & Sens, 1974.



103

Ridgley, B. A. The neuropsychological abilities of young normal and

retarded readers. Unpublished doctoral dissertation, Umversity of

Windsor, 1970.
Rourke, B, P., Brain-behavior relaticnships in children with learning

disabilities. American Psychologist, 1975, 30, 911-920.

Rourke, B. P. 1Issues in the neuropsychological assessment of ch:.ldren'

with learning disabilities. Canadian Psychological Review, 1976,

17, 89-102. (&}
Rourke, B. P. Reading retardation in children: Developmental lag or

deficit, In R. M. Knights amd D, J. Bakker (Eds.), Neurc-

psychology of learming disorders: Theoretical approaches. Baltumore,
Md.: Univ. Park Press, 1976.. (b)
Rourke, B. P. HNeurcpsychological research in reading retardation: ¢ A

review. In A. L. Benton & D. Pearl, (Eds.), Dyslexia: An appraisal

of current knowledge. New York: Oxford Univ. Press, 1978.

Rourke, B, P, Neurcpsychological assessment of children with learning
disabilities, In S. B. Filskov & T.'J. Boll (Eds.), Handbook of

clinical neuropsychology. New York: Wiley, 1981, (a)

Rourke, B. P. Reading and spelling disabilities: A developmental

neuropsychological perspective. In U, Kirk (Ed.), Neuropsydnlog§

of language, reading and spelling. New York: Academic Press, ’
1981. (b)

Rourke, B. P, & Orr, R. R. Prediction of the reading and spelling
performances of hormal and retarded readers: A four year follow-

up. Journal of Abnormal Child Psychology, 1977, S, 9-20.




k)

-

. - 104

Rutter, M. Prevalence ard types of dyslexia. In A. L. Benton and

D. Pearl (Eds.), Dyslexaa: An appraisal of current knowledge.
New York: Oxford Univ. Press, 19978. '

Satz, P., & Friel, J. Sane predlct;ve antecedents of specific learning
disability: A preliminary one-year follow-up. In P. Satz & J.

Ross (Eds.), The disabled learner: Farly detection and intervention.

Rotterdam: Univ. of Rotterdam Press, 1973.
Satz, P., & Fryel, J. Same predictive antecedents of specific reading

disability: A preliminary two year follgw-up. Journal of Learning

Disabilities, 1974, 7, 437-444.
Satz, P., & Morris, R. Learming disability subtypes: A review.

In F. J. Parozzolo and M. C. Wittrock (BEds.), Neuropsychological

and cognitive processes in reading. New York: Academic Press, 1980.

Satz, P., & Sparrow, S. Specific developmental dyslexia: A theoretical

reformulation. In D. J. Bakker & P. Satz (Eds.), Specific reading

disability: Advances in theory and method. Rotterdam: Univ. of

Rotterdam Press, 1970. ’
Satz, P., & Van Nostrand, G. K. Developmental dyslexia: An evaluation
of a theory. In P. Satz and J. J. Ross (Eds.), The disabled

learner; Early \detection and intervention. Rotterdam: Umiv. of

Rotterdam Press, 1973, -
Satz, P., Fletcher, J., Clark, W., & Morris, R. Lag, defiéit, rate and

delay constructs in specific learning disabilities: A re-

examination. Bulletin of the Orton Society, 1981, in press.

P M
“n 1]

v



Satz, P., Friel, J., & Goebel, R. A. Same predictive antecedents of
specific reading disability: A three year follow-up. Bulletin of

the Orton Society, 1975, 25, 91-110.
=3 £2,

Satz, P., Friel, J., & Rudegeair, F. Differential charges in the
acquisition of developmental skills in children who later became
dyslexic: A three year follow-up. D, Stein, J. Rosen ard N.

Butters (Eds.), Plasticity and recovery of function in the central

nervous system. New York: Academic Press, 1974.

~

Satz, P., Rardin, D., & Ross, J. An evaluation of a theory 'of specific

develormental dyslexia. Child Development, 1971, 42, 2009+2021.

Satz, P., Taylor, H. G., Friel, J., & Fletcher, J. M. Some develop-
mental and predictive precursofs of reading disabilities: A six

year follow up. InA. L. Benton and D. Pearl (Eds.), Dyslexia: An

appraisal of current knowledge. New York: Oxford Univ. Press, 1978,

Silver, L. B. A proposed view on the etiology of the n.europsychological

learning disability syrdreme. Journal of Learning Disabilities,
1971, 4, 123-133. &
Taylor, H. G., Satz, P., & Friel, J. Cevelopmental dyslexia in relation

to other childhood reading disorders: Significance and clinical

utility. Reading Research Quarterly, 1979, 15, 84-101. /
+ Taylor, J. J., & Achenbach, T. M. Moral and cognitive development in
4l

retarded and nonretarded children. American Journal of Mental

Deficiency, 1975, 80, 43-50,
Usprich, C. The study of dyslexia: Two nascent trends and a
neurcpsychological model. Bulletin of the Orton Society, 1976, 25,

34-38.



- : , 106
@
Vellutino, F. R. Dyslexia: ‘theorv and Research. Cambridge, Mass.:

MIT Press, 1979. (& !
Vellutino, F. R. The validity of perceptual deficit explanations f{
reading disability. A reply to Fletcher ard Satz. Journal of

Learraing Disabilities, 1979, 12, 160-167. (b)

Vellutino, F. R., Steger, B. M., Moyer, S. C., Harding, €. J., & Niles,
J. A. Has the pexceptual deficit hypothesis led us astray. Journal

of Learning Disabilities, 1977, 10, 375-38s,

Wechsler, D. Wechsler intelligence scale for children. New York:
N

The Psychological Corporation, 1949,
Weisz, J. R. Studying cognitive development in retarded and non-

retarded groups: The role of theory. 2American Journal of Mental

Def1c1engzt 1076, 81, 235-239.
Weisz, J. R. A follow-up developmental study of hypothesis behavior
among mentally retarded ard ronretarded children. Journal of

Exceptional Child Psycholody, 1977, 24, 108-122,

Weisz, J. R., & Zigler, E. Cogmtave developfient in retarded and

nonretarded persons: Piagetian tests of the similar sequence

hypothesis. Psychological Bulletin, 1979, 86, 831-851. .

Winer, B. J. Statistical principles in experimental design. New York:
McGraw~Hill, 1962, <
Zeamon, D., & House, B. The role of attention in retardate dig-

crimination learning. In N. R. Ellis (Ed.),’ Handbook of mental

deficy « New York: MoGraw-Hill, 1963.
gericiency !



107

Zigler, E. Mental retardation: Issues and approaches. In L. Boffman

and M. L. Hoffman (Eds.), Review of child development research, Volume
Two. New York: Russell Sage, 1966. (a)
Zigler, E. Research on personality structure in the retardate. In N. R.

Ll

. Fllis (Ed.), International review of research in mental retardation.

New York: Academic Press, 1966. (b)

Zigler, E. Familial mental retardation: A continuing dilesma.
v .

Science, 1967, 157, 578-579.

Zigler, E. Develommental versus difference theories of mental

retardation and the problems of motwatéon. American Journal of

Mental Deficiency, 1969, 73, 536-556. !

Zigler, E. The retarded c¢hild as a whole person. In D. K. Routh

(Ed.}, The expenmental.psychology of mental retardation. Chicago,
Ill.: Aldir:e Publishing Co., 1973. .

Zigler, E. Motivational detexminants in the performance’ of retarded
children., In M. Rosen, G. R. Clark andi 5. Kuwvitz (Eds.),

The history of mental retardation: Collected papers Volume 2.

Baltimore: University Park Press, 1976.
Zigler, E., & Balla, D. Luria's verbal deficiency theory of mental
retardation and perfarmance on sameness, symmetry, and opposition

tasks: A critique. American Journal of Mental Deficiency, 1971,

75, 400-413.

ALY



N VITA AUCTORIS

Lois Ann Dobson was born on October 26, 1939 in North Bay, Ontario.
She received her prumary and secondary education at Cache Bay Public
School and Sturgeon Falls High School. In September 1960, she graduated
"from the Ottawa Civic Hospital School of Mursing with a diploma in
nursing. Partial requirements for a Bachelor of Arts degree were
fulfilled at the State University of New York, Buffaloc, New York. In Mayr
1975, she graduated from the University of Windsor with a Bachelor of
Arts degree. In October 1977, she graduated from the University of

Windsor with a Master of Arts degree in Clinical Psychology.

108



	A COMPARISON OF MENTALLY RETARDED CHILDREN TO NORMAL CHILDREN AND OF DISABLED READERS TO NORMAL READERS: AN EVALUATION OF A SIMILAR SEQUENCE HYPOTHESIS AND A DEFICIT HYPOTHESIS.
	Recommended Citation

	tmp.1363276810.pdf.c0iQ4

