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Abstract

In the present study‘subgroups of reading disabled

childreniwere investigated on the basis of oral-reading
- strategies and performance on psychologicalltests. The
" relationship between oral readlng strategles and
psychologlcal test performance was also examlned Forty,one
children with specific readlng dlsab111t1es were selected

for the study. The children attended regular classrooms1and

/.

were in grades three to six.:
. ‘ -
A hierarchical clustering technique was used. to

determ1ne if there were subgroups. Two sets of subgroups

v

were dlfferentlated one set on the basis of oral readlng
strateg1es and the other on the basis of psychologlcal " e
abilities. Each set comprised five subgroups. Partial

support for the relationship between reading strategies and
psychological abilities was found, but membership in a “

part1cular subgroup based on reading data could not be
,predldf,d from membershlp in a subgroup basedlon
psychological-data.'The findings of the‘studygshow-the s

_1mportance of” v1ew1ng “disabled readers as heterogeneous w1th o
“% g

respect to their psychologlcal and reading dharacterlstlcs.,_
The limited predlctlve relatlonshlp between the readlng and %ﬁ
- g Vo

psycholog1cal data suggests that further research*ls neededs
to explore how accurately 1nformatlon about a Chlld s -

psychological strengths and weaknesses . can predict has/her

A3

reading strategies.

€2
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I. INTRODUCTION

The term "learning disability" has become prqminent in the

\ I

f1e1d of special educatlon over the past twenty\years..ihe-

iNatlonal Adv1sory Committee on Handicapped Chlldten (1967)
" has offered the following definition of learning dlsablllty

Chlldren w1th special learning disabilities exh1b1t
a disorder in one or more of the basic psycholog1cal
processes involved in understanding or .in using. . TN A
spoken or written language. These may be' manifested © SN
'in disorders of listening, thinking,. talking, . .:g-'“;”
‘reading, writing, spelling, or arithmetic. They 'hu,'d-~v"
include conditions which have been referred to asii: . . .
perceptual handlcaps, brain injury, minimal, bra1n'”‘ :
dysfunction, dyslexia, developmental apha51a, etc.;L~
- They do not include. learnlng problems which are due .

primarily to visual, hearing or motor handlcaps, to ‘ Q;'w;
mental retardation, emotional dlsturbance or to 4 ',vgwc%' )
environmental disadvantage (c1ted in’ Myers & A T

‘Hammill, 1976, pp. 3-4). -

ﬁ - g

There are two major aspects to thls deflnvtlon. FlISt the
&

concept of learning disability subsumes a heterogeneous,s;““q

group of dlsorders. Second, learnlng dlsabllltles exclude

learning dlfflcultles which are pr1mar11y dUe to sensory
_def1c1ts, mental retardatlon, emot10na1 dlsturbance ov

educational or cultural d1sadvantage.. T S b

The term spec1f1c readlng dlsablllty“ refers to one:’

partlcular type of learning dlsab1llty. A Chlld can be

classified as read1ng dlsabled if he ‘or she has a serlous
d1ff1culty in read1ng whlch cannot be adequately explalned
‘by any of the handlcaps excluded in. the deflnltIOD of | ”uiJ

learning d1sab111ty (Benton, 1975).

In the past the main paradigm for\studylng read1ng L L
dlfflculty has been the comparison of able and less able J?jfwv~
, T
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readers on any one of a large number of variables.. Thus,

much of the research about reading difficulty has made the

distinction between the reading disabled individual and the

child who has a reading deficit with a different etiology.

'For~exampleT_investigators;may_not_haxe_controlled for IQ

(e.g., Juels, .1980; Kolers, 1975) or env1ronmenta1

disadvantage (e.g.; Allington & Fleming, 1978 Englert &
Semmel, 1981). )

Research in- reading has been focused in three main

-areas: 1) an examination of subskills thought to be involved

in the reading process itself; 2) an 1nvestlgation of the
pSYChological correlates of reading difficulty, and 3) an

attempt to 1dent1fy the'neuropsychological correlates of

- reading difficulty. Researchers investigating the reading

process _argue that the effectiveness with which the Chlld

uses various cues in reading dist1ngu1sh good from poor

- readers. For example, Benton (5975),and'Mason-(1976) stated

o

“that the abiiity to make effective use of -graphic cues

differentiates good from poor readers Other researchers

- have maintained that the CIStlngUIShlng factor is to be

' found in “the ability'to use contextual cues (e.g., Leslie,

¥ [y

1980; Levy, 1977). Still other investigators stress the

integration of all cues as the skill that -separates the two:j

'groups (e.g., Goodman, 1970; Weber, 1970) .

The psychological variables that have been examined to

distinguish between poor readers and normal controls have

'included memory and'percethal,'psycholinguistic, and



.cognitive abilities. All of the variables have, in one study
or another, been found to differentiate goqd from pcor
'readersT—although the results are not always consistent
across.studies (e.qg., chell; Shapton, & Warren, 1964; cf.,

~___~_“Wernecr_simonianT_&mSmithT_JQGJJJ_No_oneapsychological
deéiciency has been found to account: for all children with
reading difficulties. ' |

Several researchers have. examlned the behav1oural
correlates of reading dlsab111ty (e g., v1sual perceptlon,
motor and sensory abilities, and cogn1t1ve and llngu1st1c
performance) in order to infer the neurological ‘status of
reading disabled children (e.g., Rourke, 1978). This
indirect apprcach to the study of the neurologicai
antecedents of reading dlsabzllty is based upon the
dlscovered relatlohshlp between bra1n damage and poor
performance on certain behav1oural tasks (Benton, 1978).

In general research 1nvolv1ng reading problems and
their psychologlcal and neuropsychologlcal correlates has
falled\to take 1nto account the heterogenelty of reading
dlsorders. Doehring (1978) recently p01nted out that- readlng
dlsablllty is not a un1tary dlsorder, and that it is
therefore necessary to develop a multiple-syndrome paradigm

'S
wh1ch cla551f1es retarded readers into subgroups. The

"7

1ncon51stenC1es of prev1ous studles may be largely due to -

the fact that researchers have tended to employ a

—

singlefsyndrome,paradign.



Instead of searching. for a unitary cause of reading
dlsablllty, some researchers have recently begun searching
for 1ndependent patterns of f ztors which underlie the

. disability. Most of this research has been concerned with

____JTLhe_psychqlggigal_gr heuropsychologieal characteristics of
dketarded readers (e,g., Lyon & Watson, 1981;‘Petrauskas & -
Roﬁrke, 1979; Satz & Morris, 1980). Several attempts have
also been made to classify disabled readers on the basis of
their‘readiqg skills (e.g., Boder;‘1973; Doehrihg.& Hoshko;
1977). Benton (1978) has pointed out that theerelationship
vbetween'subgroups based on psychoiogieal attributes and
subgroups based on reading subskllls is still unexplored.
In short, much previous research has been flawed by a
single?syndrbme paradigm which ignores the heterogeneity of
- reading disability. The single-syﬁdrome paradigm may explaih'
many of tﬁe inconsistencies of”previous research. Ir\is‘ |
hoped that the emergence of a multiple syndrome paradlgm,
which distinguishes subgroups of dlsabled readers on the
basis of patterns»of abilities and def;c1ts, will provide a

deeper understanding of reading disability and a better

" .theoretical basis for remediation.

Statement of the Problem

The present study is based upon a multlple séndrome
paradlgm The . study’ addresses a number of basic problems
_about the classification_of readlng‘dlsabled children 1ntd

subgroups by considering bdth reading and psychological



f \'.‘. _ f . : | , L \( :

variables. Neuropsyéhologieal characteristics of disabled \
readers are beyond the scope of the present study and
therefore, were not 1ncluded Four questions were
1nvestlgated Flrst, can subgroups of disabled readers be

-___dnsAlngu1shed_on_the basis_of their subskill deficiencies ‘in

read1ng7 Second can subgroups of disabled readers be
d1st1ngu1shed by patterns of psycholog1cal correlates of
readlng dlsablllty? ‘Third, does a predictive relatlonshlp
exist between psychologlcal ab111t1es and reading
strategies? Finally, 1s}there a cerrespondence between the
members of the subgroups formed on the basis of
psychoiogical attributes and membership of those formed on

the basis of reading subskills?



I11. REVIEW OF 'I'HE RESEARCH: READING DISABILITY
Four areas of research pertaining to the present study will
be examined critically. A review of the literature

~concerning the reading errors and strategies of disabled’

readefs is given in the first section. Secondly, recent
attempts te distinguish subgroups of disabled readers in
terms“of readinghattrisutes are diecussea. In the third
section studies which'investigat; the psychelogical |
correlates of feading disabilities are examined. Finaliy, a
review of research which identifies subgroups of disabled '
readers on the basis of their peychological characteristics

is presented.

‘A.. Reading Errors and Strategies
For many yeags researchers have tried to.pinpeint'the
problems of disabled and other inefficient readers threugh
_an examination of their performance on reading tasks.
Attempts have been made to characterize:poor readers‘by the ™
type of errors found in their performances andeto infer
- their readlng strategies from the errors they make.
The variety of subskills 1nvolved in readlng is .
strongly’empha51zeé\by_current 1nvestlgators:.
The act of read;Eg involves many component processes
of different degrees of complexity, ranging.from the
+ visual discrimination of graphemes and recognition
of the phonemic value of 51ngle consonants and:
vowels, through the recognition of single words,  to’
the apprehen51on of meaningful word sequences taken

as units (Benton, 1975, p. 6).

‘The errors which poor reaae;s make may arise in any of the



component processes of reading. A classification‘ot.many of
the errors identified by researchers is offered below.
1. Letter orlentatlon reversals

The tendency to make single letter reversals (p-q;. b- d)

and rotations (p-b; g-d) was once thought to be a major

character1st1c of disabled readers (Weber, 1968) but is now
v1ewed as being relatively ‘uncommon (e g., Benton, 1975)
Liberman and her colleagues (1971) found that letter
reversals are the most unstable reading error'type when
- compared ‘to others. Individual differences among poor
readers are also large.
2. Faulty reading'of vowéls and oonsonants

According to Shankveiler anq'Liberman (1872), vowels
are misread more often than consonants.‘Vowels are more
orthographically'complek and varied«than consonants since
e different letter group comblnatlons—may repreSent one sound—
(e.g.y u = u; 00, ou, oe,‘ew). |
3. Letter sequence reversals

It was once thought that letter sequence reversals were
part of the same phenomenon as letter orrentat;on reversals'
and wer therefore a major oharacteristic of disablea‘
readers (Weber, 1968). Studles have 51nce found that they

" occur m re frequently than letter or1entatlon reversals and

that t gether both types ‘of errors make up only 12 to 25
of dlsabled readers errors (e g., Bennett, 1942;
Shank eiler & Liberman? 1972) It'has also been discoveredi

that letter or1entatlon reversals and sequence reversals are
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ESN

v1rtually unrelated éleerman et al.,_1971) ‘ o 2

4. Omissions’and add1t1ons of words ; . ) ¥

»
! o

Accordlng to Benton (1975) these errors are
4

'characterlstlc of dlsabled readers,»although he ddes not

note the frequency with which’ these errors occur.,

5z Excessive slowness in reading (word-by.word reading)
There is, general agreement that poor readers take
51gn1f1cantly longer than able readers to read words (e.g.,
Samuels, Begy, & Chen, 1976; Schvaneveldt Ackerman, &
Semlear,'1977) Sentences (e;gr, Kolers, 1975); and.passages'
(e.qg., Alllngton, 1978; Allington & Strange, 1977)' Some
researchers have attr1buted the slowness of poor readers to
-a letter-by- letter process1ng strategy in contrast to the'
ablllty of prof1c1ent readers to process larger units of
lletters (Blemlller, 1978 McCormlck & Samuels, '1979). It has
been-commomly_argued that dysfluency’(1;e., word—by—nord'
reading) prevents adequate retentlon‘of'reading material
(e.g.; Benton, 1975: Mccormickv& Samuels, 1979; Perfetti &,.'
Hogaboam, 1975). | |
'f6, Failnrefto grasp the meaning of theﬁpassage.
Traditionally,'comprehension of a passage'has been
measured by the number of questions answered correctly on
the passage. In r=zent years the analy51s of oral rtad1ng
errors has permlt,-o the assessment of a reader s use of
grammatlcal and semz”~ic cues w1th1n a passage. The
_~appropr1ate use of these contextual cues has been used as an

;ndlcator of the readers' understanding of sentences and



passages. Many researchers have reported that poor readers

pay little attention to the grammatical and semantic cues in

'a reading passage (e.g., Au, 1977; Goodman & Burke, 1973;

Levy, 1977); however, other researchers have disputed this

finding (e g., Allington & Strange, 1377; Biemiller, 1979) .

e

- reader uses graphic and contextual cues. i

Many researchers have tried to explain.the poor

‘reader's patterns of errors by inferring his reading

strategies from the errors. Studies such as Goodman and

‘Burke's (1973) have analyzed oral reading errors such as

substitutions, omissions, ‘and additions for the degree of
v1sual similarity between the errors and the text and for'
the contextual appropriateness of the errors made. By
comparing the degree of graphic cue reliance to the
appropriate use of contextual cues, researchers have made
1nferences about the poor readers word attack skills.
However, there has been much controversy about how the poor

IN

One group of 1nvestigators claim that the unskilled -

reader.relles more on graphic than contextual cues. This

school ‘of thought reflects LaBerge and Samuels' (1974)

-theory of automatic information processing in reading.
- Accorﬁing to LaBerge and Samuels' (1974) theory, the

beginning reader's skills in decoding are not automatic, and.

thlS causes the reader to. attend primarlly to- v1suophon1c

‘cues and to neglect contextual cues. Later, . when decoding

becomes . automatic, attention)is freed for comprehension.

Some researchers have found that LaBerge and Samuels' (1974)

s ® . / .



theory 1is applicabie to poor readers. For example, Goodman
and Burke (1973)_found that poor readers made less effective
use of contextual cues than able readers. Other researchers
have reported similar findings (e.g., Au, 1977; Leslie,

1980; Leyy, 1977).

In contrast to the above findings, some studies have
suggested that use of contextuaﬁ'cues does not differentiate
" between good and poor readers (e;g., Allington &.Strange,
1977; Biemiller; 1979; Koler, 1975). Other investigators
have claimed that poor readers may rely on oontextual cues
to an even greager degree-thah good readers (e.qg., v
Schaneveldt et al., 1877; West & Stahovich, 1978). Stanoyich
(1980) suggested that some poor readers may rely heavily oh
conrextual cues in order to co@pehsate for poor‘word
recognition skil;s. It has also been marntained that poor .
readers depend on contektual cues for accuracy whereas good
readers rely on contextual cues for fluency (e.qg.

Allington, 1978 Alllngﬁon & Flemlng, 1978; Alllngton &
McGill-~Franzen, 1978);

Studies which have‘dealt with'poor readers' use:of
‘:graphlc cpes have yielded 1ncon51stent results SeVeral'
researchers have reported that poor readers rely more on
graphlc cues\than do good readers (e. g u,“J977, Goodman,
1970; Leslle, 1980) but others have suggested‘that ahlevahd
less able readers do not differ - 51gn1f1cantly in their
reliance on graphic cues (e.g., Goodman & Burke, 1973, Levf,
i%77). Stillvothersvhave reported that good readers attend

]
i
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more to graphic information than poor readers (e.g.,
Allington & Strange, 1977; Juels, 1980). Reseerchers who

reported the latter finding have argued that the proficient
readers' greater attention to graphic details reflects an

L%

automatic and efficient decoding strategy (e.g., Stanovich,

1980). Thus, several investigatofs have found that good
readers were more aware: of graphemic patterns within words
than poor readers (Kolers, 1975)‘and,that they read
significantly faster eyen fhough they attended more élosel;‘
to graphic information (Allington & Strange, 19?7). ft has
often been suggested that.the efficiency with which cues are
integrated may be what reaily distinguishes good from poor
feaders'(e.g., Allington & Strange, 1977; Biemiller, 1979;
Juels, 1980; Stahovicn, 1980; West & Stanovich, 1978). {ég
However, it is not cleaf that a defibiency'in the
~integration of cue§gcan-éccbunt for the difficulties of all
poor readers[' #

"‘Much,of the literatnrer;n poor readefs"nse:of cue
systems does not differentiate'disabled readers) from others
whoseireading is inefficient. The incensistencies found in
the research may be largely due tp the aésumptions that allf
poer feade;s can be studied as a homoQEneous:grbup and that
“ﬁheir reeding problems:are all due to ene specifie subSkiil
deficiency. These‘assumptiene are extremely doubtful given
© the diversity of;poer readers{ erfore and the faiiure to

1dent1fy any particular SUbSklll deficit whlch will fully

explain readlng dlsorders In fact, the success of . recent

PN
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attempts to identify subgroups of disabled réaders through
an Analysis of their errors and strategies clearly
demonstrates that the term "reading disability" designates a
heterogeneous group of disorders (e.g., Boder, 1973). It isr

possible that studies which focus on the differences between -

: . : .
subgroups of disabled readers will help to resolve many of

the inconsistencies of previous research. For'example; some
disabled readers may be more efficient in prodessing graphic
than contextual'cues, while for'others fhe reverse may be
true. The research wﬁiéh has divided disabled readers intd
subgroups on the basis 6} their reading characteristics will

be examined in the following settion.

B. Subgroﬁps of Disgpled Readers %ased on Reading
Characteristics .

An attempt‘tb classi}y_dfsabled regders on the basis}of
reading‘error type was madé by Ingram, Mason, and Blackburn
(1970). ‘Ingram et ail. (1970)'predetermined their.subgroupg,
B by ‘establishing two categories of errors into which subjects
would be claséﬁfied -- audiophonic, and visuo-spatial.
Audio-phonic difficulties were measured by an.inability to
aﬁalyze words into phonemes, to blend phonemes‘into’words,..
and .by confusion of vo&el-sodnds and poor.phonic‘knoﬁiédge
of ?ipthongs. Visuo-spatial difficulties were identified by
the tendency tolmake.letter and Qéfd revéréals, by the slow
recognition of simpiebwords, and by ppbr visual 3

discrimination of words which were very similar in shape.
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The study failed to offer a classification system into which -
homogeneous subgroups of disabled readers could be placed
because sixty—six percent of the sample had problems in both

error categories.

Like Ingram et al. (1970), Johnson and Myklebust (1967)

based their subgroup classification system on personal
observation. According to these researchers, one subgroup of
disabled researchers were termed "visual dyslekics" because
they could not‘retain'an entire sequence of letters or learn
from a gloBal'word approach. Instead, this group learnt .
‘individual sounds and blended them into words.'The,o@herﬁ
subgroup, termed "auditory dyslexics" were deficient in“
sound- symbol 1ntegrat1on and hence, were unable to develop
phonetlc skills. These children were only able to learn

' words as wholes and so had a limited sight vocabulary
Through independent observatlon of clinical’ populatlons,
Boder (1973) 1dent1f1ed the same two groups of disabled
readers and added a third group.who had thevdlsorders of
both groups. »

A more objectlve approach to cla551fy1ng subgroups of
disabled readers has been through the use of the Q-technique
+ of factor 'analysis. Doehrling and Hoshko (1977) used such a
‘technique in fneir study_of~Subjects'who attended a summer
program for children with reading disabilities. The
researchers were primarily concerned wirh'the automatic
_processing of information, and used response latency as well

as accuracy to determlne areas of strength and weakness.
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Different degrees of decoding deficiency were discovered
among the children. Some had difficulty using the basic’
phonological code and also lacked an understanding of
orthographic structure, while others had difficulty

primarily in the nse of orthographic structure. still

otherc' primary deficiency seemed to lie in the rapid oral
readin@aof‘words and syllables. Unfortunately, none of the v
. deficiencies were analysed for visual perception or
comprehenéion difficul¥ies. |

Although the studiéo examining decoding~skills~’
contribute importént information to reéding research, their
treatment of word identification skills is limited. Th1s is
because they do not- ‘take account of context, which has .an
important effect on_word recognition. The importance of
context*das'demonstrated by Goodman's study (1965), which. :
revealed that readers in the primary grades were more
accurate when readlng words in passages 'than when readlng
the same words in lists. However, in the Jesearch concernlng
'snbéroups of disabled rende:s, their ability. to make use of
contextual cues-has not yet been enamined.
| C. Psycholog1cal Correlates of Read1ng Dlsab111ty

The 1nvestlgat10n of psychologlcal fadtors in reading
dlsabllty a}ms to ;dentlfy.the<more fundamental COgﬂlthe‘
dlsabllltles that are responsiblé for failure to lenrn-to

. T

read and to provide guidelines for effective remediation”
| ' | - ]
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(Benton, 1978, p. 469). The focus of this reséarch is on -

'Timmediate"'or~behavioural correlates of specific reading

disability rather than on "ultimate"” or neurological.

correlates (Vellutino, 1978). ' \

Prior to the 1970s, the basic paradigm of most studies

which examined these correlates was a comparison of normal

-

and poor or disabled readers on one or a small number of

tests. If a significant d&fferencevexisted between reading
ability groups, a causal relationship was inferred between
thé measure(s) and the feading difficulty. The paradigg‘was
termed the "single—syndrome;,paradigm (DoéhringAT978) |
because it iﬁplied that the term "reading"disbiiity"
;epresented'a homogeneous dysfunctioﬁ. One can distinguish )
f;ur major areas of psychological factors associated with :
reading'disorders‘wityin the paradigm: visual spatial B
development, verbal abilities, intéréensory integration, and
seqdénfial'procéssing% ' . -,
1. Visual-Spatial ﬁéGelbpment

The assotiation.Between readingldisqrders'ahd visual

perception deficits stems from the observation that

children's* reading often manifests the following errors:

reversals in letter orientation (e.g., b-d; ﬁkq) and letter

sequencing (e.g., was-saw) and confusions of letter and word

configuration (e.g., m-n; some-come). Investigators have

‘assumed that these error-types reflect an underlying

perceptual‘deﬁicit,'and have administered measures of visual

g

 perception such as form discrimination, visual-motor

ol
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integration and.left-right discrimination in order to.

identify that deficit. |

a) Viswal Form Perception |
Studieskthat»have aimed at'distinguishing good from

poor oral readers on form perceptlon have generally used

measures such.as the Performance Scale IQ and Performance
Scale subtests from the Wechsler Intelllgence Scale for
Children- Rev1sed (WISsC- R) as well as the Bender Visual-Motor
G&stalt Test (Bender- Gestalt) and the Developmental Test of -
- Visual-Motor Integrat1on (Beery s VMI Test) In general

some studies have found ev1dence for perceptual problems in
poor or dlsabled readers (e. g., Lovell Shapton, & Warren,
1964), but_others have not (e.g.,(Werner, Simonian,‘& Smith;'
1967) Factors that have beenlcited'to ekplain these
1ncon51stenc1es 1nclude a fallure eo control for IQ.
dlfferences between groups (e. g., Rlchardson, D1 Benedetto,
Chrlsﬁ, & Press, 1980) as well as age dlfferences between

~ samples across stud1es~(e,g.,.Sobotka; Black, Hlllp

Porter, 1977; Satz, Rardin,b& Ross, 1971). '

‘Several investigators (e.g.,vBenton; 1975; Rutter,
'1978) bave concludedithat-viSUal perception difficulties are
'assoc1ated w1th readlng dlfflcultles in younger children but
are not 51gn1f1cant correlates of severe readlng |
'drfflcultles at older ages. Rutter (1978) maintained that
older‘reading disabled children still‘haue visual perCeption
vimpairments'relative'to their peers, but that;they may bave

developed sufficient skills in discrimination to learn to .
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\
read.'Rutter (1978)'suggested that in the more advanced
stages of reading, poor oral readers may'learn‘to rely more
on context than on individual letter or word processing.
Finally, it ls likely that some of the variability

found in studies is due to the fact that not all children

.....

with~reading difficulty have perceptual deficiencies (see

_Lovell Shapton,.& Warren, 1964). The fact that Bannatyne
‘(1971) found both spatlally competent and 1ncompetent

- dlsabled readers supports that view.

b) Vlsual—Motor Integration

In the studies reviewed above, measures of form

-

“perception 1ncluded WISC R Performance subtests, the'

Bender-Gestalt, and Beery's Visual- Motor Integratlon (VMI)

—

Test. Although these tests'do measure form percept1on, the

~fact that most also measure the coordlnatlon of visual

o

percept1on w1th motor ‘and. conceptual operations has often
been overlooked The mult1p11c1ty of constructs measured by
tnese‘tests may~1nterfere with the predlctablllty h;tween_
performance on these tests and reversals 1n letter -
or1entat1on and sequence (Park 1978-79).

- One aspect of v1sual motor integration wh1ch has been

studied apart from perceptlon is the v1sual tracklng of a .

'stlmulus. Studles have reported 1neff1c1ent eye movements

among disabled readers relatlve to normal readers in both

Vreadrng and nonreadlng tasks (e,g.,‘Rublnd & Mlnden, 1973;

AdlerfGrinberg & Stark, 1978; Griffin; Walton;'&‘lves[

1874). While some researchers_have-concluded that erratic_
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eye movements only reflect passage difficultf_levelv(erél,
éoldberg & Arnott, 1970), Pavlidis (1981) has found that

. disabled readers display abnorﬁal eye movements even when
reading'simple text. |

c) LeftfRight Discrimination

The tests used to measure awaréness of left—riéht
dlrectlonallty have usually requ1red the child to
| demonstrate hls awareness of left and right with regard to
" his own body, the body of the examiner, and physical
'objects. The flrst ab111ty is normally mastered by age 7
the second by age 8, and the third by age 1.1 (Belmonti&
Birch, 1963). ﬁ | |

Most studies that- have examineddthe relationship'
betneen the ability to make‘left—rightwdiseriminations and
reading ability have reported'a'significant\difference .
between at least some dlsabled readers and normal controls f
(e g.; G1nsburg & Hartw1ck 1971' Lovell et al., 1964;
" Belmont & Birch, 1965); however, other studies have not
»(e.g.; Spellacy & Peter, 1§78; Balow, 1963)..1t seems that
-the strongest. relationsh;p between the two variables exists
,for severely dlsabled readers who have dlfflculty |
~1dent1fy1ng right and left on their own bodles (Lovell et'
h(al;, 1964,.Belmont & Blrch, 1965). Ev1dence reveals that 4
'left-rlght discriminatiOn is related t0‘1ntelllgence (e;g.,
néoleman & Deutsch, 1964;5CFoxen'&'tytton, 1971)_and?age
(Benton, 1§62 Sparrow & Satz, 1970) -ﬁarlations'withr

- respect to intelligence and age in sample selectlon may havle
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led to many of the inconsistencies across studies.
2. Verbal Abilities |

| Researchers concerned with the psyéhOlogical.correlates
| of reading disability have investigated the relationship

between verbal ab111t1es on non- readlng tasks and reading

achlevement. Studies that have matched dlsabled and normal
readers on Full Scale WISC IQs-have found olsabledvreaders
‘to be.inferior in Verbal IQ and superior ih Performance IQ
relative to normal readers (e.qg., Be}mont &'Birch, 1966;
Nevilie; 1961). The Loanerbal'IQ—High.Performance 1Q°
discrepancy seems”to,be,more highly related to bo?r reading
achievement among older,children around nine or.ten”years of
age than among younger'readers (e.g., Reed, 1967) . Because
'Verbal I1Q is a‘global measure of verbal functiohing, some
researchere.haVe been interested ih'examining the
performance of disabled readers on the 5ubtest§ of the WISC
Verbal Scale. Benton‘(1975Y reportedwthat'disabled'readers':
are llkely to perform poorest on vocabulary level, raﬁge.of>
:1nformat10n, and oral arlthmetlc reasonlng, whlle o
_comprehen51on of soc1al 51tuat10ns ‘and verbal reasonlng are"
handled reasonably well. | | |
A varlety of other measures have been used to asaess

the»verhal competehce of poorlreaders.vAmong the most common,a

‘ Qariables whioh:haye been_examined'are,audltory" | |
L discrimination},phonemio'analysis aud syhthesie; ano’word»h

fluency.



20

‘a) Auditory Discriminatlon .
Auditory_discrimination between similar sounding words

is important in the intial stages of the letter-soundv |

associatlon'process. Wepman's AuditoryuDisorimination Test,

(Wepman, 1973) is a commonly used screening,de&ice‘Which‘

measures'the capacity toldistinguish betueen phonemes used
;in speech. The test requires examinees to determine whether
nord'pairsiare the same, orhdiffer in a single.phoneme‘
(e. g.,‘patrpet) 'Wepman-(lggb) reported a significant-k
relatlonshlp between reading scores and audltory
d1scr1m1nat1on. Other studles have supported th1s flndlng
(e. 9. ‘Christine & Chrlst1ne, 1964'-Flynn & Byrne, 1970;
Br1un1nks, 1969). Although norms on Wepman s test only range
‘from f1ve to e1ghtvyears,'several studies (e.g., Llngren,
1969 Goet21nger, Dirks, & Baer, 1960) have reported that
. the test also d1scr1m1nates between older good and poor -
readers.;' . ' e ‘L ,h o ":x o vf~ _ o .‘,‘
~ b) Phonemic Analys1s and Synthes1s :
| The ablllty to 1solate the phonemes that make up .a word
'and the ab111ty to blend 1nd1v1dual phonemes 1nto wholev
‘words have been found to be . 1mportant SklllS in- the 1n1t1al
‘readlng task (Wllllams 1980). These ab1l1t1es are,1mportantb
'f in early read1ng because dec1pher1ng a-new word requlres |
first, that the word be broken 1nto 1ts component phonemes,"
and second, that thetresultlng unlts.be‘recomblned or -
blended.pGoliﬁkOff:(1978)'suggested‘that theseﬁauditory “_fy

analysis‘and sYnthesis skillS‘are'separategabilities that
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ordinarily enter into a child's repetoire successively..

‘ While‘mOSt of the research on phonemic analysis'has'
been conducted on young children in the 1n1t1al stages of
reading (e.g., Hardy, Stennet, & Smythe, 1973 Wallach,

Wallach, Dozier, & Kaplan, 1977)"the research on phonemic

'synthe51s has 1ncluded older ch1ldren as well. Two commonly
:used measures of phonemlc synthe51s are the Sound Blending
and Audltory Closure subtests from the Ill1n01s Test of -
.fPsychollngu1st1c Ab111t1es (1TPA; Klrk McCarthy, & Klrk
1968& Both subtests requlre the child to translate phonemlc
units 1nto whole words. Although subjects are sometlmes
_older-than-the target‘populatlon of_the,ITPA,'researchers,
(e. g Richardson etial., 1980) have reported that‘reading
.dlsabled chlldren score well below the celllng on these
bemeasures In general sound blendlng ‘was found to be a Q:"
‘dlStlﬂQUlShlng factor between reader ablllty groups 1n most
estudles (e g. Goldeni&_Stelner, 1969 - Kass, 1966~ o
Rlchardson et al., 19805° audltory closure d1fferent1ated
between groups in some studles but not in others (e g o
.‘Golden &.Stelner, 1963,.Kass,_1966, cf ; Rlchardson et al.y
1980; -Wu‘ssl‘er & Barclay, 1970). | ER
) Word Fluency N
Word fluency has also been found to be lessAeff1c1ent

among poor readers One measure of word fluency requ1res the
-subject to name as many words as p0551ble beg1nn1ng w1th the
xletters F(:A and S 1n the tlme span of one mlnute per.'
letter (Spreen & Benton,'1969). Older,dlsabled readers have
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been found to perform 51gn1f1cantly worse than normal
readers on this measure (e g.,. Satz, Rardln,.& Ross, 1971-
Spellacy-& Peters, 1978). However, a 51gnrf1cantad1fference
between‘reader'ability groups‘on thisbmeasure‘isbnot always

B
\

found (e g., Sobotka et al., 1977). k

3. Intersensory Integrat1on

A-Readlng 1nvolves the translatlon of visual spatial
‘stlmull 1nto approprlate sound sequences. This ~decoding
.process requxres the ab111ty to percelve v1sual spatlal
patterns and.audltory sequentlal speech patterns, as well,as
‘the ab111ty to match the two patterns. Investlgators'
1nterested in determxnlng the factors respon51ble for poor
decodlng sk1lls have examlned the relatlonshlp between
performance on aud1tory-v1sual matchlng tasks and readlng
ab111ty The 1n1t1al research in thls area was conducted by

"Blrch and Belmont (1964, 1965) Thelr research paradlgm of

v'asse551ng chlldren s ab111t1es to match audltory tap

"patterns to. visual dot patterns has been used with varlous Q-‘.

mod1f1catlons, by many 1nvestzgators (e. g.,'Beery, 1967-’
_Warren,/Anooshlan, & W1dowsk1, 1974) However, the construct
ftvalldlty of the Blrch and Belmont (1964) task is hlghly
r_questlonable. Moreover, the task has been cr1t1c1zed on. thed
grounds that crossmodal matchlng of meanlngless nonverbal‘
vStlmUll cannot be d1rectly compared to the 1ntermodal |
;matchlng that occurs ‘in readlng (Plck 1978) |

‘ One crossmodal matchlng task that ‘uses verbal mater1a1

is the Vlsual Aural Dlglt Span (VADS) Test (Koppltz, 1970)
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_ The test uses sequences of digits to measure the effects of-
aural and v1sual presentations with oral and written modes
of response. Koppltz (1975& found that three ‘of the four

'subtest scores (Aural Oral Vlsual Oral, Visual- -Written) and

the VADS total score 51gn1f1cantly d15t1ngu1shed between a

learning disabled group who could read and_a 51m11ar group-
. /
ﬁ could not. Results 1nd1cated that the Visual-Oral

subtest had the hlghest correlatlon w1th readlng ablllty..
Tasks 1nvolv1ng letter namlng are even more closely related
ito reading than the VADS Ste1nhauser and Guthrle (1974)
found that scannlng for a target phoneme, an operatlon which
"requ1red the conversion of graphemes into sound was a task.
‘unlquely d1ff1cult for d1sabled readers.' *
| There is very 11ttle research on the d1rect assoc1atlon“
’between crossmodal 1ntegratlon of verbal stlmull and . readlng'
errors per se. Nonetheless, Vernon (1977) hypothe51zed that
' def1c1ts in thls type of 1ntegrat10n ‘are one of the major
"causes behlnd poor readers dlfflculty in’ grapheme phoneme
assoc1atlon. Support for Vernon S hypothes1s comes from
'thoehr1ng and Hoshko (1977) They reported that the subgroup
1 of readlng dlsabled chlldren who had dlfflculty 1m
'audltory v1sual assoc1atlon were rated by the1r teachers as
‘irequ1r1ng tra1n1ng in this area.' : ' B
Vernon (1977) p01nted out that def1c1enc1es other than
croSSmodal integratlon may'also cauSe-poor grapheme-phonemea
assoc1at10n. Poor reasonlng ablllty and a’ def1c1ency in | |

sequentlal memory could also 1nterfere w1th the learnlng of

o
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patterns of 1etter sequences based on regularltles between

graphemes and phonemes. The relationship between sequentzal

memory‘and‘reading'skill will be discussed in the following

' section.

4, Sequential Process1ng

Many researchers have found read1ng dlsabled chlldren/

to have a general sequencing def1c1t (e.g., Doehrlng, 1968L

Bakker, 1972; Bannatyne, 1971; Rugel, 1974). The sequencing
deficit of'djsahled'readers hashbeen investigated . a
number of areas. For instance, researchers have found .nat

disabled readers perforn-Significantly worse than average

" readers in both reading and nonreading sequential oculomotor

tasks (e.qg., Griffin,,Walton,'& Ives, 1974f ?aviidis, 1981).

'Other ev1dence for a sequenc1ng def1c1t among. readlng
‘dlsabled chlldren is frequently found in the Sequentlal
.pattern ofnthe WISC-R (Dlglt Span, Codlng, and Picture
‘Arrangement). Rugel (1974) revfewed-22.studieslwhich

~examined reading disabled children's performance on the

WISC. ‘ge reported that out of ‘the three WISC patterns

Spatlal Conceptual and. Sequentlal), thelr performance was
{

'poorest on the Sequent1a1 pattern 1n 18. of - the 22 studles.
‘W1th1n-the Sequentlal pattern poor qeaders performed
‘>51gn1f1cantly worse than good readers on Digit Span and

'-.Codlng but not . on Plcture Arrangement ..'uf

Rugel (1974) concluded that the sequent1a1 proce551ng

’ /{ o X
def1c1t comprlsed def1c1enc1es 1n short term sequentlal

memory and attentlonal processes. The relat;onsh;p between
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reading disability and these processes will be discussed
below. - . o | i
a) Short term Sequentlal ‘Memory Précesses

‘The three most popular screenlng measures fon

diagnosing short-term memory»def1c1ts among dlsahled readersﬂ

have been the Audltory and Vlsual Sequential Memory subtests '

of the ITPA (Kick, McCarthy, & Kirk, 1968) ‘and the D1glt
Span subtest of the WISC (Wechsler, 1949) or WISC-R
(Wechsler, 1974). Studles dlffer greatly as to whether or
"not there exists a signlflcant dlfference between dlsabledv
and normal readers on these measures (e. g., Rugel, 1974; .
Kass, 1966; Golden & Stelner, 1969) . | '

Investlgators_lnterested in'studying good‘and poor
readerS"ahility to‘rEmember meaningfgl Verbalnmaterial havev
found Qroﬁp d}fferences on'sentence'repetit;on tasks |
(Wailer, 1976;’Richie & Aten, 1976). The‘prOcess‘of sentence
repetition‘is interpreted'to'be‘a_complex one involving‘
comprehension and expression of‘language as”well as memory
(Vogelr»1975)J<Performance on tasks.of this nature has
sometimes beenfoontrasted to performance oh digit'span tasks
or tasks of random word order in order to compare the

dlmen51ons of memory for mean1ngful and nonmeanlngful

'materral R1ch1e and Aten (1976) found that/readlng d1sabled'-A

Achlldren performed poorly .on both types of tasks.
D1ff1culty in rememberlng ‘both meanlngful and
nonmeanlngful materlal can affect the acqu151tlon of various

readlng skills.” For 1nstance, memory for dlscrete 1tems
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plays an important role in learning.grapheme—phoneme

- correspondences WTorgesen; 1978-79). Vernon Qﬂ977) |
h'hypothesized that me ory for.the~sequence of items was
cruc1al to learning the patterns of letter sequences and

"that the productlon of letter sequence reversals was related

to difficulty rememberlng the wvisual shapes of words, Bakker
(1970) prov1ded evidence for the relat1onsh1p between |
sequentlal memory and readlng errors when he demonstrated
that chlldren.who did poorly on tasks of temporal order
processing’made a large number of letter sequence reversals.
‘Memory has also been assoc1ated w1th reta1n1ng the meanlng
of a sentence or a story. Poor readers who decode slowly are
thought to havevdlff1culty‘grasp;ng'the meanlng of whole‘1
- sentences because,slow and laborious reading taxes the
‘memory forlconnecting words7and phrases (Vernon, 19?7),
-b).Attentlonal‘Processes | ‘ | ‘
Researchers have related readino disabilities to.
shortened attentlon span and hyperact1v1ty Pavlldls (1981)
stated that "some dyslex1cs are (also) acc1dent prone,
hyperactlve, ea51ly dlstractlble, w1th a low level .of
tolerance and very poor concentratﬂon (p 102) Hunter‘and
Johnson (1971) prov1ded evidence tﬁat disabled readers were:
51gn1f1cantly 1nferlor to controls‘on the WISC D1g1t Span :
'eand Codlng subtests and on a "tested attentlon -score (the
~sum of WISC Arlthmetlc and Dlglt Span subtests) Hunter and
Johnson (1971) concluded that the poor performance of

readlng dlsabled children on WISC Dlglt Span, Arlthmetlc and'

N
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Coding subtests ref%ected an inabilityyto focus upon stimuli
- for a sustained period. , .

Attention span has also been examined through the study
of eye movements. Lefton, Lahey, and Stagg (1978).compared

eye movement strategies used by adults, and normal and

O

reading disabled children1while they tried to match groups

of letters. Results indicated that when attention‘had £o be

- maintained for more than five seconds, the eye movement .

search patterns of'reading disabled children became erratic
and error rates"rose'steeply The authors concluded that
'these children ‘were unable to use a p051tive systematic
‘sequential examination under sustained attention. Pavlidis
(1979) also found that when disabled readers were asked to.

"hold' their eyes for a few seconds-on a light st1mulus,~

they were unable to do so for more than a second or“two;i

D. Subgroups of pisabled Readers Based on Psychological,
| Characteristics o |
‘The studie51reViewed in the.previous~sectionvcoﬁpared

able and less able readers‘cn'onebor several'dependent
vyariables.‘While many‘studies-reported significant‘
differences between reader ability grdups"perfOrmaﬁce on
'these varlables, others failed to find any such differences.
‘Incon51stenc1es were also found w1th1n studies 1n that some

poor or dlsabled readers performed poorly on a test whlle

‘others did ' not. Thus,_it seems clearvthat_at the lower 1evel'|

offperformance'in reading, subjects are heterogeneous with
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respect to psychological attributes.

The fact that so many different variable are
. t : \

correlated with reading disability has led researchers to

, try to identify subgroups of disabled readers, defined in

terms of distinctive patterns of psychologfcal deficits.

-

Relevant‘research will now be. examined.
1. Nonstatistical Classifications

‘Qne‘aﬁprbach to classification is the clinical
inferential approach. Thisfmethod,involves subdivisions of
?he data that are based on.c{inical_diagnostic Eudgemehts
and direct observation of‘inte;feléted‘tést scores (Lyén &
Watson, 1981). Mattiﬁ, F:encﬁ, énd Rapin (1975).usea-this'_
approach yhén-they isolated independent clusters of |
deficiencies in'feading disé léd éhildrén; Subgrbups were
determined ffom‘a wide range of.test_vafiables.'The lérgest
proportion of disabledbteade;s (3é%) had pfimaryddiSOrders
in language de#elopméhf} with anémia (i:e., woré“fiﬁdiné

difficulty) as the critical factor. Other characteristics in

.the syndrome included.deficienciés“in listening

comprehénsion,'speech/sound discriminétion‘and in short-term ..

meméry»for~sentehces. The second, pattern or syndrome, found '

‘almqst as frequently as the first (37%), comprised speech

1 (16%),'was characterized >y a marked disorder of

dysarticﬁlation‘(including*poorfsoﬁnd:blending)'and'gréss.
énd fine motor dyscoordination. Theﬂthird.syndrome,-

represénfing thé sﬁallest_propoption of disabled readers .

’,

P v
L

visuo-spatial. perception. X
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'Denckla's (1977) study examined,children who had some
form of minimal brain dysfunction and serious diffioulty ink
reading and spel%;ng. Based on clinical inferential’h
classification, ;hree syndromes were identified. A language

diSorder’group accounting for 65% of the sample was

~subdivided into'three subgroups oonsisting of disorders'of
anomia,‘dysphonemiC'sequencing (i.e., repetitions |
‘oharaoterized by phonemic suhstiturions and misseguencing)
'and a combination of rhe two, Mattis et a;r's (1975)
articulatory—graphomoror dyScoordinarion pattern was
replicated, but included oniy 12% of the sample. Denckla
(1977)'also isolated'a‘syndrome of verbal memorization
disorder (10%) which included impairment in sentence
repetltlon and verbal palred associate learning. These
vsyndromes accounted for 92% percent of the sample Unlike |
.Matt1s et al. (1975) Denckla (1977)‘d1d not f1nd a pure |

- visuo- spatlal group Although Mattis agreed w1th Denckla's"
(1977) subd1v151ons of the language deficit he found that
the visuo- spat1a1 syndrome was still viable in a later study
(19780 of disabled readers syndromes »Inconsmstenc1es.
"across studies weaken the reliability of ‘the subgroup .
hcla551f1catlons which are based on the cllnlcal 1nferent1al
approach However, sample differences in’ the studies

rev1ewed_make dlrect-comparlson dlffloult.

o , s S ; N
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2 Statlstlcal Cla551f1catlons

—~f—u_um4The statlstlcal approach to classification is generally

preferred over the c11n1cal 1nfbrent1al approach because the
use of complex mult1d1men51onal measures makes it d1ff1cult
'or impossible to determlne the true structure of the data

-,WIthOUt the use- of statlstlcal technlques (Satz & Morrls,.

'1980) Both the Q- techn1gue of factor analy51s and cluster
analy51s technlques have been used in research concernlng
the classification of dlsabled readers. Studles u51ng
cluster analy51s w1ll be presented flrst followed by
»research which cla551f1ed subjects on’ the ba51s of the
Q- technlque. | v. ' ‘

' . Satz and Morr1s (1980) admlnlstered tests of language
(WISC Slmllar1t1es, Verbal Fluency) and . perceptual ab111t1es'
(Beery s VMI Test Recogn1t1on Dlscr1m1natlon) to'89 )
11= year old learnlng dlsabled boys. A number of dlfferent
clusterlmg technlques were used as a rellablllty check for ‘

Atheﬁflve subtypes which emerged Results 1nd1cated that ther

c aa
f1ve subtypes vere repllcated 1n terms of proflle elevat;on,

- m»’

pattern, and sample s1zes._The t1tl@s used to descrlbe these
';gf subtypes vere., global language 1mpa1rment-.spec1f1c language |
1mpa1rment in namlng (Verbal Fluency)' m1xed language and \\\
-'perceptual 1mpa1rment~~v1sual percethal motor 1mpa1rment |
and no 1mpa1rment..Although the stablllty of the
o class1f1catlons was hlgh thé 'study was flawed by 1ts use of
only four varlables as, the ba51s for grouplng subjects.vlf a

-gr'ater number of processes . had been sampled then{gl
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deficiencies'of'the fifth_subgroup may have been revealed.

Another_study_ﬁljch,usedmthe_gluster analysis technique
. to classify'reading_disabled children into subgroups wasv
s.that‘of Lyon and'watson (1981)S.In this study, a‘group of
’ 100 readlng dlsabled ch1ldren between 11 and 12 5. years of
age was g1ven a test battery of e1ght language, memory, and,
perceptual measures. Subjects were also given a test of
reading recognition and readlng comprehen51on (Peabody
- Individual AchievementﬁTest).fBoth4raw scores and standard -
scores . yielded the same six subgroups in lndependent cluster
.analyses. Subgroups q and 2 had mlxed def1c1enc1es across
language, memory, and perceptual measures, but the def1c1ts
of the former subgroup were more severe than those of the
latter. In addltlon Subgroup 1 chlldren had negllglble'
51ght vocabulary and poor word attack skllls,‘corroboratlng
.”r Boder's (1971) observatlon that chlldren with comeﬁﬂd
waudltory v1sual def1c1ts are llkely to achﬂeve only m1n1mal
iprof1c1ency 1n readlng skllls. Subgroup 3 chlldren had |
;language based def1c1ts, whlle Subgroup 4 had def1c1enc1es-g.'
in v1suopercept1ve ab111t1es. The fact that Subgroup 4. had/
the. largest membershlp (34%) supports recent flndlngs'
(Mattls et al 1975; Mattis, 1978 Satz & Morrls, 1980)
that v1suopercept1ve dlsorders are a prlmary area of
def1c1ency for older readlng dlsabled children. Subgroup 5
L_‘was characterlzed by an’ 1nab111ty to remember and correctly
:sequence audltory 1nformat10n. Subgroup 6 had a normal
dlagnostlc,proflle on the psycholog;cal_tests. Lyon and
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Watson (1981)-suggestedfthat the reading dlfficulty of-

children in §ubgroup 6 may be duevto‘social; motivational,
.or pedagogical factors rather'than to some inherent defect.
Lyon and Watson (1981) compared the subgroups on word
-recognltlon and reading comprehen51on SklllS. Slgnlflcant
dlfferences among ‘the six subgroups were: found for both bh
Cskills. o | |
Decker and Defrjies (1981) gave a test battery to a
‘ large number ‘of d;Eabled readers and thelr 51b11ngs and
parents, and to matched‘control famllles The test scores
. were factor analysed ‘and three ablllty dlmen51ons emerged '
_whlch measured readlng achlevement spatlal'reasonlng and_
_cod1ng speed. Dlsabled readers were then, cla551f1ed
vaccordlng.to how individual prof1les grouped.together'onh
'these d1men81ons The advantage of restrlctlng the number'of"
5tests to a few hlghly 1ndependent factors was that the

rellablllty of test var1ables was 1ncreased (Satz & Morrls,

- 1980) . Rellable var1ables were expected to y1e1d-a more

| ';rellable cla551f1catlon system (satz’ & Morris, 1980) Four

m_subgroups emerged from the three ab111ty dlmen51ons _readlngh
and spatlal/reasonlng dlsabllltles,'readlng and codlng/speed
dlsabllltles, reading, spatlal/readlng and codlng/speed -
dlsab111t1es, and readlng dlsablllty alone %ﬂkause the test:

: battery d1d not. measure verbal abllltles, the 51gn1f1cance_

- of these subgroups 1s l1m1ted The 11m1tat10ns of the study

o are emphas1zed by the f1nd1ng that flfty percent of the

fdlsabled readers were cla551f1ed in the' readlng dlSablllty

-
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alone' subgroup. Many of the children in this—subgroup may

S

' have had no measured psychological deficit,because of ‘the
,absence‘of tests of verbal abilitie&,l.

Petrauskas and'Rourke (1978) used the Q—techniqUe‘of.‘
factor analysis invorder to~group seven- and;eight-year-old‘
dlsabled readers on the bas1s ‘of their performance on ©
neuropsycholog;cal measures. The analy51s y1elded ‘five .
subgroups, 6nly three of.whlch were found to»be reliable.

Subgroup 1 1ncluded the largest number of subjects and
'was characterlzed by - poor verbal skllls and well- developed

‘visual- spatlal abllltles. The second subgroup was marked by
llngu1st1c sequenc1ng def1c1enc1es Subgroup 3's prlmary
.fdef1c1t -was in concept formatlon where verbal cod1ng was
1nvolved (Matchlng P1ctures Test) - While- each subgroup had
'dlstlngu1sh1ng characterzstlcs, all subgroups had ‘
'def1c1enc1es in verbal fluency and’ sentence memory testsa
: Fisk. and Rourke (1979) 1nvest1gated chlldren with
general learnlng dlsab111t1es at three age levels (9 10
yrs 11—12 yrs 13 14 yrs ) in order to determlne whlch
.”ssubgroups could be repllcated across age levels Three
gppatterns of def1c1enc1es were . found across the three aget

levels ‘The f1rst subgroup had llngulstlc and sequenc1ng '

‘problems 51m11ar to Petrauskas and Rourke s (1979) second ‘

subgroup In: addltlon, the subgroup was - 1mpa1red on tasks of

flnger locallzatlon and flngertlp wr1t1ng. Subgroup 2
resembled Petrauskas and Rourke s (1979) flrst subgroup,v

with def1c1ent llngu1st1c skllls and well developed
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visual'spatial abilities.‘Subgroup 3'had“a marked deficiency‘

in 1dent1fy1ng numbers. wr1tten on the flngertlps as well ‘as.

v moderate 11ngulst1c and sequenc1ng problems. This th1rd |
'subgroup seemed to be’ a varlatlon of the flrst, and did not ;
include the 9- to 10-year-olds.

The studﬁes uSinglthe‘Qetechnique method of
;lassification areviimitedvby poor'sampie;coverage. Low
l_cowerage was the result¢ofithe'elimination‘of subjects with
SUbstantiai loadings on,more than oneifactor or'with no
rsubstantial loadings‘on annyactor Anotherdiimitation of

all the studles rev1ewed 1n thlS sectlon is that they: have

. been: prlmarlly concerned with the neurologlcal attrlbutes of

dlsabled readers and therefore the relationshlp of ‘the
subgroups to patterns of readlng def1c1ts has been
:neglected . |

Only one study known to the present author has,u

7attempted to establlsh a 11nk between readlng dlsabllltles

FeEy)

and neuropsychologlcal'characterlstlcs by statlstlcal ',"ﬁgn:;h'

methods. Doehrlng, Tr1tes, Patel and Fledorowlcz (1981)
'flrst used the Q- technlque to 1dent1fy subgroups of readlng

SklllS and def1c1ts The tests used were the same as those-3

')

‘-f'employed in an earller study by Doehrlng and Hoshko (1977)

,The 1981 study used neuropsychology c11n1c chlldren as
..subjects, whlle the 1977 study used chlldren attendlng a .
isummer readlng program Desp;te these dlfferences, thegf
hsubgroups were very 51m11ar 1n both studles Group one was -

characterlzedﬂby exceptlonally poor,ora? syllable readlng.'



Group two was distinguished by an intermodal association

_deficit andhgroup three, by difficulty in“tesponding to -

‘SegUences of letters as units. Although‘both studiesv
' reported that a quarter of the sample had substant1al
; load1ngs (>:40) on more ‘than one factor, only the later _=
study class1f1ed those subjects w1th m1xed dlsab111t1es
'Thls f1nd1ng challenges other researchers (e g., Flsk &
_Rourke, 1979* Petrauskas & Rourke, 1979) assumptlon thatv
: subjects w1th substant1a1 loadlngs on more than one factor
dshould be dlsregarded in the search for homogeneous
,subtypes. .“

Doehrfng et al u(l98ll also administered tests of’t

dlanguage ab111t1es, cognltlon,'and neuropsychologlcal sk1lls'

"gto thelr sample. A Q- teohnlque of factor analy51s was

conducted in order to determlne if nonreadlng def1c1t

';subgroups could. be assoc1ated w1th subgroups of chlldren

~

vw1th readlng sk1ll def1c1enc1es The results, however, werelj

complex and d1d l1ttle to advance an understandlng of the

o readlng d1ff1cult1es or1g1nally deflned by the Q technlque

”Doehrlng et al (1981) suggested that the use of tests whlchg
‘:_more dlrectly assess - readlng sk1lls mlght help clarlfy the-l

'lcharacterlstlcs of dlsabled readers.

'-E Conclus1ons
: The studles wh1ch have been rev1ewed 1n th1s chapter
prov1de ‘evidence for the heterogenelty of readlng sklll

def1c1enc1es and psycholog1cal var1ables assoczated with
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readlng ab111ty. There is a- need to dlrectly assess reading

'skllls and to use statlstlcal cla551f1catlon procedures for_

determlnlng subgroups of chlldren w1th readlng skill
.def1c1ene1es. There_ls also a need te assessva var;etyief.
2 psyehologicei}abilities and to'ascettain.if patterns‘ef""L
these abilities can be linked.to patterns of readlng Sklll
’def1c1enc1es. A study ‘which. attempts to meet these needs is
descrlbed 1n,the follo 1ng chapter.

VoL



111. THE STUDY'

The research reviewed in the precedlng chapter prov1ded

“.support for the hypothe51s that there are subgroups of

.readlng dlsabled chlldren wh1ch are d15t1ngu1shed on the

‘ba51s of the1r performance on psychologlcal and
'7neuropsycholog1cal tests. However, thlS researcher could
.'-locate no research ut11121ng objectlve statlstlcal methods .
‘to c13551fy dlsabled readers on the ba51s of oral readlng |
‘strategles. Furthermore, researchers have only begun to -
explore the p0551b111ty of pred1ct1ng oral readlng

strategles from the psychologlcal proflles of d1sabled
.readers.:" | | | f'
“The present 1nvestlgatlon was conducted 1n order to': s
1) determlne 1f dlsabled readers could be cla551f1ed 1nto
isubgroups based on the1r oral readlng‘sggategy; K'.
(2) determlne 1f subgroups 1dent1f1ed in (1) could be
. predlcted from the1r patterns of performance on’ | |
“_Psychologlcal measures.i S f' _’?».- 1‘ﬁ"_ _::*‘
v‘. The dlsabled readers 1dent1f1ed for the present
1nvestlgatlon ‘met the follow1ng cr1ter1a of spec1f1c readlng;'
‘lesablllty. ] . | o | |
.bv1. Prlmary academlc dlfflcultthn readlng;,'”:
2} Normal or corrected v1sual and audltory aculty,‘
‘ 3t No ev1dence of emotlonal dlsturbance or env1ronmental
,deprlvatlon, g :';7,-¥ - .». - .;, '-_o;‘- _:1 . #: S e
: 4. Verbal and/or Performance IQ greater than or. equal to 90

. 4
~5 A dlscrepancy of one year or more between oral

NE
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instructional reading level and expected grade placement

(i. e., grade placement approprlate for chronological age),

This operatlonal deflnltlon of read1ng dlsablllty is based

- on the cr1ter1a proposed by Tallal (1980). In addition to

the above cr1ter1a, the restr1ct1on that all subjects came

from homes where Engllsh‘was the»pr;mary'language.was

’imposed'so that children whosevreading problem was a.result

of lack of fam111ar1ty w1th the Engllsh language would be : -

excluded from the sample.:v‘

A, Select1on Cr1ter1a for Subject Ident1f1cat1on

Ch1ldren selected for study were attendlng grades three _”

to: 51x. All ch1ldren recelved 1nstruct10n in a regular

classroom However, most had recelved and/or were recziv: g

_remedlal readlng 1nstructlon in a resource room as well

//'-,
dlagn051s of oral read1ng d1ff1culty was con51dered to be

‘"“more rellable for chlldren w1th1n /hls grade range than for

chlldren 1n grades oﬁe and two because chlldren in the

earl1er grades were con51dered to be Stlll acqulrlng ba51c

.decodlng SklllS. Chlldren were 1n1t1ally chosen on the ba51s

‘of thelr prev1ous grades scores on the Edmonton Publlc.

School Board (EPSB) test for readlng and mathematlcs and on

the1r th1rd ‘or 51xth grade IQ scores on the Canadlan

B Cogn1t1ve Ab111t1es Test (CCAT) Because chlldren selected

_for ‘the present study were those w1th a spec1f1c learnlng
'dlsablllty in readlng, chlldren w1th math d1ff1cult1es were

excluded_from the study. Thus, a potentral-subject was
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1dent1f1ed when a ch1ld obtalned a reading grade score at or .

_below the 15th percentlle level and a mathematlcs gradq

Ascore at or above the 40th percentlle leveé’ Subjects‘
selected were also requ1red to have an IQ score equal to or
above 90 on the Verbal and/or Nonverbal IQ scale of the
ccar. | o | | -
Followlng this ln1t1al screenlng procedure, the current
v,.academlc performance of the chlldren was ver1f1ed with the
classroom teacher before-a dec151on to 1nclude them in the
~study was made. Occa51onally the academlc performance of
‘chlldren selected for study on .the baszs of the EPSB test
ywas con51dered by the classroom teacher not to be below
grade level. These chlldren vere. therefore excluded from the
study' In'several cases addltlonal children who were
-descrlbed by their teachers as poor in oral readlng but‘
.average 1n math were 1ncluded 1n the llSt for potentlal
1nvestlgat1on. | | )

- Once parental perm1551on had been obtalned for the;‘
 Ch1ld to enter the study, sub]ects were screeneh by the"
present 1nvest1gator to ensure that their oral readlng was
‘1ndeed at least one year below expected grade level _The .
'Dlagnostlc Readlng Scales- Révlsed Edltlon (Spache, 1972)

were used to. prov1de this documentatlon. At thlS p01nt

several chlldren were found to be readlng at grade level and o

were excluded from the. study Subjects were g1ven the WISC R :

~

 to ensure that Verbal and/or Performance IQ was at least 90

!
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" on the basis of teacher judgement. of

J

|
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subjects was conducted

the child's oral-~

readlng and math abilities, conflrmatlon on a standardized
readlng test that hls oral reading rnstructlonal level was
at least one.year below expected grade level

and/or Performance 10 greater than or e

!

qual to 90.

and a Verbal -

Subjects ranged in age from e1ght years, f1ve months to

thlrteen years, . three months. There - were sever subjects 1n

grade three, sixteen in grade four,;eleven in grade five,

.and seven in grade six. The average Performance Scale. IQ on -

the WISC—R was 106 7,

Verbal Scale I1IQ of .100.3.

However,

sllghtly hlgher than ‘the average o

the dlfference was not

statlstlcally 51gn1f1cant.'F1fteen subjects had repeated at

least. one grade

‘females

‘chronologlcal age is prov1ded in Table 1.

Table 1§

IQ, Grade - Placement,'and

Chronolog1cal Age of Subjects

The sample con51sted of 22 males and 19

A descr1pt1on of the subjects by IQ and

" Descriptive

Variables . N Mean =~ -SD " "Range

WISC-R IQ: S T o

~Verbal Scale IQ 41 100.3 10.3 . 77-120
Performance Scale IQ 41 106.7 11,7 85-131"

Full Scale IQ o 41 . 103.5. 9.9 . 84-121

Chronological Age': N C ST -
Grade 3; C 7 112.0 9,0 101-122 . ~
Grade 4 16 119.5 7.9  110-137 =
Grade 5 11 . 132.5 ©10.2°  124-156

" Grade 6 -7 .146.6. 9.0 .135-159

' Reported in months:
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As a whole, the sample appeared to bexslow and

inaccurate readers with adequate skill in comprehension.

Spaché*%ltest assesses comprehension by asking a number of
questiens which require primarily~convergent-type:answers at
- the end of each passage..Degree of readlng retardatlon - "‘ ;
;(1 e., the difference between expected grade placement and

oral reading instructional level) ranged from one to three

years. The average degree of readlng retardatlon for grade

six subjects was 2.6 grades 1n contrast to 1.6 grades for'

grade three subjects Th1s dlfference does not 51gn1fy a

more severe level of reading dlsablllty among’ grade six than o
among;grade three snbjects'because at_hoth grade.levels'4
.'SUbjects.were_readrng at’approximately halfdthe‘grade.leVel:“
(}ekpected cf’them. ﬁescripticn ofzthe_subjectsf reading{: |

achievement levels is-provided in.Table 2.

: " Table 2 L
Levels of Readlng Achlevement
" Reading - S T e
Variables - SRR .. . N Mean - SD = 'Range
-Degree of Reading Retardation: R
. Grade 3 R 7 1.6 0.6 - .9-2.5
-Grade 4 ‘ S 16 1.7 0.8  .9-3.1
Grade 5 - ’ . 11- 1.9 0.8 1.2-3.0
Grade 6 ‘ S ’ ' 7 2.6 0.5 2.2-3.3
~_ Reading Rate:’ ‘ L o A S
Grade Placement N - 41 78.8 21.6 28-113
.. Instructional Level - '~ 41 797.0 23.2  36-137
Comprehension:? L T e S '
Grade Placement - . . 41 74.9 .18.3  25-100
Instructional Level . 41 - 85.8 .11.5 57-100

'? words read per mlnute -
‘the percent of questions correctly answered on the passage
read. ,

T
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B. The Test Battery: Reading Assessment
The test battery included a‘reading asseSSment and a
T psychological“assessmentT“The“reading“test—thatfwaS“desf;ned—““f
to provide a comprehen51ve assessment of word attack skills
pw1ll be examlned in th1s sectlon.
Spache s D1agnost1c Readlng Scales Rev1sed Edltlon
(1972) was first used to: prov1de an index of oral readlng
frustratlon level Frustratlon level was reached when
_readlng errors exceeded the cutoff point whlch was
‘recommended hy the .test author for each passage.‘The cutoffulf‘

_point was determined by a performance of one standard

BN

o

deviation or more below the mean found for nofmal readers

for the oral‘reading'of-the'pasSage; The reading error types’”

kS

A

‘used to determine frustration levelvwereVas follows: / -

Onissions, Additions, SuhstitutionsforrMispronunciations}f
'Repetltlons, Reversals, and Words ‘Aided. oral readlng
1nstruct10nal level was reached when the total number of
;errors d1d ot exceed the cutoff p01nt A detalled
l,descrlptlon of Spache s (1972) error categorles is presented
li1n Appendlx A | | | | |
The Dlagnostlc Readlng Scales ‘also provrded the ba51s
from wh1ch to assess subjects word.attack skllls. The oral
ireadlng analy51s cdn51sted partly of quantltatlve scores
determlned by the frequency w1th wh1ch each er&or category
occurred _and wh1ch were expressed as percentages of the f

total number® of ‘errors: made by the subject. It should be

. noted that more than one. error type could occur in one- word

B
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The error categorles used in the present study were °

developed by the author from currently used- oral readlng

tests (e. g., Diagnostic™ Read1ng Scalesr—49724—G< yus Oral
Readlng Test, 1963) and a pilot study conducted by the .
“author. It was dec1ded to combine error categot1es from a
number of sources ‘because it appeared that no one oral
readlng test prov1ded a comprehens1ve and rellable i
‘cla551f1catlon of errors (Hood, 1975-76; Weberp 1968) Thus,
a compllatlon of error categorles derived fromivarlous
readlng pests was used in a pllot study, whlchiwas then

o

ratlonal .
q ;,
def1n1t1ons of the error types used to analyze sub]ects ‘

A v

reflned on the baszs of the data obtalned . Ope:

‘oral readlng strateg1es are.prov;ded below.
1. Quantitative Scales . ' » f'

] T

a) Additions&-whole word additions

Y S

b) OmiSsions-"whole word om1551ons o ‘@m

c)-Structural Analy51s errors._(l) substltutlon-errors due

7iHQO'the om1551on,_add1t€on, or substltutlon of endlngs such

BRI )

’ as'er, est s, ed, 1ng and n (e g., Amerlca Aderlcan" ,"»//f/

flowers flower) (11) substltutlon errors duekto the N /
: omlss1on,'add1tlon or substltutlon of suff1xes (e.g., ly,
less, tlon) preflxes (e g., re, mis, non) and posse551ves

ﬁ('s);‘and (111) errors due to the contractlon of words that

y i L

‘are not contracted in the text (e g., - was not wasn t) or
errors due to the expan51on of ‘words ellmlna;ed in- a
‘contractlon (e g., can "t- cannot) Structural ana1y51s errors

do not 1nclude addltlons to the text that 1nvolve.qj.

P

w0
~a LTy
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COntractions (e’g.,‘was—wasnlt) nor do they 1nclude endlngs

~

lml_"mlost_or“galned 1n cases such as- amrealereallyrwflowers the-wm—fwe
L - S '
flower, a buyer the buyers.- - ' _ {

d) Grapheme Phoneme errors- substltutlon errors w1th1n whlch
'eh there is the subst1tut1on orlom1551on of a 51ngle vowel or
! consonant ‘sound (e g., frelght frlght-_seem-see)
- Grapheme phoneme errors also 1nclude the addltlon of a sound }“
that should remain 51lent (e g., wh1stle whlstle) Slngle ’
".sound substltutlons which are due to changesiﬁn structural .
analys1s are not recorded as grapheme phoneme errors, but as
‘vstructural analy51s errors (e g. ‘likes- llked has had):  °
) e) Letter Orlentatlon Reversals. substltutlon .errors. due to
letter or1entatlon reversals (b -d; p q) and/or rotatlons]
(b-p, d g; u- n) | o | ‘
f) Letter Sequence errors- substltutlon errors due to letter
o gequence reversals 1nvolv1ng parts of words (e.q. '
form-from) or hhole words (was saw)é Substltutlon errors due
to letter sequence reversals must 1nvolve the same letters-
tlas the target word w1th ‘the except1ons that letters may be
- added to the endlng of the substltutlon errors'(e gf,
of for for from) and/or that there may be a’ change in vowel
sound (e g., calm cla1m) Letter sequence errors do not
1nclude letter sequence reversals where letters are_omitted'
‘in’ the substltutlon (e. g.,»from‘of from—for) :
g) Scannlng errors- errors. wh1ch occur when a wholerline‘of_’

text 1s mlssed a whole llne of text is repeated'> _word'is, )

‘read whlch is. d1rect1y above or below the word that shouhigigq

v EEPEEN ’ . . | _73' .
A ' C T s
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_-aNe been read; or word order, or order of word endlngs, is

' Qersed (e.g., in only only in; . John Paul s- John S Paul)

‘ h) Repet1t10n5° errors which ar (@ue to the repetltlon of
two ormoreycomplete,words4when<the same words are repeated
Ai)ﬁWords Aidedvor Mumbled words wh1ch are alded after ten
seconds of no. vocallzatlon or when a1d is requested ‘or
words mumbled in such a way as to prevent the examiner from
recordlng a graphemlc translatlon of the m15pronunc1at10n.’
' 3) Nonsense Words' substltutlon errors which are not
‘meanlngful in the Engllsh language.:-
In addltlon to these error categorles expressed 1nr'
quantltatlve terms, qualltatlve scores derlved from Goodman
" and Burke (1972) were used to assess. ‘the degree to Whlch
each error was v1sually 51m11ar and llngurStlcally

° .

approprlate in relatlon to the text. Scann1ng errors,

’

o Repetltlons, and Words Alded or Mumbled were excluded from_-j

5

S .

evaluatlon on these scales. The scales employed by Goodman
| and Burke (1972) and- the mod1f1cat10ns made to them for the :'
present study are llsted below. o |
Qualltatlve Scales {} |
~On each ‘of ‘the four qualltAtlve scales.(i e.,‘Visual
Slmllarlty,gGrammat;cal Relat1onsh1p Patterns, Meanlng |
.‘Change, Degree of Correctlon) each subject 1s glven a
percentage scc based on hls/her sum of ‘scores d1v1ded by
,the maximur S. 're rhat is p0551ble to atta1n on that scale. -

For exampl ' tnc maxlmum score that a subject can attaln on>

the-Vlsual‘Slmllarl-y’scale if a total of elght-errors is

-
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being considered is 4x8=32. .If afsubjeCt'received<a total

)

score of 24 on these e1ght errors, hlS Visual Slmllarlty

‘Scale score would be 24/32= 75%. The total number of errors
‘excludes scanning errors, repetltlons and- words a1ded or“
E mumbled. i | |
- a) Vlsual S1m11ar1ty The cr1ter1on of v1sua1 51m11ar1ty ‘
‘used by the author is 51m11ar to Goodman and Burke s (1972)

"in that errors are evaluated accordlng ‘to the degree of
V1sual 51m11ar1ty between the error and the text Goodman
,vand Burke (1972) assess the degree of 51m11ar1ty by: breaklng
‘ down each word 1nto three portlons - beglnnlng, mlddle, end

- and judglng the degree of 51m11ar1ty between the reader s,l
‘response and the target word However, 1n the present study 'ZA .

.the reader s response ‘and the target word are compared

.letter by letter. A letter by letter comparlson of errors

- and target words prov1ded a more rellable scorlng procedure

'51nce the terms beglnnlng,,mlddle, and end were not
:“.adequately operatlonalxzed by Goodman and Burke (4972) The N
scale used was adapted from PflaUm s (1979) Phonlc o ";ﬁﬁ;_
‘S1m11ar1ty scale.,Errors recelved a score ranglng from 0 to ’

4 as follows. f'f ce o { o ‘..’f '.ie .

0

= 'No letters shared
1= Response conta1ns 1 to 25 percent of target word § e Y
aletters;v'- V |

2'=dResponse contains 26 to 50fpercent-offtarget’wordls'
| letters;

-3 = Response contalns 51 to 75 percent of target word s
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letters,r

4.= Response contalns 76 to 100 percent of target word's .

’1etters.." -
‘b).Grammatical ﬁelatlonshiplﬁatterns:»Errorsﬁare eValuatedh
,aCCording to the interrelation-of Degree of.Correction,
Grammatlcal Acceptablllty and Semantic Acceptablllty.
;Accord1ng'to Goodman and Burke (1972) these three scales
_can he:interrelated 5to produce patterns wh1ch g1ve.1n51ght "
’1nto how concerned the reader 1s that hlS oral readlng

\ V.
sounds llke language (p 71). A descrlptlon of the Degree -

of Correctlon, Grammat1ca1 Acceptablllty, ‘and Semantlc

gh Acceptablllty scales precedes a demonstratlon of the»

\flntegratlon of the three scales 1nto one scorlng system.

ll) Degree of Correctlon-‘Errors are evaluated accordlng to
'the degree to wh1ch an error is corrected by the reader )
(Goodman & Burke, 1972) Errors recelved one of the
follow1ng codes:- . o ‘

;vP - An'unsuccessful attempt-at correctionuis5made, or a

. hN - No attempt at correctlon 1s-made.
‘correct respone is abandoned.
Y--'The«error is. corrected
‘f(11) Grammatlcal Acceptablllty..
_Errors are evaluated acordlng to the degree to whlch the
reader"” s errors are grammatlcally acceptable w1th1n sentence
~and passage (Goodman & Burke,g1972) A nonsense wordﬁcan be-
‘scored as belng grammatlcally acceptable if 1t ma1nta1ns the'

ugrammatrcal‘structure.of-the target'word (e.g.,;chlrped;
PR ' B . ' : A'q'_' R V s . ’
b S _ .
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'_-chlppered) EaCh'error‘assessedvreceived one of the'

follow1ng codes'< o IR h"_'_ - oo

4£§¥{-.;€d;

e

N - The error occurs in a sentence whlch is not

grammatlcally,acceptable.

- P -'The ertor-oCcurs-in-a.sentence which‘fsrgrammatiCally

<

Zacceptable but is not acceptable in relatlon to prlor and
'subsequent sentences 1n the text. Or ‘the error is

:grammatlcally acceptable only w1th1n the sentence portion

that comes before or after 1t

Ty The error occurs 1n a sentence that is grammatlcally

acceptable.‘

(iii)- Semantlc Acceptablllty. Errors are. evaluated accordlng"'
to the degree to wh1ch the reader s errors are’

..understandable or meanlngful w1th1n sentence and passage.

3

Semantlc acceptablllty is dépendent on grammatlcal structureﬁ

s and should never be marked hlgher than grammatlcal _
'acceptablllty (Goodman & Burke, 1972 P. 60) Nonsense words'
'fJare always scored as semantlcally unacceptable. BEach errorif

'assessed recelved one of the follow1ng codes.d

’;N - The error occurs in a sentence wh1ch 1s ‘not semantlcallyg_
acceptable.4
'P - The error occurs 1n a sentence whlch 1s semant1cally

ﬂacceptable'but 1s.not~acceptab1e in relatlon»to pr1or_or_;

: _subsequent sentences 1n the text. Or the error is’

:]semantlcally acceptable only w1th the sentence portlon that

omes before or after 1t.

=Y - The error occurs in a sentence whlch is semantlcally‘v-if'

-

Lo
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acceptable..’

Accordlng to Goodman and ‘Burke (1972),-errors wh1ch are

evaluated by the Grammat1ca1 and Semantlc Acceptablllty

h scales should be Judged w1th1n the context of the entlre
i'sentence, w1th all uncorrected errors 1ncluded ThlS
procedure 'was found to be unsatisfactory in the present

| study because errors were frequently be1ng penallsed as a.
. result of the llngu1st1c 1nappropr1ateness of other errors
'bwh1ch occurred in remote parts of the same sentence.

“ Therefore, 1t was dec1ded that an error would be penallsed
- as a result of the llngu1st1c 1nappropr1ateness of another
:error only 1f both occurred w1th1n the same clause. |

i To determlne the overall Grammat1cal Relatlonshlp

Pattern of each error, all were a551gned to one of four

&

categorles accordlng to the pattern they exhlblted 1n Degree.y,“;
.'of Correctlon, Grammatlcal Acceptab111ty, and Semantlc ;lf-‘,:.)(?;
Acceptablllty These categorles are- llsted 1n Table 3. du I

The reader s sklll 1n u51ng Grammat1cal Relatlonshlp
Patterns was scored as follows.l |

lO‘ Weakness (1 e., falls to use.grammatlcal or. semantlc
hv:cues) ‘q,‘ :' - }f L L ’?ub".‘

.“1' Partlal Strength or Overcorrectlon (1 €, falls toluse
semantlc cues successfully, or corrects errors ‘which are?y.
already grammat1cally and semantlcally acceptable) |
2 Strength (i. e., uses grammatlcal and semantlc cues

o approprlately)



BN i‘ Table 3 §
: S ' Grammat1cal Relatlonsh1p Patterns

[
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'PARTIAL o . OVER

STRENGTH . STRENGTH WEAKNESS/ - .CORRECTION
~at+b+c' - atbtc - a+b+c S - a+b+c
Y+N+N - N+¥+N ~ = N+N+N L Y+Y+Y
. Y+P*N U N+Y+P N+P+N , P+Y+Y. -
COY+YHEN _ P+Y+N . - N+P+P = . S
Y+P+P . P+Y+P _ . P+N+¥N .
CY+YHP ‘ 7 P+P+N

N+Y+Y- - Y P+P+P

Degree of ‘Correction

b= grammatlcal Acceptablllty I
c.= emantlc Acceptablllty e

-4.

- c).Comprehen51on Patterns-“Errors are evaluated accordlng

’hfthe 1nterrelat1on between Degree of Correctlon, Semantlc

_Acceptablllty,‘and Meanlng Change. These three scales

“

;1 produce a pattern wh1ch glves 1n51ght into whether there‘"

- has been meanlng loss (Goodman & Burke, 1972 -p ~75) . A.‘l

i descr1pt1Qn of the(Meanlng Change Scale precedes a L

'demonstratlon of ‘the. 1ntegratlon of the three scales 1nto- o

lone scorlng system.~

x(l) Meanlng Change° Errors are evaluated accordlng to the‘

»,degree of the Chlld s d1gre551on from the ba51c 1ntent ofg,

the author. Unllke the Grammatlcal and Semant1c

»‘nAcceptab111ty Scales, no other errors im the sentence are“' S

"7read when asse551ng the degree of meanlng change 1n the

error belng coded (Goodman & Burke, 1972) Errors are scored 3

accordlng,to the follow1ng cr1ter1a-
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7.N - No change in the bas1c intent of the author is 1nvolved

;P - There is a mlnor sh1ft in the .author's focus w1thout

.alterlng the ba51c 1ntent“of“the—auth0r."g',‘ _‘ i
Y - There is an exten51ve Shlft 1n the ba51c 1ntent of the

7author.

To determlne the overall Comprehensron Pattern of each”

‘7:error, all were allocated to one of three categorles
’E,accordlng to the pattern they exhlblted in Degree of

' Correctlon, Semantlc Acceptablllt;//and Meanlng Change._The_

. t

: three categorles are 1lsted 1n Table 4 ,
o o , Table " L
NG Comprehen51on Patterns -

NO LOSS - PARTIAL LOSS = LOSS
‘woatbtec! . atb+c . . = -~ ratbtc

CYAYEN N+P+P -~ . N#N+P
Y+P+P . N#Y#P © . N+N+Y
~ Y+P+Y ST PHYHN S N+P+Y
CYHNHY 0 o PRYFY o - P+N+Y
CONFYHN o T ONRYRYT P+P+Y
_N+P+N S . PHN+P I
CY+P#N . o 0 . o P¥PHP [
CUYHNEN - - PFY+P R
CON+N+N . . o O UP+P#N.
YHY+P . L & L, PHN#N- o L
YHN+B o
LYHYEY T Coh

Degree of ‘Correction
Semantic Acceptablllty
Meanlng Change '

oo
|l fl II



The reader's skill in-using ComprehensionJPatterns'was

scored as follows:

__e~—0-~L055“of Comprehenszon

1 Part1al Loss of Comprehen51on‘

2 No Loss of Comprehen51on
a) Degree of Correct1on- In the present study, Degree.of
Correctlon was used as. an 1ndependent category as well as
part of Grammatlcal Relatlonshlp Patterns and Comprehen51on
Patterns. When using Deg{ee of Correctlon as an 1ndependent
ategory, the codes N, P,.and Y were a551gned the numerlcal
3 values of 0, 1, and 2, _respectlvely. A summary of the:
measures and scorlng method used for oral readlng analys1s
CIS prov1ded in Appendlx B.,s | c
Ph Other measures prov1ded by the Dlagnostlc Readlng
Scales 1ncluded Readlng Rate. (measured by words read per’
mlnute) and Passage Comprehen51on. The Passage Comprehensron y

"lt
. B

score was the percentage of questlons answered correctly on
any given passage. - | -
. N . . o o o
C The Test Battery Psychologlcal Aﬁsessment
'Y'f';-t: The psychologlcal measures and the processes whlch they
| are thought to assess are 1lsted below.s ]," ' |
"J; Vlsual Spatlal Development .f' | o L
| l:a. fWISC R Nonverbal Measures (wechglég;‘1374);1f
::Block De51gn 'r B | o
dtfgzj:.;; P1cture Completlon .v.;:"f 11; ”vbttf. Q_;c*

'Object Assembly
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‘b.

C.

d.

2{ 'Verbal Ab111t1es

a.

NS

d.

.

‘Tracklng

- Informatlon

~Similarities

, E'Q.i
'\Audltory Closure _ i rﬁr_v 

- Sound Blendlng

Picture Arrarngement

Coding
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Performance Scale IQ
Developmental Test of Vlsual Motor Integratlon

(Beery & Buktenica, 1967) - -
Purdue Perceptual Motor Survey (Roach & Kephart

1966) ®cular Pursu1ts Tests: .

E Convergence

P

<

Left- nght Dlscrlmlnatlon (Laurendeau & P1nard

1970)

O .

WISC-R Verbal Medsures (Wechsler, 1974):

. -

Comprehension

f'Arithmeﬁic

VocabUlary ,» o _.n  NEE
4 : R .VFV : B :

Verbal Scale 1Q. L = » o "; \

Wepman s Audltory Dlscrlmlnatlon Test -- Form 1A

(Wepman .1973)

ITPA (Klrk McCarthy, & Klrk 1968):

o

e

Word Fluency (Spreen & Benton, 196?5

P



3.

Intersensory Integration |

a.

54

VADS Test (Koppitz, 1977):

Auxal;Oral;Subtest | AT
Visual-bral Subtest

Aural-Written Subtest

‘;'Visﬁal-Writtén Subtest

Arithmetic .

Variability

CIrritability

'8

A\

oc1at10n (Spache,,1972)

Digit Span |,

"4VADS Test :
fSentence Repetltlon (Spreen & Benton, 1969)
: Attentlon' - o

Dav1ds Ratlng Scale of Hyperklne51s (1971) T

Hyperact1v1ty

Sho:t‘Attentlon-Span

Impulsiveness

Explosiveness.



55

kY

D. Procedure

Subjects were tested.1nd1v1dually by the present .

“Spache s D1agnost1c Readlng Scales. A ser1es of passages

vread in succe551on from frustratlon to 1nstruct10nal level

‘-vwould'probably have caused fatlgUe 1n the reader and-would_w

have resulted in an 1naccurate measure of 1nstructlonal

ld%el Therefore,‘subjects were glven a mlxed sequence of
&

dlfflcult and ea51er passages, 1nterspersed w1th the

o admlnlstratlon of psychologlcal tests, untll readlng

&

'produced by each subject and 1nstruct10nal level was - t:'

1nstruct1onal level was determlned ~Because the 1nvest1gator
_wlshed to obtaln a rellable sample of each Chlld S types of
:readlng errors and readlng strateg1es, alternate form

vpassages from the Dlagnostlc Readlng Scales werg’sometlmes

\

g1ven to- subjects to EEad Thus, while 1nstruct1onal and s

L_JN
frustratlon readlng levels were always determlned by

.

'subjects performances on Form A Form B was used when 1t

was necessary to obtaln a. larger sample of readlng errors.

Testlng stopped when a m1n1mum of 40 oral readlng errors was'

i . o

‘ attalned ﬁ.,*_ i ,’_,”‘ﬂ - ﬁ-*v“.'-' ,”V “.,f- »\\."

I

All oral readlng was tape recorded to prov1de a check

[7on the Examlner for the accurate record1ng of errors. The-
irecordlng also permltted the Examlner to t1me each chlld s

Arreadlng rate, out51de of . the testlng 51tuatlon SO . that a'

Y

'potentlally anx1ety produc1ng factor was ellmlnated Readlng -

.-errors were recorded andéanalyzed accordlng to the codlng

7’

r\/h

o .

e



sheet illustrated in Appendix C. Following the reading of
leach'passage, su5jects were asked related comprehension

. questlons.

The psycholog1ca1 tests Were admlnlstered 1n a constanth,
order w;thln two testlng sessions. The writer d1d not |
admlnlster the WISC R when the ch1ld had been g1ven the’ test
JTW1th1n the prev1ous year and a- half by school psychologlsts.h,
"The order in wh1ch the tests were glven 1s Ilsted below-’
WISC-R' | ‘

“Symbol-sound Aséociatlon ' . ”-l'; _ u':{'
”ﬁwOrd Fluency \;%‘”_;_ | R

vWepman 8 Audltory Dlscrlmlnatlon Test

!

'"Sound Blendlng

‘Audltory Closure ' R '_‘j“iuifi o - f,e_ff'[,ﬁﬂwf

. VADS Test ‘;'_*_i‘ SN fj_ : @jf

.JgDevelopmental Test of V1sual Motor Integratlon"VY

"QJSentence Repet1t1on Test

‘Sound- Symbol Assoclatlon.
-,Ocular Motor Control

-Left nght Dlscrlmlnatlon ": e '0-“_.“'v

’ The f1nal measure used ‘in the study was the Dav1ds
'~3Rating Scale for-Hyperkane51s»(ﬁav1ds,'1971) Follow1ngJ
'_~assessment of each Chlld classroom teachers rated thelr

‘~student 'S act1v1ty level on. the Dav1ds scale. _thj j.c_, B
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E. Quest1ons for Invest1gat1on B »
. Ty

t

‘The present study was de51gned to 1nvestlgate the

followlng questlons' o » ;'. _ _&ﬁ~
. “2 . i

1. . Can subgroups of d1sab1ed-readers be determlned en the
"ba51s of a statlstlcal analys1s of readlng strategles7
CIf so, what are the dlst1ngulsh1ng features of these
‘;subgroups7 '1 ':f S ' d"f:’ t'~,‘ R -{;3?4
-:52;' Can subgroups of dlsabled readers be determined on.the
| ba51s of a stat15t1ca1 analy51s of psychologlcal
'character1st1cs7 1f so, what are the dlstlnguashlng

features of these subgroups7

.*Lj.f‘Can readlng.strategles be. predlcted‘Erom psychologlcal d

v"ab1frt'es7_*-

'd}4;fuls§the5§

- subgroups establlshed on the ba51s of psychoioglcal

a correspondence between the membershlp of the

}Labllltles and the membershlp of those establlshed on. the .;,‘

';}ba51s of readlng subskllls7 o

3"“F.’Analys1s of Data n
Several statlstlcal procedures were used to analyze the

data in thls 1nvestlgat10n. These procedures are llStEd

below°',5 rw.'“-. ;'3¢," .

Tt

”? rl,’ The DERS‘ Pr1nc1pal Components Factorlng?(FathO)

program was used to ~analyze test score patterns of “~_ S l“;o
L 4 . L

readlng and psychologlcal ;fgﬁables comblned
A "u v

‘Program deVEIOPed bY the Division of Educaﬁfonal Reseatfch -
Services, FaCulty of Educatlon, Uaner51ty Alberta.

. »3;
e

g S
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g .To assess the overall predlctablllty of oral reading

"errors and strategles ‘gom,psychologlcal ab111t1es, the ..

’—f“f;““*“SPSS’_Canonlcai“Correlét1on program- waswemployed~ﬂ~1

3. -~ The SPSS Descr1pt1ve program prov1ded measures of

1
e u

: :central tendency (1 e.,‘mean and standard d%v1atlon) for
' 5

readlng and psycholog&cal measures. In addltlon, the -

]
“?SPSS Manova program was used to dlscover 1f there were

'.any sex dlffeﬁhnces on both types of ‘measures.

f4{gq5eparate factor analyses of the readlng and

.
Sir
ES

prsychologlcal varlables were conducted by means of phe

1

. j;“wTDERS FathO program. Thé DERS (Fact23) Factor Estlmates

' program prov1ded factor scores for each factor ana1y51s. 3i;
‘d$?5L gThe CLUSTAN (Wlshart, 1978) progtam was used to class1fy B R%‘

'_fsubjects on the ba51s of°,a) readlng factor sg;res, and

- b) psychologlcal factor scores. : '-:;,43; B ‘5//’ﬂ‘/’~'

Ve

6. ’Interpretatlon ofwthe subgroup characterlstlcs was ?
B ‘ ,fac111tated byt@he SPSS program for Oneway AnovaS‘am
- 'scheffesv - = :, o > . ’f" Lo
._f*ﬂj. LThe predlctlve relatlonshlp between psychologlcal

. measuzes and readlng patterns was 1nvest1ga%ed through

Eew y . C
N a)'the SPSS Regre551on,program, u51ng the? eadlng factor :
!‘}.;%.a - :

”'_?LsCores as . crlgerlon var1ables and the psychologlcal

*Znovas,and Scheffes, and the DEH ,CMulv16) @ne way

,n g xr . f':l
“ , A

~‘.1

)Multlvarlate Analy51s ‘of Varaance and Covarlance ,f, BV
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shared across;reading and'psychologicalvsubgroups. | -~

There were several llmltatlons of the study

1. JThe relatavely small number of”subjects is a llmltatldn

{;3 of the study betause 1tudetracts from the rellablllty
'jl : iland va}%ﬁltY:?F’the clustersu '33¥§ |

:/!J :
]”‘The abqﬁnce of’a control group 1s another 11m1tat10n of

@oral readlng errors when'readlng passages W1th1n the1r A

A

range of functlonlng, it was dec1ded that. they should be

excluded from the present study. I .,:;‘ ‘#ypﬂ
"_,3Q' The 1nvestlgatoi had 1nten8ed to sample a roughly equal
'dlstrlbuﬁgon of chlldren across soc1oeconom1c levels.

:? However, the majorlty of chlldren meetlng the flnal

3 o4 . .
.selectlon cr1ter1a were from lower class backgrounds."ﬁ']

zted to._”“'

e

"*The present flndlngs, therefore" remaln 11m

Ji{%%chlldren from lower soc1oe§d?onrc backgrounds._:,
ArﬁiAlthough ﬁ%e 1nvesér§ator ohtalned a sample “of 40 oralu
'evareadlng errgﬁs from each subject only a Pfoportlon_of,lﬁ o
»'f; those error;a:ere actually used 1n thp data analy51s.'
__Researchers (e g., Leslle, 1980) have shown that _ 8

v 'patterns of readlng errors and strategles change as the'

afz;level of pasﬁ%ge dlfflculty 1ncreases. Therefore, it gas
. . ,k_

? <& Lnecéﬁsary‘to4exclude some : passages from the analys1s an_

N S o S _ x¢£

At - . % . o L B . T

I~ S g ol R . . R o
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- order to ensure that all_errors,ekamiped were made on
passages of the same difficulty level.'However;‘this

restrlctlon 11m1ted the reliability of the readlng

errors made by subjecrs ‘because fewer errors were ‘;&?#
examlned for each o '*ect. Fortunately, most subfébﬁ

read more than' one passage w1th1n the de51gnate

l‘dlfﬁlculty range. Averagxng,these subjects--oral rééaing
performance‘écrossfpgeeggee_helped inoreasevthe“

reliability of their performance. . ' .. o

“



‘ IV RESULTS AND INTERPRETATION
The results of the present study will be presented in

.“w__fourlsectlons._JnAthewf;rst segtlon, a prellmlnary analysis

of-the~relat1onsh1p between psychologlcal and'read;ng,
~‘varlables is presented In the tollowing two sections,
.separate dlscu551ons of the read1ng and psychologlcal data
';are presented A descr1pt10n of the overall readlng and |
~psycholog1ca1 characterlstlcs of the subjects 1s provaded,“?-

» ,,r

as well as a~dlscu551on of the factors and subgroups based
. '. )-_p

readlng and psycholog1cal data 1s examlned.-

4'A Pre11m1nary Ana1y51s_' . o ‘ -Nf

" The . flrst problem addressed 1n "the present study was to
‘determlne the overall relatlonshlp betweené?he read1ng and
psychologlcal measures. wh1ch vere selected Qau,

r

‘1nvestlgat10n. Two crlterla were used to determlne the_
' measures which would be used subsequently to 1dent1§y
'subgrOUps-'1) varlables whlch had llttle or no'

_ddlscrlmlnatory power between subjects were excluded 2)

_readlng and psycholog1cal varlables wﬁich were. statlstlcally ‘ﬁg

unrelated to each other were excluded Flnally, ‘a canon1cal

- correlatlon (SPSS CANCORR program) was computed to determlne 2

.vwhether a 51gn1f1cant overall reiatxonshlp ex1sted between_*
- .the remalnlng readlng and psychologlcal varlables. A.f: S
' J \_4 . . - . - S B . BT

13
.
AN
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l1. Varlables Excluded Due to Lack of D15cr1m1natory Power

Certaln tests falled to dlscrlmlnate between subjects’

, k2
because performance was almost always at celllng level The

psychologlcal varlables which- were excluded because of a’

J

”lack of dlscrlmlnatory power.were Sound Blendlnq (ITPA) and

Ocular Convergence (Purdue) The error type, Letter

A‘Orlentatlon Reversals, was excluded from the readlng

‘__measures for the same reaqu”QA% addltlon, the six subscales
of Dav1ds Hyperklne51s Scale vere replaced by the total i

~score on the scale in order to 1ncrease varlablllty on this

measure .

,

2. Factor Analy51s of Readlng and Psychologlcal Var1ables

The DERS Pr1nc1pal Components Factor1ng (Fact20)

'.

program w1th varlmax rotat1on was used ‘to prov1de‘

1nform§$1on about ‘the. relat1onsh1ps between the oral readlng

strategles and psychologlcal ab111t1es measured in the =

-

'cpresent study. The 1nformat10n obtalned from the faot r

".

'-v‘analy51s revealed wh1ch of the psychologlcal-aﬁd readlng

' jvarlables were related to each other.

.‘;. <r\._

-
m‘

- .' -
: K
o
. .

“In order to- select approprlate factor solutions for-

each of the factor analyses performed in the present studY S
"5"‘» . ‘
thé ﬁo}lowlng cr1ter1a were employed’ R ¥

g:"‘I‘he num! ergof factors selected was determlned by the

'mogt meanl;gfui factor solutlon.

\ l_,.\ : & Y}

‘uifgi AL factor loadThg ofr,$00 or above was con51dered to be
; ; ¥ ,. P _/;;l‘ .,.g . . . - .,‘ - -

SN

w§;} Any varlable contrlbutlng less than 400lon'at'leastkone’

I S
L A
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factor was considered to lack sufficient  defining powers

for the factor solution and'was“excluded:fromjthe'
analy51s. L

’

"4;;,Any psychologlcal var1able was cons1dered to lack

;

suff1c1ent relatlonshlp to the read1ng var1ables 1f 1t“4
_d1d not load on a factor upon wh1ch readlng var1ables '!b
also loaded Readlng varlables wh1ch diqg, not load
:>51gn1f1cantly on a factor upon whlch psychologlcal
fvarlables loaded were excluded for the same reason.'
Psycholog1cal measures wh1ch were excluded were Symbol Soundy.f
.and Sound Symbol Assoc1at10n, Left nght Dlscrlmlpatlon and'lrf;"
o WOrd Fluency. Readlng var1ables wh1ch d1d not meet the N '

cr1ter1a of acceptab111ty were Consonant and Vowel errors_

and Grammatlcal Relatlonshlp Patterns. In add1t;on, it was__‘

decided that the,VADS Total scdhe would be substituted for

the VADS subtest scores becauSé@the subtests d1d not:add to »

. / [T
the 1nterpretab111ty of the factor solutlon. Flnarly, the -

- percentages of OﬁlSSlons and Addltlons made durlng readlng
;were comBlned 1nto a. 51ngle varlable'of‘Om1551ons Add1t10n5>
because of the1r hlgh“loadlngs on the same factor.,.f.
The remalnlng 26" psychologlcal and readlng varlables
; were lncluded in the f1ve factor solutlon whlch is reported '%&;y

Tin Table 5. Factor I‘ls a verbal factor w1th a strong

audltory sequentlal memory component The tests Wlth the_;

u < \[1'

hlghest loadlngs wére the verbal subtests from the WISC R

and measures of audéiory memory and dlscrlmlnatlon. ‘The VADS
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'Factor Analy51s of Psychologlcal and Readlng Va@}ables

‘Factors
~. Variables . = I Il II1I- IV, ¥
“,'g;/’j',/i . o
Information - .385 . .513 105 - 051 .321
' Similarities C.429° 185 474 ~-.191 .010
Arithmetic 644 “.176 -.079 .180 . -.059 .
~ Vocabulary - +540 '.095 .507 -.,212.7..209
* Comprehension .506 .349 .263° -.047  -.161.
#Digit Span .665 ‘#.414 “-.059 ~-.056 ~=.116
Picture Completlon -.117 - .125 808 .032 .099
‘Picture Arrangement .037* ﬁ024 .447 -.304 -.323
' Blockﬁpe51gn v )42 411 511 -.031,
f,ObJé¢$ Assembly 40 184 .086 .007
. ~Cod 1n? . 8i; - w217 478 -.555
.. .7 ‘Beery's VMI Test _'v; . .039 704 -.250"
- Sentence Repetition 6ad - B27 T=.173 374 - .134
. Visual Tracking’ .089  .020 © =-.264 715. - .102
‘Wepman - .683 . .034 .075 095 = .113
';-Audltory Closure 076 510 286 -.262 .104
-# 'VADS Total. ' o759  ~-.,097 -.054 -.164 ~.266 "
- Davids Total : -7245 . .020 107- -.218 " .568
- . Additions & Om1551ons‘ +.115 - .B827 .071 <110, -.057
Structural Analysis" 141 ~.527 -.272 ~.,115, -.473
" Letter Sequences. c.146 -.066 444 .381 - .102
‘Nonsense Words: ':7.130‘ -..180 .098 668 .165
“Scanning’ " +199 =.080 . 134 .038 .783:
. ‘Visual Slmllarlty - ~.0562 - -;901 ,056 .003 =-=.078
__'Comprehens1on Pattern - ° .465 .642 . 035 .031 -.236
\ -'Dégree of Correction- = .. .503 - .110 .421 . -,032 .058
(% of Total Varlance 15.156~12.790 11.318 9,203 T 939

o
”
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7Total score contalns aud1tory memory subtests although it

also 1ncludes subtests of visual 1nput and motor output.l

Approprlate use of contextual cues and the ab111ty to make

self correctlons had moderate loadlngs on Factor I and

reflect verbal conceptua11zatlon ab111ty and memory for

'ﬁ:ﬂ@anlngful materlal Comprehenszon Patterns, wh1ch measure

Sy
Cd

.fWISC R Comprehen51on subtest (r=.558, df= 39 ps 01) and w1th

: }"' A RN
'vComprehen51on subtest is a measure of verb&i) e

“'_conceptual1zat10n whlle Sentence Repet1tlon tests memory for

e
- -1'

'use of contextuél cues, 51gn1f1cantly correlate with the

Sentence Repetltlon ( = 374 df 39 pS-OS) The WISC R n:,tﬁjﬁ~f

= .,)‘

€, -

meanlngful materlal Degree of Correctlon was 51gn1f1cantly

related to Slmllarltles (r=. 506, df 39 ps 01), Vocabulary x

u(r— 453 df 39 ps 01), and Comprehen51on (r 422 df 39

B

‘f;.ES 01) all of whlch measure verbal conceptuallzatlon, and

:’to Wepman s Audltory Dlscrlmlnatlon Test (r— 445 df 39

h.ES 01)- It has been suggested that Wepman s, Auaﬂtory

: understandlng of the meanlng of a passage. Use of the

_.letter by letter decodlng strategy, or. v1sual sequentlal

D1scr1m1nat10n Test measures audltory retentlon as well as

dlscrlmlnatlon (Blank, 1968) - The f1nd1ng that awareness and

"_use of contextual cues are related to verbal ab111t1es and

vl..
audltory memory supports the hypothe51s of prev1ous

researchers thaq such a relatlonshlp exlsts ~e. g., Torgesen,

1978- 79 Vernon,‘fy77) | -g”,‘ o o , B T

".g Factor T showed the 1ncompat1b111ty of a

-‘vletter by- letter decoding strategy w1th adequate
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letters shared. between the readlng errors and the text -

(V15ual Slmllar1ty) Structural Analy51s errors correlated

processiné strategy; was inferred from a high p‘ercentage,of‘.'-g',;~

h1ghly with Vlsual S1m11ar1ty (r=.637,\df=39 ps 01) and

also appeared to reflect a v1sual sequentlal proce551ng

. strategy Add1tlon and Om1551on errors d1d not. reflect the

Vlsual Slmllar1ty and Structural Analy51s errors. Audltory

- Closure also loaded 1n an opp051te dlrectlon to Vlsual

Slmllarlty and Structural Analysxs errors, suggestlng the o

d1ff1culty of letter by letter readers in constructlng a,

~.whole from an 1ncomplete presentatlon of 1ts,parts. Factor

11 implies that when the decodlng of graphemes corwands all
the reader S attent1on the ablllty to understand the mean1ng
of sentences w1th1n a passage (Comprehen51on Patterns) 1s
11m1ted The p051t1ve loadlngs of the WISC R Informat1on and

Comprehen51on subtests and Sentence Repet1t1on reveal the

- .1mportance of verbal conceptuallzatlon and memory for

' -ﬁ
mean1ngfua materlal in readlng strategles wh1ch hake use of
G

x.4~

r_‘ contextualvcues. The Informatlon subtest s correlat1ons“j?th

-

"#whlch made up Kaufman's (1975) perceptual organlzatlon

Slmllarltles (r= 470 df-39 ps 01) Vocabulary (r=.395
df 39 ES 01) Comprehens1on (r- 366 ~df=39, ps 05) and
Sentence Repetltlon (r=. 407 df=39, p< 05) shows the
subtest s strong relatlonshlp to verbal abllltles.f'“‘

Factor IIT is prlmarlly a perceptual organ1zat1on

w

ffactor, comprlslng the four WISC R performance subtests'

]

it - V-

‘ use of. graph1c cues, and loaded in an opp051te d1rect10n to R

Q
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factor (v1z., P1cture Complet1on, Plcture Arrangement, Block

T~

Desxgn,,Object Assembly) Two of the WISC- R subtests (i. e.,*_‘

\

Slmllarltles, Vocabulary) from Bannatyne S Conceptuallzatlon .

patternS(v1z., Slm1lar1t1es, Vocabulary, Comprehen51bn) had
_ moderate load1ngs on thlS factor..Mlld loadlngs of two ,
'.\Conceptual1zat10n subtests (1 e., Slmllarltles,_ . ;(y',’}
Comprehen51on) were also found on Kaufman s (1975) factor.:
' These subtests appear to represent verbal medlatlon 1nvolvedw
1n the nonverbal tasks (Sattler, 1974) Readlng strategles
“in Facgpr TII 1nvolve a tendency to make letter sequence

'reversals and to correct read1ng errors. Letter Sequence

errors seem to reflept a strategy 1n read1ng whlchvrequlres

a perceptlon of letter groups.,Although Degree of Correctzoni

T

correlated w1th verbal conceptuallzatlon subtests, 1ts
S i
moderate load1ng on Factor III suggests that perceptual '

organlzatlon, or.. the ab111ty to percelve the whole word or o

| group of words, 1s 1nvolved in self correctlons.lBecause of
the numerous WISC R subtests loadlng 51gn1f1cantly on. thlS
~factor, a. large IQ cémponent entered 1nto the factor as
Cwell. . |

The fourth factor subsumed v1sual motor 1ntegratlon
skllls (measured by the Block De51gn sﬁbtest Beery s VMI
test Vlsual Tracklng) and nonsense word substltutlons in’
readlng Nonsense wOrd errors were not related to verbal
ab111t1es in- the present study, but they were 51gn1f1cantly

i correlat; w1th Beery s VMI Test (r— 306; df 39, - ps. 05) and

Vlsual Tr cvlng (r—v388° df 39 ps 05) The flndlngs that o

L

-



-,Nonsénse Word errorS'were unrelatedqto contextual-cue‘use

‘but were related to v1sual motor 1ntegratlon suggests that
\

the productlon of nonsense words reflects v1sual proqe551ngv

4g,measure 3é v1sual dlsorgan1zatlon in readlng Stj5

,strategles. Letter Sequence errors loaded moderately on thls

factor, and it has already been noted that Letter Sequence ’
.errors appear to be assoc1ated w1th]a v1sual proce551ng

‘strategy whlch relles on the perceptlon of letter groups'

vrather than letter by letter decoding It.seems that«

. }o,‘g
Nonsense WOrd errors are also related to a v1sual proce551ng

— N

'~strategy whlch makes use of letter groups or whole words."

,lﬁk ' Factor V is a v1sual d1sorgan1£atlon factor. Scannlng

’errors had the’ h1ghest loadlng oq thls factor and were -a

Analy51s errors loaded 1n an opposxte d1rectlon to Scannlng.

L errors, suggestlng that v1sual sequentlal proce551ng 1s the

|

‘ antlthe51s of v1sua1 dlsorganlzatloT' Psychologlcal
,'hvarlables that loaded’on thlS factor 1ncluded the'

':hyperact1v1ty sy drome;(measured by Davzds Total Score)

S

‘a_and poor v1sual seguentlal*memory (measured by Codlng) Many-

'dlfflcultles 1n systemat1c scannlng when readlng are

‘ assoc1atéd w1th d1ff1culty 1n learnlng to dlscr1m1nate

'w)'

-researchers (e g., Croxen & Lytton, 1971) have assumed that'w

TA- 5
Fidl

I
o between left and rlght. However, the flndlng that Scannlng

_errors were related to the hyperactuv1ty syndrome and poor

!
_ , P gE
___.;___—'_;__'____.;;_ ) 4 1‘

< B

. 3The hyperact1v1ty syndrome Wthh 1s measured by Dav1ds

Total ‘Score is" defined by: behavioural measures: of act1v1ty

':level attention span, varrablllty,‘1mpu151v1ty,
;1rr1tab111ty, and- exp1051venessr




wv1sual sequentlal memory suggests that erratlc scann1ng

7~dur1ng readlng 1s a measure of v1sua1 dlsorganlzatlon or'

'1nattent10n rather than an 1nd1cator of poor leﬁt)rlght

3, Cannonlcal Correlatlon of Readlng and Psycholog1cal

'~fvar1ab1es wh1ch were found to contrlbute to the'

w*Cannonical Correlations

?‘dlscr1m1nat10n." ,' | S C -u‘ﬂ ?/

'-:%’ in summary, the five factor solutlon whlch comprlsed 18
LA S ‘ .

‘lpsycholog1cal var1ables and e1ght readlng varlables

1nd1cates that meanlngful relat1onsh1ps ex1st between the

hftwo sets of. varlables. Factor 1 suggests a relat1onsh1p

‘between verbal ab111t1es and audltory memory on. ‘the one

hand and'use of contextual cues on the.other. chtor-IIf
suggests that a v1sual sequentlal proce551ng strategy and

neglect of contextual cues when readlng are assoc1ated w1th
’ B

poor verbal ab111t1es. The . th1rd and fourth factors 1nd1cate” .

a relatlonshlp between skllls 1n v1sual organlzatlon and the
tendency to make letter sequence reversals and nonsense word'

substltutlons. Factor V suggests that there 15 a

»'relatlonshlp between v1sua1 d1sorgan1zat10n in readlng and

'poor v1sua1 sequentlal memory and the hyperklne51s syndrome.A

S

Varlables

The SPSS CANCORR program was used to dlscover 1f

13psychologlcal varlables could be s1gn1f1cantly predlcted

from read1ng measures. The CANCORR program used only thosev

)

v i
1nterpretab111ty of the relat10nsh1p between readlng and

*upsychologlcal processes. Theqelghteen psychologlcal r-"'

"

el TR

S
SR

R

w.




varlables and elght readlng varlables wh1ch compr&sed the‘vw'

:flve factor solutlon were therefore used 1n the analy51s., e

Results 1nd1cated that the 18 psycholog1cal var1ables were

v-51gn1f1cantly correlated w1th the elght read1ng varlables

L

measures,were conducted.

' the Entlre Sample

")(r= 906, d.f.=144, p=. 006) Before further 1nvest19at10n of

thhe relatlonshlp between the two sets of varlables was

undertaken,lseparate analyses of read1 g and psychologlcal '

. i “ CY B - ’ . .
‘.'v. . . . v, B - o'’ d
4 3 . s : E .:. . . "

'TReadlng Data atéj?". -'@Q

~In thlS sect1on, analy51s of ‘the readlng data is

presented Frrst certaln general aspects of the readlng

measures and the readlng characterlstlcs of the whole sample_

Sl

f’f@ are examlned The followlng toplcs are dlscussed a)
‘1nter rater rbllablllty of the oral readlng analy51s- b)

t;tellablllty of the oral readlng analy51s across passages,_c)

5

sex’ dlfferences in readlng performance, d) the readlng

characterlstlcs of the ent1re sample- and e) the factors‘

) wh1ch were based on subjects readlng performance. Second

an analy51s of data to determlne if there were subgroups of
dlsabled readers based on’ oral readlng strategles 1s ff‘
presented |

The Readlng Measures'and the Readlng Characterlstlcs of

N

a) Inter rater rellablllty of the oral readlng analy51s
' a"Inter rater rellab111ty was calculated for the scorlng

of n1ne readlng errors types (1 e., Add1t10nsh50m1551ons,;



{r .'

- neAlT T

Letter Order Reversals,.Grapheme Phoneme errors,
Repetltlons, Nonsense Word SUbStltUthnS, Structural

Analy51s errors, Scannlng errors, Words Alded or Mumbled)

and three of the qualltatlve 5cales (1 e., Vlsual
Slmllarlty, Grammat1cal Relatlonshlp Patterns, Comprehen51on
Patterns) The Experlmenter scored all the passages read

‘vc

Ten subjects were selected randomly so that a second rater

| could analf%e the subjects oral readlng errors. The percent

\A-

of agreement between the two scorers ranged from 92% to 96%

‘ v - I

-

for each subject An average of 95% agreement between the

two raters was found.

b) Rellablllty of(the oral readlng analy51s aCroSs passages.“

Before readlng performance was examlned ,1t was

. |.-.. )
necessary to determlne 1f readlng scores could be comblned
“ 3

s

across passages._Becauselgll subjects made errors w1th1n the

R

range of 6 to 1§ percent on at least sone passage, passages

»on whlch subjects -made 6 to 15 percent errors were 1n1t1ally

T4 selected for statlstlcal ana1y51s.vHowever, Leslle (1980)

[ : . -'wh_g. &

~0§to 1 to 15
Thus, subjects errors and strategles were,compared on

passages 1n whlch»they made 6 to $05

s S

ercent errors to_,

passages 1n wh1ch they made TT to 15 percent errors 1n orde&

-

' to determlne 1f the errors and strategles d1g;ered at the

S two levels. Although all 41 sub]ects made errors w1th1n the
‘range of 6 to 15 percent on at least one' passagev only 29 ..

-vsubjects made 6 to 10 percent error5e1n one passage and 11

~ .

had reported a- change in readlng stnategy as miscues per ;;‘Q.

it
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fo 15 percent e&rors 1n another. Therefore, the analy51s‘}[;

f whlch compargd errors at the 6 to 10 percent level to errors

,at the arv to 15 percent level had tq be restrlcted to 29,

“ <g"&q \\

b 1

o

‘ p‘-. The DERS (MulvOG) One Sample Hotelllngs Tz program was

.""

subjectsm 4 yl

‘e

~

used for the analy51s. Results 1nd1cated thgt thefe;was an”

foverall 51g%1f1cant d1fference between the ggiors and '1*{

L

strateg1es made at both levels of dlfflculty (F= 3 43 ,.aﬁh

-

df 11 18ﬂ ps Qﬂ) A second attempt was made ‘to compare"
g RS SR

‘w‘

R

freadlng performances where all 41 subjects had made 7 to T4 iiuﬂ';

¢

4

N
- F . . -
w5 R o

Tz program 1nd1cated thaﬁ?no 51gn1f1cant d1f erence in

.rv
£

7? readlng errors and strategles émlsted between fhese levels

“of" %fflcult‘ﬁr (F 1. 96 df 11, 14 2> 05)? Re&dl'

larger sample of reading "rrors was obtalned and the

rel1ab111ty of the séﬂple of érrprs fhcreased% Only those

)

percent errors~were used 1n future analyses.

. . U X
" . - @, &

‘n

Y
)

‘_z.readlng errors and strategles ‘on passages W1tQ§7 to 10 'QQ”

o v
percent errors and 41 to 14ﬂpercent errcrs. The , Hotebllngs-}e

c) Sex leferences on Read1ng Measures, *w'f~~~,‘ _{.4g'vq,;

: The SPSS Multlvarlate Analysis of Varzance (MANOVA)

R4

'program was: used to determnne 1f there were sex*d1fferences

-

on the réadlng measﬁres used 1n the present study No }_?}"'

Al ¥ _“____.», ,

‘,' statlstlcally 51gn1f1can{/se; dlfferences were found

AR

SO T e P - - Wt -
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d) Readlng Characterlstlcs of All Subjects 4

| Subjects @glng characterlstlcs were 1nterpreted by B

f? cUhpar&ng tha$§reqoency of. readlng error types and*by o ;
W W . .

‘“5eg;ee togwhich the error types reflected the
. YR w

and contextual cues. Subjects performanbe on N

asse551ng

¢ 1.»“

\?*.':I).Aﬁi“‘“'\'-f‘\ >

readlng varia les 1s presented ‘in Table Q

+ [
PR
4

A A ’
"ﬂf ost common error . type was the mlsreadlng of

N

aff1xes (1 e.,.Structural Anaf&sas errors) Thls error xype 7 T -
A LS ‘\‘K'- ~"' ,y N - "i‘ . ot e AN

suggests clogeJattentlon op thef.”*der s part to‘gost of the

: The erron tybe . oy
fﬁ%quenc1es uere th&e WOrd addltlonsfa ifo y%ﬁlbﬂsr In L;i;ﬁ: ;g
i? ;contrast“to Struq;ufal igaljsagbfrrors~ Jé:?e_;ord'addltlonsh;_;;fﬂ
f} agd om1551ons are completely 1ndependent of %ﬁeaﬁecodlng of " ‘tf
L, graphlc 1nformatlon. Howeveg{fogk%r egrors tﬁé% WetEanoted ;'eygc
fi?flf wath moderaEe frequency (1 e. ' _Ej
Q;ﬁfj;sand tné.migreadlng of conéo ;“' v
dfwf"&reilance bn v1sual bues.JTh“Vl‘ - ol
S -3 oy o A
@Fﬂependence w1th1n tﬁe sample ma§ be explalnédlty E‘e‘, = ;ﬁ;ﬁ“}

"ex1stence of dlstanct*subgroups of dlsabled readers Who

Q@ffer in thelr dependence on.v1sual cues.»fﬂ§73i \"Jijf "1‘;4 v

| A

SESR A o L

Qualltatlve anaIy51s of readlng error tybes éevealed a ooy
: L e - : AP

moderate use of v1sual and contextual cues (Table 6) For . ... e

o . PO ;t’ o . W »: '...7._h »
- all EﬁBje{ts there was an average of 55.6° percent of letterssl_'jf.
t B

B e =

E -

-gof/56 4 percent for Comﬁrehen51on Patferns

Lshared between the1r errors and the textx*?he average scores e

;Jnd 55 0’ percent

:for Grammatlcal Relatlonshlp Patterns also 1nd1cated a_'

. . Ca : o '
Qﬁigmoderate degree of ~1an on contextual cues.

Can L . X R R o
S s e e R o . s T



. 2 Y P _-,‘,;‘; c . ) 'l h, T 1 6 ’ ‘,
e 'gy e ab e rltgh o

SR et ; ‘,i Performance on Read,ang Varlables

.‘-4.‘,' ) l . [ ;’;. q* . .““ L . Lt . . - -‘, . v ‘- "’,’ )
. i '-‘}\,'.A' ) R . .‘ - « ' ’
Ak - # v . o " N
4k A Mean——5D————Range————
] ; \ .l - TR l@ ) . J
) i RE: B - o e
. ';-'. . v, v i "-{,:. i
P - . \4 . . ) ‘J iy 1
: : Readln Error T, s: e C e _ S
o 9 9 YP% SRR -;* e L S
T Structural Analys-ls ‘Errots ¢ Ty 21,87 9.9 - 6-50..
ST Omiss‘éns ' 6.4 "
I . QAddltlons ‘ ; . 6.8
Repetltl‘pns*ﬁ‘ PR 6.2
S -.:.:_,A.,,; o3 «%‘; LW ; }
S Nonsem%e Words' ' 2%

o o".' Scennmg 4Errg4:16

BN Y Sy ; “
,, Le'tter Sequen e Errors | . | _ .
& i wards Aldpd or ’Mumbled S s 2k o - '
SEb: Letter' Orlentatlon Revérse 3 :;'. 0' o4 q10 0-4 ‘ K
N ve Ssef“e"&‘,' e , _ --‘ A
‘_.1'm1laqr1ty TR (85.6 1.3 i 38 78
h Grammatlcal Relat‘lon‘shlp Patternsf 550 13 'S“« 16 81' ~' -"

/ ,,'_Comprehensmn Pattems L o 5‘6._4,,_, ,12_,4 24 79 .

- Degree -of Correctlons ERT 21,9 11f 0-52% ¢

. Al - s . .
N . } . > A of .
5
- - - «
3L @ i : . } -
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However, there mgy be varlatlons 1n 'cue use across subgroups

. ‘f‘

of dlsabled readers wh@ch are not reercted 1n the mean

TNy

scores of the entlre sample. . wlde»rang% of scores in

ratlonshlp PaE%érnﬁﬂmand

Vlsua‘1 : m1lar1ty ~Grammatli
Comprnnen51on Patterns suggest that there are, - Ain fact, ‘
g . =y . . ) e

P

' marked Varlatlons in cue use among subjects. . T

P
‘e) Factor Analy51s of ‘the Readlng Data~
b
The factor analy51s of f1ve readlng error types (1 €y
‘r .

3

S .-'x' *

Structural Analy51s errors, Addltlons & Omlss1ons Letter

. . .na
i ",v.t,' ° v

Sequence errors, Nonsense wOrd errors, Scannlng errors) and

- -

> ot

threé‘hualltatlve scales (1 er?‘vlisfl Slmilarlty, ‘

5 <

‘ rrect1ons) was

v P

.undertafen 1n.order tolldentlf tgelreadlng factois whlch
were%determlned by the e19ht varlables.LUsfsé‘the prlnC1pal _
zomponents é%aly51s with varzmax rotat1on, thé four facior?'“
gZptron accouhtlng for,83 percenthof the total varlance‘was
éounﬁ to be the mosb mean1ngful Tﬁz factors areapresented

-Gw

1n Table 7. ~-t;"f Sl ‘-,QLLf‘ s . f<x' ‘.igf

[y . i : . . . v

.'fW:_ The flrst factor was characterlzed by hlgh graph1c.cue'

R

: dependencé (measured by V15ua1 Samllaqgty and Structural‘

f 'z
Analysls errors) and low contextual cue use (measured by
: P

ol :
d\CoMprehen51on Pattérns) The hlgh‘p051t1ve load»ng of Vlsual

,_dependence on graphlc cues is related to i

n;&contextual cues. The . hlgh negatlve loadlng of Addltlons and‘»

BRI

Slmilarlty rSrqpntrasted w1th the hlgh negatlve loading oﬁ

(1.1. - "

' Comprehen51on Patterns, Whlch suggests that a h1gh ;f#;glﬂfff'"'

\

dttent1on !%

‘Om1551ons 1nd1cated that 1nattent10n to graphlc cues was

o AR v ~ . - e e
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Table 7v

Factor Analy51s of Readlng Varlables

Pm— )

Factors v . - : -

Readjng Variables . . .1 =~ . II = III - IV, ' .
) 'b . -:u., . - % . e o | - . ‘

N - Adé&ilons & Om1551ons_‘&;5:;ggli;.;.094'.~’—;O37 L 138
g*’qlzt Structural ‘Analysis J.i¥51W494t -—.20] : :;ZQQ,  - 057a ﬁ
‘ ' Letter Sequences ';.l‘ B .080 l‘;ﬁgg" 1.552”.' ;glg R
f';ﬂ“ﬁonsense Words:3 R | f‘u.015 ”;-;ﬁ42 . 41.065e ';égg»f;'5ﬁ§

3‘5°aﬂn1n9 f'@f' o "'ﬂﬁ {082 w 010" °.883  .086" o

IR Vlsual Slmllarlt {?“ .916 - .030 {i‘- 251
ff_[QZQQ\ e : Lae 4ﬁguuﬁff“ , -a
;“359 Comﬁrehenslon Patterns . =.633 “‘.590 178

0‘~ v ¢

‘f{ Degree of?%orrectlons -ii' ﬂ.009 {i 891 ’ 112

% of Total variance 29. 294 o8 934'- H7iszo 15. 849
I o Bt TR

a




U

| *; assoc1ated w1th whole word add1tlons and om1551ons.
) ..'/ .'
Add1tlons and Om1551ons correlated negatlvely w1th Vlsual

S&mllarlty (r— 76 df 39, ps. 01) pnd p051t1vely w1th o f\*;@?f

-m%fQMWComprehen51onMPat rns —(r=.47, df1397~gs 01)._suggest1ng—_!lsg

“.

AL that the productlon "of whole word addltlons and omw“"'

RS

related to contextual cue dependpnce.'ﬂz ,
‘ : g B }““* g

Factor II reflected approprlate use o%Wgonéextual cues ‘wall“

. 9 1y
n A ad

(measured by Comprehen51on Patter

Cl Ly : a
P S o~ i O . a. . - i FER
Py o e ‘e : S A
v R . L RERY . s
' - 24 o v
L TR,

to correct readlng errors (measured by Degree of

;
B4

Correctlohﬁv; Degree of Coggectlong wgg 51gnafabantl u,fﬁ I

-J» R - -

,relg%ed to- Comprehe551©h Paﬁterné (r- 45 d£-39 QS 01) g

M\c‘ Al RN

‘ Furthermore, there ﬁ%s a h1gh loadlng of Letter Sequence :g, ;r

K
y, “.> Do ‘k\‘

f?."' ﬁo Degree of Correctlons (r— apdf 39 25‘05) It is’ _“. ' ,'E
3‘;. p0551bledthat wﬁe maklng of lettér sequence reversals 1s o5 o

"assoc1ated wltH self correctlons because awareness of %he
llngu1st1c 1nappropr1ateness of letter order reveﬂsals 1eads E

to self- cofrectlons.~i~"’.' S ~j;5 IR 5 *'-”f.?

v

The th1rd factor represented v1sual dlsorganlzatlon,’

.

whlch was . 1nd1cated by the h1gh p051t1ve load1ng of Scanﬁlng

errors. Structural Analy51s errors had a hlgh~negaulve o :]‘f

e,

v

‘,'Q loadlng .on Factor III and were hlghly corielated w1th Vlshala

. STm11ar1ty (r= df 39 01) The relatronshlpﬂof
" - 9 R /
,?_;j Stuctural Analy51s errors to Vlsual Slmllarlty suggeststthat
e R RS -'ﬂﬂ; e
w1th an. orderly, v1sual

. e o T :’t‘\'.
Lt . these~errors are assoc1ate'

sequentlal decodlng strategy, as-opposed to the v1sual
dlsorganlzht1omw§ssoc1ated with. Scannlng errors.lﬁldgi'

. . x,
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Factor IV coné1sted of p051t1ve load1ngs on Letter .

Sequence and Nonsense Word ernors. The relat1onsh1p of these v
s . :

- )
i

: error types to perceptual organlzatlon was” dlscussed 1n o
. E ~$ reference-.p the factor solutlon of readlng and B a %w .
-?,%;. psycholoolcaﬁlvarlables. The error types whlch comprlse‘ o
Factor f% suggest a decognng strategy wh1ch depends on -a-
lobal perceptlon f ﬁhe whole word‘%zggroups of words and
13 5 .

i
133
%

”whlch therefore 1nvolve§ only a partlalmuse of v1sual cues..

b.Ll,. . _—

.‘e, LA
VfIn sammaby, th?=fourffactors whuch_were 1dent1f1ed on_

' .g%-lw-*'v:!a".‘”“. L DRI

the ba51s‘of %he’e1ght«reed1ng varlables meas

. e .',w 0

S _:éJ‘ QpaphLC ﬁueADebendence

* b, Contextuai Approprlateness:;ﬁg{

e s
' i «--.‘

sorganlhatron

el VlsuaITDr

-~km@w d,~ Partxal‘V;Sbal Cué‘Use

‘vf—%f | 2 C}uster Analy51s of Subgroups Based ‘on Readlng Factors
T | Thewfactor analy51sﬁyh1ch was based on the f1ve read1ng
.error types and three qualltatlve scales 1nd1cated that the
o | dlsabled ;eaders 1n the present study used a varlety of |

;' ! _.; readlng §trategl§s. The p0551b111ty that Ehere\were

-7 subgroups of dlsabled readers, dlfferentlated by thelr:f

readlng strategles, was thé" next 1ssue 1nvestlgated The

~

'7’1--—four readlng factors were—used~to drstrngulsh ‘the- subgroups~~~-’

’

because the factors prov1ded a clearer 1nd1catlon of readlng

;Vd strategles than the elght var1ables..The DERS (Fact23)

er Ll oo ,,..‘, v LT o " . . . . ., S
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?actor Estlmates program was employed to obtaln facggg

Ka

V .
scores which wete derlved from subjects performances on-
. 4,
each read1ng ‘factor. The CLUSTAN (Wlshart, 1978) program,.

fﬁﬂﬁdf'used the factor scores in order to cla551fy subjects into

e

Ca

ﬁéir},_subgroups accordlng to the1r readﬁﬁg stratégles.'ia

Two methods of clusterlng were. used Ward s (1963)

~

T'hlerarchlcal clusterlng technlque and the 1terat1ve .

wr

lThe hierarch1cal cluster1ng techn1que Q

"w«

.'relocatlon procedure.

R
Sag 2

is de51gned to classﬁfy'lnd1v1duals 1nto clusters or

.

subgroups so as to. mlnlmlze w1th1n group var1at1on on e

profiles of test scores and bo maxlmlze between group>

'varlatron; Ward' ' ;hod beg1ns by’ﬁeflnlng each subject

? var1ance. Ward s technlque prov1des a measuré of

; 7 . - N

v1th1n group varlance, whlch 1s termed the "Error Sum of
.

Squares (E S S ) Where the E. S S 'shows an 1ncrease whlch

fus 1ncreases 1t 1s an ;v o "

z.

- is out of proportlon to pre

P) . i /-—

Blashfreld & Satz,11981) The nudber of groups prlor to a
'substantlal 1ncrease in the,E S s, \Q§ the one usually “"Af‘v'fb .

1h,<f5e1ected for 1nterpretatuon (Veldman, 1967) Ward s, methbd - f?
‘ —*cannot rea551gn an: 1nd1v1dual to later formlng clusters once |
Lo WNJ-T

,he or she s, placed 1n a cluster,teven 1f hls/her 51m11ar1ty

'pto another group 1s greater..The 1terat1ve relocatlon



procedure dlffers from- Ward s technlque 1n that 1t is able
to check .clusters and relocate any s?bject who is not in a

cluster of m1n1mum varlance.,The 1terat1ve relocatlon ' ':,,'

procedure alloés the® 1nvest1gator to determlne the number of

relocated SUbJeCtS and prov1 S 'a check on the stablllty of

Ei= the cluster solut1on QMorrls'et al.; 1981). o R oy

When applied to the four readlng factors, Ward i»

5 0

hlerarchlcal clusterlng procedure showed 1ts flrst

substant1al 1ncrease in the E S ' S.: from f1ve clusters“i
Iy -

(E=4 304) to four (E 7. 433) Thus, the'flve cluster'solution

; S was selected The 1terat1ve relocatlon procedure was. applled p
PR to Ward's solutlon ar »seven subjects ‘were relocated to ' '

- T
, A v."

v

B @.i{_‘ clusters of m1n1mum varlance.,The f1nd1£gs thab‘only 17
b .o _.;,.,

percent of the subjects vere relocated and that very l1ttle

j;;“w; change occurred in the subgroups prof1les suppoﬂted the

fstab111ty of the clusters._of

~
«

\\\‘_'.ﬂé‘ Valldat1on of cluster solut1ons is of cr1t1caﬂ

1mportance because most methqu w1ll find solutlons even;in ‘

ﬂ\\‘. random data (Satz & Morr1__ 981) Three procedures were.

- used to achleve i ternal valldatlon. The procedures,shéwéd'
. -
A A

S )(that the suﬂbroups did 1n~fact dlfﬁér 51gn1f1cantly of the
T actors and var1abiés ,upon_ whlch the subgroups were-baSed”5j-¥

-

_Flnst v1sual 1nspect1ontof the f1ve §ubgroups proflle .wh

" shapes’ and*elevatlons prov1ded 1nformat1on about the
B .~dlbt11Ctlve patterns-ofaeachusubgroupr~ln-Eagur WJT—mean—*—;_—;~u,

T
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alﬂbwipg for the comparison‘of
-

zero and standard dev1at1on of ‘one (Wlshart, 1978) Second

»

':one way analyses of varlance (ANOVAs) were computed to

t v

prov1de a stat1st1cal measure of the d1fferences between f

3

O L'subgroups on the four readlng factors.TA Scheffe multlple

comparlson of means was also performed in order to ascertaln

e v

 <wh1ch pairs of subgroups were szgnlf;cantly dlfferen@fon o ,{

BT A -

{each of the - readlng factors. The

I

10 level of 51gn1f1cance'

g

.2" ‘w

was used for Scheffe s test because of”the conservatlve

nature of the test (Wlner, 1962) "§“'Wroup means,lstandard > "

-~ 'r'f);

dev1at10ns, F rat1os,‘and the resu&fﬁ’of the Scheffe»

X T\b:“ (-_‘; % A
F1nally, comparlson of the subgrou

Y

/)

‘inter%al valldatlon of the subgroupsf ANOVAs and Sch ffes R

-

‘it . Flgure 1A 1nd1cates that Subgroup 1<d1ffered s1gn1f1cantly

ﬂ'pﬁp} - from the s_mple mean on appropr1ate use of contextual cues..
S : S
. er)ormance on’ the Contextual Approprlateness fact@r was ‘Z‘.p_‘a

SEN— ¢51gn1f1cantly h1gher thax all other subgroups (Table 8) and

* -~ oy
hence Subgroup 1 was . de51gnated *ngh Contextual Cue ﬁsers
. " L ‘l.‘.' - . A
4-m~—r———Anvexam1natron—of~the-readlng varlables-whlch madewup—theﬂw&i~ej~
. ‘ v oo b T | o <am :
emmmcemdocholollD i e
L sMean factor scores of each cluster on each readlng factor
T was prov1ded by the CLUSTAN program..“

v
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vfactors showed the d1st1nct1ve character of Subgroup 1 )

-(Table 9) The subgroup scored 51gn1f1cantly hlgher than two
»

d‘}
others on Comprehen51on Patterns and had a- srgnlflcantly

>

2
hlgher Degree of Correctlons ‘score than one other subgroup

h'

e MFurthermore, Subgroup 1's scores on Letter Sequence errors'

vere 51gn1f1cantly hlgher than all other subgroups, 'f*" .' G

- o '|.

fifyconflrmlng the relat10nsh1 between Letter Seguence errors

reported earller in the dlscus;"on of the Contextual

':'V;g'Approprfagghgﬁs factpr. d"fi ;.i_Q;:FT;_Gpﬂi;flwii.#Tv’?
_— Sub oup 2 was made up of four boys and six glrls.f.;ff .,

"F1gure TB shows that Subgroup 2 prodUCed very few errors »;ij'¢L;

IS

; re%lectlng partlal use of v1sua1 cues (1 e., Letter S§quence

W

:ferrors«and Nonsense Word errors} Table 8 1nd1%ates that

_ th1s¢2ubgroupﬂperﬁormed 51gn1f1cant1y lower than on_others ;?}a§'
, ;Ton the factor measurlng partlal v1sual cue‘use.lSubgroupkz t.cﬁ€%!;
Llwas therefoqjxentltled "Low Partlal Vlsual'Cue Users\. The.;l=¥;‘t'

o S

. w

5 e _
dlstlxct1ve character of subgroup 2 was also suﬁported by
the comparlson of the subgroups on the varaables wh1ch @ade

up the reading‘faotor5°(Table 9) Subgroup ﬁ made'fffidfb'ngf’
‘51gn1f1cantIy fewer Nonsense Word errors t‘an two other 'rﬁﬁh 2

o, ' N u :' ' )"" . l "," "s" ..; i .'/ - :1.

7“:f SUbgroups, and also mada few Lekter Squencp,errors. In

3reguency of“these two error*types,,

Jf . b e

.f,Jcontrast to the low{

productlon qf Structural Analys1s errors was 51gn1f1cantly

:Lrglf hlgher than one ot§er subgroup, suggestlng that chlldren in

,.u‘ “‘

Subgrdup 2 pa1d close attentlon to th: sequence oj lé%ters-,?

WIthln a Word :,';,.“.;.:- L Lo :~. . - »_‘f'.wi - - '. | . - | Lo B - : .
. . . : o . . . e ) . B . - -
e .*.De- EREI AR R ORI - 2 R

N T T P e R R
o ? . . e .. L . "4 - : .7 . . L. . g
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Subgroup 3‘con51sted of f1ve boys and seven glrls. The

<

\subgroup d1ffered from the sampIe mean on the factor

hY

measurlng rlsual cue dependence (Flgure 1C). Subgroup 3

demonstrated s1gn1f1cantly 1ess v1sual cue dependence than

S )
K all other subgroups (Table 8) “and was therefore de51gnated

r

\'"Lowrvlsual Cue Dependence The low v1sual cue dependence
‘which- dust1ngu1shed Subgroup 3 was ev1dent in thelr .\ ;;
performance -on the varlables wh1ch made up the readlng _
factors (Table 9) The subgroups scored 51gn1f1cantly hlger ;;A
than all other subgroups~on A d1t1ons and Om1551ons “and |

51gn1f1cantly lower ‘on Vlsual 1m11ar1ty than three other

subgroups. Subgroup 3 also scor d 51gn1f1cantly h1gher than
two other subgroups on Comprehen ion Patterns, suggesthg

that the subgroup relred more on' ontextual than graphlc
cues o | | ‘ | -

Two boys .and three girls compr.sgd Subgroup 4. This

subgroup performed h1gher than the to‘al sample mean on

) Wlsual Cue -Dependence’ and lower_than the sample mean on'

éontextualzAppropriateness'(Figure 1D). Table'STShoWS'that
. Subgroup 4 was 51gn1f1cantly lower than t o_otherisubgroups_.
v\on the Contextual Approprlateness factor.KT“e subgroup was
g1ven the t1tle "ngh Vlsual "Low Contextual Cue Dependence
The h1gh visual cue dependence of Subgroup 4 was evident in
the1r pattern of performance on the varlables uzkn which‘the_
readlng factors were. based (Table 9) ngh ‘scores on Visual
‘Slmllarlty and Structural Analy51s errors suggested a_hlgh

degree of visual cue dependence. In contrast,'Subgroup'4(s



\.Q . .
" . ‘o N . f .

."\_ ulow scores on Comprehen51on Patterns and Degree of

’ Correctlons.¢,, " afj'ggf”g_ [”‘ S cfy'

o [,’

The four boys and one glrl of Subgroup 5 dlffered from fjf

4

g the sample mean on the V15ua1 Dlsorgan_zatron factor (F1gure

-

'subgroups on the-

v

D;sorganlzatlon ; In the comparlson of th

varlables underlylng the readlng factors, ubgroup 5 s h1gh

\e 9). The

. . . ..
. P o \ oo .
- 2 . S .

[

g;*&] on Scahnlngyerrors, and therr low scores on' tructural

}
Analys;s errors and V1sual Slmllarlty suggeS«’that_

s letter by*letter decodlng is not compatlble w1th the v1sual
| dlsorganlzatlon represented by Scannlng errors.‘Subgroup 5
‘:§§E | ‘ performed sxgnlflcantly worse than two other subgroups\on
xi\Comprehen51on Patterns, 1nd1cat1ng that the subgroup made
"relat1Vely poor use of contextual cues.‘e"f g

External valldat1on of the subgroups is- obtalned by

dlscoverlng 51gn1f1cant dlfferences between the subgroups -on

e ’
)

'__ relevant\varlables not used -in the actual clusterlng :
procedure (Morrls et al.,41981) To prov1de external
valldatlon for the subgroups 1n\the present study, two
sources of data were used a) readlng variables whlch were

‘not 1nc1uded in the computatlon of the réadlng factors,_and

bx descrlptlve varlables..:
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The readlng vaglables wh1ch were not employed to

,determ1ne the readlhg factors (1se., Addltlons, Omlss1ons,

Consonant errors, Vowel errors, Repetltlons,'Words Alded or

-

. . .
Mumbled Grammat1ca1 Relatlonshlp Patterns, Readlng Rate at’

Grade PlacemenL Rea 1ng Rate at Instructlonal Level) were

- -

"1ncluded in unxvarlate analyses of varlance..Results of the

u‘analyses wh1ch showed s¢gn1f1cant between group differences

on four varlables are resented 1n Table\10 Subgroup means'
on read1ng varlables W 1ch d1d not 51gn1ﬁfcantly d15t1ngu1sh
between subgroups are T ported in’ Appendlx D.' ' L .
| Subgroup 3 (Low Vlsual Cue Dependence) made

'51gn1f1cantly more whole word’ addltlons than all other
subgroups and 51gn1f1can ly more whole word om1551ons than
Subgroups 2 (Low Partial Vlsual Cue Users) and 4 (ngh
V1sual Low Contextual Cue Dependence) It was reported

- earller that Subgroup 3 siored higher on - the\Add;tlons and
Om1551ons‘var1able than all other subgroups,‘and the findimg
that separate varlables measurlng whole word additionsland'
omlss1ons also dlstlngulshed Subgroup 3 from_otherrsuhgroups-

' prov1ded support for the subgroup s dlstlnctlve
characterlstlcs. The fact that Subgroups 2 and 4 made
)relatlvely few om1551ons conflrmed thelr'%endency to pay
close attention to graphlc cues. Subgroup 4 (ngh Vlsual Lowd
.Contextual Cue Dependence) made 51gn1f1cantly mone consonant
errors than two other subgroups. Thls flndlng suggested that
the subgroup s letter- by- letter decodlng strategy was

assoc1ated w1th the mlsreadlng of 51ngle consonants or

4
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consonant blends.

- "‘» Comparzson—of~the~f1ve subgroups~—performance on—the

' 1nstructlonal level of all the subgroups. Subgroup 3‘s low ,fl"

v .

_go

-

,

descrlptlve varlables of age, grade placement and f';'-f

.

1nstruct10nal read1ng level is- presented 1n Table A1,

4.

Subgroup 3's (Low Vlsual Cue Dependence) subjects were the

' l

oldest and had the h1ghest grade placements and oral

v1su§l cue dependence and greater rel1ance on contextual

‘ .

cues may be related to the fact that they were older and

morevexperlenced readers. Many researchers (e/g., Burke, f.
/f/ ) /*t :
1976 Goodman, 1965) malntaln that greater prof1c1ency 1n o

readlng leads to less and less rellance on graphlc cues.

»

. However, the large number of readlng errors made by Subgroup

3 suggest that therr readlng strategy, although 51m11ar to

the’ strategy wh1ch more able readers appear to use, was not fw

used eff1c1ently. . Q'.;t" ‘ —-f "J, ‘Z IEjh.f‘\?' -

.In short, externai valldatlon for three of the

subgroups was achleved through analyses ottieﬁdlng and

1; descrlptlve data whlch were not used in the determlnatlon of

. 3
Y

the subgroups ,The dast1nct1veness of Subgroups 2 3 and 4
was conflrmed by 51gn1f1cant dlfferences Ln thelr scores on
read1ng and descrlptlve vanlables.,f'"»f;f'ﬁ‘»*:“--kﬁﬂ

)

C Psychologlcal Data'ffyﬂfffi-.
s

.'l‘i Analy51s of the psycholog1cal data 1s presented 1n thls'n“

:~sect10n. Flrst general characterlstlcs of the entlre sample

are examlned . The spec1f1c toplcs dlscu55ed are"a) sex

' . . ¢
-‘_.u'" . e .o I
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/ dlfferences in psychologlcal performance' b) the

--———psycholog1cal characterlstlcs of the entire sample, and c¢c)’

the factors whlch\were based on the sample's performance on
psychologlcal varlables. Second an‘analy51s of data to '
determine if" there were subgroups of dlsabled readers based
on the1r ‘performance, on, psychologlcal tests is presented
1. The Characterrstlcs of _the Entlre Sample j" . *
a) Sex Differences in Psychological Test’?erformance,
The SPSS MANOVA program was computed to determine if
.-.there were 51gn1f1cant sex differences on any psychologlcal
lVar1ables used in the present study. Multlvarlate tests
'showed that there was an overall 51gn1f1cant d1fference
‘}'between the 22 males ‘and 19 females in the present study
"5h only~on the WISC-R subtests (F=2.4%6, df 11, 29 p<.05). The
WISC R. subtests wh1ch were found to- have ‘sex dlfferences
.were Informatlon (F 7.15, df=1,39, ps. 01) and Codlng
..(F 7.83, df=1, 39 ps.01). Males, obtalned higher scaled
°;scores on the Informatlon subtest . while females verer
- s;perior on Coding. . | ‘ o . |
'Qb) Psycholog1cal Characterlstlcs of the Entire Sample
.WISC R The results of the WISC-R subtests are presented in
' Table .12. Subjects average performances were wlthln the
.‘average range on all WISC- R subtests, although the means ___3
ranged from 8.2 (low average) to 11 7 (high average) -
Examinati of the number of bject erformin below
en\\\\\\e umbe subjects perfo Xe|

average (1 e., scaled scores 57) ‘on WISC-R subtests

indicated that almost‘halfkof the subjects.performed\poorly
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Table 12

Performance on WISC-R“Subtésts

“ | ' o Percent of Ss
WISC-R - R scoring S 7 on

Subtests' " Mean? S.D. Range . each subtest
Verbal . o
Information o 9.2 2.2 -1 22 | |
‘Similarities 10.2 - 2.5  4=17 0
_Arithmetic ‘,_ 10.3 " 2.6 5-16 12 L i
' Vocabulary - ' 9{9 2.4 3-14 10
 Comprehension 0.9 2.4 6-15 10
Digit Span - 8.2 ~ 2.4 4-15 44
Nonverbai ' “ | _ -
PicthfeJCompleﬁion 1.2 . 2ﬂ9'” 6-18 12
Picture Arrangement 1.7 ;.2 8-17 0
‘Block Design 1005 2.7 314" 10
objecp_Assembly | 1.2 2.9 7-18 10 3
Coding  ° ~10.2 2.6 7-16- 15 "
B Repotted as scaled scores .

* Based on 41 subjects
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on the Digit Span subtest' Scores on the Information subtest

were low for almost a quarter of the subjects. Although

'subjects average performance on nonverbal WISC- R subtests’ pt

-

" was not notably different from their average performance on

verbal subtests, 18 subjects (44%) had .a Verbal IQ wh1ch was

' 10 or more p01nts lower than thelr Performance IQ. In

contrast, only five subjects (12%) had a Performance 1Q
which was 10 or more points lower than their Verbal IQ.

Verbal Abilities. Means,,standard‘deviations, and the

percentage of subjects having difficulty on Verbal tests are

ppresented in Table 13 Twenty-two percent. of all subjects

performed one or more standard dev1at10ns below the age

norms on the Word Fluency test (Spreen & Benton, 1969).

Performance on the Auditory Discrimination Test (Wepman,

1975) was below the eight-year-old norms for 27% of the

subjects. Deficiencies on the ITPA subtests were also found.

Seven percent (3/41) of the subjects did not reach ceiling

level on the Sound Blending subtest. Although the norms on

Sound Blending onlyaextend as far as elght years, seven

months, the three subjects who failed to reach ce111ng level

~were between nine years, five months and nine years, 11

months. Therefore, these three subjects were identified as

having difficulty on Sound Blending. The majority of

subjects (80%) performed poorly on Auditory Closure. Norms
on this test extend only as far as ten years, zero months.
Twenty-two percent of the eight- and nine-year-olds scored

one or more years below their expected psYcholinguistiC'age
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scores. Another 58% of the ten— to twelve-year-olds d1d not

reach ceiling level, indicating that they had d1ff1culty on

this task. The relatively small number of subgects who

performed poorly: on the WISC R's verbal cOnceptuallzatlon

I

. subtests (Table 12) suggests that the subjects verbal

d1ff1cult1es lay pr1mar11y in- automat1c verbél proce551ng

Integratlon. Tests measurihg 1ntersensory 1ntegrat10n

1ncluded the VADS Test (Koppitz, 1977), Sound- Symbol

Association and Symbol-Sound Association (Spache, 1972), and

" the DevelopmentallTest of Visual-Motor Integration (Beery &

Buktenlca, 1967) Means, Standard deviations, and the
percentage of subjects who had difficulty on the-integration
tests are reported in.Table 14. Although the overall
performance -of the subjects on the VADS Test was in the low
average to average range, approx1mately half of theﬁsubjects
had serlous dlfflculty on’ subtests with an auditory 1nput
(1.e., Auditory-Oral and Audltory-ertten subtests).
Seventeen percent of the subjects had serlous dlfflculty on
subtests requiring visual 1nput (i.e., Visual- Oral and |
Visual-Written subtests) Sound—Symbol-and Symbol-Sound
Assoc1at10n involve 'the 1ntegratlon of graphemes and |
phonemes. Subjects had greater difficulty matchlng phonemes

to graphemes than matchlng the reverse. Forty-three percent

3

_of the subjects performed at least two and-a-half years

. Lo )
below their expected Chrondlogical age level on the VMI |

\

" Test. An additional 22% had more moderate difficulties on

<

the rest, perform1ng one to two and-a-half years below the1r
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Table 14

- Performance on Measures of Intégration

.Integration .. : . Z of Ss
Tests : . N ‘Mean . S.D. having difficulty
.a) VADS Subtests!:
Auditory-Oral 41 28.3 26.8 56
Visual-Oral 41 47.1 -28.5 17
Auditory-Written 41 34.9 - 28.1 41
Visual-Written 41 39.6 24.3 17
Total Score .- 41 33.7 . 27.5 29
b) Sound-Symbol. Association? 41  23.1 2.1 22
¢) Symbol-Sound Association3 41  19.1 1.6 12
d) WMI Test" S . h .
8-yr-olds 2 88.5 . 29.0 . 2 i
9-yr-olds . 12 99.7 25.5 7
10-yr-olds - 13 99.5 25.0 15
¥l-yr-olds 9 105.6 31.4 12
12-yr-olds 3 127.0 24.6 - 5
13-yr-olqs 2 116.3 8.0 2

Reported in percentile socres appfcpriate for. age level.- $ubjec:s ]
.having serious difficulty were estimated to be those with a percentile
score < '10. g : : ; .

Reported in raw scores. Range of possible scores was 0-26.} - Since

norms were not provided by Spache (1972), scores more than 1 s.p..

below the sample mean were estimated to be indicators of those with
the most serious difficulty. - ’

Reported in raw scores. Range of possible scores was 0-21. Since
norms were not provided by Spache (1972), scores mbre than 1 S.D.
‘below the sample mean were estimated to.be indicators of those with
the most serious difficulty. : B

Reported in VMI age eqﬁivalent scores according to months. Subjects
having serious difficulty were estimated to be those scoring 2%
. years below their expected chronological age level. . R



percent of the subjects had dlfflculty on thzs test.,Tests , L E

subtest and the VADS Visual= Oral and Vlsual Wr1tten i;

‘nonmeaningf alumater1a1—4ncluded—the—WLsc—‘_Dlglt_Span

TR

expected chronological age level.

Memorz Measures of auditory sequential memory. for'

\ .
subtest ahd the VADS Aud1tory Oral and Aud1tory Wr1tten

subtests (Tables 12 "and 14) As prev1ously noted,
approx1mately half of the sub]ects had d1ff1culty on these
tests. The Sentence Repetltlon test (Table 15) measured

audltory sequentlal memory for mean1ngfu1 mater1a1 Forty'

of v1sual sequent1al memory 1ncluded the WISC R Codlng

«'subtests. Between . 15 and 17%.0f the subjects performed R

poorly on each of these subtests. The results suggest that ;
subjects had more difficulty on tasks measur1ng aud1tpry
rather than visual memory. o 'g;w; ;,lt

Visual Abilities. Subjects' performance on tests measurlng

ocular pursuits (Purdue) and the ab111ty to make leff“rlghtv

_dlscr1m1natlons (Laurendeau &VP;nard, 1970) is presented~1nv”°

-

Table 16. When compared to the sample mean, -15% of the

disabled readers had d1ff1culty in v1sual tracklng, yhlle "‘w'

only 7% had problemsfw1th ocular convergence. A total of 21%

of the subjects had -“not developed the understandlng of 1 ~;ﬁi*

leftfrlght discrimination that was expected by thelr:ageﬁ;wx

>

level.

c) Factor Analysis of Psychologlcal Varlables:f_“i'

The 18 psychologlcal variables Wthh had been selected o-

for further 1nvestlgatlon (1 e., Informatlon, Slmllarltres,

.
-
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Table 15

. Performance on a Memory Test

\ -

Memory ' o .. Test Norms: ° % ofeall Ss
. Test v N Mean . S.D. Mean S.D. having difficulty

Sentence Repetitiohl

8-yr-olds 2 11.0 0 11.5 1.3 0

9-yr-olds . 12 11.6 1.6 11.7 2.0 2

10-yr-olds - 13 11.2 1.5 12.5 1.5 22

1l-yr-olds 9 11.1 1.5 13.2 1.7 12

12-yr-olds 3 11.7 1.9 13.6 1.9 2 .
2 12,5 1.0 13.8 1.4 - 2

13-yr-olds — '

i

1 : . , o
Raw scores are reported. Subjects with difficulty scored more than one S.D.

below the test means.  Norms, for the Sentence Repetition test (Spreer & Benton,
1969) are provided by Gaddes & Crockett, 1975. — . :

¢
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Table 16 ..

'/'Perforinance on Visual Tests

Visual ° o ' 2 of Ss -«
Tests N Mean s.D. -having difficulty.
a) Ocular Pursuits (Purdue):
Visual Tracking! 41 10.5 2.4 15
Convergence? * . ’ 41 3.7 - 0.8 7
b) Left-Right Discrimina:ion3 L
8-yr-olds 2 2.0 - 0.0 0
9-yr<olds 12 2.6 1.1 5
10-yr-olds 4 _ 13 3.3 0.8 LT
1l-yr-olds -t 9 3.1 1.0 : 7
12-yr-olds ’ 3 2.7 0.7 2
13-yr-olds - L- 2 4,0 © 0.0 0 .

1 : . : - : i o
: Sqores,bere the totﬁl ratings derived from three subtests, each with a
" scale ranging from 1 to 4. Because norms were not available, Ss having
difficulty scored more than 1 S.D. below the sample mean .

Scores were the rétings derived. from one subtest which ranged from 1 to
4, Ss having difficulty scored more than-l 'S.D. below the sample mean.

! Scores representing stage of development. are given according to the
following criteria: 1 = knows left-right on own body but has ndt reached
mastery-level; : ’ i .

2 = Stage I:. masters knowledge of left-right on own body" (by age 8); .

3 = Stage II: masters knowledge of left-right on own body and on person's
body opposite to child (by age ‘10); and '

4 = Stage III: masters Stages I and II and masters knowledge of spatial
relations among objects (by age 12 or 13). :

)
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Arlthmetlc, Vocabulary, Comprehensxon, Dlglt Span, . P1cture t
Completlon, P1cture Arrangement, Block De51gn, Object
Assembly, Codlng, Beery's VMI Test, Sentence Repetltlon,

Vlsual Tracklng, Wepman, Auditory Closure, VADS Total Score,

—~—~;~»Dav§ds——Total—Score)—were included- 1n a_factor_analy51s.
‘U51n;\the pr1nc1pal components analys1s with varlmax
:rotatlon, the four factor solutlon which acounted for 56
-percent of the total variance was found to be‘the most
‘meaningful. The ‘four factors are presented in Table 17.

| ~ The first factor was characterized by highlloadinos'On
'verbal‘abilities.‘Tests loading.slgnificantly on thistfactor

¢ .vincluded‘the‘WISC-R'verbal subtests which“made up Kaufman's
(1975) Verbal Comprehen51on factor (i. e.,‘Informatlon, |
Slmllarltles, Ar;thmetlc, Vocabulary, Comprehen51on) Other

,verbal’tests which‘had high loadings on Factor'Imwere N
'measures-of auditory discrimination (Wepman) and memory for g
meaningful material (Sentence ﬁepetition)} Audftory Closure
fhad a moderate loadlng on thls factor. | |
Factor II 1s a Perceptual Organlzatlon factor..The same
l_WISC -R subtests wh1ch‘eomprlsed Kaufman s’ (1975) Perceptual‘
1'Organlzatlon factor\ll L-DRE P1cture Completlon, Plcture |
Arrangement Block De51gn, Object Assembly) had moderate to
"hhlgh loadlngs on Factor II. The moderate loadIngs of
iSlmllarltles and Vocabulary on Factor II were also found. on
f,Kaufman s. (1075) Perceptual Organlzatlon factor. |

The th1rd factor is a Sequentlal Memory and Attentlon

:factor. Sequentlal memory tests that had hlgh loadlngs on

. - ) . : . P



Tabié 17

Factor Analysis of Psychological Variables

Factors
—w—QPsychological"

Variables. i ' - IT III v
Information- 3 .731 .108  -.278  -.023
Siﬁilaritiés; - -497  .392 L2211 -.165
Arithmetic 625 ~-.322 - .280 ,176
Vocabulary .  .593 .468 e -.123
Comprehension . .s82 . .258 148 .012
Digit Span ': C 213 -.122 0 L777.077 4
Picture_éompletion’ . .045 -874 L,-;135 .050 1

E Picture Arrahgémeﬁt'-“ | -.055" =412 -§3374'\ -.382°

| Bl&ck'besign o ";0%5 | .482 -.047 ° .582
_Obﬁect Assemblyﬁ. ',' “ ’ _.qB8‘.. .772 .034: -.013
Coding . ",\’ L -.037 .21 .596 -. 143
Beery's VMI.Test ‘ : . .046 . .696' ' ;Oié =750
Sehtence'RepetitiQn(':I »,nggv -.233 ‘.DGSJk ‘.3ﬁ7 .
Visual Tracking  .080 ' -.229 :,—;qsél L7071
Wépménf.‘ .683  -.049 . ..178 . .068
‘Auditory Closure - .440° .310 - -.228  -.295
.VADS Total ) S .399 -.116 2195 .05 ‘
Davids Total - .060  .032  -.461 -.445

- % of'TétaI ngiénée 18.197 13,970 12.831 11.338
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this factor included the WISC-R Digit Span and Coding
subtests~and the VADS Total'score. Picture Arrangement had a
moderate loading on Factor 111, and together with the D1g1t
Span and Coding subtests made up Bannatyne s Sequential

pattern (Bannatyne, 1971). The Davids' Total score loaded

negatively.on.Factor IfI giVing weight to the factor S
attentional component:' ' '
'Factor‘lV'is best defined by'the VMI Test, Visual

‘Traciing, andlthe‘ﬁlSC-R Block Designbsubtest.'All three
tests measure the ability to implement a motor plan. Support
‘for the relationship between uisual scanning ability and the
ability to copy de51gns was found by Locher and Worms |
(1977). The negative loading of Dav1ds Total score oOn
Factor IV suggests that an attentional component is 1nvolved
in v1sual motor coordinatlon. A number of researchers have
found reading disabled chlldren s poor scanning ability to
_.be related to poor\attentlon (e.qg., Lefton, Lahey, & Stagg,"
1978; Pavlidis, 1979). B |

In summary, the four psychological factors were found
to measure., | -

a. Verbal Abllltles'
_'h.‘rPerceptual or anlzatlon

'c; ‘Sequential Memq€y and Attention

d. Visual Motor‘Integration,l
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2, Cluster Analysis -of Subgroups Based on”Psychological

‘Factors
The factor analy51s whlch 1ncluded 18 psychologlcal
varlables 1nd1cated that the tests were assess1ng four areas

,n,

____of psycholog1cal ab111t1es (i. e, verbal abllltles,

w

~perceptual organlzatlon, sequentlal'memory and attent1on,
g,v1sual-motor 1ntegratlon); The posslblllty that there were J
subgroups of dlsabled readers which. could be dlfferentlated :
on the-basis of performance in the four areas was<the next
,1ssue addressed The four factors wer®e substituted for the
18 varlables because the factors prov1ded a cLearer ba51s
'for compar1ng subgroups. v
0The clusters based on psychologlcal data were
determined accord1ng to the same procedure as that employed
in d1st1ngu1sh1ng the read1ng clusters. Thus, factor scores
der1ved from subjects performances on each psychologlcal
factor were used 1n the CLUSTAN program Ward s h1erarch1cal
clusterlng technlque and the 1terat1ve relocatlon procedure
~were used to’ cla551fy subjects into subgroups. Ward s

'Utechn1que showed 1ts f1rst substantlal 1ncrease in the

~'E.S.S. from flive clusters (E—S 050) to four (E 8. 067) Thus,
'_the f1ve clu ter solutlon ‘was selected When the 1terat1ve N
relocatlon o) ocedure was applled to Ward's. solutlon, nine |
asubjects (2 %) were relocated to clusters of m1n1mum
varlance. Although almost a quarter of the sample were
brelocated,

little change occurred in the shape and elevation,.

of theISu groups‘ profiles.'The lack of any substantial
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‘change in shape and eleﬁFtion-supported,the,stab111ty ofsthe
A .

T ‘1 B
7

;,.' . ! ¢
» §o

ke Internal valldatlon of the five subgroups dlstlngulshed
" \

'by the relocat1on procedure was accompllshed in threé ways.

] F
F1rst, v1sual 1nspect10n ‘of theé f1ve subgroups"proflle

shapas and elevatlons revealed the d15t1nct1veness of each
subgroup In” F1gure 2, mean factor scoresfof each subgroup
on each of the four psycholog1cal factors were plotted

Subgroup profiles were compared to, tHe total ‘sample mean of

- zero and standard deviation of one. Second, one way analyses

of varlance (ANOVAs) were computed to provide a statlstlcal

-measure of the dlfferences between subgroups on the four

.psycholog1cal factors. A Scheffe mult1ple comparlson of

means was also computed to ascertaln wh1ch pairs of
subgroups were s1gn1f1cantly dlfferent on each factor.
Results are. presented 'in Table 18 and.1nd1cate 51gn1f1cant
between group dlfferences on each factor. Flnally, |
comparlson of the subgroups on the 18 varlables used to
determine the four psychologlcal factors prOV1ded further

internal valldatlon of . the subgroups. Results of the ANOVAs

--and Scheffe multiple compar1sons of means computed to

‘compare the subgrouns on the 18 psychologlcal variables are

presented in Table 1¢ Table 19 indicates that 15'5% the 18
variables showed sign’ "icant between;group differences..A.
descrlption of each of :-e subgroups will now be presented.
Subgroup 1 was composed of four boys and two g1rls.'
Flgure 2A 1nd1cates that Subgroup 1 was 51gn1f1cantly below

3.
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Table 19

Subgroups Based on Psychological Factors:
Somparison of Subgroups on Psychological Variables Used in the Factors

: C— - -
Paychologiaal Sobgrovey r Schalfe Maltiple v
Yarisbles - 1 2 i | 4 3 Valwed Conpariven’
vertal Abtlicies Factor: a .
lafermative Mean 9.7 8.4 7.4 1.3 2.0 5.00e Subgrowp & > Subgrewpe 1,3
$.D. 1.9 1.4 2.4 1.6 2.2 * . )
Similarities Hasa 11.3  10.0 7.3 10.8  11.4. 4,300 Subgrowps 1,4,3 > Subgrewp 3
8.D. .8 1.7 1.8 2.1 1.5 *
Mltﬁu!c Nesa 1.0 10.% %.0 11.9 11.4 67000 Subgroups 1,4,5 > Subgrewe 1
$.D. 1.3 2.7 2.2 1.8 1.4 o .
Veesbulary Mean 10.0 10.) [ %4 10.8 11.1 S.10ee All ether sebgrewps > Subgrewe ) .
$.D. 0.9 1.8 2.1 1.6 2.4 * ’
Comptohension ) 9.5 11.3 9.0 12.3 1.8 2.90 Ne significsat hetwveen
$.D. J.0 2.7 1.4 2.1 1.6 * wubgrovp diffevesces
Sancence Repetition Nesa 10.0 /11.1 10.% 12.3 12.0 Subgrowps 4,5 > Subgrewp 1
- $.0. o6, 1.0 17 ta 1z 3 |
Vepmae Meoa .3 28 L 3.0 3h oo, Subgrowps 4,5 > Subgrews ) |
$.D. 1.0 0.8 1.0 1.4 0.3 R
Auditery Closurs ' Mesn 97.0 84,7 76.2 .8 8.7 2.1 No sigaificant betwveen
. $.D. 19.% 16.8 10,1 16.2 15.8 . subgroup differences: : ,“, d
Patcaptual Orgaaizstiom Facter! .
Vecabulary l’lul l:.(’l ltl).: :.; l?.: l:l..l PR All ether subgroupe > Subgrovp )
«D. . . . - . *
Picturs Complatiocn Haan 13.3 123 8.9 1.0 103 . 4., Subgroups 1,2 > Subgrews )
5.0. 1.3 2.3 3.0 2.7 2.4 *
3 Picture Arrangemsst Maan 12.7 12.6 10.9 10.3 12.0 N 2 1 [N sigatficant detwveen
D, 1.0 1.4 2.0 1) * subgrowp differences:
Slock Design Mesa 10.7 12.) 9.0 9.6 2.2 No sigaificant betwvees
) 3.0, 2.5 1 34 3.3 * subgreup differences
Orject Assambly ‘ Feas 123 13.3 9.0 100 10.8 . Subgrews 2> Subgrow ) ’
. N $.D. 3.2 3 2.1 .} 1.8 *
Sequenttal Memory/Attentiem Facter: - . T
Digst Spem Noan 5.8 a4 13 7.3 W .o g, Sebsrews 1> Subgrew ]
$.D. 1.0 1.9 1.3 1.4 1.9 O Subgrowp 3 > All other subgroups .
Coding Mess 10,2 10.2 9.0 8.4 124 ., Sedmross 3 > Swbgrowes 3.4
$.D. 1.8 2.9 2.2 1.3 .6 * - )
! VADE Tetal . ‘i‘- Nesa 133 ;293 15.0. 1.3 72.0 19,800 Subgrowp $ > All ethar subgrowps
;o $.0. 9.3 - 19.2 9.6 3.3 34 *
Davids' Totsl Maon’ 24.5 1.3 20 1.8 20.1 1.0%e »l-&‘m 1 > Subgrowp 2
$.0. 3.2 . 1.0 3.2 3.0 2.2 ‘
Yisual-Motor lmtegration Factor:
Block Desigm Mesn 10.7 12.) ’.0 10.4 9.6 2 1' %o sigeificant between
. $.0. 2.5 1.} b ) 1.8 3.3 M subgrowp differences
Beery's WMI Test . Mesn 867 1201 B4 1129 3T 4 .. , Subsrew 1> Subgrowss 1.3
s$.D. 15.0 1).4 1.6 . 10.3 6.6 N
Yiswal Tracking - : ;n;a ;: . 1(1,.; u:.; 1:.3 :; .qees  Subgrowps 2,3,4 > Subgrous 1
Davids® Total Mesen 263 188 201 1.8 20.1 Subgrove 1 > Subgrow 2 .
. s.0, sz 10 32 a0 22 0%

3
Stgnificanc at 0.10 level
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the sample mean on the VMI factor. Alﬁhough,not
sighificéntly differehtzfrom the sample mean on other
factors, t@e subgroup deﬁonstratsd poor sequential memo:y
and attention skills and well-developed skills in perceptual

oréanization. Table 18 indicates Subgroup 1's significantly

poorer performance:on the Visual-Motor Inteératioh and
Sequential Memory/Aftentioh factors relative té'gther
subgroups, and its highe% performance on the Perceptual
Organization factor. The subgroup's performance on variables

that loaded significantly on the four factors is preéented

.in *fable 19. Poor visual-motor integration skills .were

measured by the subgroup's inferior visual tracking skills

and their poor performance'on Beery's VMI Tegé. Poor
attention skills were revealed by‘a.disérepantly,low score
on the Distractibility Index (i.e., Arithmetic and Digit
Span) and a high rafing on Qébids'»scale for hyperactiQity.
Difficulties in sequenfial memorf were confirmed by thev
subgroup's poor pepgérmance on Sentenéé Repetition, the VADS
Total Séore,'apdrth; Digit Span subtest. Subgroup 1's
strength in perceptual organizé;ign ﬁésfsubstantiétea by the
average to<éuperior pérformance on the subtests mea5uring

this skill (i.e., Picture Completion, Picture Arrangement,

-Block Design; and‘Object Assembly): Subgroup 1 was

designated "Deficiencies in Sequential MemorY/Atteﬁtion'and
Visual-Mofor~Integration" because of its main areas of

weakness. ' : . -

Ce
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Subgroup ‘ was made up of five boys and flve girls. hs
Figure 2B indicates, the subgroup was not 51gn1f1cantly
v different from the total sample mean on any of the four
psychological factors. Nonetheless, Table 18 shows that

' Subgroup 2 had a significantly lower mean factor score oni

the Verbal Abilites factor than one other subgroup‘ In
addltlon» performance on the three other factors was k
significantly higher than most other subgroups. An
examination of the psychological var1ables that loaded
significantly on\the Verbal Ab111t1es factor (Table 19)
revealed that the subgroup s average performance on the
WISC—R Information subtest'was in'the,low'average range
(mean=STi), and was significantly lower than one other‘
subgroup. In addition, all but.one subgroup member performed

- poorly on the Auditory‘Closure subteso" of the ten

,subgroup members had. d1ff1culty on the: -etition

subtest Because the verbal def1c1ts which-characterized
Subgroup 2 did not amount to a general verbal def1c1ency the
subgroup was de51gnated "Spec1f1c Verbal Def1c1enc1es |
Subgroup 3 1nc1uded three boys and fOur g1rls As
'Figure 2C shows, the subgroup performed 51gn1f1cantly_below
the sample mean on the Verbal hbilites and Perceptual
Organlzatlon factors. Table 18 1nd1cates that Subgroup 3 had
the lowest mean factor scores on these two factors, and
'performed 51gn1f1cantly lower on the factors' than two other

~subgroups An examination-of the varlables ‘which loaded

" significantly on the Verbal Abilities factor (Table 19)

-



.revealed that Subgroup 3 performed below average on the
- WISC- R Informat1on, Similarites, and Vocabulary ‘subtests. -
Performance on Vocabulary was 51gn1f1cantly lower than all
other subgroups, whlle performance on Slmllar1t1es was
51gn1f1cantly worse than three other subgroups. Five- of the
—“—rj-‘rseven—subgroup*members—hadfserrous—drffrculty*on*Wepman*s-rrr"——
| Audltory D%scrimination Test and on the Sentence Repetftionf
test. All éUbjects in'Subgroup 3 had difficulty on the
Audltory Closure subtest. Table 19 presents Subgroup 3's
( performance on the nonverbal WISC-R varlables whlch loaded

51gn1f1cantly on the Perceptual Organ1zat10n factor.

Althoughbperformance“on these WISC-R variables tended to be

s,
»

worse than other subgroups,?subgroup.B performed'within the .-
- average range on'these subtests. Subgroup 3-was‘entitled
"General Verbal'Deflciency" because,it_exhibited a_pervasiye
def1c1t in verbal areas. R |
Subgroup 4 comprlsed seven boys and one g1rl Figure Zb
indicates that the subgroup S mean factor score on the |
‘Verbal Abilities)factor was~significantly_higher'than the
'.sample mean,.while performancefon'the Sequentialr
' Memory/Attention‘factor.wasvsignificantly-below the sample
‘mean. Table'18 indicates that Subgroup'4 performed
s1gn1f1cantly better than three other subgroups on the
Verbal Abllltles factor and 51gnfflcantly worse than two
other subgroups on the Sequentlal Memory/Attentlon factor.

v Subgroup 4's hlgh verbal abllltues were dlsplayed in thelr

con51stently hlgh average scores on the WISC R verbal



subtests and in their relatively good performance on
'SentencelRepetition and the Wepman (Table'19) Emidence of -
Subgroup 4' s poor skills in sequentlal memory and attentlon
was found in the subgroup's poor performance on the WISC R

Digit Span subtest (mean=7.3). Performance on the Coding

_subtest;was_the_poorest_ofaallmsubgroups_imeansBsqu
although only significantly poorer lhan-one other subgroup.
In addition, the subgroup's performance on the VADS Total
score (mean=22.8) was below average. Two of the subgroup's
members had a high rating of 56 on the Davids' Totalfscore,
.whiCh is a measurelof the hyperactivity syndrome;'Theg
.subgroup was designatedb;High Verbal-Low Sequential
Memory/Attention_Skills" because of its most salfeqt.
ch:iacteristics. -
| The fifth subgroup consisted of three boys'andnseven

- girls. Flgure 2E shows that the subgroup was 51gn1f1cantly
higher than the sample mean on the Sequentlal .
Memory/Attent1on factor. Subgroup 5 was 51gn1f1cantly h1gher
than all other subgroups on the Sequent1al Memory/Attentlon
factor and had poor visual skills (measured by the

Perceptual Organlzatlonland Visual-Motor Integratlon

* factors) compared to the subgroup's other skills (Table 18).

T
—

. SubgrouppS{s distinctive strength in sequential memoryband‘
attention»skills was confirmed‘by_its performance‘on'the'
psychoiogioal_variab}esbwhiCh made up the factors}(Tablev
‘19)..For example, Subgroup'S'was the onlj subgroup whose

mean performance‘on the VADS Total score and Digit Span
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subtests were in the high average range. The subgroup's mean‘
scores on ‘the two measures was 51gn1f1cantly h1gher ‘than all .
other subgroups. Performance on the WISC R Cod1ng subtest,”
was also 1nxhe high average range and 51gn1f1cantly better

"than two other subgroups. Subgroup 5 s skills 1n perceptual

organlzatlon were within the average range of - performance
“ (Table 19), suggest1ng thatvthe mean factor.score of -.30 on
the Perceptual organization factor was'not'indicative of a

eflé&ency in thlS area. Performance on tests of . _ .
v1sua1—motor Lntegratlon was not 51gn1f1cantly poorer than\\“ﬁ
other subgroups,.although four chlldren did have serlous
d1ff1cu1ty on Beery S, VMI Test and two had great dlfflculty
1n Vlsual Tracklng and on the Block De51gn test. |
Furthermore, 11ke all other subgroups, Subgroup 5 performed
poorly on Audltory Closure. Thus, Subgroup 5 had some areas
_of psychologlcal de£1c1ency, aithough none were dlstlnctlve

of the subgroup._Therefore, the subgroup was des1gnated

"ngh Sequential Memory/Attentlon ; accqrdlng to its area of =
strength N | | | | | | ‘

Psychologlcal varlables wh1ch were not 1ncluded in the

computatlon "of the psychologlcal factors were used to obtaln
external valldatlon for the subgroups. These psycholog1cal
varlables were 1ncluded in un1var1ate analyses of varlance
,(ANQVAs) Those varlables whlch demonstrated 51gn1f1cant
sd1fferencesjbetvee ubgroups are presented in. Table 20. /’_,\;Q'
 Those which.did not demonstrate 51gn1f1cant dlfferences SRR
'between subgrou;s _re presented in Appendlx E

-
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External valldatlon of Subgroup 1's: (Def1c1enc1es in

Sequent1al Memory/Attentlon and Vlsual Motor Integratlon)

7 Y

def1c1ency in sequential memory and attention skills was
provided by the subgroup s poor performance on the VADS

Audltory Oral and Audltory Wr1tten subtests and by thelr '

high ratlng on Dav1ds Var1ab111ty subtest. The latter
subtest measures one component of the hyperact1v1ty
syndrome. The flndlng that Subgroup 2 (Spec1f1c Verbal

Def1c1enc1es) had a 51gn1f1cantly hlgher Performance IQ

(mean 115. 4) than Verbal 10 (mean 100.9) 1is further ev1dencefft

of the subgroup s weakness in verbal areas. Subgroup 3's"

' general verbal def1c1ency was demonstrated by the1r

51gn1f1cant1y lower Verbal IQ (mean 86. 7) relative to three

v

other subgroups. In add1t1on, the prev1ously Teported
AN o
f1nd1ng that Subgroup 3 s perceptual organlzatlon skllls' bl

were average but poorer than other subgroups was supported
by the subgroup S Performance IQ (mean 94. 9) wh1ch was in

“the average range but 51gn1f1cantly lower than tWO other

:w.subgroups. Subgroup 4 s characterlstlc of hlgh verbal

ab111t1es was supported by the1r 51gn1f1cantly hlgher Verbal
IQ relatlve to two other subgroups (Table 20). Ev1dence of'g

Subgroup 4 s poor sequentlal memory/attentlon sk1lls was f-A

“:v°'also found in 1ts below average performance on the VADS

| Aud1tory Oral subtest Subgroup 5's dlstlnctlve_“

.

characterlstlc of hlgh sequent1a1 memory/attentlon was
clearly supported by the subgroup s average performance on3

the VADS subtests (Table 20) and by thexr 51gn1f1cantly
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superior'mean score on the VADS Auditory-Oral'subtest
relative to all other subgroups. In summary, variables
external to the cla551f1catlon procedure supported the
| descriptions of the subgroups and provided ev1dence of their

external validity. . ' B \

Comparison of the‘subgroups on descriptive measures
indicated. that éubgroup 3 (Generaleerbal beficiency) was
the oldest subgroup and had the highest degree of reading
Lretardation (Table 21) Subgroup 3. had the largest '
discrepancy between actual and expected grade placement
compared to the otheﬁ“subgroups based on psychological
factors. In fact - six of Subgroup 3's seven members repeated'
at least one grade. The finding that the subgroup s average
:fVerbal and Performance 1Qs were lower than other subgroups
‘(Tablez20) helps explain the high degree of reading
'retardation and the large number of children who repeated
grades wlthin.Subgroup 30 _KA e .')f"

g
i

D. The Relationship Between the Psychological and the
Reading Data | |

Two ‘main aspects of the relationship of the :

A’psychological data to the reading data are examined in- thls éll

sectlon. Earlier in the present chapter, a 51gn1f1cant

(

‘;canonlcal correlation was,reported betweenmthe 18

psychological variables and the eight reading Variables.

”Three ma]or steps were now taken to determine what spec1f1cv'

’

| grelationshlps ex1sted between the psychological variables orff
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proflles and readlng patterns. a) a stepwﬂse regre551on
program vas employed in order to ascertaln what
!psychologlcal variables could be. 1dent1f1ed as 51gn1f1cant
pred1ctors of E?e readlng factor5°,b) the relatlonshlp

between psychologlcal measures and the reading strategles‘

used by subgroups of d1sabled readers based on the four

reading factors was 1nvestlgated through the use of

/
K

un1var1ate and multiple analyses of varlance (ANOVAs and

MANOVAs) “and c) the relatlonsh1p between the psychologlcal

no

fproflleé of subgroups -of " dlsabled readers based on the four‘

psychologlcal factors and performance on- readlng varlables up
‘'was explored through the usé of ANOVAs. The second main - |
topic addressed 1s the questlon of whether membershlp in the

subgroups based on. readlng factors can be predlcted from

_membershlp in the subgroups based ‘on psychologlcal factors.

1. The Relatlonshlp Between Psychologlcal Variablés and

Readlng Strategles ' ._\-'_ i I

‘a) Stepw1se Regre551on Analy51s

The SPSS Stepwlse Regre551on program used the '

}correlatlon matrlx between the psychologlcal varlables and

:, readlng factor scores and entered into the regre551on the

”epredlctor»varlable (1 e, a psychologlcal varlable) most.
”ghlghly correlated with the crlterlon (i. e.,—a readlng factor:
_ score) . ‘The stepwlse regress1on determlned in succe551ve
'stages whlch varlables best predlcted-the factor scores. The_
: DERS (Fact23) Factor Estlmates program was USed to obta1n

. J
~_factor scores for the elght readlng varlables used in the

"t
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factor analy51s. Table 22 presents the stepw1se regre551on
'analys1s. No correlatlons are glven a negat1ve value in the
SPSS StepwiseﬁRegreSSion program SO the inVestigator must .
infer the exiStence of any negative‘predictlye relationships'

on the. basis of’other information., \

The results 1nd1cated that the WISC- R Information
subtest was the only s1gn1f1cant predlctor of Factor I
(Visual Cue'Dependence) The subtest accounted for only 13%
‘of the variance of Factor I. In a prev1ous sectlon, -Table 5
presented - Informatlon as loadlng in an opposite d1rectlon to
‘,Vlsual S1m11ar1ty, suggestlng that the predlctlve
jrelatlonshlp between‘knowledge of general‘1nformation and
“reliance on graphic cues_isrnegative.

Significant predictors of'Factor-II (Contextual

‘Approprlateness) 1ncluded the WISC~R Slmllarltles subtest on:;

1ts own, and the WISC R S1m11ar1t1es and Comprehen51on
_*subtests in comblnat1on. Together these subtests accounted
‘for 36 percent of the variance of - Factor 11, ‘and illustrate‘
the relatlonshlp between verbal conceptuallzat1on ab111t1es’
.,and the‘ab;llty,to use contextual.cues'approprxately when
readlng. | R ./ | R .
Factor III (Vlsual Dlsorganlzatlon) had two 51gn1f1cant
b predlctors - Vocabulary alone, and Vocabulary and Codlng |
1together. Both predlctors accounted for 22 percent of Factor
'III s/;arlance. It is d1ff1cult to expla1n the relatlonshlp

- between Vocabulary and the V1sual Dlsorganlzat1on factor.

However, a negatlve relatlonshlp between Codlng and’ V1sual



120

- o : © -~ s any [ensyA TeyiIiEq -

mp0uumm 3urpeay pue
mwanmﬂum> HmoHMOHOLuamm ‘3o mam%am:< uots mwuwmm as azmmuw

; , .2z e1qmL

‘N°9°Ad
. ) uorjezjuesiosyq [ENSTA - ‘d'A
: : : . ssauajejadoaddy [enixajuo) - ‘v
. . . - aouapuadag an) TeNsIA = °"A°D°A
o . o
) P o T00° > d oypxt
Lo ¢ T0° > d xx
’ S0 > d «

‘ . N —
e . ‘ -
S ET %6079 IS A - © - Suppeag "N°0°A*d
LE°ZT . wx8Y°S IVA SR A 4 . Butpop 3 Aaenqedop o
£9°11 (1A S & ye® 6E°T v . " Azenqedop “d*A
cc St »xx96°0T 09° - 8€°? =Oan=w£muanu 3 SaTITIBTIUTS
eveL *¥06° 1T LA 6£°T . . . §3TITABTTULS =yeD
Lyt *10°9 e 6€°T e .+ uof3purojul "atotA
supyaes (2n1EA uofieraiio] 1p , (s)a1qeyaes’ 81031984
Juaniag 4 ©ardIITny . . . 1e378070y24s4 8uypesy

s




‘ 121

. . <
D1sorgan1zat1on was observed in Table 5 and suggests an

assoc1at10n between poor v1sua1 sequential memory and visual
dlsorganlzatlon or inattention in reading.
.The fourth read1ng factor (Partial Visual Cue Use) was

predlcted by. Vlsual Tracking ab111ty, which accounted for 14

percent of’ the factor's varlance. The predictive
relat1onsh1p between Vlsual Tracklng ability and Partial
Vlsual Cue Use suggests that good ocular control is related
to the decodlng of ‘letter groups or whole words.
b) Psychologlcal Ab111t1es Assoc1ated with Subgroups o:
Disabled Readers Based on Readlng Factors R

The relat1onsh1p between psychologlcal abilities and
the readlng strategies of the subgroups based on readlng
factors was examined'through the use of ANOVAs and MANOVAs.

The results of the ANOVAsidemonstrated significant subgroup -

—

L
~

__differences on only two psychologlcal variables, Sentence
_Repetition (F=2.8, df 4 36, ps.05) and the Davids'
Explosiveness'subtest-(F-3'1 df=4 36, p<. 05). While the
Scheffe procedure revealed that no pa1rs of groups dlffered
on Sentence Repetltlon at the 0 10 level of 51gn1f1cance,
four out of Subgroup- 4's five members.(nghvvlsual.Low
‘Contextual~Cue bependence)‘had'difficulty on'this task.

‘Scores on several of the psychologlcal tests were dependent
- on age norms (i.e., Beery's VMI Test, Sentence Repetition,
Word Fluency, L Left-Right Dlscrlmlnatlon, Auditory Closure).
An examination of each subject's scores withim each subgroup
i:éealed that no subgroup displayed-a dlstlnctlvely high or
erformance on any of these variables, with the o
g/gtlon of Subgroup 4's (High Visual-Low Contextual Cue-
'Dgpendence) poor performance on the Sentence Repetltlon
test. . : '
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Subgroup 5 (High Visual Disorganization) had a‘significantly
higher rating on the Davids' Eéplosiveness scale than
‘Subgroups 2 (Low Partial 'Visual Cue Use) and 3 {Low Visual
Cue Dependence). The finding that. Subgroup 5 had a higher

rating‘on one of Davids' subtests provided further external

validation for the'subgroup"s_characterlsticsrof4visual'.

dlsorganlzatlon and/or inattention.’

-
o

> The p0551b111ty that subgroups based on reading factors
might'be differentiated by groupstf psycholog1cal'var1ables
measuring onevtype ofvability (e.g., variables meaSUring ‘
verbal ability) was explored through the use of MANOVAS ;

Four MANOVAs vere computed that were based on var1ables
which loaded 51gn1f1cantly on eagh of the four psychologlcal
factors. The: SPSS MANOVA program showed that the’ group of-
variables selected from Factor III“(Sequentlal e
Memory/Attention)vdemonstrated significant differences
between the subgroups based on reading factors (F=1.7,
df=20,107. 1, ps.05). The DERS (Mu1v16) Multinariate and

. Covariate Analy51s program was then-used to discover which '
pairs of subgroups contrasted 51gn1f1cantly on the group of
sequentlal memoryAand attention varlables. An examlnatlon of
bsubgroup means within each set allowed inferences to be made '
about whlch subgroup 1n a pair had the better performance
‘(Table 22).‘Psychologlcal.patterns based on the Verbal
Abilities factor (F=1.0, df=36,106.7, p>.05), the Perceptual

'v>Organizatlon factor_(g=l.2, g£=28,109l6,_2>.05) and‘the' |

Visual-Motor Integration factor (§=1.5,‘§£=20,107;1,'p>.05)-
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did not show 51gn1f1cant dlfferences between subgroups. It
is possible that 51gn1f1cant differences did not emerge
because of the small sizes of the subgroups. Therefore,'

nonsignificant trends in the subgroups verbal and visual

sk1lls were also examined (Table 23).
i

ble—23~revealswthat Subgroup _5's (High Visual

Disorganmzatlon) sequential memory and attention skills were
significantly worse'than‘al}'other subgroups. It is likely
that Subgroup 5's poor performance on the WISC-R Codlng
subtest and’ thelr tendency towards hyperact1v1ty (as
. measured by Davids' Total score) contrlbuted to the1r v1sual
d1sorganlzatlon in- readlng. |
Although the MANOVA Wthh was based on v1sual motor

'1ntegratlon skllls did not demonstrate 51gn1f1cant
d1fferences between subgroups, the f1nd1ng that Subgroup 2
had a lower, though not a 51gn1f1cantly lower, mean Vlsual
Tracklng score than other ‘subgroups (Table 23) suggested |
-that Subgroup 2 s weak ocular motor control could be,
responsible’ for- the low frequency of readlng errors which
indicated partlal v1sual ‘cue use (i.e.; Nonsense Word and
-Letter Sequence errors) | | |

* A relationShip between verbal'COmpetence and'contextual'
cue use was, also ev1dent For example, Subgroup 4 (ngh B
| Vlsual Low Contextual Cue Dependence) had low average- verbal
-ab111t1es and made poor use of contextual cues when reading.
-In contrast, Subgroups 1, 2 and 3 (H1gh:Contextual Cue

Users: Low Partial Visual Cue USers;_Low ViSual Cue
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Table 23

Subgroups Based on Reading Factors
Comparison of Subgroups on Psychological Measures

Subgrou ol

Value?

5

S.D.

MHean

Information
Similaricies’
Comprehension

Arithmetic

Verbal Abilities:
- Vocabulary

1.6

~ 0o

o~

0 o

N~

© w0
-~
~t

~ o
O~

« r
..

alal

Mean
S.D.

2.8%
1.1

Sentenca lapciiticu'

Wepman

Auditory Closure

s.D.
Maan
5.D.
Mean

Hean

Perceptual Organization:
Vocabulary

1.0

L I
kel

-

T~
S~

-

T
. .
e

0
. e
o™

(=X

N~

Picture Completion

2.1

EX
0.8

5.D.

Picture Arrangement

) Block Design

110.6

11.0

9.2

. Mean

2.3

6.0

17.
2.3

3.0
38.9
32,5~ -
20.7°

2.6

20.0
3.2

12.0
1.4
. 20.6°.

Mean
Mean
S.D.
Mean

Sequential Memory/Attention
Toinl

Digit Span
Visual-Motor Intsgration:

Object Assembly
VADS Total
Block Design

Codiha
Davids'

* Beery's VMI Tni

“ L)
Q —
a0 3N
m4 o~
~ LA
VO 3m
~
N o~
o~ o~
AR kel
]
—
o oM
~n o
o~
O
o~ — o~
o™ o~
- "

Hean
S.D.
He

s

Visual Tracking

<2006 - -

Mean

207 01967 2.0 1.5

20.0

;Davids’' Total:

2.6

9879
6.7

3.2
102.6

106.0

1.4

Mean

' S.D.

. Mean

VISC-R 1Q:

Verbal 1Q

100.2

108.8

113.2
_'11.7

Perforplnce_ld

10.2

10.9

S.D.

13.1

df = 4,36

*p L .0S

2
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v . .
Dependence) had average to h1gh average verbal ab111t1es

(Table 23) and had 51gn1f1cantly hlgher scores. than Subgroup
v4 on Comprehension Patteérns (Table 9). Because subgroups did-
, not differ significantly'on‘the Informatlon subtestrltrwas
not possible to confirm’whether poor‘performance on the
_Mu;;;5WISC:R_Ln£ormation“subtestmﬁas;associated_withea“h;ghmuisual____
cue dependence,‘ag predicted.by the stepwise regreSsion
analy51s. The one subgroup whlch was characterlzed by hlgh
>v1sual cue dependence (1. €. H1gh Vlsual Low Contextual Cue
Dependence) had a.mean score on‘Informatlon ;n the average |
range-(mean=8;8n SD=1.8). The subgroup's performance on |
gother‘verbal abiiities ranged from below average to low
gverage, suggestlng that weak verbal SklllS mlght .be a
better predlctor of hlgh visual- low contextual cue .
dependence than the Informatlon'gubtest alone. '
t.c) Readlng Var1ables Assoc1ated with Subgroups of Dlsabled
Readers Based on’ Psychologlcal Factors |
The relatlonshlp between readlng varlables and the‘
psychologlcal proflles of the subgroups based on_:
psychologlcal factors was examlned through the use of
ANOVAs. Only one readlng varlable, Om1551ons, demonstrated
g 51gn1f1cant between group'dlfferences'(Table 24) |
Non51gn1f1cant ‘trends: ‘in the readlng strategles assocrated
t with psychologlcal proflles were: also con51dered because the
ﬁ‘small number of subjects 1n each subgroup reduced ‘the ‘
: probablllty of varlables dlscrlmlnatlng 51gn1f1cantly
between subgroups._> S ' ~f',:,h _-‘d 11, oy
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‘®  Table 24

Subgroups Based on Psychological Factors: '
Comparison of Subgroups on Reading Variables L ' .

. ' »: . . ' ’ ] v '
Reading | — Subgroupg F
Variables 1, 2 - 3 4 ‘s value?
Error Types: . : N
Additions & Omissions  Mean  -23.7 19.0 111 2L4 139, 4 .
: T : s.D. 6.7 11.0 6.7 8.6  14.4 e .
AMdditions . . Mean 8.5 -.9.3% 6.1 8.4 1.9 4.5
. s.D. 4.3 6.0 5.6 6.8 8.6 :
Omissions Mean  15.3 9.6 . 4.0  12.9 7.1 4 oan
e 5.D. 3.4 5.5 3.6 - 6.4 8.0 a
Structural Analysis .= Mean 17.3 . 20.7 29.0 . 16.4 24.9
A : s.p. - 1.8 7.7. 13.6 7.3 ( 9.2
Letter Sequences ..  Mean 1.6 2.5 0.9 1.8 0.9
. - s.D. 2.4 2.5 1.6 1.8 1.5
_ Nonsense Words Mean 4.2 8.3 6.4 7.0 . 4.6
S : e s.D.’ 3.7 39 . 1.7 4.3 -'5.8
Scanning . * " Mean 2.3 1.9 1.1 23 7 1.7
' - S.D. 3.7 2.4 2.0 2.3 2.1
Repetitions Mean 7.0 4.2 3.0. 9.3 7.8 1.5
§.D. ~ 6.8 4.5 4.0 - 5.9 8.0 .
- Consonant Errors ] Mean 3.5 4.7 - 5.7, 3.8 4.2 0.6
- - §.D. 3.3 - 2.5 4.3 1.9 3.1
Vowel Errors Mean 5.7 3.6 s.1 3.1 b6 g8 . :
‘ s.D. 5.0 . 2.4 3.7 2.5 3.0 . - R
" Words Aided ¥ . Mean 1.2 Tt 0.4 0.6 * 2.0 4,
or Mumbled S.D. 1.8 2.8 1.1 1.2 3.8 -
Qualitative Scales: C . - o
Visual Simflarity. ~ = Mean 52.2 55.8 62.1 48.5 58.6 1.8
N S s.D. .- 4.8  10.1 - 10.7 9.5 4.4 =
Grammatigal . . Mean  48.7 . 55.2  50.3  61.8  56.4 1.2
Relationships . S.D. 16.6 - 8.3 10.2 9.5 17.7 =
Comprehension =~ Meamn ' 50.7 '~ 58.9  48.3 .63.9 . 57.0 5,
Patterns . C S.D. 13.3 8.2 .13.4 10.0 ~13.9 7%
Degree of - . Mean .22.0 -~ 23.1 11.0  26.5 = 24.6. 2 .
Cotrection - . - S.D. .- 10.3, . 8.5 . 8.6 14.2 1.1 7T @
- —
, 4f = 4,36
**% p < .01 , o

Subgroup 1 S ‘Subgroup 3 at 0.10'1¢0g1 of significance
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As Table 24 indicates, Subgroup'1 (Deficiencies in -

;;_w_Sequentral_Memory/Attentlon and Vlsual Motor Integratlon)

made 51gn1f1cantly more whole word omissions than Subgroup 3.
(General Verbal Def1c1ency). Subgroup 4 s (H1gh Verbal Low
Sequential Memory/Attention) tendency to make om;ss;ons was
-almostlés pronounced_aslsubgroup,1's. The'previously
reported finding that Additions and Omlssions loaded highlyh
~on the same factor as Comprehen51on Patterns (Table 7)
suggested that addltlon -and om1551on errors are- assoc1ated
,w1th the appropr1ate use of contextUal cueslwhen.readlng.
vFurthermore, a p051t1ve relatlonsh1p between verbal |
_ ab111t1es and contextual cue use was 1nd1cated by the
stepwlse regre551on analy51s (Table 22) as well as by’the
prev1ously reported correlat1on between Comprehen51on
Patterns and the WISC R Comprehen51on subtest Subgroup 4fS"
'relatrvely hlgh tendency to. make om1551ons seemed to be - ’
"‘related towthelr h1gh verbal ab111t1es, whlle Subgroup 3! s»

low*%tndency to make om1551ons seemed related to thelr'

)

‘verbal de£1c1ency However, Subgroup 1! s h1gh productlon of."lg
: om1551onferrors could not be as read%ly explalned because A
pﬂé‘thelr verbal ab111t1es were only average. |

A relatlonshlp between werbal ab111t1es and the use of'

‘contextual cues was found 1n a number of subgroups based on

.y psychologlcal factors. For example, Subgroups 4 and 5 S,

well developed verbal ab111t1es were related to the1r -
.relatlveby good use of contextual cues (measured by

<Grammat1cal Relatlonshlps and Comprehen51on Patterns)
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h Conversely, Subgroup 3's poor. verbal ab111t1es vere

associated w1th poor use of contextual cues (Table 24)

Partlal‘support for the relatlonshlp between poor
performance on the Information subtest and high'visual'cue
‘dependence was found 1n Su%group 3 (General Verbal o
Def1c1ency), Subgroup 3's performance on the Informatlon
subtest was below average (meana7.4),iand thelr reading
-7strategy involved‘a_greater'rellance'on.graphic than

'contextual cues (Table 24). However,'Subgroup'3ls

performance on. other verbal tests aside from Informat1on was

also below average, suggestlng that a general verbal

‘_def1c1ency rather than poor performance on the Informatlon

' lsubtest per se may be the best predlctor of hlgh graphlc cue

’vdependence. 3

Relat1onsh1ps between other psycholog1cal ab111t1es and‘

"_*readlng strategles that were expected to emerge on the ba51s.v‘”

J"of the stepw1se regre551on analy51s were not supported by
the subgroups. For example,‘Subgroup 1's. (Def1c1enc1es}1nf'ﬁ
;‘Sequentlal Memory/Attentlon and Visual- Motor Integratlon)'
'poor v1sua1 tracklng skllls were not related to a notably .
;low percentage of Letter Sequence and Nonsense Word errors.,j
fMoreover, hlgher frequenc1es of these error types were not
related to the well developed v1sual tracklng SklllS of

‘Subgroups 2 (Spedlflc Verbal Def1c1enc1es) and 4 (ngh

o Verbal Low Sequentlal Memory/Attentlon) The relationship

;between poor scores on the WISC R Codlng subtest and

v1sually dlsorganlzed decodlng strateg1es could not be
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confirmed because subgroups did not score below average on

Coding'

”Zf The Predlctlon of Membershlp 1n Subgroups Based on
Readlng Factors from Membershlp in Subgroups Based on
Psychologlcal Factors . | ' |

The last 1ssue to be addressed in the present study
pertalns to whether subgroups of readlng dlsabled chlldren
based on readlng factors can be predlcted from subgroups
based on psychologlcal factors. A crosstabulatlon between
readlng and psychologlcal subgroup members revealed llttle
correspondence between the two sets of subgoups (Table 25).
It 1s p0551ble that the small number of. subjects used in: ,ﬁ
thlS study prevents the dlscovery of any substantlal

B correspondence that mlght ex1st between these groups.
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- Number of éubjects”Shared‘in_Subgrdups Based
- on Reading and Psychological_Factors

Table 25

Subgroups Based on

Subgroups ‘Based on Psychologicél ‘Factors

.Réading Factors 1 22 3 4, 5 :
1 1 3 1 3 1
2 2 2 2 0 4
3 1 PEEES | 3 3
4 0 0 2 . 12
5. 2 1 1 1 0




’V"Summary and-conclusions

| The - present study was . de51gned to 1nvestlgate questlons

. regarding:. a) the heterogenelty of readlng dlsabled
fchlldren s readlng strategle5° b) the heterogenelty of
7read1ng dlsabled chlldren s psychologlcal prof1les' .and ¢)
: the relat1onsh1p between readlng strategles and
‘psychologlcal proflles. Forty one chlldren w1th spec1f1c
readlng dlsab111t1es were selected for the study A~ readlng.."
ltest and a series of psychologlcal tests were adm1nlstered
o 1nd1v1dually to each ch11d “' :
. The results of the data analy51s 1nd1cated that
'_'dlsabled readers could be d1v1ded 1nto subgroups on the
’bas1s of the1r readlng characterlstlcs. Subgroups of -
-dlsabled readers could also be dlfferentlated accordlng to
thelr psychologlcal attrlbutes. A llmlted predlctlve
.;relat1onsh1p between subtypes of readlng skllls and subtypes
.of psycholog1cal skllls emerged The f1nd1ngs of the present:”
_study w1ll now be dlscussed 1n relatlon to each of the 1 .Jt,f
”questlons posed for 1nvestlgatlon | | | :
'wQuestlon 1 Can subgroups of dlsabled readers be determlned L
'-son the ba51s of a statlstlcal analy51s of readlng " o
,lstrateg1e57 If. so, what are the dlstlngulshlng features-of
'these subgroups’_ | | " | | |
The results of the cluster analysrs 1nd1cated that .
readlng dlsabled children could be c1a551f1ed into subgroupSg

accordlng to the1r readlng strategles The patterns of

o readlng skllls wh1ch dlsolngulshed the: subgroups were based

131,“,_ : '
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on their performance‘on four reading factors (i.e., Visual

Cue Dependence, Contextual Approprlateness, Vlsual

.Dlsorganlzatlon, Partlal Vlsual Cue Use) The use of four
factors to dlst1ngulsh the subgroups rather than the elght
.read1ng varlables wh1ch made up ‘the factors fac1l1tated
,.comparlson of the subgroups readlng patterns. Flve_
“subgroups vere found each w1th dlst1ngu1sh1ng
‘,character1st1cs. Subgroups were. descr1bed by the’ follow1ng‘
characterlstlcs- ngh Contextual Cue Users, Low Partlal
tVlsual Cue Users, Low Vlsual Cue Dependence, ngh Vlsual Low
:,Contextual Cue Dependence, and ngh Vlsual Dlsorganlzatlon. |

. The f1nd1ng of statlstlcally 51gn1f1cant dlfferences between‘f

.’f:subgroups ‘mean factor scores on each of the four readlng

factors prov1ded support for the 1nternal va11d1ty of each
’subgroup. Comparlson of the subgroups on the elght varlables
used to determlne the four readlng factors also prov1ded ,
—1nternal valldatlon of the subgroups. Descrlptlve measures
and those readlng var1ables wh1ch were not used 1n the Ai
factors upon wh1ch the subgroups vere based prov1ded further:
fhev1dence for the subgroups d1st1nct1veness.,J | |

" The cla551f1catlon of . read:ng dlsabled chlldren'_7""

‘D.accordxng to readlng patterns may help to explaln some of-

.the 1ncon51stenc1es w1th1n the readlng 11terature on how the
D;neff1c1ent reader uses graphlc and contextual cues. One
view among researchers has been that poor or dlsabled
i:readers rely more on: graphlc propertles and pay 11ttle

' attentlon to contextual cues (e g., Goodman & Burke, J973{~



133

Leslie, 1980) wh1le other 1nvest1gators have clalmed JUSt

the oppos1te (e g., Schvaneveldt et al., 1977 - West &

.‘Stanov1ch 1978) In the present study, both p01nts of view
were upheld when the subgroups of readers were ‘
»dlfferentlated Subgroup 3 (Low V1sual CueJDependence)
relled more on contextual than graph1c cues, while Subgroup
4 (ngh Vlsual -Low Contextual Cue Dependence) relled more .on
;graphlc than contextual cues..' | a
For two of the subgroups the dlstlnctlve characterlst1c;_
trofvthelr read1ng performance was found 1n the type of v1suall‘,
yproce551ng strategy they used rather than in the1r degree ofd:f

¢ e

rellance on v1sual or contextual cues. Subgroup 5 (ngh

. Vlsual Dlsorganlzat1on) seemed to use graphlc more. than

'.contextual cues,_but the1r v1sual proce551ng strategy was

':characterlzed by dlsorganlzatlon. Poor v1sual scann1ng of
";the text has frequently ‘been reported as a characterlstlc of'
‘,dlsabled readers (e. g.,‘Benton, 1975) Two other subgroups |

iused graph1c and contextual cues to a 51m11ar degree, but

f the1r v1sual proce551ng strategles dlffered Although yii‘

SUbgrOUP 7 was des1gnated ngh Contextual Cue Users, some of“*“

;the subgroup s readlng erro;s (1 e. ﬂ Letter Sequence and

"

"fNonsense Word errors) reflected a rellance on v1sual

;proce551ng of letter groups or whole words. Subgroup 2 s‘f'
R(Low Part1al V1sua1 Cue Use) errors suggested equal use of

')both graphlc and contextual cues, but the1r errors generallyt
1nd1cated a, letter by- letter proce551ng strategy.v o

'Quest1on 2, Can subgroups of d;sabled.readers be determined’
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on the ba51s of a statlstlcal analysis of psychologlcal

characterlstlcs7 If so, what are the dlst1ngulsh1ng features

o

—m“mw—“of~these»subgroups?
., ‘The results of the cluster analy51s 1nd1cated that
readlng dlsabled chlldren could be cla551f1ed into subgroups
-on the ba51s of thEII performance on the four psychologzcal
factors (1 e., Verbal Ab111t1es, Perceptual Organ1zatlon,
Seguentlal Memory/Atténtlon, V1sual Motor Integratlon) F1veb
subgroups emerged Three of the subgroups were dlstlngu1shed
- on the ba51s of def1c1enc1es in one area (1 e., Spec1f1c
| Verbal Def1c1ts, General Verbal Def1c1ency, Low Sequentlal
Cm Memory/Attentlon) Another subgroup had two areas of .
| def1c1ency (1 e., Def1c1enc1es in Sequent1al
Memory/Attentlon and Vlsual—Motor Integratlon) The:fifth
subgroup was- d15t1ngu1shed by its streng@h in sequentlal
memory and’ attentlon, although the subgroup had def1c1ts in-
verbal and nonverbal areas Wthh were common to’ all other
subgroups. Statlstlcally 51gn1f1cant dlfferences between »
subgroups _mean factor scores on each’ of the four readlgg
. factors prov1ded support for the 1nternal valldlty of each
subgroup. Compar1son of the subgroups on the 18 varlables e
used to. compute the four psychologlcal factors revealed that

. . A .
51gn1f1cant dlfferences between subgroups exlsted for 15 of ;

J’

- the'18 varlables and prov1ded further~1nternal valldatlon;'»"
for the subgroups. Psychologlcal var1ables wh1ch were . not
. 1nc1uded in “the computatlon of the factors prov1ded external

. validation of the subgroupsﬁ
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One of the subgroups which had deficiencies in only one

'general area wds Subgroup 2 which was characterized by

—~—~—-m—verbal def1c1tsrmThe_subgroup S def1c1ts_1ncludedmgeneral

knowledge_(measuredxbyﬂthe WISC-R Informatlon subtest) and

auditory closure abilltyl(measured by the ITPA). Forty"

.,percent of the subgroup s members ‘also had dlfflculty in

audltory memory for mean1ngful materlal (measured by the

.Sentence Repet1t1on Test) To the writer' s’knowledge,_

subgroups defined sblely by ‘deficits in these verbal areas'

have not been 1dent1f1ed in prev1ous stud1es, although

7Mattls et al 'S (1975) Language Dlsorder syndrome was

;}deflned by subjects: anomla, measured by the Naming Test

and_poor‘performance on any one of three other,verbal tests

(i.e;, Token Test Sentence Repet;t1on Speech?Sound

' Dlscriminationf Furthermore,,Subgroup 2' s- 51gn1f1cantly

'_lower'Verbal'IQ-than PerformancerIQ has been found in other .

subgroups w1th language dlsorder syndromes (e g. Petrauskas

& Rourke, 1979 Mattls et al.,.1975)

o 2 . '
Subgroup 3 s general language def1c1ency resembled the

'global language 1mpa1rment syndrome found by other o

researchers (e g., FlSk & Rourke, 1979,¢Lyon & Watson,v1981j

'Petrauskas & Rourke,.1979 Satz & Morris,'1980) -The better

v1sua1 spatlal than verbal ab111tles wh1ch were found 1n«-

’~;Subgroup 3 were also characterlstlc of language 1mpa1rment

a. 3

1‘subgroups 1dent1f1ed by other researchers (e g., FlSk &

"bRourke,.1979;h?etrauskas &‘Rourke, 1979) However, Subgroup

"‘3fs_Verbal:Iwaas not'significantly*lower than its



‘*“;“fgenerally low~IQ of—Subgroup~3»~Thusnwthe~subgroup appeared
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Performance 1Q. The lack of a significant'Verbal
ijQ Performance IQ dlscrepancy may be attrlbuted to the
I

to‘resemble a borderline slow learner group rather than a’
‘group of learning disabled children with a specffic verbalu
‘madef1c1t. .. .
P | Subgroup 4 was dlstlngu1shed ‘by well- developed verbal
abilities, def1c1ent sequent1a1 memory for nonmeanlngful
‘materlal, and poor attentlon‘sk1lls. The subgroup performed
in the low‘average range on the.Coding~subteSt and was
partlcularly weak on sequential memory’ tasks 1nvolv1ng
d1g1ts In contrast performance on ‘the ‘task requ1r1ng the
“repet1t1on of sentences ‘was average to h1gh average Several .
,researchers isolated’ subgrouprwhlch performed poorly on
both Digit Span and Sentence. Memory tasks and vere descrlbed
as having sequenc1ng/11ngulst1c def1c1enc1es (1;e.y Lyon &
Watson, 5981--Mattis;‘i978- Petrauskas & Rourke, 1979) |
'Subgroup 4 differed from these subgroups in. that the1r f‘
vverbal abllltles and memory for meanlngful materlal were
well—developed whlle v1sual and aud;tory memory for
'nonmeanlngful materlal was weak

Subgroup 5 was charactérlzed by well developed skills’
in sequentlal memory and attention. The psychologlcal
def1c1ts of the subgroup could not be 1nterpreted as a
‘-dlstlnctlve pattern of weaknesses since 1ts def1c1ts were
-common to other subgroups. Nlnety percent of<the,subjects in

. -~ N . ‘ . . ‘. .
Subgroup 5 had difficulty in auditory closure, and 40% had
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serious difficulty on one or more measures of visual-motor

4

'integration. Subgroups with visual—motor impairment have

_a___ﬂn_been reported“by_seyeral_researchers (e ,g., Lyon & Watson,

1981; Mattis et al., 1975; Mattis, 1978; Satz & Morris,
7980) Difficulties in auditory closure were also found
across subgroups in prev1ous studies (e. g., Fisk & Rourke,
1979; Petrauskas & Rourke, 1979). |
Subgroup 1 had mixed @ef1c1enc1es in v1sua1~motor
1ntegration and in sequential memory and attention skills.-
Tendenc1es toward dlstractibllity and hyperact1v1ty were- ‘
characteristic of- the subgroup. As noted in the preceding
paragraph subgroups of disabled readers characterized by
v1sual motor 1mpa1rment have been reported in prev1ous
studies. In.addltion, Vance, Wallbrown, and Blaha_ﬁ1978)‘
identified a subgroup of reading:disabled children
~characterized by- dlStraCtlblllty.> . |
| In short 1t is clear that no onevpsychological def1c1t
or pattern of "deficits can be taken as characterlstlc of all
disabled readers. The 1nconc1u51veness of much prev1ous
:researchgconcerning the psychological correlates or reading
disability’may7be‘largely due tobthe failure.to recognize
'that disabled,readers are7heterogeneous'with'respect to :
their psychological profiles. | N
Question 3. Can reading strategies be predicted from .
b;psychological'abilities?- | | |
'The'reiationship betneen‘oral‘reading strategies.and

'the}psychological abilities of the subjects was first
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'1nvestlgated through a factor analy51s of read&ng ‘and

psychologlcal varlables and later through a stepw1se

_;__;Mmregre551on analy51s. Results 1nd1cated that well- developed:
verbal ab111ty and audltory memory were p051t1vely related r
to approprlate use of contextual cues and. to the abll;ty to
make .self- correctlons. The f1nd1ng that awareness and use of"

frcontextual cues is related to verbal competence supports the
hypothe51s of prev1ous researchers that such a relat1onsh1p _
exlsts (e. g-, Vernon, 1977 Vogel, 1975) The 1mportance df'
good memory SklllS for- reta1n1ng the meanlng of a sentence
or a story has also been noted by 1nvestlgators (Torgesen,»_
E1978 79 Vernon, 1977) The" relatlonshlp between verbal

competence, ‘memory. for mean1ngful materlal and contextual“

cue use. was supported in the: subgroups. Those subgroups w1th:f

: mlld to moderate verbal def1c1enc1es and w1th dlfflculty on ;,_
the'Sentence Repet1tlon test (1 e., ngh Vlsual-Low |
7Contextual Cue Dependence,_General Verbal Def1c1enc1es)
tended to make poor use of contextual cues.-In contrast
subgroups w1th well developed verbal abllltles and memory‘
for meanlngful materlal (1 e., H1gh Contextual Cue Users"‘m
Low Partlal Cue UserS° Low Vlsual Cue Dependence' ngh
Verbal Low Sequentlal Memory/Attentlon"ngh Sequentlal
Memory/Attentlon) tended to use. contextual cues
approprlately Moreover, one subgroup had average verbal
skllls and poor memory for - sentences and’ dlglts (Mlxed :
Def1c1enc1es 1n Sequentlal Memory/Attentlon and V1sual—Motor:'

,Integratlon)_and made poor use of contextual cuesr_
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- Poor left to- r1ght scannlng of the text has often been'

attrlbuted to d1ff1culty in making left- rlght

_dlscrlmlnatlonst(e.g., Croxen & Lytton, 1971), However, the

results of the'present study‘suggeSted thatupoor'visual.
sequential memory and attent1on skllls are related. to
1neff1c1ent scannlng of the text. Support for the
relatlonshlp between visual sequentlal memory and scannlng.
' was. prov1ded by the ngh Vlsual Dlsorganlzatlon subgroup..'
| The subgroup had 51gn1f1cantly worse sequentlal memory and '”
attentlon sk1lls than the four other subgroups to which 1t
bwas compared | | | o |
"5- .Visual skllls such as perceptual organlzatlon.and
v1sual motor 1ntegrat10n were found to be related to letter
sequence reversals and nonsense word substltutlgns, The
relatlonshlp suggested that the two error catgorles |
-‘reflected a type of v1sual proce551ng strategy durlng
decodlng. Spec1f1cally,‘the proce531ng strategy seemed €§
' :1nvolve a global perceptlon of letter groups or words, and «w
contrasted w1tn the letter by letter proce551ng strategy
Wthh was reflected in- hlgh V1sual Slmllarlty and Structural
Analy51s errors. Vernon (1977) suggested that memory forlf
word structures,‘rather than perceptlon, may be related to
d1ff1cult1es ‘in the use of letter groups or whole words for
| decodlng. However, ‘the. results of the present study' =
suggested that there may be some relatlonshlp between :
perceptual ab111t1es and errors 1anlv1ng the decod1ng ofl

- D _
"letterkgroups_or whole»words. The relat;onshlp betweenp
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perceptual ab111t1es and the decodlng of letter groups or
words recelved some support in the subgroups. Subgroups w1th

poorly developed skllls in perceptual organlzat1on and

"v1sualwmotor 1ntegrat10n (i e, Low Partial Vlsual Cue Usersf" .
‘ Def1c1enc1es in Sequentlal Memory/Attentlon and Ylsual Motor.‘A
lIntegrat1on) made relatlvely few letter sequence reversals~
~Vand nonsense word subst1tut1ons compared to most ' other
;subgroups. However, Low Partlal Vlsual Cue Users'were the ™ ‘“f
only subgroup that made s1gn1f1cantly fewer nonsense word ‘
vsubst1tutlons than two other subgroups. Subgroup? w1th |
qwell developed v1sual SklllS (1 e., High Context?al Cue

“ster5° Spelelc Verbal Def1c1enc1es) were not d1$t1ngu1shed

‘ w .

"by a h1gh frequency of letter sequence reversals\and

nonsense word substltutlons. Thus, only llmlted support for ‘

e

;the relatlonshlp between v1sual SklllS and a decodlng -

‘1‘strategy 1nvolv1ng part1a1 v1sual cue use was found

. The patterns of graphlc cue- contextual cue dependence

were a&so exam1ned in. relatlon to v1sual and verbal skllls.

-

One’ subgroup w1th better verbal than v1sual ab111t1es relled/,z
v .

dmore on contextual ‘cues (1 e., ngh Verbal- Low S%quentlal -
':Memory/Attentlon) whlle another subgroup w1th.betéer v1sual-
v than verbal SklllS (1 e., General Verbal Def1c1ency) relied
{more on graphlc cues. HoweVer, subgroups based on readlng
?bfactors whlch d1d not have clear dlSC epanc1es 1n the1r
hv1sual and verbal SklllS also relled E&re on one type of cue.

fthan another‘(l e.,‘Low V1sua1 Cue Dependence' ngh f

:Vlsual Low Contextual Cue Dependence)
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U

', Thus, 1t seems that only a llmlted predlctlve

relatlonshrp is. found between psychologlcal ab111t1es and

¥

;letter by letter decodlng strategy._

"';'ba51s of readlng subskllls7

'fRecommendatxons ",_."',. if 'p'y

oral. readlng strategles. The fa11ure to f1nd a. strong

pred1ct1ve relatlonshlp may be due to the effects og

»‘varlables other than psychologlcal strengths and weaknesses
‘on chlldren s readlng strategles, such as the type of
’ l_readlng 1nstruct10n to whlch the learner 1s exposed For
'example, chlldren who are taught accordlng to. the whole word
'agapproach may adopt a decodlng strategy wh1ch focgses onf‘
_letter groups and whole words. COnversely,'those who are

_taught accordlng to the" phonlcs approach may use a ;:n

PR

v

"Questlon 4. 1s there a correspondence between the membershlp"

: q’of the subgroups establlshed ‘on the ba51s of psychological

—

” fabllltles and the membershlp of those establlshed on the -

In the present study, there was l!ttle correspondence C

'”between the two sets of subgroups. The low correspondence

meant that one could not predlct a Chlld s readlng pattern

'”on the ba51s of hlS psychologlcal proflle. It 1s p0551ble
"‘.that the small number of. subjects used 1n the study
““prevented the d1scovery of .any substant1a1 correspondence

‘that mlght ex1st between the two- sets of subgroups. }

LS
o

o 1. Further studles concern1ng the readlng strategles of

-

dlsabled readers must attempt to 1dent1fy subgroups of

or
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dlsabled readers accord1ng to their dlfferent read}ng

‘Qstrateg1es.ﬁ

Yg conjectures about a Chlld s readlng strategy made on thet’d

Future research on readlng strategles should examlne the

'types of v1sual processing strategles used as well as

~ Some subgroups. prlmary readlng character1st1cs would

have beenvoVerlooked if subjects- oral readlng had been
examlned 51mply 1n terms of cue dependence. |

In order ‘to understand the psychologlcal correlates of

Vreadlng dlsablllty,.lt is necessary to 1dent1fy
“subgroups of d1sabled readers accordlng to thelr
'dlfferent psychologlcal proflles.

{tFurther research is needed to determlne the predlctlve ur

';relatlonshlp between psychologlcal proflles and oral

readlng strateg;es. If the predlctablllty between the

f.two 1s as llmlted as the present study suggests then

~. PR

g‘ba51s of hlS or her psychologlcal proflle must be hlghly_'
tentatlve. In order to understand the ch11d s readlng |

strategy and hlS or her read1ng related psycholog1cal

a

- strengths and weaknesses it appears necessary to. conduct“v'

'k

both a readlng and a psychologlcal assessment

Studles us1ng a’ sample at least three tlmes larger than.
that examine” in the present study are needed to'

’1dent1fy “U. "'TOUpS. of dlsabled readers and to determlne'A

"hthe relat 1on5n P between membershlp of groups based on

. -

“hreadxng data anc membershlp based‘on psychologlcal datau

‘the degree of dependence on contextual and graph1c cues. :

-
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‘The small number of subjects investigated in the present

study limits. the generallzat1on of the f1nd1ngs beyond

the conflnes of the sample.»

‘Future research concern1ng the readlng strategles and
: psychologlcal proflles of dlsabled readers should employ:
‘a'control group of normal readers to permlt comparlson ‘
;of theidisahled'to the normal reader.

. Subjects with more severe readlng dlsab111t1es should be{"'

e
employed in future studles. It is p0551b1e that the 1”

'relatlonshlp between psychologlcal proflles and oral
' read1ng strategles is stronger among severely dlsabled
readers than among the mlldly to moderately dlsabled

'\readers ‘examined in the present study.
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4Error Categor1es def1ned by Spache (1972 p '15): S _Tﬁgtt

1. Omlss1ons - any word word part or group of words

om1tted Wf v | .

2. .Additions - any word ‘or word part added

p3.3'Subst1tut1ons or Mlspronunc1at1ons‘— Count a substltuted
‘word or a group of substltuted words as one error. Do
.,not correct the student or tell h1m any words, unless he“

'ffshows that he 1s becomlng upset. Then tell hlm the word
’and count 1t as an- error. Do not count repeated errors _.'
of m1spronunc1atlon of the same name, e. g., Spotty. .

: ”?fCount such errors once only.
a‘

4. fRepetltlons - Count repetltlons only when two or moref,lgd:7
words are repeated Underllne;the repeated words w1th an"'"

_arrow. If the Chlld repeats a oup of words several
*t1mes, 1nd1cate each repetltlon by an arrow under ehe dm"
.words..Count eich arrow as an error.- o ot

. . P \

'"fSéuiReversals - Show reversals of words or word parts by

;jcurved llnes.;'-”'

:6.1“wOrds Alded - Wa1t about flve seconds for the Chlld to

'hftry,'then tell h1m the word Cross out the alded word i{“é

=

FURIRRN

- : L

. v
Do not count reglona2?or dlalectal mlspronunc1atlons as .

\/ . . ) . R -v“»
glerrors. - f"A 3,ggﬁ£&_' )

B

He51tatlons are not counted as errors. Self correctlons,-
‘,those 1nstances in- Whlch a Chlld fumbles over a- word and

b - 3

A

160
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- finally says it Correctly,fare'not counted'as errors.

’_Do not score more than one. error for each mlstake. Ejg if

(1 L v.-

-a student has fumbled w1th a word several tlmes, and you

'-tell h1m the word to relleve hlS anxlety, he may then repeat

J

the word or an - entlre phrase before cont1nu1ng to read

“Score only as a 51ngle mlspronunc1atlon, 1gnor1ng the 'ﬁ

?_repetltlonJ/If he repeats a whole phrase after hav1ng worked

f'_out one word 1n 1t credlt h1m for the for the word but

k ’ i e s s
A ,

,-score the repetltlon.‘;-_ ' ; Ty



,'Appehdik\B

Sdmmary of~0ralﬁReading Error Analysfsf

s
R4

a)

" p)

.Grapheme Phoneme errors

' Scpre';:Freqdency Ceuntﬂof Category;x}100/Toﬁalf§%;

_ Quantitative:Scales

Additions .
R

-

Omissions . .5 %

.s‘;. - 1
M

Structural Analy51s errors.

' Le§ter Orlentatlon Reversals
Letter Sequence errors
"“Scannlng errors |
*Repetrtlons

.Words Alded or Mumbled

‘NonsenseawOrds

e

_errors..

162
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- 2.Qualitative Scales

o
R

"Q‘

(Excludes analysis of ertor categories #6, 7, 8)

th= 1- 25% letters shared =~ - 1

2 = 26 50% letters shared L 2

_ d
1

-a).yisuai Similarity',‘r R ~ b) Grammat1cal

Relatlonshlp Patterns“““

0 = No ietters shared'a S .0 Weakness

Partlal Strength

oStrength.
5 5;51 75% letters shared »
4 = 76-100% letters‘shared' ;fs

A

.c) Comprehehsion Patterns = - d) Degree of Correctlon

f ) .

T

toss~of Comprehension. .~ 0 = No attemgt

Part1a1 Loss A_‘l_ ’ . fﬂ7__. 1 = Unsuccessful attempt

3 No Loss B or correct form . °

DO
]#w?

abandoned"

2 ffErrorrcorrectedfrV

,Score = Sum of Scale Score X 100/Makimuﬁi8c0re {.f '_'jﬁgf*"’

(Max1mum score nghest score in scale X Total numbér of

L

errors in l , 'V'"‘_
sca e) q.
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