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T T dbstract

The present study was undertaken in order to investigate”the'
effectiveness of a test battery in differentiating between 1earn1ng
: disab]ed and norma]iy achieving children. Included in the test
battery werevcognitixe (Bender VisuaieMotor;Gestait Test (Bender),
Visual Aural Digit Span Test (VADS), Wide ﬁange Achievement Test
(WRAT)) and non-cognitive measures (Student's Perception of Ability

Scale (SPAS)). As accurate diagnosis of a 1earning disability is
.based'in‘part upon an accepted definition, the definitional dilemma
in the field of learning disabilities uas discussed together with the.
“resuiting,prob]ems in diagnosis and assessment Constructs under-
lying the above measures were discussed in terms of previous research
' SubJects were 37 learning disab]ed chi]dren who were either
.enrolled in a remedia1 programme or-were in attendance of an f
adaptation class. The control group contained 44 norma]]y achiev1ng
'children in fu]i time attendance in the regu]ar cTassroom * The two ."
groups were matched as cTosely as possib]e-for age (%he mean age for
the tota] group was 8.8 years) -s0cio- economic status and IQ.

The discriminant function ana]y51s was used as the main
statistieal;procedure, primarily because already itlhas proved a
valuable technique in psychiatry, not only diagnosticaf]y, but also
| nosologically. Data obtained through the discriminant function
f-analysis.were'used to classify subsamples (LD=10; NA=10)‘of the .
original Lﬁ and NA groups. In addition, the Hotelling 2 vas

employed in order to detennine’whether Sex was a confounding°varﬁab1e

within each group.
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In reviewing ‘the resu1t§.”no"§ek”di;fefences were found within-
the LD and'NA groups. The LD children performed significarttly lower
ion all measures, when these were taken singly, except on the COnfidence
and Penmanship subscales of the SPAS The/;otal test battery proved
highly effective in differentiating between LD and NA chiidren.
yielding a hit rdte of 90% Within the test battery, the Bender and
the VADS were. mgst contributony in tenns of discriminatony power, while
the SPAS was 1owest .on the whole, in ability to differentiate be-
tween the LD and NA groups The VADS, in isolation, misc]assified'40% S
of the chi]dren (25% of LD; 15% of NA), supporting the position that
test- batteries have more uti]ity and value than sing]e measures. The
usefulness of the discriminant funetion analysis within an educationai
framework was discussed, and suggestions were made regarding future
research. It was conciuded that the optimai approach to diagn051ng
1earning disabilities may, in all actua]ity. be through the use of sex-

specific, age-specific, and IQ kange specificvvariaties.'

o .
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T - 7" ""CHAPTER 1

. L INTRODUCTION |

The search for effective means of~assessing learning disabled
children is continuous and often frustrating Because of the unique-
ness of the learhjng disabled few professionals feel totally l
confident in interpreting test data to reach the diagposis "learning
disabled " Historically. diagnosis of learning disabilities has
‘focused on a number of isolated variables Deficits_and strengths
within the child were identifed and labelled Task analysis‘has been
used to determine level -of skill; learnipg styles»have been analyzed ,
andAmatched with supposed teaching modelst motivation, interests and

“attitudes have been inventoried and plotted; attention has been given

. to the significance of parents siblings, and the home environment

,FNo one- would question the inportance of each of the variables assessed
however,crarely are they. all given t; reach a diagnosis. Taken 51ngly :
_they" provide 1ittle information (Hardin 1978). ‘

Much of’the current debate with regard to the diagnOSis of

learning disabilities revolves around the basic question of whether or )
not the field can back up qts claims to knowledge and diagnosis with
‘valid empirical evidence The answer, says Eoles (1978), rests in large
(part on the nature of the learning disabilities test battery - the set
of tests u3ed to determaneuthe quantity ‘and quality of learning dis-
abilities in children A _-

ki

It is the purpose: of the present study to validate a béftery of
!

N,

tests, conprising of a- number of well-established measures and a ?rcj
/%number of “novel" measures, which, taken singly, have been found to
. f differentiate between learning disabled and normally achieving children

~

. :



Genera]ﬂy. the tests in any battery are all designed to fit a
:mode1 of - 1earn1ng disability based upon- an accepted definition. The
prob]emljn the field, however,_is that no reliable definition of
]earntnogisaB§§1tiesfeuists. Because a re1fab1e definition of -
‘ ‘iearniha disabilities is of crucial 1mportance not only’theoretica11y,
- but also on a pract1ca1 level in terms of faci]itating the task of
those involved in educating the 1earning d1sab1ed child, the issue of
definition will be rev1ewed :in, some detail first. This will be
v fo]lowed by aVTook,at some of the approaches to the assessment of
learningedisa6111ties & The present chapter will conc]ude.with an out-

Eine of the test battery selected for the ‘current study.

O 'u"
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. The Phenomenon of, Learn1ngﬁD1sab111t1es

| In genera] when cbns1der1ng a part1cu1ar;ﬂé}omenon, frequentiy

the que§t1oh "what is ft2% serves as a po1nt of departure With regard

to the phenomenon of learninﬁ d1sab111t1es, desp1te a weal;h‘of .

'vresearCh in recent fears, there exists a lack of agreement about what

prec1sa§y cog§t1tutes at&earn1ng 5asab111ty The 1nvo1vement of many

d1sc1p11nes'ﬁn the f1e1d“with each professional group approach1ng the

‘ problqm from a df??erent conceptuﬁ% viewpoint is cited cons1stént1y as

be1ng the cause of sych d1sagr8ehent (e g. Chapman Boersma & Janzen,

" e78; Lerner, 1971** smith & PoHowa_y, 1979). The result is a "chaos of -

»,d&ffer1ng defﬁn1t§pns“ (Chapman ‘Boersma & Janasn, 1978, p. 281)

Traditionally, the detect1on and treatment of learning disorders

.belonged in thegiea1m of neurology and med1c1ne _ As ear]y as 1896

a t
Morgan regorted?bv1dence of children suffering from “word b11ndness "

Orton (193@& explored tﬁe>effect of cerebra] dominance of the right or
pn o o ) oo
- "‘ J,x' . 4“,‘3 ’ a ‘.'.“ - v ’ .'b -~



left lobes on Eertainllearning-related behaviours. Both theorists’
sought physiologically based explanations forffnadequate4§ch001'per-
formance, specifically in reading. This orientation gé%ned its widest
acceptance in the hands of Strauss and Werner (Strauss & Kephart, 1955;
‘Strauss & Lehtinen, 1947; Nérnér, 1948), through whom the éoncept_of
minimal brainhdamage was introduced into the educational arena.
Emphasis on perceptual disturbances, d?stractability, anq?ﬁyper-
activity constituted the nucleus of thié approach'to the problem and
greatly influenced the growth of numerous perceptual-motor models for
deé]ing with brain damage (Frostfg & Horne, 1964; Getman, 1965;
(thart, 1971). ’

By the mid 1950'§,’Psycho1ogists and educators became increasingly
dissatisfied with the term brain-injured. . Thé-expe?ience of Stevens
and Birch (1957) with children whq showed milder perceptual—motor _
d;stu;bances 1ed them to conclude that not all children with learning
: disorders Qere suffering from brain‘démage. As a result, they proposed
. the term Strauss syndrome to refer fo chi1dreﬁ exhibiting_certain
Tearning characteristics such as perceptual_disorders, perseveration,
and distractability. . - . “

However, it ;oon'became apparent that impairments of many of the
chiidren yith learning &ffficu]ties?were primarily cognitivg and |
affective in nature, rather than/psichomotor. New labels began tol
éurface'in the lftgrature.‘ Thus, Jéhnson (1962) proposed the term
[marginal children," and C]eﬁents (1966) introduced the tern "minimal
brain dysfuncti on.-’" 4 .

At thé'start of the iq;ﬁgration phase jn the histony of jéarning
disabilities (wiéderholt,'1974), in an attémﬁg to shift the ;ébhasis

‘v
ML

..\‘—



away from definitions which made-reference to organic etiology to a

- definition with increased educational relevance, Kirk and Bateman (1962)
coined the term "learming disability.” The focus now was on psycho-
logical processes 1ngo]ved in speech; language, reading, writing,
arithmetic and other educational tasks Because.of its educational
relevance, the 'term learning disability .gained w1de support and

0

acceptadce among professiona]s and, especia]ly, among the parents of

learning disabled children.

FRTA

*»

Before discussing the def1n1t1ona] dilemma in the field of
learn1ng disabilities, it appears appropr1ate to. comment br1ef1y on the
term "dyslexia" which has frequent]y been confused with the term
""1earn1ng disability." This is understandable, as a large number of

children with learning disab111t1es have specific problems in reading.
However, the read1ng problems of learning disabled chi]dren are one
. aspect of their overall learning problems. Indeed, some children may
have’g‘disabi1ity in some other area and not in reading, though such
cases are in the hinority e ~ ' /
While the term 'Qearn1ng d1sab111¢y" has been accepted, its
. precise def1n1t1on ‘remains a thorn in the s1de of all whose concern is
with the learming disabled child. _Kass (1977) points out that the
responsibility for a professional nition of the label "1earh§ng
disabled" Ties on the professions 1nvo1ved.and that reachlng consensus
about the handicap--what it is and how to treat 1t--represents a great
challenge in the fﬁe]d. Recogn1zing the validity of Kass'-statement,
. one's disi]]usionment and concern 1ncreases in the face of an apparent:

re1uctance to come to grips with this def1n1t1ona1 dilemma. A look at

L . the ever-1ncreasing amount of literature on 1earn1ng disab111ty revea]s‘
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that, 1nev1tab1y. the authors do point out that many appropches to and
definitions of the problem exist, but these thoughts are abandoned

{

post-haste in favour of one's own ‘best’ appjiach. Thought-provoking
and humorously critical expressions of such

dus operandi are voiced
in the literature (Golick, 1978; Lazarus, 1974), and serve to highlight
the futility of such an approach. '
An expianation of this definitional chaos 1s that the 1nter-
~re1at1onships between learning disorders and biological, educat1ona1
socioeconomic and psychological variables are confusing and have long |,
presented a prob]em at the most basic 1eve1 of science, namely’,
nosology (Hobbs, 1975). - This problem cont1nues“tovpresent a major and
persistent\hurdle to progress in the area of childhood learning dis-
orders and is nowhere more c]ear]y apparent than in attempts to A
def1ne learning d1sab111ty H1stor1ca11y, the method of classifi- e
.catjon has been based on the criterion of-major:handicap,'which .
essentia1]y reduces to-the principle ;} homogeneity by exclusion
“(Myklebust, 1968; Strauss & Lehtinen, 1947). That is, 1earning.dis-
ability was, and continues.to be, defined as a major hondicap when the
behavioural signs (achievement criterion) occurred in the absence of
other maj0r~hand1caps,~tor example, intellectual tardation, sensory ‘
impairment and gross neurological damege (CTemengif\HQGG). Some |
authors have further restricted this diagnost ¢ classification by
‘excluding other maJor hand1caps, for examp]e, soc1ocu1tura1 depr1-‘

vation (E1senberg, 1966) and emotional problems (Myk1ebust 1968)
The definition established by the National Advisory Comm1ttee on

- Handicapped Chi]dren (NACHC }968) represents a synthesis of maJor |

C©

_aspects of previous definit1ons It states: .
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Children.with special learning disabilities ‘exhibit a dis-
order in one or more of the basic psychological processes

- involved. in understanding or in using spoken or written
languages. These may be manifested in disorders of ..
listening, thinking, talking, reading, writing; -spelling.or
arithmetic. . They include conditions which have been re-
ferred to as perceptual handicaps, brain injury, minimal
brain ‘dysfunction, dyslexia, developmental aphasia, etc..
They do not include tearning problems which are due pri-
marily to visual, hearing, or motor handicaps, to mental
retardation, emotiqgal disturbance, or to environmental
disadvantage. (p.

A1thobgh most widely accepted and most frequenf]y employed, the
NACHC def1n1t?od'has Been criticized on many grouhds. Stauffer, ,
Abrams and Pikdlski/(1978) raise opjections because of its sweepjﬁg
nature and.iné]usion of many unclear terms. For example, the term
"basic psychological processes" is open totinferpretatiqn from a

| neurblogica1 appfoach. a psychological approéch; and a school skills
approach, each sing]x valid, yet each éxc]Uding the others (Wiederﬁo]t,
1975). Secondly, the term appears to bevqsedtfh at:1east-tﬁo'ways.
For'somé practitioners it is an educationa]ébéhqyioural term signifying
readfng_qr arithmétic disabifities. Other précfitioﬁers, howéver, °
employ the term etiblogica]]y as an_exb]anation\df’the problem .-~
(Stauffer, Abrams. & Pikulski, 1978). B o
| The NACHC definitionlis among a Iigt bf conf)jctiﬁg‘definifionsv_m |
qombiled by the NIND§vT§sk Force (Chalfant & Scheffelin, 1969). -
Despite differjngjténmino]ogy, there is a substantial degree of agree-

" ment among‘définitions,fapproaches and g]asSification systems - | |
‘(Hallahan & Kadffmah,.1976; Johnson}& Morasky.‘i977). The following
vhavé~peen identffied'as méjb; areas of agreement: academic retar-
dation§ §eneral involveméné of‘the ceﬁ;ra1 nefvous system; unevénv‘
patfern Qf deve]deent; e*c]usion of primary‘pHySiUIOQical problems;

.v/

.4/’



and exclusion of some special problems (i.e., menta] retardation,
' emotiona1 disturbance, socioeconomic disadyantage)j ‘
A number of these commonalit?%j have been questioned. Campbe1?
(1979) has criticized the principlelof discrepancy. Learning dis~- |
_éé§iﬂif§ is now legally defined in terms of a discrepancy.between
dﬁtE?]igence and achievement, achievement in academic areas being
lower than would be eXpect;‘}on the basis of IQ (Education for A1l -
z#éndicaoped Act, 1975,/£yb*:l Law 94-142) ‘Such a definition is both o
.overinc]usive and underinclusive. Canpbe11 (1979) presents cases of a
ch11d with specific cognitive disabilities who wou]d not be 1nc1uded
in the definition and of a child w1th fam11y and emot1ona1 prob1ems
:who would be jnc]uded, in both instances to the child's disadvantage.
In add1tion, there is no consistent agreement in terms of how far
behind a pup11 shou1d be in order to be classified 1earn1ng disabled,
and the frequent]y used formulae for quantify1ng Jearning disabilities
- have yet to be validated (Chapman, Boersma‘&“Janzen, 1978). - |
If we v1ew 1earn1ng d1sab111t1es as lying on a cont1nuum of
. adegree (Sanders. 1979), the role of central nervous system damage at
“the mild end of" the continuum 1s/not clear. The ro1e of brain damage
in moderate and severe 1earning d1sab111t1es cannot be den1edﬁ;but it .
1s not clearly understood Nh11e many 1earn1ng disabled ch11dren show
ev1dence on;sychoneurolog1ca1 abnorma11ty, other children w1th severe
neuro1og1ca1 1mpairments demonstrate no apparent“dqjj?culty in 1earn1ng
(Black, 1973; Shields, 1973): N | ”
Attempts to exc]ude other magor hand1caps can be exp]a1ned in

‘_terms of ‘the need to classify on the bas1s of the criter1on that makes

for thEIQreatest homogene1ty in the subpopu]ation - Thus, by c]ass1fy1ng

“ -



on the basis of major handteap, one is able to define a smaller and,
-presumably, less heterogenous,. diagnostic group. %he.categoricalt,
'separation of learning disability from mental retardation and‘emotional'
disturbance has been questioned#py Hallahan and Kauffman (1976), who
:demonstrate commonality of etid]ogica1,factors and of teaching methods
1n.a11‘three}condit10ns. Furthermore, it has been argued that
children with emotional-behaviouraI prob]ems should probably not be
excluded because of the disproportionate increase in:these prob]ems
in disabled Tearners over time (Critchley, 1968; Eisenberg) 1966
Kline, 1972). Simi]ar1y, cht]dren from disadvantaged backgrounds who,
neverthe]ess, have at least . average intellectual ability, should like-
wise not be excluded (Bloom, 1964; Davies, Butler &, Go]dste1n, 1972)
A sharpening and a refinement of the concept of learning dis-
_apility resulted from the National Project qp,the C]assification ofjl
'Exceptﬁona1 Children under the direction of N1cho1as Hobbs. A JQ1nt1y.'
authored art1c1e by Wepman, Cru1ckshank Deutsch Morericy and Strother
(1975) conta1ns a new]y formed defin1tion\ The definition 11m1ts the
number and types of ch11dren 1dentif1ed as 1earn1ng d1sab1ed by p]acing
emphasis ‘upon perceptual functioning. Etio]og1ca1 and other contr1-
v.buting factors to the d1sab111ty are of secondary importance, as the
/d1sab1lity must be expressed through a perceptua1 or perceptual-motor
‘handicap .in. order to.-be so labelled ’ Hal]ahan and Kauffman (1976)
, argue that it would be more appropr1ate to regard the def1nition of
Wepman and assoc1ates as one of “perceptual disab11it1es " While
"'perceptual or perceptual-motor handicaps are present 1n many 1earning

d1sab1ed ind1v1duals, attempts to determfne*the perceptua1 ba51s of

other.learning d1sabi11ty symptqms, equally as inhibitory to learning, 1
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~ run into theoretfcaT difficulties. | ‘
» | _ Consequences resulting from a lack of a re]iable definition. of
‘learning disability are strongly voiced by Senf (1977) when he writes
'that "{f we cannot define those children who represent the kerel of
our concern then we shall never generate an informational base con-
rcern1ng their problems, nor shall we ever be able to extend that
‘knowledge to those with less severe problems or associated dlsorders"
(p. 539). 2, ',
' The greatest difficulty appears to lie in the failure of estab-
11sh1ng specific cr1ter1a for inclusiog‘ 1th an accompanying ease of .
stating what the category is not (Greenlee & Hare, 1978). The |
: echusion clause w111 u]timate]y have to give way .to systems based on
spec1fic sk11]s and schemas.
One such schema has been suggested by Sabatino and Miller (1980).
They state that 1earn1ng d1sabilities as curren@Ty ascertained are not,
a diagnost1c entity, neither does the term describe a meaningful
A populat1on or prov1de the data usefu] for meaningful instruct1ona1
management or placement As a result, Sabatino and M111er propose two}
‘cr1t1ca1 features as essent1a1 to the understanding and assessment of

’any broad d1agnost1c categ v-as' Tearning disabiTit1es These

cr1ter1a are based on individu achievement moti vation with its three‘
1nterre1ated components of anx1etgg self—percept1ons and teacher’
expectanc1es, and on unique 1earn1n§l§mxles expressed in the c]assroom

ay (1979) argue for indivi-~ )

envi ronment. Simi larly, Smith ané » _‘, '
dualized education focusing on the children 3 needs rather than on the1r '
probTems ' | AT b

Recogn1tion of the extreme heterogeneit’ of the learning disabled
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popu]at{on must be acted upon. Both theor} and research methodology,‘
_ Need to be diverse, and attempts at arriving at a definitive categori-
zat16n of 1earning disabilities must be abandoned (Regér, 1979)..
Chang1ng the conceptual context within which the label “learning
‘disabled" 1s used is what is needed in the #1e1d Used as a concept
and not a category, the term "learning disabilities" nould prov;de a
much needed untfyino'theme to learning problems generally, especially
1f emphasis.is placed upon specific behaviours, and patterns of
ab111t1es and d1sab111t1es Recognition of individual differences
should be the principle guiding the educator's task 1n‘praot1ce, and

- not mePely in words (Hallahan & Kauf?man, 1976); o J

The Problem of Assessment

’Precisely what constitutes‘a 1earn#np disaBility‘ therefore,

: remains‘a‘tontroversia1'issue Formu]at1ons of cause have been )
’numerousu each one following c]osely on the heels of its predecessor,
‘yet stf11 we are no closer to solving the mystery of 1earn1ng dis-
abilities. The only thing that, we Jén say with a high degree of
certainty is that "there are some ch11dren in regu1ar classrooms who |
for some unidentifiable reason have d1ff1co1ty 1earn1ng“ (Chapman,
Boersma & Janzen, 1978, p. 284). s

Because of such a state of affa1rs Grossman (1978), detect1ng

S

perhaps a feeling of despair. fﬁnds it necessary to warn that "we must:

be careful lest we . c]ose the doors to any theory which whatever its
present state, might prove/to be a fruftful one" (p 123). He further
‘reminds us of our. duty to ensure that "every student 1n need get just

as much - service as is human]y possible. until a fina] solution might
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be avaf;able" (p. 123). A ’

Problems in. definition ‘have logically led to problems.inathe
diagnosis and remediation of learning disabilities In order to help f
the child wi{h a learning difficulty, we must first be able to

" identify him. Despite numerous scrééhing programmes for the early
identification of 1earning disab]ed children or "chiidren at risk "
the first manifestation of a difficulty in learning 1s often -in the
sch001 setting. While development of effective preschoo] assessment

procedures continues to be of utmost importance, the concerns of the

h)

J A ‘ . . ) :
present study centre about the identification of learning disabilities

in children-of elementary school age. . -
) In a very genera1 sense, the objective for educationa1 systems is
to advance learning. A means. of dOing this is through successfu]
- diagnosis of children in need. A suitab]e diagnosis.enhanoes learning
_through the institution of appropriate remediation, while a iau]ty/
' diagnOSis can lead to trgatment that limits the child's progress
| Essentially, successful diagnosis resu]ts in a teaching learning envir-
onment that-better meets the needs of the student.

To help meet these needs psycho]ogical assessment is usua]ly
requested to place a child in an appropriate educationa1 setting or to
plan an 1ntervention programme .By psychoglogical assessment is meant
_the "systematic use of-a variety of spec1a1 techniques in order better

;ﬂ
- to understand a givenaindividual group, or psychologica] ecology"

‘(McReynolds, 1971, p. 2). In educationa1 terms, however, understandingv

“Sh .individual is not enough In addition to understanding, the purpose_

of assessment procedures in education. is to help in making dec1Sions

- (Beggs & Leyis. 1975; Cronbach & Gieser,:1965). It is 1in th}S sense

"4 .
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that peychologica1 testfng 1ike any other technique must be evaluated
in terms of the adequacy of its basic assumptions, its helpfulnes§ to

persons seeking treatment, and its clhtributions to actual decision
t

fro the(medtcal model, one of the traditional approaches
to the asses nt of ledarning disabilities: has been the psychometric
approach. In the latter, reliance on standardized testing yielding
normative data has been the focal e]ement In accordance with the |
NACHC definition of 1earn1ng disab111t1es, the search has been for a
_-d1sturbance in “one or more of the basic p;}ch01091ca1 processes"
(1968, p. 4). The assumptlon here is that there are specific
abilities that are prerequisite to the acquisition of academic sgiils
1and_that academic failure is caused by deficits in these abilities.
When a .child is faf]ing in school, a battery of tests ‘is administered
in order to determine thelability deficigp Remedial programmes’are
then instituted, which ain at queIOping those ski]]s in which: the

. ch11d is déf1c1ent It ds believed that improvement in the basic

e

ab111ty wi]] be parallelled by a comparab]e 1mprovement in academ1c
achievement “ , | _ )
- The va11d1ty of this approach has been seriously questioned.

, Hammi]l (1971) crIticizes the approach on the grounds that it 1acks
educational relevance .He states that know]edge of I3, reading level,
or neurological status, while 1nteresting and usefu1 does not prov1de
_isufficient 1nfonnation with which either to estab11sh appropriate goals
or to construct a reaTity based training programme for a spec1f1c child.
,S1miﬂar1y. Mann (1971) calls for 1mproved education of the learning

' d1sabled ‘child on thewbasis of appropr1ate1y determined goals. This is

- ! _.

v
~

[
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most.effectively accomplished through a focus on products (achievements)

rather than on processés (abilities) ] N L oL ST

A concern with achievement and\\ts prerequisite skills is the hub -
of the task analysis approach espoused by, for example, Ysseldyke and ‘
Salvia (1974). This approach centres about the assessment of current
child characteristics and prescription of specific interventions based
“on the child's current level of -academi¢ skill development. ;There is
no recourse to inferred internal constructs, and the primary assumption
of the task analysis model is that elements of. the task interact with
thevskills that,are.prerequisite to the successful compietion of an
iacademic task. Both the task and the skills need to be assessed for
intervention to produce desired results. |

It might be noted at this point that the two approaches need not
be mutually exclusive A combination of the ability training and task
'analysis apprﬁ%ch is proposed by Eaves and McLaughlin (1977) -and
Laycock (1978). among others. Eaves and McLaughlin' for'example,-state
that a systematic assessment - approach that places various available
methods in perspectiVe must. be developed The approach should have
bnoad applicability and take all’relevant variables -into account.

They argue that proponents of task analysis should . give careful con-
sideration'to thedr criticism of standardized tests on the grounds that
thep do not contribute to ‘the formulation of educational objectives.

'_ For the value of standardized tests 1ies not in specifying.alfiost
microSCopiclobjectives; but'in deciding whether or’not_these diminutive
_objectiues)need to be-specified at all.  The assessment procedure
propOSed'hy.Eaves and-McLaughlin is triiphasic screening (mush),

" clinical assessment (melon), and follow—up assessment (rock). Therg is

L
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progressive elicitation ‘and e]ucidation of the individuai 3 strengths

' and weaknesses L . - ”f/f ‘

| In a much stronger defence of the process approach to assessment,

- Targesen (1979) wrftes that much of the criticism directed at this
approach is“valid, primari]j’because'those involved in the ability
training model have uséd inadequate measurement devices and concep- E
tualizations of the processes invo]ved. Psycho]ogicai processesy”
cannot reliablyibe neasured by a single operationt;fAsﬂFiave]i (quOted
in Torgesen, 1979) states- "Every task demands. from the child know-
Tedge and skills other than, and in addition to, the target concept or
ability it was designed to tap." Psychological processes are more,
’¢e11ab1y measured if critical features_oi'the task are manipulated

and it has been shown that subprocesses involved in specific tasks in

ific settings can be measured and trained. By way of.integration

o? the process a ask analysis approaches, the 1dentif1cation process

-

responsibie for poor 1 arning should start by ana]yzing the task rather i

than the child. Torgesen conciudes that the notion of deficienc1es 1n

, the processing a _- r»]earnrng isgessential to. the

T

- - : ‘ \\
. maintenance of concern with ‘arn1ng disabled children as a.special

subgroup w1th1n the general popu ation.

(1977) cautions against the pre-

.

Nriging in a similar vein, Sne
' mature ‘abandonment of the. abi]ity defic t mode1 .  She notes*that from o
a diagnostic-prescriptive point of view, bo the ability model and ki
' task analysis model are full of shortcomings, ‘aNhough the latter meets
diagnostic prescriptjve criteria more successful]y ‘ Essentia]ly. both
: approaches fai] to take into account the motivat1ons values and

attitudes of the-- 1earngr:\\1n a review'of some of the tudies critica]

hY \ e .
. . .

. R
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of the ability model, Smead concludes that, while certain assumptions'

A of that model appear invalid, the crucial hotion that stable individua1
. differences in certain ‘abilities may be present and capable of being
assessed and remediated has not been negaEbd As in Torgesen (1979),

v measurement difficu]ties are again cited as the major pitfall of the
ability approach But, the task ana]ysis mode] too is not without -
b]emish. as the existence of hierﬂrchies of knowledge is questionable.

Stead concludes that both models need %o be extended to allow adequate ”
coverage of the teaching—iearningvenv;ronment and need to be used in -
conjunction The ability model is retained because of its concern with
individuai'differences and causai explanations; the: contribution of the
task analysis mode] Ties in 1ts more complete’ coverage of the‘diag- "
? nostic'testing arena. - _ v o

| ‘Recentiy, Hardin (1978)" proposed the application of a fairiy new
approach to the assessment of learning disabiiities Viewing both
abiTity and~task oriented assessment techniques ‘as too restrictive and
incompiete, she suggests an "ecoiogicai“ model, the term ecology :ff
implying the "stddy of the 1nteractions and interrelationships of

\\ﬁz.iiving organisns with their environments" (p. 15) The env1ronments to

’ be explored are the unique conditions within. the child, 1nf1uences
w1thin the sch001 and dynanncs within the home. Understanding the
three sets of conditions in combination results in the identification ‘
of needs in the .cognitive and affective domains, and the estabiishment

 of intervention\priorities based on. the identified needs. In turn, 3 |
interventidn priorities guide theqselection of instructiona] materials.'

~ Inthe ecological modei standardized tests are not eXciuded but L

the emphasis is’ on appropriate anaiysis Thus the important infor- |

. \\\\. W
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mation is not a normative score dt”profile ‘but rather an understanding .
of the behav1ours that contributed to the level or score atta1ned ' )

Also. informa] assessment comp]ements forma] assessment, and in many

‘ L

instances is more fru1tfu1 1n suggesting teaching 1nterventvons

A

(Smead, 1977)

o~

The concept of informal assagsment is based on sound logic. Few

people,_even the most ardent of psychometricians, would disagree that
'behaviourvseen in the testing situation isi:?Tddm replicated outside of
it, where many other forces 1mpinge upon the€ individual to produce
¢ behav1our The role of the teacher, therefore, and parent;'assumes
critica]hproportions, for these are the significant.others who are in -
daily contact with the child,- and understandrfhe!child far better than;(/
even the most accomp]ished psychometr1c1an ;
The eco]og1631?model for the assessmenb of 1earn1ng d1sab1]1t1es
A'augurs well for the future. Its greatest value 11es in that 1t places
,the individual in the context of the many 1nterre1ated environments
wh1ch 1nteract to produce behaviour. The mode1 1ncorporates a number =
.of proposed a1ternat1veshwith ease. Ecoiogfcal assessment would include
the assessment of ach1evement mot1vat10n and Tearn1ng styles (Sabatino
& M111er, 1980), attxtudes and values (Smead 1977), physical abnor- .
malities (P1h1,;1979), and social contexts (Coles, 1978), and would
uti]ize both task analysis procedures (Ysseldyke & sdlvia, 1974), and
techn1ques for the measurement of processes, or ab111t1es (Torgesen,
1979). . Do '
One of-the envi ronments t!hat the ecologi cal mode] exp]ores is the
env1ronment with1n the, child whi1e controversy regarzing the

relevance of psychological processes to diagnosis and remediation con-



17

V)

tihues to be prominent in the field, there is increasing realization
and écceptance of the fact -that affective Vériab]es play an important
role in a child's performance in school. Chapman (19?9) states that
*the consequences of negative affective characteristics in learning
disabled children may. lie in the perpetuation of their'16w levels of

~ academic achievement" (pt 153). It is important, therefore, to

, consider factors ?ther fhan_cognitivé when‘assessing the:learning dis-
abled child. ) o

‘The focus of phe preseﬁtvstuéy centres around the'use df selected
cognitive and non-cognitive measures as these différentiate between
learning disabled and normally Qéﬁ}eving children. In selecting a

test battery, one thing appeared 6bvious from the above discussion.

There is no final solution or remedy either to the problem of definition

o»-;earning disabilities‘or the ensuing prob]em of diagnosis and
(’,/::;iﬁﬁation.' Risks need to be taken. Such ristthking may involve the
use of 1gsé than proper diagnostic instkumenfs’and‘trQining procedures
(Hagin & S{1Ver*L1971).; Above all, however, it mustvbé respoﬁsfble
risk-taking. | | i
:Rea]izing that an optimal test battery for the assessment of
learning disabfTities hés-yet to be discpvgred, for purposes of the
:preSent'study, the rfsk\invo]§es“theﬁusé of a test battery which is,.
in effect, a'marriage between o0l1d and new.” The old is rep;esented by
the Bender Vi§uél Motor Gestalt Test and the Wide Range Achievement
Test;-the ngwAbj,the.ViSUal Aural Digif Spah Test and the~S§udent's
leergeptfon of Ability Scalé;_'TheSe fnstruments;wi11Abq detai}ed,'and
ratiqnale‘fbr their 1hclhsion'preséntéq"in_chapief'3. Tﬁe‘ensuing a

-chapter will deal with a review of the 11terathré} as it pertains to-
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the constructs measurad by these instruments.
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CHAPTER 2
_ (REVIEW OF LITERATURE AND RESEARCH :

- Kirk 21972) has urged that we deemphasize our toncern with causes, '
for with 1earn1ng disabled children the cause is frequentp? nebulous ,

often unknown and frequent]y 1rremed1ab1e It is/j6r“thfs reason that
Kirk proposes the term "corre1ates" be used inste%d of "causes," since

" the emphas1s should be primarily on educat1ona1 corre]ates or factors
relat1ng to the functional behav1our of.the learning disab]ed child.

| When"Kirk writes of “correiates," he is speak{ng about those
psychological processes that are assumed to underlie 1eaghin:kand‘
achievement in schooI,,and which form the nuc]eus of the abi ty deficit
model.} It was noted. 1n chapter 1 that there is deep-rooted d1:§gree-
ment with regard to the ability def1c1t_mode1.of Tearning d1sa Tities
(Ysseldyke & Sa1via,»1974). It was also noted, honeYer,.that-con-
tinuing dnterest in,psycholdgicai processi;)pot on1y is essential for
the preservation of concern. wtth 1earning.“isab1ed chi]dren as a |
_spec1a1 subgroup within the genera1 population (Torgesen, 1979) but is
also needed to comp]ement other approaches to d1agnos1s and remed1at1on
(e g. Smead, 1977) , ' i |

| Premature abandonment of the assessment of psycho]ogtca] processes

appears unw1se, if for no other reason than that we do not yet fu11y
understand the nature of psycholog1ca1 processes as they contribute to.
various types of disorders The concerns of the present study revolve
around part1cu1ar var1ab1es that$frequent1y have been found to be
assoc1ated with 1earn1ng d1sab1ed children. Specifica]]y - perceptual-
: motor ability, aud1tory-v1sua] 1ntegrat1on -and affective variables

These factors, as they re]ate to the 1earn1ng disab]ed child wil] be

',19'
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_ reviewed in the following sections. ’

¥

Perceptual-Motor Abjility

Concern with perceptual difficulties was present at the inception

: of the field of learning disabilities as a distinct area of knowledge

Gradually. the focus Shlfted from the study of perceptual dysfunctions -

in’ brain-inaured children to the study of perceptual disturbances - .
3

experienced by otherwise normal children in the school setting;‘ 0f all

- the senses, vision has been the most emphasized’in the field of learning

disabilities. Coupled with this emphasis on visual perception has been

the development of numerous educational programmes geaned‘Eowards the

remediation of Visual-motor deficits. The underlying assumption of .

vmany of these remediation programmes was that appropriate perceptual

development is essential to adequate conceptual development (Hallahan &

Kauffman. 1976) .
The best known in the field is Kephart (1971) He postulates that :

the child's first encounter with the environment is through motor

. activity. With maturation, and through bu1lding a hierarchy of motor |

skills, the child learns to experience the world perceptually by

:matching his perceptual experiences w1th his motor experiences ‘ That~3

'motor development precedes perceptual development has been questioned ) p

by Gibson (1969) In her studies of- infants, she demonstrated the

presence of depth percepﬁjon in infants’ by at' least 6 months. _ She

. argues that if the child has not yet developed depth perception ~then '

‘he ‘cannot manage the teaching and manipulating behav1our that is

77:necessary for him to learn about his environment

h

Nhile the order in which the two skills develop has been obJected .'
/ .
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to, the 1mportance of the 1nteraction between the two is genera]]y

- ragreed although ‘there might be differences in emphasis. Barsch (1965),

' for example, stresses the.ro1e of motor activity. According to him,
learning difficulties are deficits in movement_efficiency. Frostig
-(1976) emphasizes perceptual,training in a programme integrating °
sensorimotor, perceptual; and 1anguage training. She states that such .
a programme has been found optima1 for children who suffer from
1earn1ng deficits ’ o .
With the deve]opment and ready. acceptance of perceptua]-motor
- programmes into many educat1ona1 curricula, attehpts have been made to
4assess the relevance of perceptua1 motor abilities to school 1earn1ng
and ach1evement . . | _ ‘v o
;Love]]; Shapton and Warren (1964) administered a battery of tests
; to a group of reta?ded readers, whose mean age was 9.8 years Results
showed that retarded readers exh1b1tedcho def1c1t in performance on an
ora] test of language but performed poorly on tésts, 1nvo1v1ng spat1a1>'
'relatlonsh1ps, showed d1rect1ona1 confus1on made errors-in copy1ng
words and-rotated draw1ngs ‘of abstract de51gns S1m11ar1y, Shankweiler
(1964), upon exam1nat1on of 12 cases of reading d1sab111ty, conc]uded
- thai'dyslexaa W%ﬁ a d1sorder of v1sua1 percept1on often occurr1ng
1ndependent of any defect in oral language development ) ’ )
Lyle and Goyen (1968) invest1gated the performance on v1sua1 recog-
nition tasks under 1mmed1ate delayed and sequent1a1 cond1t1ons In a11'
E three cond1t1ons retarded reatlers performed less well on recogn1z1ng
\}letters, lines and shapes. " The authors’ conc]uded that th1s was - due to .
_ ja genera]ized perceptua] def1c1t, wh1ch appeared to be greater at

-younger age 1eve1s Subsequent to\th1s, Lyle (1969) suggestéa'thatttwo,

<.
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factors might'be related to reading difticuities. One factor comprised
~ of tasks]withfa strong.perceptualiconoonent;>uhi1e thegsecond.tactor o
consisted of items requiring verbal skills: On this basis, Ly]e’
concluded that two.tyoes of reading retardation exist.'VOne is non-
verbal and ‘related to perceptuad skills, the second'jsvverhal. In
~ particular, the'perceptual factor plays‘a big ro]e’withdchi]dren below
8 years ‘ ,' ' . |
A An articte by Gred]er (1972) provides a useful summary of inves-
‘ t1gations into perceptua1 defic1ts found in dys1ex1c children. ,Ih'
‘agreement with the work ‘of Ly]e(and Goyen cited above, the author
emphas1zes that v1sua1 perceptual ability operates most strong]y in
" the early stages of 1earn1ng to read and that th1s def1c1ency is not
the sole factor producing dyslexia but comb1nes w1th other def1C1enc1es.
Concurr1ng with the 1atter:\E1ark (1970), after test1ng all children -
in the County of Dunbartonsh1re, Scotland, (N 1544), who were born |
'between Apr11 1 and. August’31, 1959, concluded that the str1k1ng |
_\f1nd1ng was the d1versity of d1sab111t1es and not an under]y1ng |
‘pattern. common to the group of retarded readers.

The perceptua] defic1t hypothes1s of read1ng d1sab111ty has been
refuted most strong]y by Ve]]ut1no and assoc1ates (Ve]]ut1no, 1978
_Vellut1no, Steger & Kandel, 1972). In one study (Ve]lut}no et a]

1972) subjects were requ1red to'reproduce -from memory Verbal and non-

verba] st1mu11 first hy copy1ng, then by reading There were no
.d1fferences between poor and good readers in copying bath verba1 and
non verba] stimuh However, the poor readers performance on. the
“oral reading task was often incorrect., The authors conc?uded that

poor readers are ab]e to process visua] representat1ons as well as



23

normals, but find‘it-difficult to integrate and retrieve the verbal
- equivalents~of-suchminput;~-Moreover;~perceptuai'errors'that do occur -

.in the process of reading are manifestations of a reading disorder,
~and not the cause. |

" Fletcher and Sat; (1959)'comment}that any unitary deficit'exp]an-
ation, be i%‘a perceptual deficit or deficit in some aspect of verbal
mediation, is too, simplistic As Satz. and Van Nost(~pd (quoted in
F]etcher and Satz. 1979) state, it seems that perceptua] prob]ems are
characteristic of poor readers at lower age leveis while linguistic
| deficits are more apparent in older poor readers, i. e beyond 9 years,x
- Sex. differences have. frequently been observed in connection with ‘\ﬁ\t
'; perceptua] and perceptua1-motor abiiities and reading Lovei] fGray
- and. Oliver (1964), after testing a group of 14 and 15-year-oids,} o o
reported that differences were seen -in visua1 perception between ma]es o |
©dn the samp]e, but not the femaies Lawrence and Potter (1970), in a
i

‘7study of children between the ages of 4 and 8 found that children with
‘functional articu1ation defects also had concomitrn;>defects in the ‘

. area of Visua1-motoh integration. but - that this was true oniy of

.i ma]es ' Similariy, in Co]eman 3 (1968) sample of 90 chiidren from
grades one to six, who had been referred for severe 1anguage arts and o
o specific reading performance deficits 30% of the chiidren were found ‘
C to have a ‘visual perceptual—disturbance, while a1most—56%—had—some—sort—--—
| of v1$ua1 problem" These disturbances occurred in a significantiy
._higher number of males than fEma1es in the primary grades
The’contribution of component parts of- visua]-motor functioning
has alsotbeen investigated Crary and Ridgway (1971) examined the

o 1nterrelqtionships of visua] discrimﬁnation,vvisua]-motor copying and

o

o
i
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‘visualimotor d!hory abilitiesbto reading achievement While all three
-smabiiities were related;- visuai -discrimination was’ the best predictor
.of reading achievement Chissom (1971) studied the re]ationship of ~_
motor factors to academic criteria between first graders and third .
graders. Factor analysis yielded three factors. balance, dynamic
strength, and'gross.motor co-ordination "The factor structuring of'
motor skills was stable -over time; however, a significant re]ationship :
existed between motér abilities and measures of academic aptitude and
~academic achievement for children in the first grade only. He con- |
ciuded that perceptua]-motor training would be more successful when
-vadministered to younger children. |

ﬂ Symmes and Rapaport (1972), working from a mu]ti-antecedent
mu]ti-consequent model, studied a group of children between the" ages
7 and 13. The chi]dren were screened to exclude those with a poor
'1‘med1ca1 history, sensory impairment chronic 111ness seizures,

| history of a serious acc1dent,.and-prenataJ and perinatal conditions

freiating to feta] anox1a Their resu]ts suggested that the assoc1-\

ation of 1mmaturity in visual-motor functioning that is frequent]y o

<re1ated to- reading difficulty appears only in popu]atio heav11y '

T biased in the direction of attendant neuroiogicai signs. ' An inter- .

' '4ch11dren s reading

esting finding of the study was that chiidren experienc1ng reading
7. diffyculties were superior 1n three-dimensional spat1a1 v1sualization
,'The authors suggest d that the frequent reversa]s found in these

rformance may be due to their encoding two-

"“dimensional forms (e g\; b d) as reiating to one three dimensional '

- Seueraﬁ'authorS'haye atteMptedftoeshow#the

.
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motor ability to reading skills and school achievement utilizing
ﬂ'pre-testmpost-test-research;design;m-Ames—(1969)-1dentified a;number
of grade two children ln?need of - perceptual training. After 6 weeks of"
training in visual-motor actlvities, the children were" retested on a
series of tasks The experimental group had improved s1gn1f1cantly,
but they were still far behind the’ average age expectation in terms | -
of vlsual-motor development By contrast, the control group had fallen
further behind It was concluded that perceptual trainjng can help a
1}b1]d who 1s lagging developmentally to perform at his highest '
potent1al developmental level. On the other hand those ch1ldren who
are be w1ll fall further beh1nd 1f curat1ve measures are not
1nst1tuted Elkind anH»ﬁebl1nger (1969) approached the question of
-perceptual training from'P1aget S theory of decentrat1on Accordlng to
fthii theory, percept1on moves 1n the d1rect1on of 1ncreas1ng 1nde-
pendence fromudomlnant aspects of the v1sual,f1eld to a-pos1tionr1n
"which one explores, reorganizes.andAantiCipatestlements in the visual
field. ‘This<percethal develOpment is related to readlng in that the
_;child must be able to synthes1ze, explore and scan the printed page,
,and schematize the letters as words. He must be aware that the same
'letter can have- d1fferent sounds in different contexts. In addltion,.'
‘he must be able to transport and ant1c1pate meanlng among words and
sentences Elk1nd and. Debl1nger matched a group of second-grade
Negro children for.reading achievement and perceptual ability ‘The
"experimental group/were tra1ned on a ser1es of ‘non-verbal perceptual
: exercises for one half hour 3 times a week over a- per1od of 15 weeks,
'whlle the control group were given a commercial read1ng programme

L Following tra1n1ng. ‘resul: revealed that the experimental group had




" made significantly greater improvement on vord reGognition and word
~£ormation-than ‘the controt group These results speak in favour of -
perceptua] training, but the authors stress that this type of training
should ‘be coup]ed with verba] methods for greatest effectiveness. *%

The studies reviewed up to this point have all dealt with some *
aspect of reading difficulty. Before reviewing a number of investi-ﬂ7
gations that have utilized the Bender Visual-Motor Gestalt Test
(Bender, 1946) as it relates to schoo1 achievenment, the re]ationship
of visual-motor ability to achievement in mathematics will be noted.

The area of a specitic learning disabi]itv in arithmetic remains
under-researched. fhe worh\that has oeen;done'suggests that poor
visual-motorperformancecan,Be\:etrimentai to performance in

: arithmetic (Wedel1, 1973). Smi £1969) includes v1sua1 and auditony
© memory togethbr with visuai-motor abglity as basic skills fﬁqu151t8't0

) v/ \ - B .
satisfactory performance in arithmetic, Johnson (1979) writes that,

'whereas the exact nature and importance f perceptua]-motor Sk1]]S in
the tota] learning disability field is cdr‘ ntly being debated, ‘there
| is no argument that much of the performance bbhav1ours necessary in
-;arithmetic demand activity of this type. Prob]ems affecting/fhis
segment of learning behaviour present major hurd]es to the deve]oping'~ .
arithmetic“pupi1. _ |
| .Thevpossihlevva1ue of sensorimotor activities in mathematics
}achievement was highlighted in a project'conducted by'the'Internationa]
Association‘foF'Ev:]uation of ‘Educatjonal Achievement’in Mathematics,
reading comprehension'and science/ The principal factor examiged- was

the age of entry into school 9nd achievement at,age 10 and 12.
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that there may be some interaition between age of entry, sensorimotor
_.activities, qualitative planning, and the -effect of background on the
attainment of inte11ectua1 ob}gttives in mathematics. They suggest a

closer examinat1on of these variables as they re]ate to read1ng com- - T

prehension and science. R
Many stud1es examining the relatiodship of perceptual- -motor
functionfng to school achievement have utilized the\Bender ‘As pa#% of-
her work at developing a scoring system for’the Bender for use with =
young/chi]dren Koppitz (1963) states that v1sua1-motor pe:ception
. underlies school achievement in the e1ementary grades 1n three bas1c
ways: a) the child must be ab?e tn perceive a design as a limited K;\
’:who1e and be able to control his gctions with regard to the stimu]us
figures;'in this cespect he must be able to perceive and understand
the begfnn1ng and end of a word b) the child must\have the ability to
—perceive and to copy designs in regard to direction and form, i.e, the -
ab111ty to write letters correctly and to fo]]ow a wr1tten word freom
right to 1eft, andxc) he must have the. ab11ity to 1ntegrate parts 1nto
a whole Gestalt,” 1 e., abi]ity to form whole words out of sing]e Ietters
and to underséand that one and one make two. '
| In1tia1 1nvestigations by Koppitz (1958) showéd that the Bender
.could d1fferent1ate between above average and be]ow average students 1in
the first four grades of 'school. Keogh (1965) found that the corre-
- lations between he Bender and reading criteria were sign1f1cant but B
'the1r magnitude wis too small to. a110w confident 1nd1vidua1 predict1ons
_ of read1ng Rath r, .the Bender performance reflected the genera] |

pattern of schoo] perfonm”'ce is respect, poor scores were not

. -good ppe ictors of overal] school f nctioning, whereas gond,scores were
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correlptéd/uith several areas ot maturity pertinent to reading. Keogh
'»~concluded hy recommending the Bender as a screening technique-for-the
" identification of children likel;\to be succeéssful in the school
programme : ) o .
¥y study by Coy (1974) showed that, overall, the Bender failed to

predict reading and mathematics achtevement in the third grade He
offered the explanation that the Bender may not be ansitive to reading
and mathematics difficulties involVed\i;b:eiging:ffd mathematics at
this age level, and that there are prob y other factors in operation
besides visualhmotor impainnent as neasured by the Bender. However,
one isolated scoring category was a good predictor'in diseriminating‘_
bEtween high and low readers, the categoryﬂofintegration errors.
Becker (1?70) placed 64 children of average age 6 with normal intellif
gencevinttwo‘gﬁoups, distinguishing them‘hy the number ofjerrors of
| _.spatial orientation that,théy-had made.on the Bender. - It was found

‘.that??naccurate.spatial orientation}in Bender test reproductions was’
related to inferiority in pérception oi'order'bf letters in. words

. Werner, Simonian and Smith (l967) tested 90% of children born in
'_Hawaii in-1965 when they were between lO "and ll years old Comparing
:their results with those of earlier studies, the authors conCluded that

the correlation betwe n the group administered Bender error scores 'and

both reading grade and rea i test scores was 51gnif1cant but less

In. addition they f

'pronounced than had been f'ound previ

uthat With intelligence controlled, 1nadequac anguage functioning

. ™~
. rather“than level of perceptual-motor skills discriminated most

. ;hildren with reading problems in the upper elementary grades Similar»

‘conclusion were reached hy Nielsen and Ringe (1969) as a result of
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their study of 20 Danish chi]dren, aged 9 to 10. They stated that 1t
- is;probable that the. Be}der and other perceptual- tests (Draw-a Man,- -
Frostig tests) do not differentiate good and poor regde this age.
Ackerman, Peters and Dykman/XlQ?]). using a sam:?e?:;ajxementany
- school boys between the ages of 8 and 12, found that’ 67%~ofsthe ‘»ii
“learning disabled group as opposed. to 44% of the control group made\\h
more errors than the myan of equ1va1ent age scores in Koppitz nor-»
mative sample. There were, therefore, many false!gpsitives and many
false negatives Ovenpl] only 24% of the 1earn1ng d1sab1ed group had
a marked visuaT-motor 1mpa1rment On the other hand Egeland and ;; :
| DineTTo (1972) 1nvestigating the 1nterre1atidnsh1p between psychd |
_V11ngu1st1c abi]ities, visual-motor skills and ach1evement in grade
three through five, conc]uded that the visua1~motor 1ndex as ‘
measured by the Bender; was the one independent variab]e contributing
‘ “1n a s1gn1f1cant way‘%b the mu1t1p1e correlations for achievement i |
vocabuTary, read1ng and ar1thmet1c éf N : .

FinaTTy, a rev1ew~of 60 stud1es using visuaT~perceptua1 abi]it

‘measures was carried out by Larseh and Hamm111 (1975) The combine

result of the correTationaT research treated in the paper suggested ,-?
'hhat ‘measured visua\:perceptuaT skiTTs are not suffic1ent1y re]ated;tof
' academnc achlevement to allow reliab]e predictions. It was suggested

.that more studies of a Tongitudﬁna] nature be undertaken to detehmine

the true va11dity of these constructs and the1r re]ationshlp to schopl

'.Tearning
' Evidence on the re]ationship of perceptuaT~motor ski]?s to scho 1 j'
Iearning and ach1evement is certainTy contradiqtbny The on]y area: of

some. agreement is. that visuaT-perceptuaT difficu]ties are not consi -
/ v . _ :
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tently associated with learning difficuities in older chiidren, al-
-though/they;may be'moreiimportant'ihwyounger chiidren (Benton,71975;
Satz & Van Nostrand,fquoted'in Fletcher & Satﬁ, 1979; Rutter & Yule,
1973). o , | .
In terms‘of the present study, involving third grade pupils, it

is predicted that the 1earning'disab1ed children will demonstrate
inferior visual-motor abi1ity : Furthermore, it is predicted that
Visual-motor performance will contribute substantially to the correct
claSSification of learning disabled and normal]y-achieVing children.

Land

Auditory Visua] Integration 2

The field of learning disabilities has long. been characterized
by a concern with how children process information (Bryan & Bryan,
1978) Theories, assessment techniqﬁés and remediation programmes
have focused upon the way in which the - 1earning ‘disabled child
receives ‘and utilizes sensory information in performing academic tasks

J
, . In this respect moda]ity systems have prov1ded structure for analySis

‘ ~The dichotomy between’ Visua1 and auditory processes is usefu1 in
' differentiating between a chiid s strengths and weaknesses Identifi-
cation of strengths and weaknesses carries with it imp1ications for ®
'remediation "Some educators (Sabatino & Hayden, 1970) recommend

teaching to the child 5 strengths whereas others (Ha]lahan &
Cruickshank’ 1973) argue that remediation attempts shou]d be directed
tpward inEroving the child s abiiity to process information in the "

“deficit sgnsory channe] ) o ,

| Kirk and’ Kirk (1971) however, state that both the defiCit

e /

.y oriented and the: strength oriented approaches neglect the roIe ‘of inter-
J ) .e;‘jﬁﬂ
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sensory integration in learning. The assumption that 1mprovement

- through tra1n1ng 1n one moda]ity wi]] genera]ize to other moda]ities

.3 K
and result 1n an overa11 improvement of perceptual functioning is

)

questionable, particularly in the case of children with intersensory"
integration deficits. They also p01nt out that concentration upon the
child's strong, or preferred moda11ty serves only to widen the gap -

between ab111t1es and d1sabi11t1es that existed prior to: remed1at1on,-

/

and this, in turn, further hinders the deve]opment of intersensory

.,

1ntegrat1on
Most classroom activities make many simu]taneous demands on
ch11dren A ch11d S cognitive processes may be intact for funct1ons

w1thin a system but break down when requ1red-to convert from one

'system to another Of the processing systems, aud1t1on and vision are

the two major te]oreceptor systems that are cr1t1ca1 not on]y for the

-deve1opment of ski]ls, general]y, but academ1c competence too. IOf

part1cu1anmnote 1s the fact that the deve]opment of 1ntegrat1ve

organlzat1on between aud1tory and visual systems appears to be essent1a1

for the acqu1sit§bn of such a pr1mary educat1ona1%§k111 as read1ng,

prob]em area’ for a great maJor1ty of 1earn1ng d1sab1ed children.
Read1ng, in order to>;e effect1ve, requ1res the integration of- v1sua1
1nformation with other 1nformation such as spatial d1rect1on and tem-
pora1 sequence.

The- estab11shment of auditory-v1sua1 correspondences is an

, essent1a1 aspect of 1earn1ng not only read1ng, but spoken 1anguage.

iwr1t1ng. and spe111ng, as we11 as ar1thmetica1 operat1ons w1thout

o these auditory-v1sua1 correspondences ch11dren w111 have d1ff1cu1ty

_understandjng the complex concepts in the wor1d about thems and w11]

3 /"'\‘, v

,
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fail “to develop the increasingly sophisticated skills required to deal
effective]y with such concepts: (Chalfant & F1athouse, 1971).
There are differing viewpoints as to the nature and development
| of sensory integration While these 1ie outside the scope of the
present review, it will be sufficient to note»that certai;.authors‘be;
lieve that sensory integration\is'a result of maturation and experience
(Birch & Belmont, 1964, Birch & Lefford, 1967). Others argue that the
senses are 1ntegrated at first and are differentiated with experience
(Bower, 1974) Stin others contend that the senses are integrated at .
all times and that improvement is w1thin a modality (Gibson, 1969)
. The focus of the following rev1ew w111 be on .the studies that have
',1nvestigated the roie of 1ntersensory 1ntegration in the performance of
academic tasks. | o ‘ T
Birch and Belmont (1964) found that children wdth reading diffi-
:v Ulties have problems in transferring from ‘one sensory . modaiity to
another Beery (1967), 1n an e]aboration of the above Study, argued
’that’the ability to match auditory stimuli—preceded by visual stimuli
corresponds more closeiy to the process of reading, since visual -
‘stimUIi initiate the ‘matching process.” She tested, therefore, the
'ability to match both auditory-visual ~and visua]-auditory sequences.
Her . conclusion was that, regard]ess of whether the standard was
auditory or visua] the abiiity of the dys]exic ch11dren to make com- .
>~parnsons between auditory and visua] st1mu11 was 51gn1ficant1y inferior f'
to the average readers Simi]ar]y, Mueh1 and Kreﬂbnack (1966) found -
.'that v1sua1-auditory and auditory-visuai 1ntegration not oniy predicted
\*ereading, but was also significantiy related to 1etter naming ability |
Love]l and. Gorton (1968) factor ana]yzed the performance of a group-
S Awsf‘

% -
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of bA}kward readers and a group of normal readers on a battery of nine
- tests. - For the reading deficient ‘group,. Factor I accounted for 48% of :
the variance and suggested a dimension of neurological impairment, |
speCific in nature, it correlated highly w1th tests of auditory-visual
_integration In the nomal reading group, Factor I was related to
language and correlated substantially with auditory-visual integration
and sound-symbol association

The developmental course of auditory-visual integration was’
studied by Birch and Belmont (1965). The most rapid growth in auditory- .
visual equivalence was ,in the earliest school years, between the ages 7
of 5 and 7, reaching an asymptote by the fifth grade Additionally, it.
was found that correlations obtained between 1q. and auditory—Visual
,integration were associated but ot synonymousft’;n contrast, the ;o
correlations between IQ and reading ability rose with age The authors
' concluded that, in acquiring reading skills primary perceptual factors
h'are most important for initial achiSition but more general intellectual
'factors are more important for later elaboration -of that skill
‘ The report of an asymptote in auditory—visual integration by the

fifth grade was questioned by Reilly (1971). 0verallg while results of
his study suggested that ability to integrate auditoryJVisual stnmuli

was Significantly related to reading achievement* the development of

- that ability is different for boys and girls Girls develop this

ability to a higher level of success earlier than males and it reaches
.- an asymptote by about grade four. For males, on the other hand, the 5

| ability develops later, not reaching significance until the second grade,
l dand still developing at grade Ffour leveln | '

It had been stated that the levelling off of ability in’ auditory- o

\ o ) oo
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visual integration by.grade fiue may have been due to the low cetling
‘;‘of”the te;tf(Btrch'&“Be1mont,”1965);“’To’obviatevthTs:f1aw;’Kahn and -
Birch (1968) extended the origtna1 test to include more difficult
~ items. They studied the re1at10nsh1p of auditory-v1sua1 integration
and reading achievement in 350 elementary school boys in grades two
through six. . Auditory-visual match1ng improved with age'and correlatedjj
significantly with,readingfachieuement. ~This association continued
even when IQ wa: partialled out. In addition; visual and auditory |
..discrimination skills, rotevmemory'and:app]ﬁcation of verba].jabels.to
the physicaI stimuli were.examined.as possibie mediators of auditony-
‘visual"integration\ .None of the mediators examined satistactorily |
| accounted 9or 1nd1v1dua1 d1fferences in aud1tory v1sua1 integrat1on,
w1th verbal med1at1on be1ng the 1east effect1ve

o

‘The: 1atter finding is in ‘sharp contrast to the results of a $tudy

., by Blank, We1der_and Br1dger;(1968). Blank and his assoc1atesefound

~ that, genEraliy, thevretarded readers;were inferior in labelling
- temporal'sequences whether visual or auditory, tending-particularly to
~omit the pauses wh1ch spaced out the temporal sequences They con-
'cluded that regard1ess of whether the task 1s intramoda] or cross-'
'Mt modal, retarded readers w111 have d1ff1culty in cod1ng those aspects of
_ the task which demand a h1gh ‘level of abstract1on Some support for -
’ath1s is. prov1ded by Cashdan (1972) who concluded that the main d1fficu1ty A
A of poor readers was - in attend1ng to and 1abe111ng rhythms rather than
in: aud1tory-visua1 1ntegrat10n as- such |

One of- the é’ ticisms 1eve1]ed at B1rch and Be]mont s study (1963)

'was that the test usgd for determinlng auditory-visual integrat1on may

have been confounded by the method of presentation The-audmtony



35

stimuli were presented through a series of taps made with a pencil in

“full view of the subject. The question was:. .to what degree does that

particular test reflect the abiiity to transpose from temporal to
spatiai formats within the visual moda]ity, rather than the ab111t9 to
transpose between audition and vision? -

In answer to this question Sterritt ahd Rudnick (1966) 1nvesti-
gated the ab111ty to transpose between tempora] and spat1a1 formats
within the same modality (v1sua1), and between modalities-(auditory- '
visual). They found that the_ former did not differentiate good from

‘poor readers at grade four level whereas the ability to transpose frmn
"auditory -temporal to visua]-spatial may be the- criticai function The
~ study was replicated on grade: éhree chi]dren (Rudnick Sterritt &

Flax, ]967) White both 1ntramodai and cross-modal tempora] to. spatial

transp051tions were successfu] 1n predicting reading achievement the

translation of visual- tempora1 to v1sua1-spat1a1 sequences was the

~ best predictor of reading achievement for the third grades Combined

resu]ts from the two’ studies suggest that individual diffe nces in

_visual perceptual abiiities become less 1mportant to reading progress -
",'with time, and that variat1ons in auditory perceptua] abiiities and/or

'ability to transpose between audition and vision may become more

F 1mportant More spef‘ficaliy, with regard to the latter, the ab111ty

to. transpose between auditory temporal and v1sual-spat1a1 becomes
1ncreasingly 1mportant, a finding corroborated "by Goodnow (1971)

_4 That. auditory perception or visua] perception per se may be

accounting for différences in auditory-v1sua1 1ntegrat10n has been

1nvest1gated Katz and«Deutsch (1964) studied auditory, v1sua1 and

| audltory-visual serial iearning in relation to- poor reading ach1evement.
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They found that retarded readerspeéiormed poorly on auditory tasks,

-mwhereas their visuai learning skilis were almost equ1va1ent to those of -

the normal group Vande Voort and Senf (1973) found that accurate
perception of comp]ex stimuii in both auditory and v1sua1 modalities
contributed to variations in’ gerformance on auditury-visual intearation
tasks Zurif and Carson (1970) point to difficulties in deaiinc with ~

tempora] aspects of non—verba] information, both visua]“and auditory

Differences 1n aud1tory—v1sua1 1ntegration have .been explained by :

v

: variations in sequential mémory Doehring (1968) administered a.

battery of tests measuring reading and spelling reiated tasks to equa]

groups of retarded and normai readers When the resuits were factor-

:analyzed ‘the- chief factor of reading and speiiing defic1t was found to

be related to measures of Visua] and auditory sequentiai processing.

Bakker (1970) conducted a series of 3 experiments to determine the role

f of sequentiai memory 1n backward readers ‘he conc]uded that 1nferiority
in remembering temporai sequences is assoc1ated with 1nabiiity to
) order 1etters correctly in reading Badian (1977) found that a short-.

:term auditory sequentiai memory deficit appears to be a- maJor factor '

in thesinferior auditory-v1sua1 integration-performance of retarded |

:‘readerS' Most recent]y. Amorie11 (1979), u51ng more educational]y

re]evant phoneme-grapheme sequences conciuded that visual sequentiai

";memory for ietters was the oniy task capab]e of dist1ngu1sh1ng between

-

»retardeg,and norma1 readers

- Some authors have focused on attention as the cruc1a1 ‘variable 1n
auditory v1sua1 integration Sutton, Hakerem, Zubin and Portnoy (1961)

measured reaction time to second stimuli in the same modality (1psi-

; modal reaction time) as opposed to reaction time to stimuli 4n a
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“‘different hity (cross-modai reactioh time) in a group of schizo- .

‘phrenics an normaTs . The schizophrenics' cross-moda] reaction time -

greatly exceeded their ipsimodai reaction’ tines The authors interpret ,
the resuits to mean that attention or maximai readiness to respond

1s not eguaJiy avaiTable to all sensory 1nputs at any given moment in

~ time. The odcurrence of reievant stimuld in a given sensory modaiity

PR

\
[

‘ predisposes the organism to be max1maiiy-ready for further stimuli in

the same-modaiity."hhen a further stimulus. occurs in another modality,

the"organism *C less prepared ind therefore reaction ime s leng-
4 . ,

| thened‘ ‘Simil r findings have been reported with brain-damaged

- . ?

individuais (Benton Sutton, Kennedy & Brokaw, 1962)
' _‘ The methodoiogy of the preceding two studies ‘was’ appiied in a’

study ‘of reading (Raab Deutsch & Friedman, 1960) It was found that
cross—modai shift reaction tine was inverseiy reTated to reading )
achievement scores Authors of . that study pointed out however, that

the inab11ity to shift set may be reTated to the efficiency of the

' organism s processes in scanning temporaiiy connected events ETse-'

where, Katz and Deutsch (1954) found that retarded readers gave more

extraneous associations to stimuius materiais a finding suggestive of .

an- attentionai imp_irment However, it has also been argued that
differences in sh fting set in this type of a. task may be due to poor a
response generaT zation (Katz & Deutsch 1963), oF the fact that there‘
are two storage systems one for eacﬁ“modality (Senf 1969) '

’ | The findi'gs cited above in connection with the abi]ity of
schizophrenicf and brain—damaged individuaTs to shift set point to-'

T wards a poss:bie neuropsychoiogical basis for differences in auditory--

B visuai,inte ration, Hernandez-Peon (quoted in Katz & Deutsch 1963)

A



' fbund that the evoked potential of auditory pathways disappeared when

B prominent visual stimulus was® attended fo. - Shipley and Jones (1969) - -

write that one.important‘aspect.of intersensory integration is its
- opposite, namely - olear?and‘adequate separation of'conflicting or

_irrelevant (i:e., inherently miSmatching stimuli) intersensory'per-

4“ceptions They found that not only do dyslexic children inadequately

' ’match intermodal forms they inadequately disentangle intersensory N

distractions irrelevanc1es and cont dict ns. Extending their. study;\‘f
“Shipley and JOnes ‘applied the evoked rain potential technique to their/

- group of dyslexics. Analy51s of electrophySiological data showed a
mixed”pattern'of bimodal interaction in dyslexics with some eVidence .
lof inhibition, or, at very least “a lack of intersensony arousal

.;Generally, the bimodally evoked audiOVisual brain responées in dys-

: i lexics were slightly reduced in amp1itude (compared with their unin-

h ﬁhibited unimodal ones) in. contrast to the bimodal enhancement which has

- ilsometimes beenxfound in nonmals.

- senses

The studies citeduabove assume that ability to integrate auditony

and visual stimuli is modality specific. Jarman (l978) applied the . -
~,/'

' ‘_51multaneous-successive synthesis model to an investigation of

/

il;auditory-visual integration According to the simultaneous succeSSive B

':model of informatidﬁ processing, information received through the _A--"

f e repre nted either simultaneously or succeSSively S
:-reyandleiy of the mo"e of infbrmation presentation Thus, in the case -
: of auditory informati n which is'successive. and visual 1nfonnation,

. )
’:. both can be represented either successively or.

'752fsimultaneously in central proce531ng.' Task demands dictate the method ‘3V.'

t,-;of synthesis.t Jarman s results indicated that simultaneous and L

S



-7 For younger children, sensory modalities may pro

successive central processes are involved in modality matchiqﬁzperior-

f'nanée;A Further, for the children in the study (fourth.graders) it may
be more appropriate to deliver instruction in/terms‘of cognitive
e—N T B

strategies and central processes used in different types of tasks. - -

¥

e to be an/important _
instructional variable.. : ‘.
‘ ' In summary,, most writers tend to agree that children with T
’ learning difficulties,‘partiCUlarly}in the area of ‘ading, are de}i-
cient in ;Zditoryrvisual integration. A number of possible explanations
for this;deficitzfocus on thejrole of temporal to spatial transpo-

", sitions, sedoential memory, attention, and nedrophysiol gical abnor-

it is predicte that the
8

learning disabled children will differ sign ficaJ!%y from ndrmally
'._/ achieVing children in their ability to proces‘ auditory and . visual
jinformation integratively, and in their ability to process in;ormation
'sequentially Furthermore it is predicted that,‘ n the.basis of these

»hdifferences. the learning disabled and nonnally ach ving children will

_ be correctly claSSified

Q.‘(‘Affective Variables

Traditionally, products of learning are of overriding i

. 4n educational systems Much time and effort is spent in atte ts to -
:;predict scholasfic achievement as an embodiment of ‘the systems
h,effectiveness For the most part, cognitive, r 1ntellectual, vari bles-
}ihave Been utilized to effect. such predictions It appears, however,
thatvthe;cdrrent trend in’ education 1s moying_infthe'direction'ofi

;
o
7!
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emphasis on humanistic*jspects of education, which includes a conside
~-eration-otﬂhon-intellectoal’factors-(Shavelson;-Hobner~& Stanton, -
1976). Ny

One of the reasons for the shift in focus towards non—intellectuai

variables is that the validity‘coefficients of schoiastic aptitude
'testsoas predictors of achievement appear to-have reached an asymptote
in the area of about 50 (Borislow. 1962) The question being asked

is - what factors other than cognitive. contribute to the 75% of the
'variance left unaccounted for by aptitudinal measures? ‘A factor of
.'some import under increasing investigation is'thatlof ;elf—concept as
it relates to academic aehievement. - ’
-~ Educators have come’tovrealiae}the'importance,of the self-concept,
whether as an odtcome (i.e.; a goal in itself), or as a moderator
‘variable which helps expiain differences in achievement outcomes
(Shavelson, Hubner & Stanton 1976). Academic success or failure |
~ appears to be aS'deepiy rooted in concepts of the se]f as'it is in BN
measured abiiity (Purkey, 1970), and there appears to be a d]rect |
reiationship betWeen the child s seif—concept and his academic
achievement (LaBenne & Greene. 1969) . :

'h By way . of a forma1 definition LaBenne and Greene (1969) define : |
’self-concept as "the person s tota] appraisa] of his appearance,
ibackground and origins, abiiities and resources,. attitudes and feelings,
owhich cuiminate as a directing force in behavior" (p 10). Purkey
v.(1970) éiucidates the powe? of this force when he’ notes that once
.established the seif—concept provides .a screen through which every- <
fthing eise is seen,’ heard evaluated, and understood

: The re]evance of education to the development of this screen is
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readilv epparent. Purkey (1978) writes that the countless ingredients
-of se]f—conceptnare*primari1>"socia1,'ahd‘that next'tO“theéhome;‘schoOIS’;
Probab1y<exert.the single gréatest.infiuence on how students/see them- )
selves and their abilities. The point is strongly made by Bloom (1977) .
when he speaks of the 1atent curriculum which is uniquely taught to and
different]y learned by each student. The latent curriculum 1s thét
aspect of education which teaches the.individual who.he is in relation
to others, and which is most\;tranTy inftuenced by the judgements of
ose in the child's immediate environment The person s 1nned1ate,
effective, interpersona] environment greatly influences 1ndiv1dua1 |
'subJective appra1sa15 of success (Coopersmith, 1967). It is from a
person's actions and re]ative poSition within this frame of reference '
that he comes to believe that he is a success or failure. And among |, -
: the most notable bases for Judgements of success\ds academic perfor- e
mance, - genera]]y nnnifested hy,competence relative to the members of
one's group. - | 'ﬁ B -
"&A Enhancementtof subjective*opp:gisa1s of Success is best eccom-
p]jshed'through‘& productive schoo] experience, defined by Williams and
: _Co]e‘(1968) os an eXperience “fn whtch the 1earnervreceivesrCOnsistent'
‘positive communicat1on from the 1nstructor and. his immed1ate academic
peer group concerning his abi]ity and achievement" (p 480) Anecdota]
reports give eV1dence of Just how unproductive a learning disabled
child's school exper1ence is. likely to be Tobe sure, the 1earn1ng
udisab]ed chi]d does receive consistent communicetion, but more often
than not it is negative. and its source, unfortunate1y(315 not always
the peergroup Parents siblings, re]atives, teachers perhaps un- .

’witting]y at times, al] attach labels (e g., s]ow. clumsy) to the child

~

e
~
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experiencing learning difficulties ~as if these were not enough F r
*~the -child suffering the oppressive - and constant- environmental reaction a
to his learning disability. the consequences are an invisible ‘ocean of
private inward suffering depression, shame, anxiety, guilt, and
constantly eroding self—esteem (Holmes, 1975) As the self-concept is
a major’ learning outcome of the classroom experience and an influence
in a1l future learning (Staines, 1963), the importance of self—concept :
relative to academic achievement _cannot be overstated .

Shaw and Alves (l963) found that, when ability Tevels were held
equal, strong associations existed between negat1ve‘attitudes towards
the self and academic achievement Fink (1962) tested his clinical
impresSion that “an adequate concept of self - the positive attitudes
and. feelings aﬂpgrson -has about rinself - goes hand in hand with high
vachievement Using ninth grade children, he found corroboration of
his clinical impre551on. This conclusion however, was unquestionable
" for boys, but less considerable for girls. §haw, Edson and Bell (1960)
investigated the self-concept of bright underachieving high: school
students. They reported that differences in self—concept did exist
'between achievers and underachievers Further analySis of their
_fﬁndings ‘revealed that male underachievers had more negative feelingsl
about themselves than both male achievers and female underachieverse
-The authors- concluded that these sex differences may help explain why

..underachievement is predominantly a male problem rather than a female
; one. Stronger associations of self-concept and academic achievement
' {for males have also been reported by Kubiniec (l970)
| Primavera, Simon and Primavera (1974) established a relationship

| betneen academic achievement and self~esteem, but in direct contrast to’
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4

the findings reported gbove, E?id association held true for girls with-
--out. exception, but in oniy one of seven cases for males. The pbssibie '
influence of sex-roie stereotyping was discussed according to which “

L]

:the feedback in response to-academic faiiure is more drastic and
__negative for a boy than it is for a girl. Other writeis, however,
.whiie-obtaining significant relationships between seﬂf-concept'and
 academic achievement found no discernible pattern of differences be-
"tween boys and girls (Capiin, 1969 Kifer, 1975).
- Williams and Cole (1968) attempted o reiate seif-concept to -
severai)dimensions of a child’'s experiences that are deemed fundamenta1
i to effective academic adJustment "The globa]l measure of, self—concgpt
was found to be Significantly and positiveiy correlated with the chiid s
conception of schooi, soc1ai status at schooi, emotionai adJustment, -

_ A
;mentai ability, reading achievement and mathematical. achievement

'i."

' f. R
Kubiniec {1970) fbund that academic success in coilege could be pre- ‘ (5

j‘dicted by measures of global perception of one's seif and one's L o
environment Similar conciusions were arrived at by Simpson (19775, A
J‘who investigated therreiationship between attitudes toward readind and |

toward self as re]ated to reading achievement. Results suggestedfthat
attitudes toward rfading are a separate entity, unreiated to acad%mic‘

o _success* apparent]y, what is important is not one s attitudes towdrd

‘reading, but one s attitudes toward the’ eif T, [

. ] - : . l
-« Rubin, Dorie and Sandidge 61977) rep rted that seif-esteem har

ot

7; moderate reia%ionship with but not a strong independent effect on i'

/;'h schooi achievement and schoo] behaviour It was. conc]uded that much of .
thé reiationship between seif'esteem and schooi performance can best be
exp]ained as refiecting common under]ying factors, such as abiiity,_

. 4/- ’



44

_ _ . | ,
background and eariier schoiastic success Earlier scholastic success , .

together with‘past self-evaluation; found to be the most powerfu} 7y

/

singie variable in separating high and Tow achievers in a s tudy by

L4

Kubiniec (1970), point to the ro]e of time in the re]at1bnsh1p between .
self-concept and academic achievement p E

| 8 M The importance of time in the re]ationship betweih se]f-concept
' and academic achievement h;s to do both with the duration and frequency |

e Of repeated experiences either of adequacy and posivti ve Weedback, or

| inadequacy and negative feedback.’ That the frequeacy and'bonsistency

it
of adequacy and inadequacy, over a period of ‘years has a maJor effect on
- rs

. f se]f-concept has been stated by Bioom (1977). Kifer (1975} found that :
. N]th success in academic tasks came positive personaiity character-=
istics. and that faiiure was accompanied by negative personality

characteristics ,Further. this re]ationship beeame stronger ith time
Simiiariy, B]ack (1974) reported that retarded readers haJ(;J:oner,

seiffconceptvthan.normai.readers. }Additionaliy, there was a negative:

: correlatjon between self:concept, and chronological age and school
- ) )
grade " as’ the latter increased measures of the former decreased

Lawrence (1971) found that after a 6 month period in which chiidren
received différentigi amounts of individual personal counseliing and
. remedia] teaching, there was a significant rise in- self-image, moti- | a

\ vation ‘and reading attainment . The length of time spent in counselling,

@
: where the emphasis was on repeatediy-9051t1ve feedback and provision of

| adequacy experiences, was the most 51gn1ficant contributor to the
°p0$1tive resu]ts | . o ¢
- :. Fee]ings of inadequacy appear to be present to a great degree’éi

whenever chiidren are singled out for specia] treatment exteg over f:

<.,
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a period of tim%; Carroll (1967) investigated the effects of segre=

academic achievement in a group of educably mentally retarded (EMR)

Over a period of one year, the segregated EMR pupils showed less
im%/ement in’ self-concept and reading achievement than their inte-
grated EMR peers Parmenter (1970) found no Significant differences
in self—concept development between normals and partiall; seeing
pupils in a unit attached to the normal school He suggested that the
opportunities afforded for academic success together with feelings of

achievement which accrue frOm an integration programme help to develop
F- 4

an adequate self-concept in the partially eeing
A number of recent studies have exa?{ied the self-concept of

learning disabled children relative to academic achievement Doyle

(1977)-congﬂudes that. self;concept relates significantly to sensory-

integration abilities in'children The child develops a concept of -

: self from his abilities to manipulate the enVironment through motorA

f related tasks Sensory-integration abilities are. conSidered cruc1al to

/ o
adequate school perfbrmance (Ayres 1972) - Chamblee (l976) investi—i

gated the role of diagnostic prescriptive teaching on the reading
aehievement and self—concept of first grade learning disabled pupils.
He found tﬁat diagnostic prescriptive teaching was ‘more effective in
improving reading achievement scores than traditional. classroom
instruction However, learning disabled children w1th high reading

chievement scores did not have Significantly higher self-concept

. scores than learning disabled children with Tow reading achievement ‘

scores " Both groups tended to score low on measures of: self—concept.

(¥

Shea (1978) reported significantly Tower self-esteem scores for

-

. gated and"partially.integrated.school.progrannes.on se]f—concept»and?;,

J'a



. learning disabled children than for both readind impaired andbemotion-
~ ally disturbed children. S
| Thus far, the studies that have been reviewed have 'dealt with
"global measures pf,self-concept. There is evidence to suggest that
5 self—concept'fs!a multidimensional.construct embracing a variety of
- factors. The factor‘analytic studies'of‘Piers and.Harris (1964) and v
: Harrison,and Budoff (1972) haye isolated schoOl-related'self-conCept
‘as a factor, as well ‘as other factors, such as physical ‘attributes and
popularity. L - | .
' ~Bloom (l977) explains:the develOpmentvof an»academfciself-conceptv
in the followlng'manner; The student's subjectiVe feelings (likes=-
dislikes)_about‘a school, school subject or a set of learnlng tasks are
 much 1nfluenced by his perceptl0ns~of hls'adequac}.or 1nadequacy with
- such tasks. These subaective feelings develop into a subJect related
Taffect which, 1d‘turn, generallzes to a school- related affect Eor both
the subject-related affect and the school related affect, the obJect of
' vthe affect is outs1de of the 1nd1vidual Gradually, this externalized
'/ﬂaffect is internalized turned toward the self and develops into an
‘{,Tatademic self—concept : o ) f'}: ," -
Shavelson, Hubner and Stanton (1975) in,a review df'studies}dealing‘
‘ ‘w1th the self-concept, conclude that the mult1faceted nature of the self-
“ 'concept s a cr1t1cal feature 1n the def1n1t10n of that construct They ,
postulate two main facets of self—concept academ1c and non-academic;~.
"*FurthennorE. subsumed under the two broad areas 1s a h1erarchy of
'situation-specdfic selihconcepts (e. g concept of oneself as a reader, a '

.sportsman. etc.). Support fbr a more specific "role" pr capacity"

”m°d97 °f Se‘f-concept is provtded by Borislow (1962) who found that
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genera] seif—eva]uations were ineffective at differentiatlng_betweer a
group of high and Tow. achievers but. that evaluations . of themselves-as -
students were good discriminators of achievement.
‘tAs evidenced.by the}development and increased usage of multi-

-.faceted se1f4concept measures, it appears that researchers have
fol]owed Wylie's (1961) advice to abandon the unitary mode] and dea1
uith more molecular constructs having more ana]ytic and predictive :
value. Marx and Winne (1978), however, have questioned the validity
of subsggles (physica], socia1 academic) in se]f-report measures.
Their ev1dence suggested that these subscales are not empirica]ly
: differentiable Aithough they had some degree of convergent va]idity,
the discriminant validity of the three factors was not established. |

i Chapman and Boersma (1979a) have criticized Marx and Winne s
findings primariiy because the measures investigated by these re-. .
o searchers were,ai] designed to assess genera] se]f—concept and >:
because the items Within each subscale aimed at specific facets of - -
self-concept are too few in number. Their own work appears to have L

lsoiated a unique and discrete aspect of the self—concept, specifi-"

- ca]ly. academic seif-concept.‘.

Much of the previous research on academic se]f—concept had been :
carried out by Brookover and his associates uith Junior and senior e
high SChooi students. In one study of seventh graders Brookover,‘ '
Paterson ‘and- Thomas (1962) fbund that seif—concept of ability was ‘
Significantly re]ated to school achievement, even when intel]igence was
controlled Further, it was evident that a student S self-concept of _
ability in a specific school subject may differ from his self—concept /
in another subject, as well as- from his generaj sel#-concept of abiiity
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In addition sex differences were found in favour of femates, i.e.
”.ffemales~hadws' ificantly_higher.self-conceptmof.ability scoresfthan“,.
//males. | | | | ‘

o Tﬁe_research of -Boersma-and Chapman and associates‘(Boersma &
| _Chapman, 15&3; Boersma, Chapman & -Battle, 1979; Boersma, Chapman &
Maguire, 1979; Chapman & Boersma, 1979a, 1979b, 1979c) has concentrated _[
on academic self—concept in elementary school children. Combined
‘results of these studies point to the predictive validity of both the

academic self-concept and subject-specific self—concept with regard to

- . academic. achievement and classificatory groups (e. g., learning disabled

/,/
e

versus. normally achieving)
/ iﬁk Overall, ‘the research evidence clearly shows a per51stent and
' significant relationship between ‘the self—concept and/academic achieve- j
ment. although the exact causal relationship between the two is unclear
The best available evidence suggests that the interaction between self-
._ concept and school performance is rec1procal that. there is continuous
interaction between the self and academic achievement, and' thht each -
directly 1nfluences the other (Purkey, l970 Williams & Cole l968)
There is also eVidence to suggest the multifaceted nature of self-
concept (Shavelson Hubner & Stanton, 1976 Wylie 1961) and that more
‘ molqpular constructs have greater predictive validity (Boersma &
| Chapman, 1979a' Brookover, Paterson & Thomas, 1962 Shavelson Hubner &
: Stanton, l976 Nylie, 1961) | B ‘
For purposes of the present study, 1t is’ predicted that academic v‘
| self-concept will ‘be significantly lower in learning disabled children "

: than in normally achieving children.,:Further. that academic self—

concept will contribute to the correct classification of the. two groups



of children.

‘Summar B . A

A review of pertinent literature was undertaken in an attempt to
explore the relationship of seiected cognitive and non-cognitive
variabies to school»performance. Specificaiiy, differentiai patterns
in perceptual motor'skil]s,.auditory-vfsuai integration ability and
seif;conCept (academic Self-concept)_between-learning disabled
(primarily reading impaired) children and normaiiy achieving chiTdren
were examined. Research_on.a11 three ‘variables proved to be far from'
‘uneqyivocal, although it‘appears that‘a moderate degree of‘confidence
. can be p]aced upon their abi]ity to differentiate}between Tearning‘
disabled and normal]y achieving chiidren It is surmised that,t |

_perhaps. 1n combination, these variables will increase the confidence ,

... with whf!h one could correctly c1a551fy a chiid as 1earn1ng disabied

In. addition, because of the higher 1nc1dence of 1earn1ng disabilities
among boys,- and 1n’1ight of the findings of a number of the'stud1es A
4'reviewed above suggesting a differentiai pattern of abi1ity and per-
-formance among the sexes, it is reaSOnable to expect that sex may

- present as a confounding variabie
' Therefore, the fo]iowing are the spec1fic research quest1ons
addressed - f o »
1. :0n the measures employéd in the present study, do differentiai
'-patterns of performance exist between the sexes? F(“ ,
iZs, ‘Hili the iearning disabied chi1dren obtain 51gn1ficant1y 1ower :

scores on measures of perceptua]-motor sk111 auditory -visual

’1ntegratiun/sequent1a1 processing, and academic se]f—concept?

o . T e
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“

. | Is the test batteny effective in correct]y c]assifying 1earning

';’disabled and norma]ly achieving chi]dren? . R o

. ‘Do indfvidual measures of the test. batteny differ 1n their con-

tribut1on to- the correct c]assification of 1earn1ng disabled and

"norma]ly achieving ch11dren?
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SR e CHAPTERS_ . |
'~ Subjects - S -
;;,;/~«_‘ The subJects were third graders from nine different schools in the
| vEdmonton and . !brrounding districts area (St Albert and Fort Saskat-
f chewan) Prospective participants in the study were chosen after
’n:careful consideration of their school record for data pertaining to
_ntheir chronological age and any history of academic difficulties
. Letters of permission were sent to the parents of these children in the
‘case of seven of the nine schools In all 97 letters were sent out i‘
t.and 74 (76%) replies were received In the case of two of the schools,
".~4arrangements were made through the school psychologist These'schools
_ Qﬂprovided eightxadditional subJects A ‘total: of 82 students, therefore,
vi:frwere selected for the study, including 53 bgys and 37 girls B _¥
‘._' The learning disabled (LD) sample conSisted of 37 children (26 -
r.;bbys, 1. girls) To qualify as LD a given child had ‘to meet the N
j},E'l?_"i_'following criteria | R - ;
- l) demonstrate a significant discrepancy in achievement in any one -
.‘, of the major academic areas (reading. Spelling. arithmetic) .
;,‘Zl have an 1 of 80 or above | . AR .' |
"f'ny3)" be free from any demonstrable defic1ts in. sensory and emotional
,;' functioning i *'_-;r;_:' o N :a'»»' o p‘l_ ff’ “-v,-
1l4)l at’ time of testing. be enrolled in a remedial programme, or ‘be
| in attendance of an adaptation class ' ; s,'i';”i;- S »‘fi?,rf‘
’ The criteria for LD were selected to :pproximate closely with the
'.gldefdnition of learning disabilities accepted by the‘University of “v
'.J:fAlbenta Senate Task Force on "Children and Others ﬁith Learning Dis-_

el

o 51 : w%} \ L , _ : |



abiiities“ (1979, P 3) ‘
--The- significant discrepancy between the. chiid's estimated iearning
potentiai and actuai schooi performance was determined by teacher |
ratings known to be highiy reTTabie (Fisk. 1979), on the basis of tests.v
administered by the schooi s reading speciaiist, and after carefu1
scrutiny of the chiid's school record. » ’ / '
whenever possibie. abiiity estimates obtained via standardized
inteiiigence tests and entered on ‘the 'school record were utiiized
Estimates obtained in this manner were prov1ded by the Nechsier
Inteiiigence Scaie for Chiidren-Rev1sed (WISC R) (V 18), the Stanford- .
Binet Intei]igence Sca]e (N=3), and the Peabody Picture Vocabuiary |
Test (N=3) The remainder of the LD sampie were administered the
short form of the NISC-R. comprising of the Vocabulary and Block -
De51gn subtests (N-13) Scaled scores on these were summed and esti—
mated Fu]] Scale 1Q° s computed according to Tabie F-G in Sattier ':
(1974, p 562) The vaiidity coefficient of the Vocabulany, Bioc
De51gn short form is given as 906 (Sattier, 1974, Tab]e F-5, p 562)
The IQ range for the LD sample was 82 126 | T '

.@g{f‘ Freedom from emotional and sensoriai deficits was asZértained
through discussion with the chiid‘s teacher, remedia] teacher, and
| through study of the school record which sources aiso provided

infarmation»regarding remedial assistance and specia\~c1ass piacement. o
0vera11 the LD sample consisted of 25 chiidren attending a’ re- g

L source room, and 12 children in fuii-time p]acement 1n*a Junior :"

, adaptation class., Difficu}ties of the former iay 1n the area of o
| reading, whiie difficuities of the 1atter tended to genera]ize to areas: f

outside of reading (e g ,";iiling. writing, arithmed!c) l\ Y.
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" The nonmai]y achieving (NA) sampie consisted of 45 children((27

b°¥5- 18 91”‘5) _To qualify ESNNAA_Q,ng?Eiqh11¢”h3¢ to meet the 1_
- following criteria: S |

' liﬂ be achieving academica]]y at a level’ connmnsurate with his

estimated learning potentiai

14

.2) "have an 1Q of 80 or above

[N

_3) be- free from any demonstrabie deficits in. sensorial,or emotionai

,functioning | A .
4)}' be in fu]i time attendahce of the reguiar classroom; in addition,,
" not‘have a history of past remediai assistance nor be a repeater

"‘The procedure for determining these . criteria foliowed the same

' i?lines as for the LD sample In this instance however, resuits of

:/standardized inteiiigence ﬂ@sts were absefit from the school record,

igeand therefore the short form of the NISC R was adnnnistered to a11<'

‘ .45 chiidren ‘In order to c]oser approx1mate the IQ range of the 1)

ffor the NA sampie was 83-123

~1samp1e,\one boy (IQ 135) was exc]uded from the study The IQ range eu

B

The finai sampie consisted of 37 LD (zs boys 11;giris) and 44 NA

13(26 boys. 18 girisl, L f:l'~ f_ o S

S

Table 1 presents samp]e Sizes of the LD. and NA groups, together S

'—iﬂ“uith their respective age characteristics, data on socio-economic

j”;.status (SES) based on: father S occupation and ciassified according to

,"the Biishen scale (Blishen, 1957). and 1Q's.

Resuits an anaiysis of variance yieided no statistica]iy 51g--
[

o nificant differences in tenms of age. SES and IQ . .
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‘TABLE 1
" "Age .Characteristics (in years), o : | //

~ SES and IQ. for LD and NA- Samples . =~

S LD(N=A7) o oNAIN=AR) o o -
O Mean - SD " Mean-  SD ADJ. DM T-RATIO* . PROB.*

age 876 .56 877 | .34 59.47  -0.1746 0.862 (NS)
 SES  39.66° 13.46 . 4407 17.78 80,08  .-1.2678 0.209 (NS}
1Q 101.70  10.85  105.79 9.67 74.77 - -1.7757 0.080 (NS)

r

-/

* The<Ne1cﬁ}T3gé§t{w§s emp]oyed'tb_édjust for Unequa1'variaﬁce,

-~
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Procedure , .
Testlng was carried out during March and April of 1980. Four
instruments were used the Bender Visual Motor Gestalt Test (Bender),

the Visual Aural D'lg1t Span Test (VADS) the w1de Range Ach1e\7ement

‘\lTest (WRAT), and the Student s Perceptlon of Ability Scale (SPAS).

. Addi tionally, where demand" 2.; short form of, the wechsler
S
ecgﬁ:elhgence Scale for ?ﬁ X

* Vocabulary and ,Bloc_lbD'e, 4

| (NISC-R), consist'lng, of the
§ . .;.was admimstered . The Bender.
the MISC-R' the wibsi a'nd‘th"e | ‘_'re adm‘l*istered individuall y to.
each'child in. that order At the outset admln'lstratmn time wyas-

‘about l hour and was reduced to around 30 minutes per child as the

' ‘researcher s adninistrat'lon skllls 1ncreased At the end of each

j testing day, those childl'en that had ‘been assessed 1ndi vi dually were
recalled .and the SPAS vtas group-adm'ln'lstered, in accordance with the
test’ _manual\s reconmendat‘ton. Again, following the test developers '_
advi’ce-,,the"7 1tems of the SPAS were read aloud by the examiner in -
.order to obviate ny reading di ft‘lculties t/at the chi 1dren may have
o been exper'lencing This procedure was particularly relevantf in the
N "case of the LD ch'lldren, the maJorl ty of whom had been referred for

",remedial help or special class placement because of reading problems.

',Admmstration time for the SPAS was. between 20 and 25 minhtes.

M’easur'l ﬂqolnstruments

vl Bender V'lsual-Motor Gestalt Test o o
. | ) The Bender v1sual-Motor Gestalt Test (Bender) (Bender, 1946) 1s a }‘

j‘-maturational test in visual-motor gest j fynctions The test re- -
o .'-quires the copying of var';ous geometr‘l'_" ﬂms 'and has been used
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' extensiveiy to measure the developmentai process of visuai-motor
__perception in young chiidren _Bender suggested a deveiopmentai and S
- clinical. approach to the 1nterpretation of test results and didﬁnot
concern herself with the constrUction of an objective scoring system
Hutt (1960) used the Bender*as a projective test and anaiyzed the
'reproductions ‘w accordance with psychoanaiytic theory Pascal and
Suttell's (1951) scoring system is probably the most widely ‘accepted.,
It was deveioped for aduits from aduTt test data. and therefore. its
use with chiidren is questionab]e The scoring system that is most
‘frequentiy used with chiidren is the Deveiopmentai Scoring System
" devised by Koppitz (1963) and is the one adopted for the present study.
?;' f “ According to the'Koppitz system the Bender 1s scored for errors.
' The categories of error ‘that span across the nine cards are: dis-ﬂ
s tortion of shape. rotation, integration "and perseveration These
error types ére not found for each figure but combine to form 30

"mutuaiiy exc]usive scoring 1tems which are scored either as being

: vpresent or absent The chiid's score on. the Bender istthe comp051te
score of all his errors - o S f* .
' Only those scoring items were inciuded which were able to differ~
, entiate among above average and beiow average students in either the
' 'fist or 2nd grade at the 05 level or better, or which demonstrated a.
d-»strong tendency, i e., significant at the 1b 1eve1, in both the ist‘
| and an grades._ Pearson product moment correPations between the test
| scores of five raters were statisticaiiy highiy significant, ranging
vﬂj from .88 to | 96 Test-retest reiiabiiities computed according to..
B Kendeil s Rank Corre]ation Coefficient zggged from 55 to 66 and

uere statistitally significant at the' ﬁOi ievei (Koppitz, 1963)

[ S,

S ‘/' ‘
‘-_’ . n : ™
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. o e
The'Benderkis‘easy to'administer The ¢child is seated at a
L tab]e,,and provided with a pencii with an eraser and a sheet of paper,_ )
31ze 8—1/2" by 11“ : Additionai sheets of paper are avaglabie and are
presented on. request There is no time limit to the. test, which takes
on average 6-1/2 minutes to compiete - f ‘
o A recent review of research ‘with school-age chiidren uti]izing
' the Bender is provided by Buckley (1978). Its use in a Variety of -
» settings.and for a variety of reasons is well documented' however;
Bush and waugh (1976) advise that its use with 1earning disorders

7

should be confined. to visﬁai~motor aspects It is toasuchuuse that

*

\~ the Bender is put in thg gresent study | . S

i . . ) . . , ) A_.‘;\/' _r
Vtsua] Aura] Digit Span Tes o v

The Visual Aural Digit Span Test (VADS) (Koppitz, 1977) inVolves

" the reproduction of - two» to seven-digit series and consists of" four .

0'4subtesi:s y . | . , .
>fa l)f Aurai-Orai (A-O), measuring integration of auditory perception,

£

-7;85-" | sequencing and recail ‘;' Y

‘\:2)'.1Visua1-0ra1 (V-O), measuring visuai-ora] integration and recallﬁ? g
- 3) VIAural-Nritten (A-W), measuring auditory~visua1 1ntegrat10n and

4y {Visua]-written (wa), measuring intrasensory 1ntegration of
| visual inpat and written expression o

N

' ;”The VADS meaSures the;’“ ’ process o? perceptual motor inte-v-

© ‘L.-,- 3 .
« !

gration, sequencing and reca11 . S ¥> A .
o i In term§nof external vaiidity, the VADS appears to be - related to
o achievement. especial]y to reading achievement (Koppitz, 1977) In i°'

A‘;.fg y ;e;;,.i R _wo."

R B e T



~»~this respect the A-O and A-N Seem srgnificant for younger: chi]dren,
uhereas the V-0 and V-W subtests appear signifijcant for second to
fifth grade" pupils. erate corre]ations exist between‘the‘Bender
and the‘VADS'Test meazﬁies that invoTve visual-motor 1ntegration
v (Aaw;‘v-u) With respect to IQ, correlations between the VADS sub- -
' “tests and Futl Scale wISC IQ range from 26 (A-O) to .42 (V-W),. while
the corre]ation between the VADS Test performance, as a whole, and
"Fuil Sca]e wx'g IQ is 39 Fina]]y, and most important]y, the VADS
'has discriminant validity in that it is capable of cnf’femmnaltnr.ég:f,,\~
between iearni" disabled and nonnaiiy achiev1ng chi]dreﬂﬁ(KOppitz,
. 1e77) u.", e T

1

In terms of administration. digits are read off at the rate of
»;one per second in subtests requiring the aura] presentation of digits

5, Hhere digi’

’”re presented visualty, exposure time of each series of

o

- f

? m_' v \}';g;i eie@bn different VADS Test measures can’ be obtained '
- _;3 i
; %a?% gégk single\administration.{ They are as fbiiows A 0, V-O

1';V‘° + A‘" * V-"T For urposes of the present stut&, oniy ?;‘r

;;f:obtained on- each subtest wiii be used in the statiétital anal- .
| R b R .




iff‘subtest The cTinicaT reliabiTity of the WRAT 1s gi;en as .93

59
- ysis of the data.

-,

‘e

wide Range AchieVement“Test |

The wide Range Achievement Test (WRKT) (Jastak & Jastak, 1978) is

. a standardized achievement test consisting of three subtests : reading,
speT'hng And arithmetic Since ?ts appearance on the testing scene in
‘193'6 the NRAT has undergone four«.revisions 1946, 1965, 1976, and
1978, |

The WRAT con51sts of two Tevels LeveT 1 is. de51gned for use

- with chi]dren between the ages of 5 and 12, Leve] 2 is 1ntended foy;

.1ndividua]s over the age of 12 and can be used with aduﬁs

The HRAT has’ good statisticq'l and climcal reHabﬂity Cokre-
- lation coefficients (test-retest) range from 92 to 98 for the

":reading and spe]hng subtests and from -85 to .92 for the arithmetic

«(Jastak & Jastak 1978). - : S
g In addition. the HRAT corre]ates highly mth other achievement 3

uleaSures,,tests of inteﬂigence and teacher ratings In terms of . f '

,)

o }tegia.‘l conSistency,; the intercorrelations between the three subté‘s,ts

.v,f-ﬂ-t‘*

_;fi for- reading/soel]ing tpe_y range from .799 to 938 wfor
A,a@i%g/aﬁthmetic they range from .646.t0 806, and for arithmetic/

Ty ; @

thej range from 657 to 803 The “high 1nterna1 consistency.k

"*P’

’ of tﬁe HRAT tends to confirm that progress m Tearning (achievement) is L

.'n

contro“'l'led by sﬁme comon variances (Jastak & Jastak 1978) o

o

,’i'

o
,u”-‘

minister The speT'Hng subtest requir;es \the chi'ld to write 45 words
that are. d'lctated to him at the rate of 15 seconds per word ‘Th.e‘

¢

On aveﬁge.dthe three sdbtests take 20 'to 25 minutes to ad- -

~
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%estrls d'iscontmued after 10 consecutwe faﬂures In the read'lng o

b

: : ~subtest, the indi vidua'l is asked to read a list of words the pro-.
; J‘Mnoundation of which is given in. the test manua1 Thé test is
;ﬁd - g'/ v
s.dggntmued after 12 consecyti ve errqrs» A'series of oral and
N 7’1"4-’.
f‘(%wﬂ teh computations f’gnﬁtheéar}ﬁnetic ‘subtest. The 1r:al vidua'l is

‘fra'ﬂowed 10 mnut n th’nﬂtten section of this- subtest

¢ Iq ﬂfe mos . ,'t1on (1978) the raw scores have been
'»A 11 . 4,

——
xa

. '.-4".& -

scafled fn Qrder'fp pmx‘l’dea better representation of differences in
. the separaté’ de\‘g_e'fopnent of- reading, spe]]ing and arithmetic skﬂ]s |

D'.
'-VI"’

atings which serve as a

.

Tﬁese scaled sqores are Jc\énverted into grade-

-;" base for computmg standard dev1atioh scores percentﬂe ranks and '

stanines " For purposes of the present study, raw scores will be used: '

. P

1n the 1nterest of. keeping the form of the da,ta tons1stent across all

e

1nstruments used. - E _ e

~

- < R P N

| Student s Perception of Abﬂity Sca]e

' The Studént s Perceptmn of Abi 11ty Sca1e (SPAS) (Boersma &
Chapman, 1979) was deve]oped for use in the asse;snnent of acadﬁic ‘
- self-concept in e]emantar_y séhool' chi‘ldren It con'sists of 70 forced- -
‘choice "YES NO" 'items that weregselected From an ori gina]?lst of 143,

Factor-ana]ysis has yie]ded s1X%ubsca'les. Percep.ti on of. Gene\ral

. &

Abﬂ'ity (G 12"1tems) Perceptwn of Ar1thmetica1 Ab1th (Ar, 12 1tems), o

Schoof Sat'lsfacti on “(SS, 12 1tems) Perception of Reading and Spe‘l Hng
o Abﬂity (R/S, 12 items). Percept;on of Penmanship and ‘Neatness- (P
| 1tems);{and‘€onﬁdenq$ in Aeadeu'lc Abﬂit'les (C 10 items)

.y ,
‘ The subsca1es are re]ati vq,Ty independent of one. another, as shown

%the re]ativer 'low med'lan subsca‘le corre"lat'ions, rangjng from 268

- .-
W

7
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(5$) to .387. (R/S)... on. the. other hand aii the- subscaies correiate
relatively highiy with the Full Scale (FS) .541 (SS) to 770 (R/S),
fsuggestid"'hat each subscale appears - tapping a ‘common domain of

_cademic self-concept
' Test retest reiiability is. 834 for FS, and ranges from 714 to
.824 for the subscaies ~Internal consistency, caicu]ated according to_L

'Cronbach s ‘alpha, is 9?5 for FS, and ranges from 686 to 855 fbr the

4
N

“subscales _ o .
., Studies cited in the test manual (1979) suggest that the SPAS .

- holds promise in: terms of externa] vafidity Thus, the SPAS appears
to be tapping a discrete en #ty distinguishab]e from general self- |
' concept It has moderate correlations with schoo] success as |

i -measured by Average Report Card Scores and standardized achievement

. {tests whiie its correlation with inteiligence 1s low It s moder-’
'}3 ‘ately to highiy correlated with other school re]ated gﬁ‘tctive 'f"»,
o variables Finally, and most importantiy for purposes of the presept
"' study, it consistently discriminates between.norma]1y achieilng

students and those who ;ave a history of learning difficulties

N

Authors of the test recommend that the" SPAS be administered in a .

' group, where children ay feel more seCure ' Particudar attention is.

} }paid to stressing that the SPAS is not a test in which there are right

ivf or wrong answers.‘ Emph sis. is piaced-on exhorting students to give

¢
f

: honest answers, and stu;ents~are reassured that their responses wi]]

‘.jfbe kept confidential The SPA$ takes aBout 20 minutes to adnnnister _i

Ten, ',._ .

: _}The Test Battery.» hatiggale .,,

e The measures seiected for use in the study have ail provedgiefi
o Dok Y Al proves s
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,Q o R I . - : J

..in_differentidting between. learning disabled (LD) and normally -
achieving (NA)‘children Their usefulness in distinguishing between

'd, the two groups of children was, therefore, the ‘prime consideration in
their inclu51on | S o

Nhile the VADS appears valuable in 1ts own rigpt Koppitz (l977)
) advocates its use as part of a screening battery for_elementary |

lschool children, a batfecy'which 1ncludes "the Bender and the Humah - "gx" a

‘ ¥, . L
Figure Drawing (HFD) in addition to the VADS. These measures are . g;mgéfﬁ;
. e e b
L ..'ie vs»n
- seen as complimentary The VADS measures intersensory integration, {ﬁ%{;

sequencing and recall and correlates well with reading, spell;ng and PR

) arithmetic whereas the Bender measures visual-motor perception and- is :

"most closely related to overall school functioning and mental ability

'I(Koppith 1973). - The HFD is, valuable in assessing soc1al and. q';r

‘ltional adjustment, factors that have been shown to 1nfluence chi‘l&pn s

.<function1ng in school (Connolly, l969 Myklebust & Boshes, 1969;

:Harris. 1970; Koppitz, 1977). - . _
Elsewhere, Cquen, Boersma and“thapman (l978) researched the '

‘power of perceptual-motor, verbal-cognitive and affective variables as

'imeasured by the Developmental Test of Visual-Motor Integration (VMI),

the HRAT and the SPAS respectively, to discriminate between LD and

NA children They found that both the WRAT . and SPAS differentiated

between the two groups but that the VMI failed tqado so; '
In terms of the present study, a marriage bétween the two test

| batteries outlined above is proposed based upon ‘the belief that such

oa union’ may prove a valuable and effective tool for diagnosing factors '

'Jsprelated to school success and learning difficulties. The proposed

',T';'battery consists of ¢the VADS the B'ender, the HRAT and the SPAS
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-w—Rationale-for-the~1neTusion~ofithe-VADS»is~tyofon~-wfirstly,- =
measure of 1ntrasensory and 1ntersensory funct1on1ng fs extremely
1mportant d1agnost1ca11y, as 1t assesses specific areas of strength
and weakness in the child. In add1tion,.and of more_practicaT merit
is the fact that, on the-basis'of such a diagnos&s, effective pre-
ventive and/or-renedial strategies can be;ﬁgggdtuged.to-suit the,
individual child. Secondly, what research has,been‘done on the VADS

&

has been carrted out in the United States, and thus far, no data '

exist for a population of'Canadian school- chderen In view of the

diagnostic ut111ty and practical vaTue of the VADS, such 1nformat1on
in a Canad1an sett1ng is Tong overdue. It is hoped that the present
study wiTT serve as a starting po1nt for further research on this test.
| ) The Bender is ;ncluded 1n preference to the VML in view of the '
negative findings associated with the 1atter (Cul]en, Boersma &
Chapman, 1978; Fisk,’ 1979), and because a measure of percepgual-motor
factors appears to. play.a roTe in predict1ng academic ach1evement
(Carter, Spero & NaTsh 1978) In addition the Bender has been
- found to be related to dyeraTl schoo] funct10n1ng and has proved usefu]
in screeniﬁ% ch11dren with 19arn1ng disabil1t1es (Bender, 1970,A
DeHirsch,fJansxy & bangford 1966 Koppitz 1971, 1977) .
The vaTue ﬁ/ the WRAT\’?laé been ascerta'ined repeated’ly Merwin :

(1972), in a @eziew of the WRxf-1n the Seventh Mental Measurements

~-¢_.) -

Yearbook, sﬂﬁbes /,:hat it has potgnt1a1 ps,aruseful c]inicaT tooT for
the psychologist dea11ng with spe¢i§§;;edncases The Phys1c1an g‘

Handhogk: Screéning for MBD (CIBA Med1ca1 Horizons 1973) recOmmends
the uSe of the NRAT as a valuabTe and quick screening dhstrument for

T_Te;ngjng,problems in thevareas,measured by»the test.’ Additiona]Ty,

s

’"ﬁ“’ “‘4‘4
A SRR

R N
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“informatien obtained on the NRAT §erves as a base for many resource =

'room programmes The NRAT is 1nc1uded for these reasons.
: Fina]iy, in response to Wylie's (1961) suggestion that. more

T _malecular constructs have greater predictive va]idity;-rather'than

choosing a measure of general emotional maladjustment (HFD); the SPAS -
is inciuded because it assesses the molecuiar construct of academic
self-concept. Whiie still in its infancy, it has already proven 1ts -
uti]ity'in_distinguishing‘between LD and NAvCh1]dEEn. It is hoped '
_that the'present study willlfurther'vaiidate its use with LD chi]dren )
Nhi]e each of the measures has proven usefu] in iso]ation the ’

»purpose of the present study is to’ examine their effectiveness in

~ combination. o T
'vStatisticai Analy;js S e o »_5?{;"_ "iii . |
L The data were anaiyzed u51ng a Hotelling T2 analysis and a, di&j .

A

Dis-crimnant Functi,on Anaiysis T/e HoteHing T2 st@stic was used 1n )
order to determine\whether any.. sex differences existed within both the
LD and VA samp]es The\Hotelling 12

determme whether differences existed between males and females on. each |

Wwas, applied as. a rigorous test to

’ of the independentimeasures used in the study, taken either sing]y or

“in combination. The Discrimﬁnanf Function Ana1y51s was adopted in .
.',torder to test the.effectiveness otithe test battery to differentiate
between LD and NA chiidren More ﬁpecifica]]y, whether LD and NA
",chiidren could be ciassified correcf*y as a resuit of information ob-
f*tained on the tests In addition to yielding infonnation regarding the

u classification of individuafs to groups ‘the Discriminant Function

‘ Anaiysis providea data ‘on- the re]ative contributidn that each"independent’

e o L . " : : .\tf}.-v~
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-~~-h)ea'siure-~—makes : -to-»-the‘--rovera i-’rdif?:rimi nant—powe rof ‘the test battery, -
v as annh01e.. Final]y, based on data obtained from the Discriminant :_*“iiﬁﬁ
| ‘Function Ana]ysis, a classificatory procedure was performed on sub- |
'“samples (LD-]O, NA-]O) of the original LD and NA samples In this
‘respect, each indiriddai nas classified according to both the x2 square

'probability mode1 and the Bayesian probabﬂity modei
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S RESULTS. - o | |
-/

This chapter wi]l dea1 with the outcomes .of statist1ca1 ana]yses

' f;performed on the data In1t1a1 cons1derat10n wil] be given to.results L

ﬁf‘of the Hotel]ing T2 ana1ysﬂs, ﬁtﬁ?ized to test for sex differences

Nith1n both the LD and. NA - groups Resu]ts of the Discr1m1nant Function

Ty Analysis w111 fol1ow where the effectiveness of the test battery to- ﬂ

ihgetherxwfth the differential contribution that each 1nd1v1dua1 mg:gure

'makes in predicting group membersh1p w111 be exam1ned F1na11y,

‘;fcanalyses performed on sub-samples from both the LD and MA groups in an

-'.battempt to test the c1assifﬁcatory success of the test battery wil] be &

.?,presented - ] RN

Co
R

,,;: ',_:'
K

L -Hpteﬂjng T2 Sex Differences

re

"h exist..;;,_'f ;vﬁ_'\ﬂ'gtvﬁf." : :_. - .:yfmi~ ﬁt;

' on each of. the measures , the. Hote11ing T

,'_

“of the fammar 2 'lndependent ]

* ,i In order to investigate the possib]e confounding effects of seé;f-v

stire 2 stat1stic was used In E

view of the reported.differences fn uisual-motor ski]ls aud1tory-

visual 1ntegrat1on. academ}p self—concept, and achievement in reading,} "i_\a'
spel]ing and arithmet1c, and in 1ight of the different1a1 1nc1dence of :
learning disabi11t1es be%yeen the sexesein favour of ma]es, it was a.
reasonable suppos1tion that discernible patterns of performance 1n

respect of the measures emp]oyed 1n the present 1nvest1gation m1ght |

The Hotel]ing T2 test 'is the more rigOrous mu]tivaniate analogue o

_tvtest. It d1ffers from the/‘.ff?,jf o

2

1atter, houever, in one 1mportan‘,‘ spect. The Hote111ng T cons1ders :

the covarfance among the variables while compar1ng the differences :
N ;f~fffff’—’ﬁ RIS E T



»-between aH-the-means- simu]taneously, ‘rather- than s1ng]y In“add1tion"m C

“ye
(L

. the statistf%a1 process Thus, it was poss1b1e to test for sex

67

;e

to its rigour, one of the values of the Hotelling T2 ana]ysis is that

1t allows . for linear combinat1ons of subscales without invalidating

differences on the Bender, the R, S and A subtests of the WRAT “the

‘four subtests of the VADS (A-0, V-O A-W, V W), the s1x subsca]es of

the SPAS (G Ar, SS R/S P, C), and the tota1 'VADS score (TV) to-

~ gether with the Ful] Sca]e SPAS score (FS) ‘Results of these analyses

NA sample

'an variables and the1

are presented in Table 2 for the LD samp]e, and 1n.Tab1e 3 for the

o

On the bas1 sider1ng the differences between the means of

particu]ar combinat1ons, the overa]] Hote111ng_-

.':T va]ue for the LD g, up was 31.689 (d f.1=14; d.f. 2=22;- F-] 423;

o p--o‘za) and did riot

ach s1gn1f1cance AT 1nd1v1dua1 compar1sons' ,

'aEbetween the variab]es proved not signif1cant, although sl1ght differ-

K
.,,-j&f‘. L

- this group was 27 041,(d f ]

'-ences in means did ex st etween the ma]es and the females The ma]es

., _obtained higher mean&on' th Bender, the SPAS FS and all the SPAS

5osubsca1es with the except1 n- of SS and P The gir]s scored higher, on

:average, on a11 WRAT subt sts (R S A), a11 VADS subtests (A 0, AW,

-W) 1nc1ud1ng TV, and on he SS and P subsca]es ‘of the SPAS
samp]e the overal] Hote]Hng'T2 value for'f

T

Hith respect to the

4, d. f 2-29 F-1 334 = =0.. 248) and was

',.'not signif1cant. There were no'sign1f1cant differences when ind1v1dua1

11comparisons we:srmade between th'_males and females means on each

: variable. In the NA sample, ma]es obtained inght]y higher scores on 71-7‘

'-w and ss

average, on a11 variables except |
0vera11 the fema]es tended g" score higher. on. average, on A-w

S



. TABLE2

. Hotelling T2 Comp'arjéons R
betweep'Ma1es and Females (LD)
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-

MaTes

xvv

~ Females

72 F

p

V'a'rji'a_ble :
Bende'r
s |

‘A-0
" A

Ar :
. OveRaLL T2
SR

4.04
49.31

" 32.23

26.85
442,
4.92 
4.15

504
" 5.9
a3

7.73

721
815
L 4735‘

| 13;54' y
aar

* . 3.82

52.64
34.00
Can73

4.45

-5.36

' 4.36

49
W '

18,09 ¢

T 354
. 7.82

3;64
e
| sess

38.00

0.186 -
" 0.998
0.857° 0.038
0.915 0.081

0.013 *~ 0.001
2.153
0.284
0.091
4,542
0.392
1,142

0.008
0.045

0,004

0.018
0.051
0.387  0.017

/‘

# 0:226 ~©0.010

1187 0.053

0.007
10,013

0.204

0.206 - p.009
5.28570.237 .

1423

1000
$1.000
1000
1000
1.000
1,000
- 1.000
1.000
0.998 .
© 1.000
. 1.000 "
. oo |
1.000
0.996
0.223 "
oo
1.000°

e
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Hotel]ing T2 Comparisons

IV between Males and Females (NA)

s .

e

.- Variable

(Maﬁes-t=.

Females 2
R N

P

Behder R 3; ’A‘1y92

"R “. ”.’ L 66.04-
s : U Ev4o 73 '
A ;o B

B T T 19

,f*‘.Vgo"-' j*“': o ‘Q,s.ss“

[

AW w0
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B R X

e

6

A
Lty

.ss. *5<“§.08'-’

SLF Tt s

C -‘ .:._,“5.54_‘_’

o OvERAL TR

B R as‘

Y ,ﬂ 53 46

1.83 0.046  0.002-
63.94  1.547  0.076

6.7 . -0.861.  0.042.

72 :% 1. 414 "'o 070",
950= oot o oosg
10. 11;fr . 4.8 0. 241
_9.51?_7i:'1;dzeg;.3'o 051

N é;éafﬁa-ﬂi4v14§*i~ 0. zos
. 3.94 ‘,,f'4 245 *‘~°-209,
O ormar 1334

._/

©39.72 0.788 . 0.039 1.

57 0.0100 0 0,000

- 5.22 \\>h;s§4?-4 0.028 = 1.

6.27 . 0.002 ' 0.000 %%;-}

2.83 . 0.000 '-’,o:qu- s
877 .1,602'*fb0fq79"7 w¥

1,000,

"1-000»‘ ¢
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"'a';.a's‘s‘ " The ‘mai‘e"‘s‘“ah the other hand, taaaéa*ea*as‘t‘a‘ia higher scores .
on genera] academ‘lc se]fS;oncept (G0) and speci fic subJect re1ated . 3 :

academic self—comept (Ar, R/S).

o Thus,_ resu]ts of the Hoteﬂing T2 ar}alysis failed to reveal any -
significant differential pattern of p'er.fomnance for males and females
~on’the 14 variables and 2 of their linear combinations (TV and FS).

o : ' .

Discrimi nant Function Analysis Differentiation between LD and NA

The Discriminant\Function Anaiysis was emp]oyed in the present
1nvestigation in order to determine the taxonomic usefu1ness of the
test battery, more specifically, its ab111ty to differentiate between .
LD and NA children. The particular computer programme used was the |
‘Mulv 02 In addition to determining the overal] effectiveness of a
'1 number of measures in distfhguishing between "n" number of groups, this
programme a]so yields information regarding the 1ntercorre1ations /
‘ among the measures together with a 51mp1e ana1ysis of variance ‘between
‘ variabies for each group In»order of presentation ‘the. fo}lowing
’?f' section will deal with the salient re]ationships among the different o
| measures, resu]ts of simp]e t-tests between the means -of the LD and fv '

NAWgroaups gn each of the separate measures and the discriminatqry

s’ the Discrminant Functiou_An/alysis_takes_mto_consideration C
the—tntercorrefations among the di fferent variables for each group.
separately, and then fn combination it would appear usefu] to ascer-— g “

,,tain whether intercorrelations among the 14 vairiables emp]oyed in this o I

o study differed }as a ﬂmction of\g@up menbership Table 4 presents j(’ |

the intercorrelations\ for the di fferent measures f.or the, LD and NA .

¢ R . ) . . : . <g B X . . e
R & S . > . . R . - . . RN g
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groups Coefficients?‘of 38 _were statisti cally signi ficant at the \

)

Ol level , EORE 5 -
: o General ly, the greatest relationship existed lietween the R and S
. -thsts of the HRAT, the correlation being greater For the 1w
| children In addition, significant correlations were n‘oted ﬁor the R .
o 'and A, and S‘and A WRAT subtest’s for the LD sample but not he- NA
a ,.sample, suggesting 2 generalized achievement deficelf for the fonner,_
tand a relative independence anQng di fferent achievement qreas for the
latter COrrelations g the VADS subtests were al significant for
: x},both groups. but greater, on &he‘wh?le for the Lb sanpleg indicating :
7 thay the likeli%ood of a ‘general” short-tenn memory and intersensory |
: integration defi.cit 1s hi’ her for the LD ‘than-.the NA children These. .
. _"deficits appear to play a bigger role in ‘the achievement o? LD
| childrew con'pared with NA children as demonstra.ted by higher carre- -
@’ latiohs between the VADS subtests (except V-O) and achievemént for the |
W sanple Finally. correlations among the SPAS subtests were
generally higher for the 'iA children B R : .
f" Lo In order to more closely examine the significance of differences o
_ in correlations as a functiqn of the group. F}sher"s Zr s vere |
e calculated where one of the two coeffici,ents met the .38 criterion and )

both were either positi ve or negati ve In addition differences were

B '_\_;

',:-ff, also examined in instances where conparisons between coefficients

ange in si'gn. Significant results of this analysis are "
§ _A.’ontained in.Table-s o e
R tems of differences between LD ;nd N group intert:orrelatiOns.
cmrlsons were- significant at the 05, level Specifical‘]ys the

correlation betueen visual~onl and auditom-written intagrati;i,n was | |

‘.,'

(R

.,C. S P
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: o
¥ greater foru:he LD chﬂdren tha%)for the NA chﬂdren (LD r=, 773 ) ‘<
" NA r=.gog; i&lshe‘r Zr w '

¥

5.

nc e==2 56 P=, 05) Also, LD chﬂdren 's per-
ceptiqn o‘F pjenmnshig t seem asﬁstrongly associated with .
confide‘ﬂ?e,mﬁ‘the‘l r‘acaderﬂc abﬂities as- 'it is for the NA chﬂdren '
(LD 093 NA, e ‘% Fisher Zr d1fference-2 a1; p=.05). £

“Where compa-r 1nvo]ved & change in s1gn, three of the sigm‘-

v f'icant di fferences 1nv01Ved the .C subsca of the 'S AS In aH three )
o e e -'of.".;
instances, .;he gorre]at.iorr betwgen C and NRAT S V- 'l'a v-lfg,,ugﬁsa@‘ c s
LT U

negativeffor the LD cm 1dren and p%s‘lti ve for' the NA' chi ﬂ '_;;“,;,_ s;{‘g;}l};

./‘

v

., suggested that the LD. chﬂdren s conf'idence 1n ‘tg?_'lr academ‘io ﬁ‘ﬂity
e . s greater than 'ls, warranted by the‘lr ach‘levemegt»m spe‘l'lfng ﬁ‘th&i
v1syat~ora1 fntegration and vfsua] short temn meniowy, 1ndicat1ng W

‘J@_!

i '.j_,}they ar.e perhapswnreahst'lc 1n the way: they see_themselves -as’ students.}
.- The Bglder was correlated»negatively with the WRR '. " 5 |
j.'; e ’:-270)‘ and,A-o su&test of the VAD75 ( 325) ﬁr q
s positively for the NA group ( 237 and 9’141 respectwe'w) Nhﬂe?ese

.<:orre1at1'@‘:~;r 'Faﬂed to - reach signiﬁcance, /they nevertheIess ra'ise the', -

| Lquestion tlzat spat'laﬂ ab1'|1ty may be more 1mportant 1n ‘ari thmeti ¢ and
j:_*associated more closeLy with aud'ltory short term memory f‘or LD ,
' chi«ﬁiren than for NA chﬂdren. The greatest difference involved the )
o | _corre]at'lon between two SPAS subscales Ar and P (LD r=- 061 NA r= 550, .
"'? :‘ Fisher Zr difference=2 93, P= 01 )& It: appears that NA chﬂdren s " _
v-‘_'percept'ion of. the1 r ar1 thmetfcal abf H ty 1s stmngly associated w1th L

‘v»thei r percept'lons of pehmanship. whemas such
pract‘lcauy non-existent for the LD ch:ﬂdren. . ,
B B To test d\ether the‘LD and 'M cﬂ‘Nnma:b%ained 51 gniﬁ cantfyv

"’:‘dﬂferent scores on the var'lavs varfablas.v taken singl-‘"i .:‘silu;p '_"an"alyses -

-y



-

‘ _‘ abiiity, and achievement e rqding, arithmetic and Speiiingwln ?',
additi on, . théy%ﬂerally haxti adower »aoademic self-concept when aom- L

; il_]jtask wouid |
i the effecﬁ Veness Of eaoh of the tests in his assessment battery' and LR

5 "composi te's Score’

- {(n . ) ! . ) ]
T N i c. ki . . ‘
, ‘3 R 14 . . * : s . ' o . ' ;E

»J' of variance were performed in ?espeCt of each measure Means, )

/stqndam deviations and resu}ts of tﬁe y)aiyses are’ gi ven In Table 6

- As predicted ssi gni fi cant differences at better than the 001 af%f}

-

level were. found on eieven out of’ the fourteén measures between the

'LD and NA groups. Di fferences among tlﬁ two Wps on Ar were 'signi-
ficant at<the .01, levdi OnlﬁrP and ¢ supsca'les f the 'SPAS failed ta.

: ot S
- ‘differentiate between the l:D:rand NA childre R B8 &vel..% L
¥ ’ " . ’ " ‘ : . . '. *.'. .'.. ) .
L Differences o’rLiQ these subscaig, however. 4' AN ke gapected “di-rection,v :
. ey i f’avour of the NA chiidr@h ORI &

Thusrx.he LD cﬁﬁdren demonstrated i.merw visua’ls-motor ski]ls, a{ v
2
intensensory ‘Ph%gratgon andwisual an& quditory seqwu“al%rocesm ng@;

SR B
pared mth the NA chiidren e L e S

l'lhi’ie knowledge of how variab]es interre“’l' o f&nhich variables’

taken s‘ing]y«. ,yieid s ificanti]-different resu’- s for two xseparate .

‘ e
~groups of individua]sais interesting,. it‘ls seido‘nf usefui, in a

...

B ~practicai sens", for the psychologist invoived in assessment and ” "
7_ L diagnosis Ty’icaﬁy, a psycho]ogica'l eva]uation proceeds through a »
i_fnunber of succe sive stages, in which information gathered from a’ test ,l '
"_T'_'at one stage is Ei ther corroborated or attenuated at the next stage. .
. .-.;'and i:he Q’lext, and so on Nith thé end of the psychological examinati on,
hja conpetent ciinician will have arrived at a hypotheSis or series of |
f.',""hypotheses about the individual and a probab'ie diagnosis The chnician s

»greatiy faci litated if. at the outset, he had an ’index»(



TABLE 6

for each Variable.
O J .
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v, i
T
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. /
the c1assification of an indivi,duai as belonging to either group - A or

- B -The- Discriminant Functien Anaiysis -is emp]oyed freouently to -
asce‘rtain the discriminatory power of a battery of predi ctors and

B Carriy ve at a “discwri’minant mean" for i:hat15 particuiar battery which

» N N N ‘
. 'rre,ct classifi ca‘tion; - !3-

W 'tests 1n discrimina ing betweeg LD and NA chi]dren Resuits' of th.is.

R 24 | S e ’
0.334';"1#9“3;3 409 P =, 0 000). r Ad‘!tiOna]“ a,ﬂeck test used to

* . estabiish the 51 gnificance of predicting grbup %mbersgip yielded a
g
'-;‘ highly significant canomcai <orrelation (Heck .0.66% R Can = 0. 816

.'»{-4

,f.’.‘ )

.

0 00@) ‘: | ) :»‘ » ) ) .. ."":. '-'--'u' ""L-J, ‘“};' .
Nhi'le the discriminatory power of the total test battery is -

K

‘ significant, th relative effectiveness of i(gaiwdual measures within
Z;t knownr- The*Discriminan’t Function: Analysis ad- ,'

. :,'is
Ko~ dresses this question by assigning a Weigh?ting system to each separate i

i"""' measure The ro'le of the weighting systems;is such that, when they ' N
- - N L
'. are app'lied to the scores obtamed on their r“especti ve measures, they

provide maxm]uu discrimination between the groups The wei ghting

H' .
Bs . . I

systé?ns IR g .’:QphTab'le y.,_‘_;, "" a'v“%"“nfvgﬂmn

For fourteen variabies, when it i s assumed that éach makes an

equal contributibn ,and no interreTationships e-xist, the criterion of |
v _fhigh discriminatory powei‘ is gi ven by T/WT 26 That assunption is
B .;j{not upheld for the {measures under consideration, as, gi gni ficant S _ >

’ ,reiationships are:m'esent amng them. A judgment, therefore, has to \
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R LR  Normaldzed Weight'lng Systems pHed S .
. .. to the Bender; WRAT, VADS AND SPAS o . :
e . subtests: (N LDé37 NA==44) .

— e
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:'-'vbe mad; regard1ng the discrim'lnatorx, power ‘of each measure 1t was
r-;~-:~-'~-fdecf ded- if:hat 304 or better ﬂ%uld indicate high, . .10 or- better wou]d
| 51gn1fy moderate, and bejow w wou]d denote 1=ow discrimination I.n_
| order of discriminatory power; therefom,'wtﬁe V& 0”2 B;nder and A- N pre- ',
" sented as hf&discriminators betweeiw the LD and NA chﬂdren.@ AThus, .
: ~the§neasures 1mgolv1ng 1nter5fnsory&1ntegrat'ionb visua1 and aud"itory

o / 4 * LN
o -sequentia] mmory‘#a‘ﬁd v1sua1-motor skiﬂs appea;: to pgsgess h1g,hes’1:

<5

di serimmgory pdwer: Modera%:e di scr‘iminat'ion 'Was suppHed by)tihtr‘a,,

. L oS A i
o AADS V-N A—O), acﬁ1‘évement ‘measureé (WRAT)R 'S A), .
/ .,'%‘f}“ - 4‘.
;

k of ‘5choo'l 1$Jsfadti’n gsms S‘S}( Low discmmination was -

; :

£ pr . d. general]y. by measures vof *seTf-concept academic It shou'ld ,

;" |A". T

3 be" noted that the nonnal&ed weigh’tmd systems assigned to each

' ,variable 1n th'is 1nstance re'late spedﬁc}l"ly to-this partiqula,r con-~ o
T
steﬂation of variables' Removal aﬁd 1hb]usion of var1ab1es from and

Lo

into the test‘“ﬁ&ftery would change'the variance-covaraance ré?“ati“onship

%among th“e variab]es. hence the weighting systems, and hence the dis-. ko
| criminatory power. of eaé’h variable \..Z'zw”f.‘i R .A |
As the 'VADS subtests ranged from high to moderate dis’cmmmator_y
o power, 1t was" decided to perform a separate d‘lscrminant analy§1s
, soiely on the VADS in order to determine tfve di fferential pred'ictive

poyler of 1ts subtests, when these are empléyed in iso]ation , Results of
this ana]ysis 'Ind'icated that thec VADS on its ovm successfu”y dis-

criminated between LD and NA ch1 1dren '(Nﬂks Lambda = 0 552 F = 15 396, o

o 000) In add'ltion __'fthe canonical corre1ation' "'garding the effec- o

L&

’ t1 veness of ‘_th VADS- s' btests 1n pred'!cting group membership was h1 ghl_y
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Normalized weighting systems for the \(ADS nre presented in Table

. 8“ _llhen the 'VADS is employed in isolation, high discrimnatory power

et

is' associated with measures involviahg the. visual pre%ation of ‘, .

materials, i. e, visual sequential memory (V~0 V- W). Measures of |

1ntersensory integro&;ion (v-0, A w) and visual intramodal 1ntegrati-on

“ provide mederate to high discriminati!n. whi*le”intramodal auditory -

B2 Y

i[‘egration and auditory short terﬂlﬁ"mry (A 0) fails to contribute

. to the discriminatory potential of the VADS

e

. t:onposite test score for' the test~

"aaverage of these% c\bmdsite test scores’ ‘

: wei ghts obtaineg for the total baw to their respective measures
'-;-for each individual in the LD ak ps'. Th'IS resulted ina

The next step in the analysis involved the assignment of the o

T

’-.’.for each individual The' B

now’ calculated for both the ,’_‘72

_‘LD and. ’NK children l'his average fs. called the "discriminant mean"

, _"and was given as 8 456 and 12. 3]0 for the LD and NA children. respec- '}

i »"tively.'_. The ication of the disoriminant mean is that 4f anew .

- | sample of cz ‘ ldren \ re given the test batteryweach test score
B g_'-multimied by its o "alized weight,

':‘ r.mi,nant mean the indi_’h,‘idual's composite score would approximate that'fﬂ,_

‘ u!gbasis}&of which discri-

\?737‘.

| NA ro‘s lready av lable.,To this
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7 of ma1es to fema-Tes remained identical to that of the

- originaifs’ample.; Thus, the LD sub—sample consisted of seveﬁ ma]es and

}three%maies and the NA sub-samp'le contained six malés and four '

- 0

o female§ The origina] sampie was therefore, reduced to sixty .one

-

»“nchiidren (LD=27; NA=34). -

B&ause the removal of twenty members from the origina] samp]e

. of &ighty one would inevitab]y alter the magnitude of the inter- o

corre/gﬁmsga:}ong the variab]es ‘and,. thereforea the relative dis- ‘

'criminatory power of each variable, a new discriminant analysis was .

e Qperformed using as input scores of the remaining sixty one members on

‘,; variab'les for N=6] are. given in Tab]e 9.

"‘sequential memory and visual-motor skiHs ‘had high

ihe fourteen var:iab1es.' Resu‘rts of‘ ﬁanalysis ' 6 c_pnpared ,
most: favodrably with tho?e obtained N ‘

'“a.?aa F = 6.481; P = 0.000; Heck = 06
- N/=8'| wﬂksJLambda = 0. 334 F=9, 409 P 0 000 Heck 0 656

| :'R-‘-Can = 0. 816 P = 0.000): The norma]ized weights for the fourteen

a\

The measures associated with visual-oral integaition v1sua‘l

scriﬁinato 7

- jvaiue «(V-O Bender) Moderate discriminatfon was provided by v1sua1

SA LT

-ﬂ;"and auditory sequentia] memory, where mode of expresswn was written

(= -E'(A-w '

_‘l-n) 1ntramoda1 auditov;y integratipn (A-O), reading ~and g '_
ng ‘chievement (NRAT R%), 5ch001 satisfaction and perception 0
ng and spe'lling abﬂity (SS R/S) Achievement in: arithmetic
(NRAT A) and separate dimensions of academic self’-concept (G. Ar,

v . A

™.

¢

f
‘_ L

"

i c) were Jow Jn discriminatory power-,;_.‘;”- S f i |
: “The ’"rma‘lized we'lghts \betwee N=81 and N=61 are compared in
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CTABLE 9

o " Normalized Weighting Sy.stems};‘app‘l’ied. L
& .. ., "to the Bender; WRAT, VADS and SPAS ST
o @ . subtests: (N:' LD=27;'NA=34).. . ..~  ° ‘

/-'A . . . , I\’A’ L




TABLE 'IO

'Rank-Order Conparisons of i
. Weighting Systems;u between
-N=81. and N=61 S

”

_ijan’k_ .

N0 - e

.Bender . |

: e'j-"'
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“..‘
i
. \:' ‘ /

, ‘ between the two anaiyses. the same variables present as the seven '
,,'."Luppemost. ‘Thus, measures involving visua'l-motor ski lls (Bender),

g intersensory and intrasensory integration together With vi sual and

audgitory short term memory (A-O V-0, A-W, v-u), reading achievement

(R) and fee'lings of scheo'l satisfaction (SS) contribnte most highly in -

discriminﬁting_bet\veen LD and NA chi wen within this particuiar
"'.El{tery.@,nf tests. W / A i,

: 9Tb' . /' Dt 3 :
T The wei ghting system obtained fronr N-61 was*next applied to the. o

§ -

-

-

v 2 b twenty obServations, ukap o& of m origina] sampie, Jn |
o - - . . B B i i ..»
- tenptr to determine the usefuiness of the test battery inQ‘lassn

LI

o fying these £ ‘servations as be%onging to ei ther the LD or NA group B ‘“‘

g

:f'_possi bie.the estima&d incidence o‘}\legﬂﬁng disabiiity in- the general :
L popu’lation.. These a p-riori proﬁabi‘iities are taken intp account "he" w

e parti cuiar conputer pmgrame emp'leyed was the Muiv 03 This
utiiizes two altenbti ve methods of classification thi}
_method and the Bayesian me;hod The essentiai difference between the ’
two is that the fomer makes»no assmrptions regarding nom’lty of
distribution. wheneas the iatter assunes noma]ity of distribution
Discrepancies in classification cgi, therefore, be expected. though

e neither method can be preSunied to be the more stringent of thg two

¥
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TABLE 11

Classification of LD (N=10) and ¥A (N=10):
Total Test Battery

-

O=observation,with mmale and f=female; G
-Square associated with each group;
associated with chi-s
y ratio associated with each group;

B(C)=

mEmbership; X =chi

X“(P)=probability

B{P)=Bayes probabilit

X“(C)=classification

classification according to Bayesian method:
A’ .

quare for each group;

according to chi-square;

* Denotes errors of classification

o

=origin}11 group

X X(P) B(P) 2 .

0 G LD NA LD NA LD NA_ Xx~(c) B(C)
Im LD 7.653 38.569 0.006 000 1.000 0.000 ° LD LD
2f LD 0.387 13.752 0.534 0.000 * 0.985  0:015 LD LD
3 LD 1.154  2.991 0.283 0.084 0.170  0.830 { LD NA*.
4m LD 3.029 25.133 -0.082 0.000 1.000 0.000 LD LD
5f LD 0.973 17.085 0.324 0.000 0.996 0.004 LD LD
6m LD 0.002 6.753 \b,969 . 0.009 0.705 0.295 LD LD
/m LD " 1.910 21.117 /6.167 0.000 0.999 = 0.001 LD LD
8f LD 0.005 6.9g)f’/o.999 0.009 0.720 0.280 LD LD
9m LD 0.530, 14.687 0.467 0.000 0.990 0.010 LD LD
10m LD 7.584/ 38.389  0.006 . 0.000 1.000 0.000 LD LD
Im  NA B.402  0.001 0.011  0.999 0.003 0.997 NA NA
126 NA  5.418  0.071 0.020 0.999 “ﬁpoos 0.994 HNA NA
13n  NA 5.850 0.026 0.016 0.999 0.004, 0.996 NA NA
4m  NA  8.781  0.225 0.003 0:635 0.001 0.999 KA NA
15m  NA  2.248  1.521 0.134 0.217 0.054 0.946 NA NA
16f  NA . 0.400 5.040 0.527 0.025 0.454 - 0.546 LD* WA
17 NA -8.837  0.236 0.003 0.627 0.001 -0.999 NA NA
18m  NA  3.888  0.465 0.049 0.495 0.015 0.985 NA NA
19f  NA  2.542  1.260 0.111 0.262 0.041  0.959 NA NA
20m  NA  4.190 0.354 0.041 0.552 0.012 0.988 NA WA
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Success was defined as the correct cléssificationaby both the x2 and
the Bayesian method. Out-of twenty 1ndividua1§, the total test battery
was sucqgssfu] in correctly classifying eighteen, which constitutes a

| 90% hit rﬁté. Among the misses, there-was one false negative ’
(individual classed as NA when in fact he was LD) anq one false
positive (individual classed as LD when in fact he was NA).

In Prder to assess the relative contribution of separate measures
to the classificatory power of the test baftery. iqdividua] tests were
removed selectively from the test battery and new analyses conducted
with the remaining measures. Thus the test battery was evaluated witﬁi
either the Bender, the WRAT, the VADS, or the SPAS removed from the
battery. In addition, the seven measures that had been estimated as
having hfghest discriminatory power were also removed. Fina;1y! as the
VADS subtests had demonstrated moderate to high discrimination, the
'classificatory potential of the VADS in isolation was examined.

| Appendi x A contains data pertinent to each separate analysis.
Table 12 presents the success-fai1dre rates of various combinations of
the tests.
| .Results demonstrated that, as'e;pected, the total te;t battery
was the most successful‘in discriminating between LD and NA chi]dren.
In this particular constellation of measures, it appears that the
Bender'makE%fthe highést contribution in separating the two groups.
The WRAT and the VADS are ranked as equals, while removal of the SPAS
was effected without reducing the effeétiveness of the remaining
measures. Predictive utility of the test ?attery suffered most when

the seven Gptimum predictors were removed. The VADS, used in isolation, -

misclassified 40% of the children.

&
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TABLE 12

Comparison of Hit-Rate for A
Different Combiqations of :
the Tests
7
Test Valid False False Valid  Hit
Combination Positives Negativ®% Positives Negatives Rate
Total 9 1 1 . 9 90%
Total-SPAS 9 1 1 9 90%
Total-VADS" 9 ] 2 8 85%
Fotal-WRAT 9 1 2 8 85%
*“~tal-Bender 6 4 1 9
Tonl-Optimm 6 4 2 8 70%
VADS only 5 5 3 7 60%
. . o

75% -

the number of children. correct]y 1dent1f1ed
as LD.

the number of ch11dren identified as NA when
in fact they were LD. :
the number of children identified as LD when
in fact they were NA.

the number of ch11dren correctly 1dent1f1ed
as NA.

Valid positives

False negatives

1]

False positives

Valid negatives
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7 In summary, no sex dfffergnéésmwere‘fqundrwithin'bpth the LD and
NA groups. A number of differences among variable 1ntercorke1$tions
became prominent when LD and NA-chi]dren were compared. Mainly,'theée
involved Vigual~ora] integration and visual short;tenm memory. As. )
predicted. the LD children ééored significant]y lqwer on each of the
Measures than the NA children, except on measures agsessing their
perception of penmanship and confidence in tgéir academic abi1itie§,
although these werevin the expected direction. Finally, the effec-
tiveness of the test Sattery employed in the presént study in

differentiating among LD and NA children was demonstrated..

o .
t

,



'/CHAPTER 5
© DISCUSSION

This chapter will attemp' to integrate the findings of the study.
Nhi]e'the primary focus of t tigation was on estabﬂishing the
effectivenegs of a batteryﬂof tests ;n differentiating between LD ahd
NA chfIdren, a-number of additional results were also discussed, and
these will be dealt with first. Implications of the study and sug-
testions for future research will conclude the ciapter

I't appears that conditions underlying ach1evement in school may
be different for LD children as compared with NA ch11dren Speci fi-
.cally, integrity in perceptual functioning, which includes‘visual-
motor, 'spatial ability, intersensory and‘intrasensory integration, .
visual and':Lditory short-term memory, may be more related to
achievement for LD than NA children. Thus, for examp1¢, in the
present study a moderate relationship was found between deficit in
/gﬁht1a1 ability and achievement in arithmetic for the LD children but
"not the NA children. In addition, there was.a slightly greater
associatﬁbn betweenﬂintersenspry integration and abi1ity for séquénfia]
processing of auditory ahd.visual stimuli, énd achievement in reading
" and arithmetic. In this respect, the intrasensory integration of
visual input with written output was pafticularly notabfe, a finding“
suppdrtivevof Amoriell (1979), who studied the relationship of phoneme-
~ grapheme correspondénces to reading achievement. He ‘fourrd that intra-.
modal integration of visual étihuli and visual sequential memory were
the best predictors of reading achievement. )

With respect to the whole process of intersensory.integration,
sequencing and recall, the 1nferre1ationships‘within this process were

=
%
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high for both the LD and nAAghildren. Much has been written about
'_teaching‘to either the deficit or 1ntectwmddelity' It'appears,/'- »
however, that in terms “of short term memory processes, such a d1s-
tinction cannot be made. More 1mportant1y. the relationship between
modalities was, op tne who e, slightly greater for the LD children
than the NA children; and 1t ts the former that regquire some form of
remeddation. It mayﬂbe that emphasis shoU]d be pIaced,on improving,
the interaction between modalities (Kirk & Kirk, 1971).
~ The findings further\suggested that, cdmpered with NA children,
the Lp! children's cdnfidenceffn their abilities as students did not
Gcorrespond with rea]ityf It was particularly interesting to note
during the time of assessment how a number of LD children comnleted
the SPAS in total oblivion to their "miserable" performance on other
tests of the battery. It seems that for LD children denial is an -
important defence mechanism against their experienced difficd]ties
in school.. - | |
In the present study, the d1fferences between LD and NA ch11dren
on the measures employed were in the predicted direct1on and sup-
portjve of prev1ous research. However, the probability pf sex
diffefences on these measures-suggested by prevdous investigations.
was not confirmed. TRus, the LD children were 1nfer1or to the NA
h11dren in temms of the1r visual-motor ab111ty, intersensory and
1ntrasensony integration and sequent1a1 processing ability, ach1eve-
‘ment and academic se]f—conceptn§91t~shogld be noted that the mean age
of the Ehi?dren.in the present: study was.8.8iyears, and tnat the
'differenees found'particu1ar1y in respect of,perceptual functioning

may be specifically related to younger Eﬁdldren;experiencing'learning
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difticuities, as has been suggested by Rotter;and Yule (1973). _It_is'
“.>iikeiy‘tbatsdeiicits.in perceptuai funCtionjng cease to play a majorv
role in the children's disabilities with increasing age (Satz & Van,
Nostrand, quoted indFietcher & Satz, 1979). The only measures that .
fa11ed to distinguish between the LD and NA children 1nvoived the
perception of one s penmanship and confidence.in one's academic
abiiities, aithough both were-greater for the NA. children and, -
-therefore, in the direction predicted.' The failyre of perception of
penmanship'to differentiate between LD and'NA chiidren has been k
reported previously by Chapman and Boersma (1979c) and Chabman (1979).
With regard toiconfidence in one's.academic abiiities, the findings
are not surprising in light of theanegativeicorrelationswobserved
between LD chiidrents feelings of confidence and some of.the school

related abilities underlying academic success. X
Whie 1ndiv1dua1=tests can discriminate between groups on the
ba51s of mean differences in performance, there may stiil be too much
over]ap between members within each group to allow for accurate pre-

: diction of group membership ‘The discriminant function ana1y51s-

~

attempts to reduce the overlap between members of discrete groups by

considering a number of variables in combination, and was utilized in
the present study for this reason. It had been predicted tnat the
test battery, as a'Whole, would be successful in discriminating be-
tween LD and NA‘children. This prediction was'upheid, with the;test'
batterj yielding a hit‘rate of 90%. The'test battery, therefore; was
shown to be highly effective in correctly classifying LD and NA
children, as the hit rate, the percentage ofbindividuals accbrateiy

diagnosed by a test, or battery of tests, 'is the majorqmeasure'oft
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diagnostic effectiveness (Yates, 1954) ? .
| It had a]so been predicted that each measure would contribute
substantially to the predictive utility'bf the test'battery. Results’

qf.two anaiyses uith different sample sizes disclosed that the per-

ceptuaT'measuﬁes.(Bender. VADS) conteibuted most to the™utility of the '

battery in differentiating between LD and NA children, together with
. the reading subtest of the WRAT. With respect to the 1atter,‘it is
not surbrﬂsing that an index of reading (wrd recognition) was an
effective discriminator, as the maJority of the children cla531fied as
LD in the present study had difficulty in the area qf reading. TGZ'
‘fact that perceptuai measures were highest in discriminating aner,
could be due to the existence of "perceptual disabilities" as the
largest sub-category of learning disabilities (Hatlahan & Kauffman, .
1976) Alternatively, it 1s possible that these measures were the
most successful because they constituted 50% of the test battery . |
Alternatively still, they were prominent due to the age of the
children, and it was noted previously that perceptual deficits are
more~strongly associated with achievement, particulariy achieyement‘in
reading, in younger grades (Rutter & Yule 1973) with the exception
: of feelings of schooi satisfaction, chiidren s academic self-concept
contributed little to the battery's effectiveness J

The differentiai utility of 1ndiv1dua1 tests in the battery was
a]so examined by ana1y21ng the effects that remova] of each test from
the battery had on the effectiveness of the remaining méasures, Here
again, the importance of perceptuai functioning, specifically inter-
sensory and intrasensory integration, auditOry‘and visuai,short-tenn

memory and visual-motor skills, was emphasized as highly effective in

w
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discrimfnating between'LD and NA chi]dren\ Remova1 of the ach1evement
measure also proved detrimenta] to the hit rate E]imination of the
academic self-concept measure did not detract from the effect1veness
of the total test battery

-In a recent review, Benton (1975) had written that research into
intersensory integration is one of the avenues that holds most promise .
in attempts to understand the nature of dyslexia. Because of this,
and because the 1mportance of 1ntersensory integration pro;;d>h1gh and
consistent over a number of analyses, the effectiveness of the VADS
was considered in isolation fran all other measures. Measures of
visual-oral integration. and reea11 (v-0) and intrasensory integratdon
of visual input and written expression (V-W) made the greatest contri-
’bution in ‘terms of discrfminatihg between‘tD and‘NA children. This
finding supplies confirmation to results reported by Koppitz (1977),
who found measures involving visual input (Vv-0, V- W) more c]ose]y
related to achievement, part1cu1ar1y ach1evement in read1ng, for
second- to i fth- -grade children. Auditory—v1suaT 1ntegrat1on and
reca]l (A W) was moderate]y discr1minating Taken together therefore,
measures of intersensory integration (V- 0, A-W) were 1mportant in
d1fferent1ating between LD and NA ch11dren * The measure of cauditory
perception, seguencing'and reta]]v(A—O)umadeino contributionvat all in
tthe context of the other VADS measures This result was part1a11y
support1ve of Koppttz (1977), who found the A-0 subtest to be least
assoc1ated with achievement as measured by the NRAT ' .

When the VADS was used in 1so]at1on, the hit rate suffered -
great1y Twenty five percent of the LD and 15% of the NA were mis-

class1fied When the cost of such errors is exam1ned, it is ev1dent >

g »
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that non-detection.of a child with learning difficulties is of far
greater significance than the misdiagnosis of a child achieving at .
expected levels as having learning difficulties. NA children placed
in a special class.wiil soon be detected. The child with leanning
.difficulties however, who continues in the mainstream could do so
indefinitely and to 111-effect, not only in terms of school learning,
but a]so social adjustment. Many LD chi]dren, in fact, first become
noticed as juvenile delinquents (Bachara & Zaba, 1978).

Koppitz (1977) recommends the use of the VADS within a battery of *
tests, and resuits of the present study support the_much laboured and
; ‘emphatic advice of numerous writers in the field that information
" about an~ individual is much more reliable when it s arrived at from
a number of different sources. ( '

" The fact that the test battery emp]oyed in the present study'was
highly effective in difﬁgrentiating between LD and NA children does
not argue against the use of other meaSures in our attempts to help
children with learning difficuities Nor does the fact that the
measure of academic se1f—concept failed to make a substantial contri-
bution to the effectiveness of the test battery prec]ude its utiiity
with LD chiidren It should be borne uppermost in the mind of those
involved in educating children that the focus should be on assessing
'the child, and not merely testing himzl The uti]ization of standardf
ized tests dea]ing-with cognitive processes is but one Step in the
tota] assessment process' “The. effectiveness and usefulness of these
tests can best be gauged by their abilitx\Jp pinpoint & child who may
be at high .risk of not benefiting from normal schooling and to suggest

further assessment. Further assessment involves obtaining other

N
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. ,important information about the child, information about his moti- h
vations, values, attitudes emotional characteristics (se]f-concepty

both general and academic, for example), learning styies andﬁh?efer-»

between formal and informal techniques is rgﬁgired iﬁxo
2L

educators fulfill their duty: to provide children wifh*bbve.effective
~ and appropriate educational and psychologicé1'serviceSJJ'%i‘

In all probability, the tests used in the. present study have their
shortcomings Particularly the uender,,hy~yirtue—o£~its~long history,
has Eeen criticized. The WRAT has also beeh scrutinized and is being
xxgupdated continuously. The VADS and the SPAS are in their infancy,land \
it is certain that their faults will be highlighted with time. A~
magical test that will be 100% valid and reliable in measuring signi-
ficant behaviours will never be produced. While there may be a need .
for new assessment techniques, what s more pressing is_the'need‘for
the proper uti]ization of currently(avai]able resources. The present
study has indicated one posgible avenue in this regard. ‘

The use of discriminant function analysis seems to be a.reiiabie
and practical approach to diagnosis 1t could assist in computer models
for diagnosis Many computer mode]s, such as the Bayes method, are
based .on probability theory and, therefore, require estimates of the
1 relative frequency of occurrence of 'syndromes in the population.

Using estimates of the relative frequency of occurrence of;signiticant.
descriptive symptoms has resulted in computer based modeis for ad-
vocating a treatment of choice with psychiatric patients (Mirabile,
Houck & Glueck, 1971). - '

g Hitn\regard to the detection of learning disabilities.problems

\fj/
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arise, as what efectly constitutes‘the "syndrome" fs hot &nown,“nor is
‘tbe relatfve impb?fance df.numerousrs§mptdms‘known;' The:errival at a
c1eer definition is, therefore, a top priority. The use of a formal
diagnostic-criterion by a number of groups, regardiess whether their
interests are educational, medical, psychological, psychoneurological,
or psychéphysio]ogical will result in a solution of the prob]em of
whether individuals described by different groups are comparab]e It
is poss1b]e that a reliable dfagnost1c category can be obtained,

~using already- existrng*deffnTtTUns‘“provided fﬁat the basic phenomena

‘of a 1earning disability (e.g., psycho]ogical processes, the1r

relative importance and 1nterre1atedness) are c]ear+y—and/operationa1Iy

defined ‘and combined in'a systematic manner The use of discriminant
function analyses appears to be a step in this d1rect1on

How can the resuPts of the présent, study be uti]1ze§1_ Fe
welghting systems obta1ned for the present battery of tests can be
ut1112ed with chi]dren referred to educational c11n1cs on an experi-
mental bas1s in order to test.the1r‘va]1d1ty. Add1t1on€11¥, in view
of the fact that many schoo1'systems are now computerizing the infdr-
’mation“contained in the school record, it‘is feasib«e and hdghly
practical to programme the computer to assign the set of weights to
available test results in order to}geuge the likelihood of a'gfven
child experiencing difficulties in school:

This app]ication.of resu]ts‘of;diseriminant function -analyses
suggests ‘areas ‘for further_reSEareh, fhe battery of tests most '
common1y used to place children in adaptetionxclasses should be

examined through discriminant function ana]ys1s in. order to test 1ts

effectiveness in separating ch11dren exper1enc1ng learning d1ff1cu1t1es

]
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" from those who are achieving \at levels cbmmensurate with their esti-
mdtedrieern%ng potentiei. Thpse teeterthatiprove-Tow 1n>discrimtnatbry
power should be repiaced by others shown to yield high discrimination.
) TRe battery examined in the~Qresent stqpy cou]d serve as a
start1ng point for such imprpvements in ex1st1ng test batteries,
rarticu1ar1y the Bender, ‘the VADS and the reading subtest of the NRAT.
fn‘view of the contribution of the VADS to the‘overa]] effectiveness

of the test battery, its standard use in the assessment of LD children

713 récommended. Thus far, the author is aware of only one practising

psychologist who utilizes the VADS 1n§her work°nith young children.

" The developﬁént of more refined and reiiable neurepsychologieal
tests argues for their 1ncTusion‘1n'any'battery of tests for LD'o
.children. In additionzlindices of physical abnonna]ity which'eppear
to be related to learning diSability (Pih], 1979), need,tO'be jnyesti-~
gated for their effectiveness in discriminating-between’LD and NA . |
children. The 1nc1usion of measures tapp1ng into a var1ety of
funct1ons and their subsequent va]idation or reJection would result
1n the establishment of a comprehensive test battery that would
4 maximize the hit rate, 1 e., the percentage of chi]dren correctly
identified as either LD or NA. " '

It was recommended above that certain measures uti}tzed in the
: present study serve as a starting point in theudevelopment,of e
comprehensive test battery whiIe'the results of theapresent s tudy
are impressive in yie]ding a 90% hit rate more needs to be done before ’
the battery ‘can be used in educationa] sett1ngs on a regular bas1s
Its va11d1ty and re11ab111ty need to be estab]ished In the present

study, the success rate of prediction_was ascertained by using sub-
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§%mples of,the original LD and‘NA groups, where the jdentity of each
childuﬁas'tn6wn prior to the classificatory anaiysis. Firstly,
" therefore, a replication of the study is advis) in order to establish
“the stabi11ty -of the wefghting systems obta1ned in the present case (\//”
“ﬂ‘SecondIy. the hit rate of the battery, or parts of the battery,: -shauld
ﬁfy;be determined by applying the weighting systems to the test scores of
ﬁ"a new, random1y ;elected sample of chi]dren whose identity and back—
ground wou]d not be avai]able to the researcher. Blind diagnoses of
this kind would argue <for a higher predictive utiTity of the test
':batter§

1

“"An addjtionai area of research would 1nvo1ve the examination of
R

lfage sex, aqd 1nte111gence;~ae/these relate to the prediction rate of

SN the;bittery W Itis. feaéible that with the inclusion and remova1 of

i’w

measures into &nd from the test battery, :?e effects of sex, age and
1ntel1igence may become prominent As th

e effects are determined,
tﬁey can be input into the discriminant and classificatory analysis.
It 1s poss1bJe Qherefore, ‘that this could resalt f% sex-specific,

| age spec1f1c,nnd IQ range:spec1f1c weight1ng systems for a number of

| QQiffergpt test baﬁﬁeries that wou]d be maximally discriminating be-

tween“LD and NA" cﬁﬁ]dnen Th1s may, in all actuality, be the best

.....

gy
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APPENDIX A
- NOTE: "~ - T T
For all tables'contaihed'in Appendix A the fo]lowing holds:

‘0=pb§érvacioo with m=ma]e:and f-fema]e;.
G=originai group membership; e
X2 chi-square associated with each group, ’ 7
XZ(P)=pro§abiiity associated with chi-square for each group;
_ B(P) Bayes probabiiity ratio associated with each group,’

| (C) classification according to chi- square, 3 '

_-‘B(C)-classification according to Bayesian method

fachenotes1errors of‘c]assification‘,



Classification of LD (N=10) and NA (N=10):

- * Total Test Battery minus the SPAS

~ 120

NA-

, 3,8§2 ﬂ

0.717  0.009, 0.991  :NA - NA

X e e,
0. 6 LD _NA LD NA_.__ LD NA_ X°(c) B(C)
Tm LD 5.537 39.315° 0.019 1.000 1.000  0.000 LD LD
2f LD . 1.468 22.167 0.226 0.000 0.999° 0.001 LD LD
3m LD . 1.378 -2.087 0.241 0.149 0.078  0.922 LD NA*
4m LD 1.170 20.527 0.279 0.000 0:999  0.001 . LD LD
5f LD 0.379 15.156  0.538 0.000 0.990 0.010 LD LD
6m LD 0.087 6.370 0.9 0.012 0.579 0.421 D LD
m LD 0.990 19.464 0.320 0.000 0.998 --0.002 LD LD
8f LD .0.024 5.693 .0.999  0.017  0.502 0.498 LD LD
9m LD 0.662 17.340 '0.416 0.000 0.99 .0.004 LD LD
LD 5,063 37.568  0.024 - 0.000 1.000 = 0.000 - LD LD
TIm NA . 4.323 ° 0.042  0.038 0.999 0.007- 0.993 NA NA
12f  NA_ 4139 0.071 - 0.042 0.9 0.008 0.992 NA  NA
T3m’cNA . 4452 0.027 0.035 0.999. 0.006 - 0.994 NA NA
_M4m NA- 7.680 '0.549 0.006 0.459" 0.002  0.998 NA NA
. 16m . NA 2.680.  0.657 0.102 0.418 .0.021  0.979 ‘HA NA
LI6F - NA' 0721 3.569  0.396 0.05 50.198.  0.802 LD* NA-
17 NAL 4,254 ©0.052 - 0.039 0.999 ¥ 0.007. 0.993 NA NA
o lamc NA\3.022 - 0.452 -0.082 10,502 0.016  0.984 NA NA
~19F © NA - 1.698  1.607  0.193 0.205 0.054 - 0.946 NA NA.
0.131  0.049 |




Classification of LD (N=10) and NA (N=10):
Total Test Battery minus the VADS -

121

8
. )
- e X BP) .,
0 & 'tb NA:. LD _NA LD " .NA X%c) B(C)
*Im LD 5.351  38.679 0.021° 0.000 1.000 0.000 LD LD
2f LD 0.629 17.291' 0.428 0.000 0.996 0.004 LD LD
I LD 0.510  4.47]  0.475 10,034 0.305 0.695 LD NA*
m LD 1.707 23.561 0.191 0.000 1.000 0.000 LD LD
5f , LD 2.579 27.671 0.108 0.000 1.000  0.000 LD, LD
6n LD 0.013 5703 0.999 0.017 0.510 0.490 L0 L
~Tm LD 2.632 27.906 0.105 0.000 1;p80 - 0.000 LD LD
8f LD 0.010 5.627 0.999 0.018 .0.501 °0.499 LD LD
m LD 0.733° 18.010 0.392° 0.000 0.999 0.001 LD LD
10n LD 6.442 42,567 0.011° 0.000 1.000  0.000 LD LD
Tlm  NA  3.641 © 0.245 0.056 0.620 0.011 0.989 NA NA
12f  NA 5.308 0.002- 0.021 0.999 0.004 0.99 NA:® NA-
13m  NA 5.206° 0.000 0.023 0.999 0.004 0.995 NA NA
4m © NA, 9.083  1.008 0.003, 0.315- 0.001 0:999 NA NA
. Tsm- NA--1.739 1'1.675 0.187 0.196 0.055 0.945 NA NA
S 16F  NA 0.899 1 3.228 0.343 0.072 0.162  0.838 “LD* NA
17f  NA 5.044  0.007 0.025 0.999 0.005 0.995 NA NA
8n NA1.195 © 2.561 0.274. 0.110 - 0.107 _ 0.893 LD* HA'
~19F  NA_ 1.860- © 1.521 0.173 0.217- 0.049  0.951 NA“ NA
. 2m  NA 1.775 . 1.629 0.183, 0.202 ©0.053 0.947 NA' NA
. -/
0 ' '

~ ~t



Classification of LD (N=10) and NA (}=10)

Total Test Battery minus the WRAT '

A

7~

122

B
. .
Y .

‘A
\ ;
.

- 0.651°

967

\ | () BP)  , -
0 & LD MA LD NA D. — NA X“(c) B(C)
Im LD 4.341 23.884 0.037 0.000 0.999 6.001 Lb D
2f LD 0.613 11.938 0.434 0.001 0.963 0.037 LD LD
3m, LD 1.196 1.929 0.274 0.165 0.117 0.883 LD NA*
4m LD 3.719 22.244 0.054 0.000 0.999  0.001 LD LD
5f LD 0.857 13.048, 0.355. 0.000 - 0.976 0.024 LD LD
6m. LD 0.292 10.161 0.589 0.001 0.927 0.073 LD LD
& LD 0.970 13.522 “0.325 0.000 0.980 0.020 LD LD
8 LD 0.110 8.750 0.740 0.873  0.27 LD LD
~9m° LD 0.235. , 9.775  0.628 0.915 0.085 LD LD
10m LD '8.077  32.742 0.004 1.000  0.000 LD LD
1Im- NA 2.148 0.959 0.143 .- '0.048 ° 0.952 NA NA
12 NA 4196 0.114  0.041 1 0.012  0.988 NA NA
13m  NA 3.651 ° 0.239 0.056 0.016  0.984 NA NA
“14m - NA  3.066 0.442 0.080 0.024 . 0.976 NA NA
15m  NA 0.498 . 3.298 - 0.480 0.271° 0729 - LB* NA
16f 'NA 0.296 3.976 0.587 0.366  0.634 LD* .NA.
17f NA8.644° 0.415 0.003 0. 0.001  0.999 NA NA
18n. NA 2.617 0.659 0.106 0.417 0.033 . 0.967 NA NA
19f . NA© 2.322 0.837 0.128 0.360 0.082 0.958 NA KA
NA 0.105 - 0.420 0.033 0. NA

NA

N
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Classification of LD (N 10) and NA (N= 10)
VADS in isolation = -

. 15m

e To¢ :

r‘ : | -
. : C N e
NS ey By, w
06 LD NA LD NA LD NA_X(C) B(C)
Tm LD 2.405 13.267 0.121 0.000 0949 0.057 ‘LD Lp
2f LD 0.012 2.839 0.999 0.092 0.254 0.748 LD NA*
m LD 3.490 0.115 0.062 0.735 0.015 ©0.985  NA*; NA*
4n LD 1.38 10.288 0.239 0.001 0.875 0.128 LD L0
5f - LD. 0.039 1.905 .0.999 0.168 0.172 0.828 - LD NA*
6m LD .0.007 2.230 0.999 0.135 0.199 0.801 LD NA*
7m LD 0.232 5.745 0.630 0.017 0.563 0.437 LD LD
8 LD 0.014  2.869 0.999 0.090° 0.255 0.745 LD NA*

- 9m LD 0.746 8.079 0.388 0.004 0.762 0.238 LD LD
1om LD 1.898 '11.841- 0.168  0.001 0.922 0.078 LD LD
Im \NA  4.902  0.550 0.027 0.458 0.009 0,991 NA NA
12f  NA 0.209 © 1.700 0.647 0.193 0.147 0.853 LD* NA

13w NA 4239 0.315 0.039 0.575 0.011 0.989 WA A
T4m  NA  1.331 . 0.243 0.249 0.622 0.045 0.955 NA NA

NA 0.014 2.869 0.999 0.090 0.255 0.745 LD* NA

C16f  NA. 0.007  2.230 . 0.999 0.135 0.199 0.801 LD* NA

17F NA6.696  1.385 0.010 0.239 0.006 0.99 A NA
18m  NA  4.902  0.550 0.027 10.458  0:009 “o. 991 NA  NA.

o NA 1783 0.079 0.182 0.999 0.034 0.966 NA NA
20m  NA. 0.009 0.235 ..0.006 0.994 NA NA-

6.742 1.409
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Classification of LD (N=10) and NA (N=10):
Total Itst Battery minus tbe'Ben‘dfer’
! .
. . ]
¢ ey e we)
0@ LD NA L0, NA LD~ NA_X°(C) B(C)
ImLD: 9.719 36.737 0.002 0.000. 1.000 0.000 LD LD
2n LD 0.180  4.323 0.671 0:038 0.411 0.589 LD NA*
"3f LD 2.909  0.407 0.088 : 0.523 0.025 0.975 NA* “NA*
4m LD 3.028 20.362 0.082 0.000 0.998 - 0.002 LD LD
m LD 0.158  9.018 0.691. 0.003 0.88] 0.119 LD . LD
6f LD 0.540  2.991 " 0.462 0.088 0.230 0.770 LD, NA*
m LD 1.937 16.981 0.164 0.000 0.994  0.006 o Lo
&m LD 0.611 2.812 0.434 0.094 0.209 0.791 LD NA*
9f LD " 0.895 13.103 0.344 0.000 0.975 0.025. LD ‘LD
om LD, 2.998 20.273 '0.083 0.000 - 0.998 0.002 LD LD
Tm NA /13.096 2.289 0:000 0.130.0.000 1.000 NA NA
12f  NA 73.183  0.303 0.074 0.582 0.020 . 0.980 NA NA
3n  NA 8.579 0.543  0.003 0.461 '0.002 0.998 NA NA
NA  9.083 0.693 0.003 0.405 0.001 -0.998 ' NA NA
T5m  NA' 3.106. 0.330 0.078 0.566 - 0.021  0.979 NA  NA
16F - NA 0.012  5.672 0.999 "0.017° 0.598 0.402 LD* LD*
17f 0 NA 10.755  1.280 0.001 0.258 0.001 0.999 NA NA-
18n NA  4.232  0.050 0.040 ‘0.999 0.011. 0.989 NA NA
J9f  NA 3.598 © 0.179 0.058 0.672° 0.016 0.984 " NA NA
' 728 0.324 0. 0.998 NA NA

j\
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' Classification of LD (N=10)~ and NA (N=10):
Total Test Battery minus seven highest '
... discriminators (Bender, A-0, V-0, A-W, - - -
© V-W, R, S5) -
X X2(p) B(P) 5"
0 G LD . NA LD NA LD NA_ X<(C) B(C)
Im LD 6.102 28.731 0.014 0.000 1.000 0.000 LD LD
2f LD 1.246 12.342 0.246 0.000 ,0.939. 0.061 LD LD
m LD 1.581  0.075\_0.209 0. 0.027  0.973 NA* NA¥
4m LD 0.074  2.993 8.999 84 0.204 -0.796 LD NA*
5f LD 0.497 8.717 0.481 0.003 0.788 0.216 LD LD
6m LD 0.002 1.988 0.999 0.158 0.136  0.861 LD NA*
m - LD 2.578 17.480 0.108 0.000 0.990  0.0010 LD LD
8f LD 0.375 1.332 0.540 0.248 0.088 0.912 LD NA*
Sm LD 2.092 15.714 0.148 0.000 0.982 0.018 LD LD
10m LD 0.819° 10.400 0.366 0.001 0.878  0.122 LT
m KA 5.164 1.233 0.023  0.267 0.008 0.992 NA NA -
12 NA  3.045 0.153 0.081 0.696 0.014 . 0.986 NA NA
3m° NA 6.757  0.243 0.009 0.120 0.007 0.993 NA NA
T4m NA 4.848  1.029 0.028 0.311 0.009 - 0.991 NA - NA
15m* NA 1.884 '-0.013 0.169. 0.999 0.023° 0.977  NA. NA
16  NA 0.002“ 2.014  0.999 0.156 " 0.140 0.860 LD* NA
17 NA- 2,242 0.603 0.134 0.999 0.01% 0.961 NA NA
18m  NA- 0.045 -2.791 0.999 0.095 '0.191 , 0.803 LD* NA'
19F  NA  3.674  0.391 0.055 0.532 - 0.011 0.989 KA NA
2.61 0.984 . NA NA

©o20m

0.046 -0.106 0.999

0.016




APPENDIX B

;T\Raw Data in order of presentation for' L ," &
Age, SES, IQ, Bender, WRAT (R, S, A),y VADS (A-O V 0, A W,
V-W, TV), and SPAS (G, Ar, SS, R/S, P, cf75§i‘\\\
. '(/":{““
- ‘?'j* . o )
> \
- o ;
@ ¢
./‘ B \ g -
. N " / N -
N

)
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. LD Sample -
—_— e e e e . . ‘
g " L
9.08 32.79 106 1 %3 36_29 4 6 5. 520 4 9 12 5 12 2 44
8.25 39.54 112 3 46 29 27, 6 6 5 5 22° 8 9 9 11 7 4 48
8.67 71.90 94 4 59 37 30 5 5 4 5 .19 3 10 7 10 6 4 40
9.08 60.93 126 4 55 34 33 4 5 4 6 19 11 12 6 6 10 5 50
9.08 39.55 88 4 30-22 23 4 4 4 4 16 3 7 7 2 11 4 34
9.08 25.36 - 95 6 57 34 23 4 5 5 6 20 6.5 8 10 8 6 43
9.17 25.36 110 6 48 28 24 5 5.4 5 19°- 4 9 10 9 11 5 48
9.17 27.86 113 4 37 27-25 4 4 3 4 15 9 11 12 11 10 5 58
9.17 45.48 123 4 43 27.23 4 6 5 6 21 7 11 5 3 3 2 31
9.08 32.79 101 4 52 32 528 4 4 4 6 18 2 10 9 9 7 6 43
9.17/29.71 105 4 57 36 29 6 7.7 6'26~.3 6 11 3 11 2 36
9.00 28.12 103 4 58 35 32 5 7 7 6 25 11 12 7 9 11 5 55
~9.08 34.33 96 4 50 31.27 5 5 4 6 20 7.1 10 8 3 4 42
9.33 30.94 "90 5 37 26 29 4°4 3 4 159 10 7 10 10 9 55
“9.00 40:68 107 5 50 34 27 4 4 4 5 17 3 9 5 4 6 2 29
9.17 45.05 82 4 41 §$ 23 4 4 3516 0 4 6 3 9 3 25
9.25 .34.77 90 5 45 27 4.6 4 3 17 2 4. 6 6- 52 25
'8.75 75.41 103 2 58 35 27 6 6 6 6.24 10 10 7 12 4 8 .51
. 8.42 45.05 109 7 72 4 26 4 5 5 6 20 7 8 8 9 6 5 43
8.75 54.54 99 6 58 35 28 4 5 5 €20 2 10 10 6 5 2 35
9.42 40.14 . 91 5 55 36 28 4 55 5 19 3.7 7 11.11 2 4
8.83 34,77 8 2 54 38 36 5 44 6 19 5 6 8 9 .12 1 41
8.42 70.14 109 4 58 37 27 4°5 4 5 18 14 8 2 8-12 5 45
8.25 41.43. 95 4 43 26 23 5 5 4 4 18 4 6 4 8 4 3 29
8.25.29.31" 93 3 56 38 26 5 5 4 5 19 3 9 9 8 3 1 33+
'8.42 40.68 117 2 65/46 28 6 6 4 7 23 10 9 6 12 10 5 52
8.50 25.36 100 3-50 30 27 4 4 3 3 14 4.5 5 7 5 °3 29
. 7.58 25.36 106 5 56 36 27 4 5-4 5 18 7 7 99 1 2 46
. 9.00 58.29 112 3-63 39 30 4 5 4 5 18 11 11 ¥ 9 11 7 61
7.58 25,36 89 3 39 26.25 4 5 4 3 16 3 6 8 7 10 4 38
. 8.,58.25.36 112 2 4631 26 3 5 3 3:14 7 7 11 2 10 3 40
7.33_47.61.102 4 4 32 26 4 5 3 3 15 3 8 12 5 6 4 38
- 9.58 40.14 100 2 52 35 28 5 6 6 6 23 4 8 11 8 .11 2 44
9.33 29.18 91 3 52 33 31. 5 6 4 6 21 1 8 5 Q 7 2 23.
7.83 39.65 121 7 42 28 26°4 4 3 4 15 7 6. 5 7 9 5 39
8.42 40.14 89 5 -2 25 3 4 2 3 12 0 6 12 4 9 7 38
- 8.92 9% 4 49 32 30 55 4 721 7 9 9 1 10 3 33

Toenml
[
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NA Sample-
_ J
700 2 68 43 2776 7 6 726 9 10 11 10 10 3 53
106 2 61 3 30 4 55 5 19 4 8 7 8 6 1 34
112 0 61 37 29 5 5 4 6 20 7 6 8 9 10 4 44
112 0 57 38-31 5 6 5 6 22 12°12 9 12 11 ,4 60
172 1 66 37 28 5 5 4 7 21 1010 11 11 117 60
115 2 68 4> 30 6 6 6 7 25 10 9 10 12 .6 4 51
123 5 73 44 32 5 7 56 23 11 12 9 12 10 9, 63
112 3 73 45 31 6 6 6 6 .24 6 10 7 10 9 2 44
115 2 64 40 31 5 6 4 5 20 12 12 11 12 11 4 62
109 2 68 41-31 4 5 5-7 21 10 9 9 12 4 6 50
109 3 64 45 31 6 6 4 6-22 7.-5 10 11 10 8 51
1063 71 46 32 7 7 6 6 26 8 9 10 .12 10 4 53
“115 2 68 39 31 6 7 5 7 25 12 12 11 12 12 8 67
115 2 76 43 31 5 7 5 7 28 12 12.9 11 10 5 59
115 1 61 39 26 4 7 4 6 21 12 9 12 8 11 5 57
109 1 70 42 29 6 6 5 6 23 11 4 10 32 4 5 464
112.2 74 43 31 5 6 5 6 22 11 12 9 10 12 5 59
- 88 1 61 40 28 5 7 5 7 24 4 3 6 4 11 2 30
100 1 58 34 28 56 6 5 2 1. 6 9 6.4 1 27
106 3 60 38 29 5 6 4 6 21 11,12 9 12 12 8 64
88 1556 35-28 4 5 4 5 18 4 10 11 -7 10 1 43
172 2 64 37 31'6:-7 6 7 2 8 ‘9 11 10 10 4 52.
117 3 66 37 30 4 5 4 5.18 9 7 6 12 5 1 40
83 2 56 3728 4.5 56 20 3 5 11 2 4 1 26"
117 0 67 45 32 5 6 6 7 24" 8 12. 9 12 11 7 59
94 1 68 43 30.6 7 7. 7.27 8 7 8 11 9 3 46
97 1 64 40 29 4 7 6 6 23 12 9 10 12. 12 8 63
109 1 73 43 29 6 7 5.7 25 6 5 11 11 8 4 45
106 0 64 39 30 5 7 4 5°21 8 6 10 10 6 2 42
100 0 58 35 29 4 5 4 6 19 9 12 10 10 11 9 61
100 3. 64 40 30 57 5 7 24 11 12 12 12 1210 69
97 360 35 28 5 7 5 6:23 1 8 9 5 4 3 30
%g7 0 65 41 30 4 7 4 6 21 4 11 10 11 11 5 52
“T06 1 69 39 22 6 6 7 6 2%.5 12 9 7 8 3 44
97 3..72. 44 31 5 7 6 7 25.°8 12 12 12 10 3 57
106 1570 43 31'7-7 7 7 28 11 12 11 120 8 6 60
124 71 49 28 6 7 7 7 27 10 12 10 12 1210 66
1150 71 48 32 5 7 5 7 24 12 12 9 10 11 8 62
1063 60 40 32 6 6 4 6 2 9 11 9 12 11 5 57
91 4 67 39 31 6 7 5 7 25 11 12 5 12 11 8 59
1091 66 40 30 6 7 6 6 25 11 12 9 12 11 6 61 -
88 5 5840 30 5 6 4 6 21 6 11 9 8 10 2 4
109 2 63 39 33 5 6 4722 9 .12 9 12 10 7 59
4 46 56 6 11 11 4 6 4 42




