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\wlth the WISC- -R and\ WRA

I\ The LNNB

S 0% o
Bt
“1$¥8ta ure }eﬁn

Eﬁ3%4 rebiability'and va11d1ty studies
o K ,10‘? SR
ups,fbub have not been performed

5 ginﬁestlga ons . eXplored the reliubility and e
’ . K ‘9\ ;)2 ./£ : T
) cqnstrucﬁffvab;d1ty “ofé %A LNNB clinical scales. An'abbrev1ated
‘scifle wiéﬂ equal reliabl. s i@ H% p vgd iteh to scale consistency
R 2y '('.u\"’ s 2 73'.'.\_‘9, . . B

.4!!‘

wa '. 1dent1£1ed Facndrus&kiﬁses uere4€o€ducted on both batteries to

N

'l

. 1nvest1gate gpe d;mensionztiﬁﬁature_ of _e test. Studies of the

.- éﬁ;tened 4&

- ‘thQ WIS&eR‘”@ﬁdiﬂiAT app cation of multiple regression analyses e’

-vtbe' ability to discriminate between K ﬁ

LY

i 1
concurren@d%?%%@ﬁfl

<

eongucteﬂ» for bo@» the ',LNNB. -and the'
'fth I vestigations of cotrelations with

' *‘ o 7 5 'gng"{ B

_determine the ability to predict WISC R I Q scores -and. WRAT grade

e | by
vsggres, and°througﬁ\use\gf\linear discriminant analyses to. determine

(!
- [

iori defined learning

| ability groups. Cluster/,analyses using théfilinical scale scores

-were conducted to explore the ut111ty of both batteries to 1dentify

N

educatlonally meaningful subgroups.‘ . ,
r B id - V4 ‘
The‘ results of the study prov1ded partial support for ‘the use.

of the LNNB in the’ adolescent population, with an: adeqpate level of
Id . ' o,

reliability and * robust 'correlations with intellectual- _and -
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"' directions for future research,

N ‘,Av

W edueatlonal tests. The content and construct validities pf.thz) -1

bﬁttery were criticized, with the_—bagger& shéwing M excessiv

2 : : d + : . .
‘ove lap between scales ‘and an inadequate. coverage of nonverbal

L4

COgniéive abllltles. ' The- 'battery’ was fourid capable of

8

:\ dlscrlmlnatlng between a pr10r1 defined subgroups, of normal and

i{gdblayed flearners, but cluster ana1y31s prdtedures failed to _generate

subgroupsa at dlffered in type of deficit, w1th separatlon orly by

levél of 1mpa1rment.: The LNNB is Judged to have potentlal for the

‘,. . A L4

| assessment f educatlonal dlsorders, but some expan51on of.?;s

‘dlmen51ona1 coverage is requlred to allow forrpractlcally meanlngful
.

'”subtyplng of 1earn1hg dlsab111t1es. . . ‘

Dlscu3510n of the' results addressed~ theoretlcal and applled
[ e,\ ‘j\
implications;;'aS' well\fas‘ the limitations of thetcurrent study and
\\ R \
BOthtt . -
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" CHAPTER T

INTRODUCTION

One of . the most pressing .and demanding problems facing the -

practicing school = psychologist 1is  the ‘accurate and ‘meaningful

assessment . of ‘children and adolescents with severe learning.

.disorders or disabilities. It has been estimated that at least 10

to 15 percent of children show - seriously deficient \academic

_attainment (Gaddes, 1976 Rutter, I978) and 1n abeﬁL half of theqe,‘

-

children, " there are objective behavioural 1nd1cators .of some..

neurological  damage or dysfunction‘-(Mfklebust & Boshes, 1969).

Longitudinal studies have demonstrated that children .with .such

specific learning disabilities tend to show an enduring pattern of

deficient scholastic performance, even with intensive remedial;

" training (Trites & Fiedorouicz. 1976). 1t is also widely'recognized"

that'-the ongoing experience of such‘frustration and failure leads to

adverse emotional ‘reactions' and deficiencies in the student's

Belféconcept (Bloom, - 1576)' and the learning disabled-population is
\ N . -

" statistically . more "at risk" to develép significant emotional and/or

behavioural' disturbances, particularly' in adolescence (Rourke §&
. -' ’ ‘ ° ) '

Fisk, 1981).
While the educational emotional and behavioural . impact of
learning disabilities is -easily seen, the exact causation and

.....

‘despite the extensive research that has been done to date‘ Theories

- @

e

b



- ! ) . - . \\ . .-
. regarding - the = etiology of learning- disabilitibs abound, and
v : L

reiresent radically diverse op1n10ns on the subJect (c.f., Learner,

N

1974). “'Sxmllartx, theorles of redzdlal instruction-also present
véry diverse views, but with genegplly disappointing results on"

>

outcome studles.

v .

What '1s kxown 15 that the 1earn1ng disabled student experlences'
severe.-hdndicaps in his/her attempts to master the standard academic-
curriculum, despite at least everage overall intellectual
,capabilities, no signifieant‘ peripheral sensory or motori
impaitments, and édequate ‘exposure to scholastio experiences‘. Tég:::::
most commonly .accepted explanatlon for ithe stable learning
-deficiencies is that of some form of -disordered neuropsychologlcal
’functioning‘ thot_‘results in selectlve central prooe551ng deficits,
while epating xmény"of the other intellectual capabilities (c.f.
Hynd & Oprzut, 19815. "The adoption of such a defﬁnition or ~
conceptualization Pf 1earning disabilitles would 1mp1y the need to

be able to ident1fy and spec1fy the presence and nature of the

underlying disturbance in neuropsychologicai functioning,,énd would

_suggest. that = such a neuropsychological desqraption 'should be

valuable -in specifying the nature'of the 1earn;né disorder and in
designing a remedial educatlonal programme. .

Ai maJor challenge confronting the school psychologist 1is
therefore the need to make decisions about_such neuropsychological
dysfunctions, espeoially "in view of limitations in the'avaiiability

of speeialized neuropSychoiogiqaf consultation services. '

”,
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Neuropsychology _is a‘relatively'new dis:;pldne in the applied field -
of psychology,- and the assessment techniques -and methods of
interpretation 'used in making a -neuropsychological diagnosis are
skillsv that are not widely represented amoné school psychologists at h

this time; A maJor limiting factor in this congexion has been the
o )
costly natufe of neuropsychological assessment in the past, with the

- most frequently used assessment battery (the Halstead \-.Reitan '

Veuropsychological Battery) requiring the purchafe of very expensive .
—

and bulky equipment that " is nothreasily portable., and the time

required for an individual evaluation (up to six to eight hours of
test administration time) has also weighed against 1its routine

application‘to the school pdS&gatidn,

In :view : of  the blimplicit need for ‘attention . to
neuropsychological funttioning contained 1n the modern definitions
of 1earning disability’and the difficulties in applying the Halstead.

[ 4

neuropsychological assesSment to the school

-~ *Reitan approach t

1)

population on a routine bagis, a need is apparent for an alternative
approach to neuropsy hological e‘!}uation that is more time and cost
efficient. "4 re dent addition to the field * of .clinical

neuropsychology ha

Neuropsychological Battery (Golden, Hammeke & Purisch 1980) which

[y -

: 7
is’ a comprehe ive assessment instrument that is relatively

been the puhlication of the Luria - Nebraska;

inexpensive, por able,l,and can be‘administered in most cases in two'.p

. /
~ ‘ ) .

to -two and a half hours. This battery is applicablé to both adults *

and adolescents‘ fstarting from age 13) and has reportedly high



reliability and‘ validity-uhen-used_forfassessmentiof the effects of
neurological damage and disorders (Golden,' Purisch, and Hammeke,
1985) Its application . to .the adolescent populatfon and

spec1fically to the 1dent1ficat10n and description. of ~ learning

. ,problems in the adolescent .age range has, however, not yet been

dealt with extensively in the literature, and its_'utility for

identificatlon’/agd spec1f1cation of learning d1sabllity subtypes is

’

not known.

- This study was approached as a. multi—stage 1nvest1gdtion of the
< \ & "‘3

Luria - Nebraska Neuropsychological Battery in the context of its
applicability to 1dent1fy1ng educational problems in an. adolescent

population.’ ' The initial stage of this study was to investigate the

reliability and  construct validity of the Luria -~ Nebraska

- '

Neuropsychological Battery (LNNB) on. a. population of adolescents

. aged‘>13 to 16. This vas accomplished through-an evaluation of the
) \

~idternal consistency, (Alpha coefficients) of-the clinical scales of
the batterj,' and a study of the correlations betueen the individual
items'fof the LNNB and the clinical scale scores, to identify the

extent to which the items were correlating spec1f1cally with their

assigned scale.
Based on the observations of the initial reliability evaluation
and the investigation of the degree of item to scale consistency for

'the LNNB clinical scales, ‘it was decided to pursue the development

of an abbreviated battery. that would improve the construct validity
s . ‘ - -

and oonsistency';of the clinical scales, and a shortened'form of the,nz

LN

° . .. . /, o
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tNNB ~ was ':createdl by eLimination‘idf selected itemsi of noor
discriminatory" neuer dr uhich-shewed'poor item to scale correlation
cdnsistenCy; i o SRR ) |

A secend stage was te investigate the factorial orvdimensidnal
nature - of the LNNB, to determine _more speCifically vhat is the\fange
of functions or abilities sapped. by this‘battery, and to aid in
interpreting' the profile patterns nr configurations that'emefgevin

. : 4 @
the clinicad profiles. A factor analysis of the_LNNB clinical scale
scores.uas‘condudted and analyzed - |

A tnird stage of the study was to 1nvestigate the cencurrent
‘validity of the LNNB c11n1ca1 scales of Intellectual Processes and\\
academic functioning _by ’correlating these scales with the Wechsler
Intelliéence Scale for%/anildren”»— ﬂRevised”'(WISC—R)'and’the Wide -
_' Range Achievement Test‘ (WRAT),. and by use of multiple regressionl
-‘analysis to 1dentify the clinical scales of the LNNB that are .
 maximally effective in predicting acadenic_achieyementﬁdn the WRAT
and intellectuag functioning on tne/WféC;R.

A feurth stage‘of‘the investigation was tp explore ghe abilityi
of- the LNNB to discriminate between subgroups “of students.that'
display distinct patterns of academic performance ,On the ’QRAT
(specific arithmetic deficit global academic delay. normal academic
performance).»' ‘A linear discriminant analysis was applied to the
LNNB data 'tc determine' its power or utility in discriminating'
between such su)groups defined a priori on the basis of the WRAT

| - /l

academic achievement scores.,
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A" final stage of the investigation was to’utilizeA;he LNNB-data*.
to dérive sub-groups By gpplicatién,of clusterfgﬁgiyfic methodology,
to vdefermine,the presence and ﬁature of Subtypes of leérning delayed
students, A major‘fobjective of this stage ;waé tO'investiéate
whether thé LNNB would be aﬁlg to generate homogeneoLs shbfgroups'of
learning G;Sabled' 'étudents -that had apparent . educational
significance. Anélysis df;gé‘!x differences bgtwéeng;the derived
. sub-groups on measures vof infellect&al, functioning (WISC-R) and
.academié _attainment (WRAT)YM were cogducted‘ using nrltivafiatg,
anqusisﬁoffvariance brocedur;s.

Discussion of the results addressed both theoretical and

e,

applied implications, as well as limitations of the present study

and directions for future research.



CHAPTER II
SELECTIVE REVIEW OF THE LITERATURE

Review of the Literature on Learning Disabilities

lzd

Nature of the Problem : 4 3

v
Learning disabilities have been described and defined for ‘many

. years, with a variety of causative .or-etiolpgical factors being
implied by the definitions»(Leanner, 1974). One early definition of

learning disability was offered by Kirk and Bateman (1962, p..73):

\r'.
"A learning disability réfers to a retardation. disorder, or
delayed development in one or more of the processes offspeech,
language, reading, writing, .arithmétic, or wother school
subjects resulting from a -psyéhological handicap caused by.a
possible cerebral -dysfunction "and/or ° emotional retardation,
sensory deprivation, or-culturdl or instructional factors."

<

One primary feature of this definition of learning disabilitieS'

©

- I

is its rather broadly inclu51ve nature.‘ This definition would
- include ‘within its <c1assification system almost all children with
31gn1ficant delays in academic attainment that ‘could be attributed
to a psychological handicap; regardless of' the etiology of the

v

. handicap. Other definitions of specific’ 1earning disabilities have

since  been advanced that offered more explicit inclusion 3:

exclusionn criteria, often-by referenCe to such factors as stan aid

of academic deficiency, needs for special educational programmin

or uneven patterns of psychological development'

"Children with developmental impalances are those who reveal a

developmental disparity ' in psychological processes redated to
. education of such a degree (often four years or more) as to
‘require the instructional programming - of developmental tasks

appropriate to the nature and level of the deviant



developmental processes."'(Gallagher,’1966 p. 28)

‘The centr€;; feature of many def1n1t10ns is the attentlon given
to v7thef dlscrepancy between the ch11d‘s estlmated intellectual
. abilities = or learning potential/ and the actual level of academic
achievement. Kirk and Bateman (19652 addressed this factor in their
description of learning disabled children, who':

"manifest an educationally 'signifieant discrepancy. between
theig estimated intellectual potential and actual level of
performance related to: basic disorders in.the -learning
processes, which may or may not be accompanied by demonstrable
central nervous system dysfunction, and which ‘are not secondary
to’ generalized mental retardation, educational or ‘cultural
deprivation, severe emotional disturbance, or sensory loss."
(p. 220) ‘ ’
In the . Kirk and vBateman' defiuition the role of neurological
dysfunctions in the genesis of learning disorders is acknowledged as
- present in some cases, but the ability to demonstrgte evidence of

the dysfunction is not held to be critical to inclusion in the

learning dlsabled category, -The - actual cause(s) of the-learning
disorder are not addressed in this definition. A number of other

authors have bee27/more explicit in identifying the central rele of
neuropsftbdlogical dysfunctions 1in the genesis of specific learning.
disabilities:
"we refer to children as having a psychoneurological learning
disability, meaning that behavior has been disturbed as a
result of a dysfunction of the brain and that the problem is
one of altered processes, not of a generalized incapacity to
,learn." (Johnson & Myklebust,,1967 p. 8) -

These_ same_ authors also ‘emphasized the factor of uneven

patterns .of skills or abilities'4gz a central feature of learning



disabilitles, su¢h that some neurologically related capabilities are

affected while others are spared.

- "In those having a psychoneurological learning disability, it
is . the fact of adequate. motor ability, average to high
intelligence, adequate hearing and vision, and emotional

o~ ad justment  together with a deficiency in learning that
constitutes the basis for homogeneity." (Johnson & Myklebust,
1967 p. 9) ' , .

" On the'basis‘of a review of the various~definitions of learning
disabilities noted above,‘ it isﬁ_noted that they:- describe the
presence of a more or less restricted area of learning handicap that e
is  not caused by a generalized ‘1nte11ectual retardation or
.peripheral' or. environmental tactors, and- that most emohasize\the,
impbrtaﬁte. of uneven patterns of deveiopment and/or the presence

 (either demonstrated or 1inferred) of neurological dysﬁunction(s).

wﬁ?It is ~a130 apparent ’that' the various definitions allow for the
! ‘identification Qof a | rather wide array -of specific learning‘
;disorders, and 'that' such disorders may‘ manifest themselves in a
;ari%ty of ‘-academic areas. It is evident that while‘
neuropsychIogical dysfunctions are considered by many to be a
central cause .of learning disabilities,‘ the exact nature “of such
dysfunctions as . well as the cause of these deficits.is subject to
considerable inter-individual yariability; This is c0nsistent»with:
recent research ~reviews in the area of learning disabilitiesr which
have also -emphasized ﬁhe’roleiof nultiple.factors or causes in.theb

genesis of such .disorders, and interactional nature of reading,

/
1anguage ‘and neuropsychological deficits (c.f., Doehring, Trites,

Patel & Fiedorowizc, 1981). ~ ~ . o
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The multifaceted nature of learning disabilities a d~thesmanner
in which thefﬁomay be ‘expressed in widelj. differing.manners'in'

individuals has Trecently been summarized by the Alberta Education

Adiisor}ﬂiCommittee on .Learning 1)I)_isabilit:ies; who have offeredgthe

folloying'definition:

"Learning  Disabilities is a. generlc term that mefers kg_g B
heterogeneous group of disorders that may have as its basis an.
identifiable or inferred central nervous system dysfunctlon.
louﬁ of disorders may be manifested by difficulties in
more 'processes such as attention and concentration,

perceptl n, coordlnatlon, both social competence and emotional
development, memory,  reasoning? drganlzatlon and plannlng
resulting in  deficits. in - ofie. or more areas such as
communication, reading, spelling, writing and mathematics.

Learning disabilities . affect individuals, with average or
above average learning potential in' such'a manner’:that the
individual's - unique learning ' characteristics - require
accommodation in and modification to the 1nstructlona1 process
and the learning environment. ,

ALLeerning_ disabilities are not due Qvlmarllx to v1sual
'hearing°'br. motor impairments, to mental retardation, ‘emotional
disturbance or environmental disadvantage." -(AEAC, 1984)

N .

;

Snbgroups in'Learning;Disabilities

Caonsidering the broad range of possible areas of handicap__

subsumed under the ‘rubric: oﬁe,learnlng dlsabilltles,» and the
¢ N

tremendous E?nge of rndividual differences or variance in the manner

ﬁ‘.,\ 0
of expression‘ gj'learning def1c1ts implied by the AEAC definitxon,
‘1 ety

.°?‘nred$e?thap Qhe meaningful assessment of the 1earn1ng :

it _is

disabled ch%?@iﬁggbdld include some means of accurately determinlng
his/her current ' status on more than . a cursory measure of

2

intelligence and global estimate of academic attainment. To provide
. : .®

useful ~information  that would = assist educators in "~ devising
& : o : - ' N '



appropriate remedial -strategies it is necessary to identify with.

k]

N

some ’spécificity vthe" nature of' the underlying psychological
deficiency that is produc1ng the educational handlcap Only then
can the educatlonal dlagn051s of a learn1ng disability-be logically
related to a remedial prescrlptlon based on the spec1f1c problems
"and needs of the individual stndent. What 1is lmpliclt in this

v

argument is that the broad range of learning disorders can be

meanmgfully *ided "into:more homogeneous subgroups composed of
tha

1nd1v1duals - share cdmmon " features of - specific learning
‘problems, and which would likely respond similarly to specific

remedial approaches.

Learnlng Dlsablllty Subtyplng Research

e

The' problem = of . 1dentifying more . homogeneous sdbtjpes or
subgronps-|of the learning dlsability population has b?en addressed
'by, many 1nvestigators, using dlffering forms of methodology These-
attempts hage ranged from approaches based upon clinical diagnoatic'
’ classificationslf(erg., Boder 'l973) to statistical approaches that
rely' upon computer generated subgroupings using either ,factor

, o . . - ' : S
analytic - .(Petrauskas "& Rourke, 1979) or = cluster analytic

- : A _ - S : .
methodologies (Doehring, Hoshko, & ’Byrons; 1979). These various

‘techniques and approaches\ have given rise to a number of varying

typologies, whiéh will be examined with respect to - the nature of

subgroups identified. . = ‘ h,v e

7

. ’ . ‘ ’ . o ‘ ’ - .



C11n1ca1 Approaches to Subtyplng Research

o Boder (1973) used- a cdlnlcal ana1y51s approach to subtype.
R | ) IR S ’ '
reading ‘disabled children into «liagnostic classxflcatlon groups,‘:

based upon the qualitatigev nature _of: their readlng and spelling :
._errors. " She proposedt (based vupon"CIinicalv obéervations) three

o classification' groups 1) Dysphonetlc dyslex1cs (2% ut 67 percent of

*her samplej,.uwho have aud1tory—verba1 deficits thatfare manlfested

s in the..process of analyzing and- translatlng ‘words into pbonemes and
which result iﬁT poor: knowlédge of letter-sound correspondences, 2)
Dyseidet{c dyslexics _Cabout,‘lo pé?cent of‘the_sample),»who dlsplay -

&kdeficiencies"in visuai—spatiaipwanaipsis. and,duhg‘failvto percei&e;
words ' in '. their whole - - gestalt. .form; j.and‘ 3) :Mixed‘f
\dysphonetic/dyseideticv dyslenics:.(about~ 23' percedt), who~dispiapi

: evidence oy :of deficienCy .'in _ both . the verba}/phonetic and,

2

o nonVerbal/eldetlc aspects of readlng and spe111ng ' It is génerally

' assumed that the dysphonetlc dyslex1a def1c1ts would be related to

. impairments of the 1eft cerebral hemlsphere, the dyse1det1c dyslexic
, 3

deficits to 1mpa1red right hemlspherlc functlons,v and the mixed
s

‘ def1c1t would be caused by comblned left and rlght hemlspherlc'
)

impa_urment:s.z‘J _These hypotheses have received some empirlcal support o

from studies of electroencephalographlc asymmetrles in normal and
-dyslexic readers (Fried 1979' Fried Tanguay, Boder,'Doubleday, &

Greensite; 1981) as - well as from studies of perceptual asymmétr1es

~in the lprocessing of_verbal and nonverbal 1nformation (Pirozzolo &

Rayner, 1979; Dalby & Gibson, 1981).
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 Another clinically. based diagnostic classiﬁfcatiOn-Of'réadihg
. . )\ B T '

disability -subtypeé ‘baéed on iateralized brain déficiehcied was -

+

progosed by Bakker (1973, 1979;’1982, 1983), who hypothesized that -

eéch, cerebral hémisphérexplays é prominent role in the processing of

reading material, but that developmental ‘shifts occur as the

iearning process pfogresses- from' the'eafiy.stgges of -perceptually
énalyzing unfamiliar  script (deécfibed as prima?iiyi a right
hémispﬁeric .procésé) to\ Syntaétic-semapﬁic ‘analysis '6f'~wfittén
@aterial “(a primarily left hemispheric prbcessi;at more'advanced

stages, Bakker “hypothesized that deficiencies. 4n the processing

capability of either the right or left hemisphere could give rise to

different patterns of reéding deficit, with a defiéit in right
hemisphefic processing résulting in an over-reliance upon left
hemispheric linguistic strategies (L-type dyslexics), with reading

2

errors- chafacterized by a relatively fast reading rate with numerous

substantive errors (e.g., omissions. and substitutions/édditions) as

the person over-lgoks the spatial-perceptual features of the text. .

. Other "children, with intact right hedispheficvfunctioning but’

-

defigient:'verbalflinguistié abilities (P<type dyslexics); maf ténd

.t0~ ignore . the  symbolic representational nature-of the letters and - .

-~

words, and show a tendency to read slowly and make time cdnsuming_

‘errors such as fragmentations énd'-repetitionsr These clinically
defined reading disabilitj -subtypes 'have:'also_beenishown to have

differential patterns of lateralization of language functioning on

diéhopic  stimﬁlation studi", with P-type ‘dysléxics.displaying a

F}
v

—
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higher thqg_;ngrmal incidence of right ‘hemispheric dominance for
language/speech functions as reflected in a left ear advantage on
yerbal dichopic stimulation testing (Bakkei;,Licht, Kok, & ‘Bouma,
1980). : . | - ) '.' .

Mattis, French and Rapin (1975) applied :he clinical approach

to the anaiysis of neuropsychold!ical test, battery data on a group
) ) ¥ : .

-

“children who fell within three broad cat 6ries: brain dameged with -

no  reading problems, brain damaged dyslexia, and dyslexia
-wieﬁouﬁ evidence of struetuyai brain damage (i.e., develppmeﬁtal
. dyslexia). " No Sign%ficant whole group differehces emerged between

the two dyslexic groups, but three igentifiable subgroups emerged"v,”

. that were seen in both dyslexic groups. The first group (about 38

-

percent of the sample) was characterized‘ by thex presence of a‘
general - language ediseﬁiiity, the second group'(37 Qercent of the
1samp1e) displayed pronouncei;r,_ motoréspeech difficulties
(articuiation—graphomotor. dyscoordination), and e third ﬁroup (about
16' pefcent - of tﬁe sambIe) was described'ee)having a viseospatial
pe{eeptdel impaifmene; The language disorder group was typified ey
deficitsﬁ. in“ naming,  listening comprehensien,‘ oral sentend /
repetition, and épeech sound discrimination - tests. -'525
articulation;graphqmote; group displayed :deficienciee in sound
blending and grephomoﬁor ability,‘and tﬁe visual perceptual disorder
grouﬁ disﬁlayed deficiencies in a variety of visual.nonvefbal Easks,
ineluqihg WISC Performance \I.Q.; Raven's Progreseive Matrices, and

the Benton Visual Retention Test. -

T e
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In a ‘cross;validation vstudy (Mattls, 1978) a larger group of;
V reading disabled children was 31m11%i}y classified on the basis ofb

nonreading test deficits, WIth 63 percent of this second sample

classified as having 1anguaée: disorders,. 10 percent as having

' articula‘ ion-graphomotor. dyscoordination deficits, -5 percent-with

* visual . perceptual disorder, and 9 percent as showing mixed disorders'

- inc0rporating feetures of two or more of’ the classification types
Ao additional 10 percent of this cross—validational group was-also
‘c13591f1ed as hav1ng qltemporal sequenc1ng disorder with deficits

in such tests as :?“sentence- repetitiOn. digit span, picture

arrangement, and comprehension, ‘These two classification studies,

based 'upon ineuropsychologicaii§‘,related tests. of intellectual and
other nonreeding abilities, were consistent with the propositions of
Boder that there is a visual perception disorder snbgrouo’that
comprises/;a relatively small percentage of . the reading disabled
population. The auditory/linguistic form of reading disability ‘was,
however, subdivided into as many as three distinct subtypes.-

Dencklé €l977, _1979) also Udescribed a variety of reading
'disabilit; subtynes; based s.uoon ciinical oBserhﬁtion and

, g
description, and - six distinct groups were re@orted including- 1) a

global—mixed language disorder with general deficiencies in most -

language skills, 2) an articulation-graphomotor disorder with poor

articulation as well as problems with fige motor coordination and

pencil’wworki 3) anv,anon‘c#repetition disorder typified by'poor"

naming,v(iaking ffequenblsemantic errors) as well as deficient_%%git*'t

S i R . X ' . - X L . . . BRI
. Rl A . s P it
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span and sentence répetition; 4) a dysphonemié'squenéing;dis;rder
with poor digit Epaﬁ, sentehce ré;étitioﬁ éﬁd ném{ng but'%ith a
preponderance of phonemic substitutions or 'revérsai effors, 5) a
>vérbal'A1eafning and memorization. disorder, ;nd 6) a-correlationél ’
disorder in wﬁichv reading wasf relatively no;mal but well bélqw
expecﬁations fbr.intelligence levél;_A ’

'Y”Myklebust (1978)1andvhis associates;(Johnsonv& Myklébus:; 19@7)

'.also_,describpr-subtypesuof-rgadiqgQQisgb#Iirieg.Based»upon qlinical:
6bservatibns; énd _identified  basic> auditory and visual‘typés 02
disability  (similar to the Boder dyspﬁonetic. and dyseidetic

classifications)_ as sell - as seQerél additional groups: an
innéraléﬁguage dyslexia or "word-calling" deficit that was described

as a deficiency of integra;ive—neurQSensory learning characterized

by normal phoneme-grapheme encoding but'poor comprehension; auditory

dyslexia ‘de5cribed' as a deficit in ?ntraheurosensory learning based
upon difficulty in "cognitively audiforizing." symbolizing, .and

coding. the writteﬁ fofm of language buf without impairment of spoken

laﬁguage ~ comprehension;  visual dyslexiés who - suffer  from

visﬁal—verbal qgnosia, a deficit in visualiiation or symbolization

of written language ‘fdrms; and infermodal or cross-modal dysiexiaﬁ
'whfcﬁ was described as an interneurosensbry léarning deficit with

intact intrangurosensdry auditory and visual learning, but a?deficit

. in translating the visual procésses'into auditoty-proceSsés;

These early clinical diagnostic‘approachés were stimulating and

"oﬁ great heuristic value, but like ail clinical diagnos;ié ventures,
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they can ‘be criticized due to the difficulty in establishing the_
reliability and va11d1ty of V the emerging ~ typologies or
classifications. The. use of unstandardized clinical observations

and/or visual 1nspect10n of psychometric profiles for classification
R N r

research purposes hasA 5135 been “criticized as being eaSily
vinfluenced by a priori biases ~and Aassumptions regarding the
essential ‘nature of learning’disabilities (Fletcher & Satz, 1985).
It .was -noteworthy; hoyever, that these various studies 1dentified-
“ rather consistently at- ’least two types “of learning or_reading

“disabilities with primarily. verbal or primarily visual—perceptualdi

- deficits, based upon presumed dysfunctions of the right and 1eft
3 - Qe A

i O

cerebral hemispheres respectively (and frequently a combination or
mixed diSability group related to bilateral cerebral dysfunctiong)
The varioqugclinical observation approaches also identified a number
- of potentially -31gnif1cant patterns' or variations in subskillsx
underlying the academic learning process, although the makeup of theﬁ_
more deé;iled or specific subtypes was less consistent and ofteng
| reflected probable differences in the composition of the samples

studied.

A Priori Grouping Research - o

Another approach explored ‘has been to investigate‘;thei
neuropsychological _ functioniné of learning‘»-disabled; children o
Subtypedr a priori .on the-basis of their pattern of perfdrnanceron
academic achievement tests: in an attempt to . determine: if the

‘differential’ academic deficits are related to different patternS‘or
4
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- loci. of neurcdpsychological impairment,. Rourke and'Finlayson (1978)
classified children on the basis of their pattern .of relative '
'strengths and weaknesses on the Wide Range AChlevement Test measures
of reading, spelling and’arithmetic perfotmance Group 1 composed of
children with uniformly deficient reading, spelling and arithmetic,
Group 2 composed of children who were relatively adept at arithmetic
as compared to their performance in reading and spelling; and Grpup
3" composed -of children with average or better competence in reading
and spelling but relatively deficient arithmetic performance.
. The..performances iof these three groups were cgntrasted‘onia’
series of | 16 measures ~of intellectuai .and neuropsycholoéical
_abilities.‘ The major finding was that the performances of Groups 1
and 2 wereSsuperior to Group 3 on measures of v1sua1—perceptual and
v1sua1 -spatial abilities, while Group 3 was superior to Groups 1 and
2 on meas¥®res of verbal and auditory -perceptual abilities. The

authors suggested that these subgroups b?sed upon patterns *of

-

academic test performance performed on the neuropsychological tests{u

~ in - a manner consistent with the presence of a right cerebral 7,;

hemisphere dysfunction in Group 3 while’ Groups 1 and 2 performed in
a ctfashion similar. to patients w1th left hemispheric dysfunctions.
Sucg a hypothesis of differing foci of cerebral dysfunctibn in
| subgroups of learning'fdisabled'-children was also supported‘bby
.studies "of learning disabled ‘youthsf examining the presence of
differential patterns of lateralized” motor deficits using the

Grooved Pegboard Test (Rourke, Yanni, MacDonaid, & Young, 1973) and

-



on a test. of speeded sequential analy81s and v1sua1 scanning, the'

Trail Maklng Test (Rourke & Finlayson, 1975).

In addition to the above research into the lateralization of

neuropsychological dysfunctions in . children with Specific patterns
of learning disabilities, Rourke and his ‘associates_ have also

conducted :some longitudinal studies of 1earning'disab1ed students,

P

—_ —

and 1n one study (Rourke & Orr, 1977) a group of reading disabled
children were reassessed after a four year period to evaluate the
Aaccuracy' of. a“series of tests of readlng, spelling$ intelligence,
and a neuropsychological test of v1sual discrimiépth%h.in predicting
long-range academlc ~retardation, The results-of this longitudinal
~investigation suggested that even within the restricted category of

v

reading retardation. there were at least two distinct subgroups, one

" group - (compr1s1ng about 74 percent of the sample) that ccontinued to'

display serious deficiencies in reading attalnment'throughout the

four year span.(with a tendency-to fall progressively further, ehind

e

their age peers th achievenent level) and another group (about 26
percent of the sample) that nade substantial improvenents in“their
academic performance to the point that they were able to read.at
‘normal or near normal levels. o a

The evidence of two distinct groups with clearly significant

differences in pattern of developmental progress was interpreted as
P}

‘suggesting that for some reading disabled children (those in the

smaller * group thab essentially "caught up" over: the four year span)_

a developmental lag hypothesis was consistent with their progress.
I
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whereas in the larger subgroup, the con51stent dg§ab1L1ty gan&@ -
[} PO

. progressively wotsenlng relative: p031t10n in their peer grﬁuﬁ -

- b -

permanent neuropsychological deficit. These authors also reb&!ﬁ&gf"

L

- 4 ..",
4\ 1
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that  a neuropsychological screening measure. (the Underlining T,_'

was a more accurate predictor of eventual subgroup mémbeféhip thank

any of the specific reading, spelling, . or intellectuaa measures

-

| ~employed in the ‘study,. suggesting that neuropsychologlcal factors

[

may be especially'useful in providing not only descriptive data, but

w——

-

also in forming the basis for accurate predictions of developmental
outcome for,subéroups of learning disabled children.' -
Wnile_ studies of learning disabled children based'upon a priori
_classifications into different "groups" or "types" of learning
disability have» peen successful in iﬂentifying some general factors
or differences with “}egard to lateralization of brain dysfunction,
sueh4 etudies are, intrinsitally limited with respect to identifying

‘the wide array of possible subtypes, due to the implicit biases or

agsumptions of the investigator who defines the initial group

criteria., A major goal .of classification research is to identify
naturally -recurring suntypes or clusters of individuals with.sinilar'
features ‘(Cormack, 1971), and if  such subtypea"of’ learning’
disability really e;ist,_it should be posaible to identify them and
sepa;ate them from’ eubgroups of ether children witn different

learning * problens .and from children of normal learning ability. An

approach that has TCQme to be applied with increasing'frequency in'

’
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this areh is the application of multivariate statistical analysis of
obJective data, to search - for the naturally occurring subtypes or

clusters on the objective ba51s of correlations or 31milarit1es

_between members¥on obJective tests.

Multivariate StatiStical Approaches,'

-

" An”’. early application of the multivariate statistical approach

»

;-*_ u‘dby Doehring and Hoschko (1977), who applied the Q

factorv analy31s Q'rocedure to data from a series of reading skills

IS

_tests 'to 1dent1fy subgroups among children with reading problems.

? -

The tests used in thisainvestigation were selected to systematically
. -~

evaluate ba31c,comp9nent skills of reading,-such as reading letters,

'syllables,, and’ words and presenting the materials by four different

.pfbdidures, 1) v1sual matching to sample - pointing to which of

- Q
Pl

thrpee ”prgnted choices exactly’ matched a printed sample, ”2)

aUditory—vfsual matching to sample - chooSing which of three written
choices.Hcorresponded to a spoken sample, 3)‘oral reading - reading

aloud ;é_ series of printedﬁitems,-and 4) visual scanning - scanning

rows of printed items and underlining a specified target stimulus

itechnique factor analysis, and the produdt—moment1 correlatio'

_among other items of a similar type. Additional tests of sentence

: comprehen81on and spellink were also administered bug, not included

¢

in the main classification process, due to -the high erfbt rate on

these more complex measures by children with reading problems. A

total of 31 reading test scores for each child were used in “the Q

coefficient was utilized as an index of similarity between children.
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On the basis of ‘this Q factor analysis, three identifiablg

' factors emerged, with each factor representing a different reading

test battery = profile 'pattern._ The first factor, comprising 35

.pe;cent of the bsample, was chafactefized by oral reading problens,

with poor performances on tests of oral reading of words, phrases,

and sentences, but near normal silent reading skills. on th? matching

to sample taské.- The second factor_(about-B? perceﬁt of the sq&,}e)

was described as havidg an intermodal association problem, and the
children in this group'jhad Sérticﬁlar -dif%iculties with rapidly
‘matching spoken and briﬁted letters, ‘words, .andt§yllab1es. " The
third factdr ’group (24 percent of thg' sa@ple) héﬂ the gréatgst
.problems>.with sequential relations, and was notably poor on the

.visual and auditory-visual . matching of words and syllables as

compared  to letters. No factof related to vihpal perceptual

 disabilities  was ~identified in the first studied group (restricted
to children with primary learﬁing disability diégnoses), but. such a

factor was obtained in a second sample utiliﬁing children with mixed

tiﬁ%s of 1earning problems (including some cases with (iagnoses of

childhood gphasia and mild mental retardation). A validational

L

chéck of the reliability of the factor classifications was'conduqted

o . R
using a cluster analiéis,procedure on the same data, and despite@the

ugse of a radically different methodology, the same types‘oﬁ\zi:ding
T ' : )

disability subgroups emerged, with 85 percent of the restricted
learning disability sample groﬁping into the same type or‘subgroup

by both methods, and 96 percent of the mixed learning problem group

i
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. -
being classified ~ into iden;icaltgroupé S&'bofh7fact0r'analytit and
clugtering procedurest |

AdditiOQﬁl multivéfiaté .classification 'Studieé hévé' been'

’ éonducted by ;otherj researchers, using different batteries“of‘tesﬁ
V?Fiébles. Petrauskas and Rourkeg (1979) utilizedv a Q technique

- factor analysis on neuropsychological test data for 160 children, -
composed pf 133 children that met sténd;rd diagnostic‘definitions
for reading disability, and 27 'no%mal readers withoﬁﬁ academic

. -delays. " The tesﬁs employed :in this study were dgiivedvfromﬁa

”¢.'standardized- neuropsychological assessment battery that covered six

-ability areas: 1) tactile perception, 2) sequencing ability, 3)

motor skills, 4) visualyspatial ability, 5) auditory—verbal‘skiils, .

and 6) abstract-conceptual tasks, with a total of 20 measures

analyzed for each individual subject. Pearson ‘product-moment
correlation coefficients between individuals were utilized as a

: b3
" 'similarity index, and the resulting corfelation matrix was factor "

aﬁély;ed to identify factors 'that represented reading disability
éubfypes. A splitzhalf procedure was employed with each half of the
total samplew%?indepéndeﬁtly factor analyzed to check for the
'reliabi;ity' of the resulting factor‘structure,‘plus a thifd'fac;or

: analysis with the cdmbinedkor totgl'grdup>Sample.

In each case six factors or éubtypes emerged from the data aqd

-

S & : ;
three of these proved to be reliable and consistent_across both half

samplé groups. Type 1° was charactefized by well ‘develqped

visualfsbatial ~and eye-hand coordination - skills, .average or
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'vnear—ayerage tactile—kinesthetic abilities, abstract reasoningT_andz

nonverbal  concept formation, near-average performance on word

\ bl

definitions, .miIdly impaired word = blending, immediate:memory and

store of general information, and moderately to severely impaired on

tests of  verbal fluency and sentence memory. Type 2 was
: AN . .

characterized by average or near-average kinesthetic, psychomotor,

v
)

visual-spatial constructional and word-definition abilities, as well-:

. _ _ . |

as aVerage scores on tests of nonverbal problem-solving and abstract

reasoning skills. Borderline to mildly impaired performances were
seen on ‘tests of immediate memory for digits and other sequencing

tasks,  on the store of general factual information, sound blending,

".verbal fluency, .and verbal cohcept formation, and moderate to

severely 1mpa1red performances were displayed on finger recognition,

. -~ N
immediate visual-spatial memory, and memory for sentences. Type 3
) " Dy
ecognition (for- the left hand

|

was characterized by average finger

only), as well as average ability gﬁﬁ kinesthetic, v1suo spatial

constructional ability, vocabulary and souna“blending abilities, and

nonverbal concept  formation. Borderline to mildly impaired ;

performance was seen on finger recognition (right hand), immediate

°

memory for digits, eye-hand coordination under speeded'conditioﬁs,

store of "Beneral ' information and nonverbal abstraction. ‘Mildly to

moderately impaired scores were displayed on- verbal fluency,

.

sentence memory, and immediate.visual-spatial memory, while moderate -

. . L

. o R T . . i " .
2to géeverely impaired scores emerged on verh@l concept formation

tests. Type 4 was 'characterized by average to above-average scores

“

J
&



v s
-~ on- all neuropsychologlcal measures.(composed almost exclu31vely of.r'
“the normal readlng control group) | Type S (somewhat lower in
"_re11abiilty thaF the precedlng groups) was characterized hy average;
“to hlgh-average flnger . recognition and klnesthetlc sk11153-
visuo-spatial construction, " vocabulary, . and sound -blendingV
abilities, with - near—average immediate memory fdr”digits eye~hand

coordination, store of general 1nformat10n and nonverbal abstract

reasoning and concept format1on, and m11d1y to moderately impafted.

ve?bal fluency, sentence memory, and immediate v1sua1 spat‘
memory. l : : .‘7> : ;> , w

On the basis of the patterning ef$\he neuropsycholog1ca1 test
results fdr- these groups, Petrauskas and-Rourke suggestedgthat‘the
Type "1 pattern was essentially similar 'to'the pattern in adults

L4

associated - w1th left temporal lobe 1es1ons, ‘that the Type 2 and the
Type 5 pattern were 'suggestlve of dysfunctlon of the posterior
regions of the left. hemlsphere and that the Type 3 deficit pattern-

Qas 51m11ar to that seen in both adults and children with lesions of

’

the left frontal lobe. @

A
A subsequent statistical study of the neuropsychological

profile patterns of, older children with combinedideficiencies in

both reading and spelllng (Fisk & Rourke 1979) also employed Q—type 4
3
factor analysis of the neuropsychological test data also identified

éubtypes that were reliable over the age span from 9 to 14 years of

'\age. *The flrst group (19 percent of the sample) was characterized

by extremely poor flngerllocalization; the second group (also abodt



lgv percent) Awas d15t1ngu1shed with respect to. very poor speech R
v ST :
vsounds perceptiOn, and a thlrdv group (about _15_”perCent of the
lsample) hnd very poor finger—tip'number Writing test scoresfl The
first group"of the Fisk and Rourke study-uas similar toEType'Z of
'gthe Petrauskas and Rourke study w1th respect to’ the def1c1ent finger

1ocallzat10n sklll, while . the :second group in Fisk and Rourke is

-

similar to Type* 1 of Petrauskas and Rourke with respect to poor .
. verbal and speech soundsf-perception skills, Despite'significant

differences in selection'f'criteria’ _for subjects and in the
,nedropsychoiogical variahies Aselectedifor‘inclusion into‘theiQ;type
factor- anaiysis in ,the‘.twb Hstudies,> twd?'consisten; patterns,of
.neuropsychological' deficits associated w1th reading disabilities
emerged, ' one assoc1ated w1th pronounced deflcits in verbal skllls

‘related to the functional 1ntegr1ty of the 1eft temporal iobe, and

. one ' that 1ncluded a def1c1ency_ in = finger localization that was :h
o o o . » B .. . ”'_: ‘ E B )
suggestive of impairment of the pesterior left parietal lobe.

A different approach to classification research in’the area of,

reading disabilitles was pursued/’by Satz and hlS assoc1ates, who
N S

applled a cluster analysis procedure to subgroup poor readers on ‘the

basis of - the1r reading, spelling and arithmetlc achlevement scores;ﬁé ?

&

on >the Wide Range Achievement Test '(WRAT) One aspect of this

research group's. approach that was distinct from that of Rourke and

N C ey
i o

 his -~ associates was to use clustering prbcedures to flrst

and select a sample ofl_poor readers-from an unselected samp]

N

B

students, Satz rejected the use of a' predefined ,cr'

+
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reading disahility‘bssed upon'obseruations'of s relatively hiéh rate,;
of resding_problems‘in'a IOngitudinal study of-acadenic achievement,{
uhioh_vuas 'considered surprising in e«iew vof the adoptdon of e
definition . by exclusionary criteria for dyslexia;':The initial'three
year evalustion (Sstz, Friel, & Rudeésir;_'1976§ inddcated
approx1m;te1y a 12 percent _incidence réte for serious reading'
,problems, as well’ as signlflcant nunbers of chlldren with additional
" academic problems (e.g., arrthmetlc)g.

These obSeruations promptedf an evaluation of the concept of
specific developmental dyslexia (Taylor, Satz, &.Ffiel. 1979) in
.which ~a group “of chlldren with reading delays that met the World
.Federation of Neurology definition of dyslexla (i.e., excluding by
'definition any retarded reader'w1th.1ess than adequate exposure to
'instruction, -intelligente, ‘or socio—cultural opportunities). ueref
compered to a group1 of same aged ' nondyslexic disabied learners..
thatfzfeiied_to met -one or more-of the definition criteria (e.g.y iow
1Q, SES, etc.), as weil as to groups of nondisabled iearners. The
results of this study “indicated thatv the»~"dfslexicﬁ snd
."nondyslexic" ‘reading disabfed -groupsndid not differ significantiy.
from‘ each other on any varlable, including neuropsychological tests,.
other academic tests, severity of reading problems, reversal and
letter confusion 'errors, parental reading/proficiency, neurological
'examlnatlons, vor personallty questionnaires, although both reading‘

5d13ab1ed groups: were clearly different from the control groups on’

., these: same var;ables. On the basis of these null findings, S__z et
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al, cﬁallenged the use -of traditidnéi exclusfznary definitions éf
‘:1earning disabilities, and -théfi initiated é ‘program ~of
ciésSifi;ation.researéh. . ‘
"In their firsﬁ classificar.ion study, Satz and Morris (1981)
0noted. that pfior studies"had- classified children on the basis of
either achievement .dimensions (e.g., Boder,. 1973; Ddehring- &
Hoschko, 1977; .Rourke _& Finlayson, 1978) or oﬁ the baSis of
processihg ‘ddficiencies on cognitive . and neuropsfcﬁological tests
- (Fisk‘x& Rourke, '1979; Mattis et al., 1975; Petraﬁskas & Rourke,
1979).' Satz .and Morris (1981) therefofe attempted tﬁ classify_

" children on thé basis®of both academic achievement data as well as
independently on cognitive or prosessing—deficiéﬁcy.variables, in an
attempt .to explore the degree of consistency in group makeup that
wbﬁld/.émerge_ from the two different fypés.of‘testing.. The firét

" step &in ‘thei; study wés to identify academic achievement defined
c;us;ers .of children by applying anbavé;age—linkage hierarchical
.aggldﬁggggive clustering procédu:e (WiShaft, 1975)‘tq,the data from
the “WRAT for ‘'all 236 students in 1their"ionéitudinélvfolloy—up
| population, u;ing_ squaredv_Euc1ideén distance as thé similarity.

‘. coefficient,i |

This initial cluster analysis resui;ed in the'generation of
nine';clustefs or subgroupé, which included 98 percent of tge.Sample.
These clusters displayed 'significantly different pattérns"of
achievement ‘on ‘thé' WRAT, ‘witﬁ,subg:oups rahginé frd@ consis;entlj

<

above average scores on all three academic tests to consistently



below average scores on all three variables. Con81stent with the

findings of differing patterns of neuropsychological functioning i}

w9

. the . research of Rourke and his assoc1ates, patterns of deficiency.o

3

the WRAT were observed 1n several of the cluster analytic derived

)

q" SUbgroups ‘that matched closely Rourke's, clznically based groupings

-*f'on -the" ba51s of WRAT pattern, -As in Rourke s research one group

4'spelling . subtests, but average performance ‘in. arithmetic, and.

. - cultures and in both sexes.f' ./; : f . -'L ui;i";f-'l

l

. emerged that was 31gn1f1cant1y 1mpa1red on all three subtests of the

WRAT, another iisplayed relatlve weakness of both the reading and

another displayed thbf reverse _ pattern, with averagevhleVel

' performance on both both reading and spelling but signifiqantlv

weaker achievement on arithmetic. o T s S <
) .

l‘ « -

This finding of distinctlve subgroups, with'learning disability .

. . ] . - . I s . X N
N o o o e W
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‘-s.».‘

subgroups 31m11ar' to. Rourke s clinical classifications,;has al?og ‘

been obtained - in twofﬂ 1ndependent replications. one'fin’ The :

oy

hcontinental United Stat&s (Johnstom, 1984) Both of these

replication studies added females“to their subject pools, as well as
)_,_\ C.
a_ measure of reading comprehension. ANo sigeificant changes in group

composition or ability pattern emerged with the addition of female
subjects or the introduction of an additional reading measure.

suggesting that; the three subgroups are. reliable and common across o

L Lo
—_ X - @ S

In the *second stage of the Satz and Morris study, two of the

i

vNetherlandS' (van der Vlugt & Satz, 1985) and another ;1n .the '

:,

subgroups that performedlxabout_'one-,standard {deviation below. the;.ﬁ

. .. .- S . ,

~ . . .

N . : o ] . I : v .
. R . . . T O R
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sazz%& mean on ‘the -WRAT were selected as representing most of the

digabled 1learners Additlonal subtypingudistlnctions _

N

.were then explored on these subgroups, by cluster analyzing their
uerformances on the. Beery Test of Visual-ﬂbto;} Idgegratlon, a
. RecOgnitiqn—Discriuination Test,_ the Verbal Fldgucy Test and the
"~ WISC-R gSimileritiés‘subtestr"Tﬁeseitests were selected to represent
‘a brief neuropsychological screeniug 'of Both nonverbal and verbal
processing abilities; This secoudi stage;"cluste;iug yielded fiVe
profiles representiﬁg distinct. disebility subtypes. .Subtyue;l.gas
observed ‘to be impaired on both verbal measures.tSimilerities'and‘
Verbel‘_Fluencyj but %ad'averege‘scores on;both visual—spetial’tests;
This group was termed a "general verbal® disability subtype.
Subtype 2 was impaired on only the_Verbal Fluency Test, end was
termed ‘a "specific Vverbal"'(uaming) group, Subtype 3 was iﬁpaired
on all v'of the ‘ccgnitive_ measures. and was »classified as 5 ;
"mixed—global" subtype;b.‘ Subtype 4"w;$ impaired. primarily ‘on
nonverbal . perceptual tests’ and was termed a "visual—spatial" group.
. Subtype 5 demonstrated no 91gn1f1cant 1mpa1rment on any of the -
neu;opéycholdgical Variables, and was!glabeled as an "udexpected"
suttype. | . o |
EXternél. yalidati9n31; studies icoﬁparing'the derived’subgrcups
ou' indeuendent ‘uariggles not’ iucluded in the clustering process)'
o demonstratedd signiﬁicant dlfferences across the subgroups yith
\4’ :

respect to neurological status (including birth histbry) and

. a, .
- - B4 L : : S
'parental: readingfdlbvels. Children included in the general verbal,
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e

' mixed—global and v1sua1—spat1al sgpgroups had a higher- proportion of

' neurolog1cal iggft signs" .thlle the-specific verbal'and unexpected

subtypes “had fewerdneurological findings; Qhe'parents“of\the,latter

A :

- two subgroups Qeﬂe. also seen to have sxgnificantly higher . reading

Coey-

scores than the parents of childrendfrom the othen\three subtype

fgroups. s : - LT E

thatr is observed from a con31derat10n of the brief historica1>

.'l-".

“that there has been

review of learning disabillty subtyping researf
a trend 'for researchers to 1dentif3 various subgroups oE learning
‘disabled students,»and to described significantly different types or
patterns of academ1c and/or cognitive deficits for each subgroup.

It is also. noted that some of the early proposed clinical groupings
(e.g., Boder's dysphonetic versus dyseidetic typology) have been at
least partially supported and expanded‘ upon by the_mpre recent
applications"of.multxvariate statistical classific?tionnapproaches.

,‘_Specificallv,-fin all of the: research studies tbere has”emerged a
subgroup (frequently further subdivided into ‘two or more subtypes)

that would correspond to Boder s dysphonetic group, such as in
® ‘

Rourke & F1nlayson (1978), who identified the-presence-of selective
' deficiencies‘ in verbal and auditory—perceptualiiunctions.and .ntact
4visualespatia1"skills in children with patterns of lower language
arts  (reading and spelling) ,skills than arithmetic on the WRAT‘
Also similar to Boder s classification of a dyseidetic reading

4

disability group has been the observations of patterns of selective

<

‘ deficit “in nonacademic. neuropsychological tests-that-are generally

“3
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"sensitive to right hemispheric functions in some other groups of

" learning disabled children in the Rourke and Finlayson study.
In the Petrauskas and Rourke (1979) factpr analytic study it
_was  also reported that for a ,group of reading dlsablq‘ children
'.'éhere wereb also a number of separate subgroups_which displayedl
differing patterns of neuropsvchalegical deficiencies,invverbal‘and
nonverbal : skills; iwith Type 1 children ~'displaying good
visual-spatial and ,eye4hand coordinatien’ skills. but significant
himnairments in such verbal functions as word blending, verbal memory
for digits, long term verbal 1nformat10n,‘and espec1a11y 31gd§f1cant
: impairments 'in‘ verbal fluency and sentence memory’ tests. A second
subtype identified in thig study showed evidence of mixed deficits
in both : verbal ‘and nonverbal abilities,.bwith impaired averaged_'
scores on memory. for digits, longfterm verb?lgjmemory, sound
blending,"verbal cahcept formation, as uwell»as.;n tactile finger}l
recognition. visual—spatial 'memorv' and nemory dfar' aentencesr A
third reading disability subtype was ridentified as’ having good
visuo—spatial constructional abilities ~and nonverbal cqncept
formation  but -impairments in verbal_ fluency. sentence memory,
immediate viaual-spatial memory'and verbalvconcept formation, Thgge_
‘authors . interpreted- their data as suggesting that the ,three
identified reading disability subtypes in their sample were,related
" to underlying neuropsychological dysfunctions that suggested the

‘presence of impairments' in different regions of the language

dominant left -hemisphere, with the Type 1 pattern similar” ﬁﬁ{geft
) il ; .,;3\
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temporal lobe lesion effects, Type 2 deficits being similar to{

£

posterlor <§p3r1eta1—occ1p1tal) lesions, and the Type ,3 deficit;

!

pattern belng similar to that seen from 1eft frontal lobe lesions, /f

It is also noted that in 1ndependent‘stud1es, using a different

‘ methodology' for identifying learning disabled statistiCally‘rathér.\

i

‘than by arbitrary definition, similar subgroup patterns of selective

deficit emerged on standardized achievement test data"with the Satz

and Morris (1981) study dlscoverlng naturally occurring subgroups ,

with- patterhs of relatlve def1cits on the WRAT that closely matched

the- a priori group;ngs of - Rourke. It is also noted that on theg

cluster analytic subtyoing of the -identified learning disabled
children, there “emerged distinct subgroups, one with an apparent

"general verbal" disability, ‘another with a "specific verbal"

deficit,” a third with_ "mixed-global" deficits in both verbal and

nonverbal’ functions, ‘and a fourth with just "visual-spatial"

dysfunction. - A  fifth group huithout . any  identifiable

neuropsychological .impairments was also obsefved in this study as .

well;v»_‘ . . | -

'From this brief review, it -is cohcluded that within - any
: reasonably inclusive sample of learning disabled children, objective

_ subtyping or classification procedures sfould give‘rlse‘to multiple

subgroups that will fdiffer bsighificantl on. neuropsychologlcal

measures. Specifically,‘ it 1is noted from the review that there has

been a rather consistent observation of at least one subgroup with .

selecti?e imbairments in verbal skills (generallx assumed to bej :

.
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reflective of -left hemispheric dysfunction) ~ but intact

visual-spatial abilities (assumed ;to be reflective 'ofb adequate

integrity of the fighg cerebral heuisphere). © Also frequently
observed has Bgén the.p}esence of a subgroup‘with uixed verbal and
visual-spatial deficits, often described‘.as a "globalﬁﬁor "mixedﬁ
deficit agrouu, with dysfunctions attributed to both 'cerebral
hemispheres. The preseuce 0¥ a suugroup with SEIecﬁive impairments
of the visual-spatial functibns but sparing of yerbal skills has
also. been feportéd, by Oseveral séudies,‘but'such'a érdup has.been‘
reported to represent a considerably smaller proportion of the-

learning disability popUlatién, "and in some studies (e.g., Denkla

RS

'197f 1979; Doehrlng %}Hos%pko 1977) such a v1sua1—spat1al deficit

*«group was not observed, most probably ‘due to the sampling of
| I LI
students and/or the -lack of systematic evaluation .of nonverbal
o o 2 -
Visual-spatial functions. Th? observatlon of an "unexpected"

subtype group in the Sabz and Morris (1981) study also suggests ‘that
in large samples of ghildren 'w1th identified learning problenms,

eSpecially‘ if selected‘p /mariI; on the basis of objective 'academic

test criteria, there y emerge a subgroup that does not have

identifiable neuropsychological deficits.
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Literature Review on the Luria-Nebraska Neuropsychological Battery

The LNNB as a new test battery in the-area of neuropsychology;

-

has been the focus of much research attention and some controversy
in regards to _its validity .as a clinical instrument, The.test
battery was . initially 'conceived by. its/"authors as an attempt to
operationalize and \standardiza the neuropsychological assessment
proo\dures that were prev1ously described by A. R. Luria (196&,
1973) “but © which had limited utilization in practice due to their
lack, of standardization, reliance on qualitative interpretation, and
lack of\ objective criteria for rating the impairments displayed

LuriaAs approach and procedures to nenropsychology was criticized
particularly by Reitan (1976) who noted that the only validation of

Luria_s procedures ‘was Luria S own 1mpression that they were
effective, and as a result of the nonstandardized administrationf
prooedures and Joualitative analysis inyolved, it was impossible

separate Luria's skillsﬁfas an insightful clinician from the actual

'value of the tests themseIVes._ Golden et al. (1980) indicated the -

-

intent of the LNNB was to:
"establish  a_  -standardized version. of the . Luria
Neuropsychological Battery... to overcome these limitations.
It was .our strong feeling that the standardization of Luria's
items would not only vindicate Luria's theories and demonstrate
the effectiveness of the items and the" test battbry as a whole,
but; would also make these procedures more widely anilable to
psychelogists in the United States ' and around the :world. A
standar§ized .version would offer - the advantages of testing
techniques ‘that’ would be the same from . experimenter to
‘experimenter as- well as standardized. scoring techniques. These
characteristics would enable the researcher to. attempt to
replicate both results found by other researchers and those
reported by Luria in his publications. The presence of
standandized scoring would also allow for the experimental~
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ihvestigation ~of the - effectiveness -of Luria's results. The .
claims for validity of the - battery. would nog have to rest-

solely on the clinical 1mpre331on "

o Reliability Studies

'Since ‘the initial release of the LNNB,.there has beeﬁ a rapidly
R . R . 'v. . g .
groﬁing, number of studies ‘that have examined the reliability and

clinical Validity of the battery, uging a wide range of

patient/subject populations. The initial reliability study (Qpldeh,

Hammeke, and  Purisch, 1978) evaluated the scOriag system by

administering the battery in the preaence of a,second examiner, with
each tester scoring .the patient's performance independently}_ This

“ double scoring ;procedure, applied on five patients, yielded an

overall interrater agreement of 957 for indi&idual item comparisohs,

and the interratér agreement for each of ~the* patlents ranged

A

" narrowly -between 92 to 98% : : o e

An 1nternal con81stency approach to rellabllity evaluation was

e

undertaken by Golden;* Fross, and Grabber (1981), who examined the'
spiit—half reliability of -“each- subsection of the LNNB battery.
Using aa odd-even -split approach on the data from 338 patients of

. diverse diagnostic categories (74 normal controls;_83 psychiatric,

@

181 mixed neurological patients); the spiit—half reliabilitiesvfor

each 7aummar§. scale were determihed,‘_gith'a range from .89 to .95

L3
-

(see Table 1).

o
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Luria-Nebraska Item-Scale Consistency and Spilt—Half Reliabilities o

Total no. of . - No. of.items with Split-half

~ Scale - _items on scale . highest r on scale r
Motor  © - 51 , 46 . » .92

* Rhythm | 12 - 12 o .90

- Tactile 22 o 22 B .90
Visual .. ' © 14 : 12 e .9l
Recepgive Speech 33 o320 91
Expressive Speech . 42 , ) 3. L .93
Writing 13 o 12 - 9%
Reading o 3" : 13 4 7 .95
Arithmetic 22. 22 e .90
Memory - 13 : S O .89
Intellectual 34 ' S 32 e .93

Total . . 269 . 2§@J

H'

“Source: Golden, Fross, and Graber (1981), p * 305,

<

A study of test—retest»,reliability Was cdndatted by.Golden,

.v:Z -

Berg, and Graber"(1982) in whlch 27 patlents with chronlc, static
- injuries with in1t1a1 testﬂberformances falling 1n the mlédle range
hof ‘the normat1ve»-ﬁ1str1bitlon were retested 3w1th‘ thedLNNB. An
_ average test—tetest interval ‘qf 167 days {SD,= 134 da;s) with‘a

range af 10 ‘to 469 days was reported, and the'.EOrrelation'

.fcoeff1c1ents for the test—retest scores ranged from 78 to .96 on

f the. 1nd1v1dual summary scales (see Table 2) The authors also

tqreported that covarlance analy51s, parcelllng out the effect of the

“j{test—retest . 1ntervab ,- 'y1e1ded little change in the resulting ‘

<,h

'7‘-corre1at10ns, suggestlng that the 1ength of the interval had little

B K - ;"; L L 5
‘effect on the results. IR S ';fﬁ- P g

s
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Table 2 . | o -

Luria-Nebraska Clinical Scale Means and Standard;Deviations
for Initial Testing and Retest and .Test-Retest. Reliability

: ) Initial Test ._Retest S
Variable, , Mo SD M SD Reliability
. ‘ ' »
- O - ) .
Motor S 762.2 20.9 60.8 21.9 .94
Rhythm C 68.5 20.6 66.3 19.4 .90
Tactile ' 60.6 16,1 57,0 (12.4 .78
Visual . 65.0 12.8. 61.8 11.3 .86
Receptive Speech® 68.5 17.5 67.8 - 19.7 .87
Expressive Speech 76.5 24,7 66.7- 24.3 V94
ertlng 66.7 15.9 67.5 14.7 _ 92
i ' 63.3 16.0 63.2 1 16.0 92 "
84.7 = 33.6 83.5 32.0 96 -
. 70.4 13.4. 70.2 16.0 .84 :
78.8 17.4 75.5 17.9 .86
Right Hemisphere :53.7 19.6 = 50.6 14.0 .77
‘Left Hemisphere 54.9 19.0 . 53.9 16.2 .86

Note. df=25; all rellabillty coeff1c1ents are 31gn1ficant at p<.001.
Source. Golden ‘Berg, and Graber (1982), P. 453 . | |

| , SubsequEnt 1nvestigatlons have been undertaken to replirato the
resultsv‘of these initial rellabllity studles. Bach, Harowski,
KirPy;; gfeterson,‘ andv Schulein (1981). eonducted‘ an interratet
ftell;bilityv study.utilizing two test subjects and five ratefs. They‘
pointed out that the initial intertater relfability study of Golden,'
Hammeke, and ,PuriSCh»‘required empiricalvrepiication, and' that the
‘original study“—did not incorporate any stetistical correction for
theb inflation of the reliability estimates due to the dichotomousr
scoring of most of the LNNB items. These investigetors utilized a

. procedure of having' five raters score  the protocols oﬁ.two test
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scoring criteria serving as the subJects with the express intention
of offerlng marglnal"_ or dlfficult to score responses to maximize
the ‘potehtial for scoring- inconsistencya _ They' also calcnlated_
estimates of 1nterrater agreement that are 'uninflated by chance

agreement (Cohen' S. Kappa) These authors indicated the inclusion of

‘

~a larger number of raters the- correction of the ’1nterrater>
agreement for the chance agreement factor and the use of trained
.confederates to prov1de test reSponses of maximal scoring difficulty

all served to yield a very \conservative estimate of the LNNB's

3

binterrater reliability. i ‘

- RN . . .

Underv these more rigorous conditlons, there was a significant

decline in agreement ,pates for the LNNB clinical scdle summary'
, v

scores, with' the greatest declines being observed on the scales on

which - the confederates offerede"marginal" responses. However, even
: ,.g : S

- with the more sevete gqnditions esigned to maximize the interrater

%W j.'. ..!." ' ay

.var1ab111ty, ‘an overall p&_ ﬁ 1of 1nterrater agreement of 90<Zk

?gé&ales responded to in a "normal"_
) fashion (i.e., to ‘the best of the- subjects abiligy), and an overallt
proportion of agreement of .75 (K = ,74) for the same scales under
,té;px marginal" response conditions (See Table 3). The authors
concluded . that: "Under,conditions'designeé toﬂﬁﬁ!‘mize;variability
due to error between raters, the LNNB remainﬁfcapablé of”reliable‘
use} Proportions ‘of. interrater agreement and\Kappa coefficients:
"aren. in most cases, within- the acceptable range.... further, the ”
LNNB  seems to be a rather robuet instrument. Under conditionslp

'6) .
s
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< -
. designéq ,td .pptimiie interrater'.Qariaace'("marginal"'instructioas
‘haad five raters) the proportlon ‘of 1nterrater agreement was .75 ~
,.surdrlslngly hlghﬁglven the condltlons under Wthh it was obtained "
(Bach et al. 1981, p. 20). | T |

Table 3

:Proportion;of Interrater agreement on Individual LNNB SCaies
-Under Normal and Marginally Scorable Response Conditions

Normal = , ~ Marginal
S : ~ Proportion- = Proportion
Scale n, Ttems © ' Agreement” .-~ Agreement . -
‘Motor " 51 : .82 S .55
Rhythm. - - 12 1,00 o .92
Tactile | 22 95 . .86
-~ Visual 14 W79 6k
‘Receptive Speech .33 o W9 . .88
. Expressive Speech 42 , .93 ' .83
Writing 13 ‘ .84 o .54
Reading - - 13 . .84 .84
Arithmetic ' 22 .86 - . .91
Memory : 13 - © 1,00 TR W77
Intelligence 34 SO 94~ .68 o
Total . ', ..0269 .90 -, R £ R S"
PO . R SR s

Sodrée; Bach, Harowski, Kirby,’Petersﬁn, and Schulein (1981);.p.2Q;
. Mosee and Schefft (1985) also replicated the 'interrater
) reliablllty a;;lyses vof Golden, Hammeke and‘Puriech;(1?80) uaing'a
.totaL of '36 atlents- ffém a.'Veterans Administratida .Hospital.
population; w(;: a’ w1de variety of. diagnostlc categorles (cerebral:
jcontusibn; vintrinsic: cerebral neoplasm, pqst—menlagltic state,:
eerebrOVasealar accident, multiple 'sclerosia;_arimaryidegeﬁerative
'dementia, “and many others)' ‘As in the~ initial 1nterrater”

reliability study the test was administéjed by one examiner 1n the a
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‘presence of the ~other,  and each item was independentry-scoredxbyi
_-both ~ examiners. Analysis‘ofithe“results for the individual ftems on =

' the 36 patients' test protocols (a’ total of 9 684'ComparisonS) |

—f

’ demonstrated exact agreement - in 95'71 of the comparlsons. ‘Of the

A»415 scoring dlsagreements between raters. 339 involved a one point
‘difference ' which reflected minor" interpretive orl scoring
'disagreements fbased ‘on partial creditlng of a response" (Moses &
'Schefft; 1985 p ’37); Calculation of 1nterrater agreement
ffrequency, mean difference scores and interrater correlations for

_ S g
the LNNB Summary scales 1nd1cated that the there was an extremely

close agreement ’between raters 01'1 these Summary measurements from

J

'ldthe LNNB w1th no scale show1ng a mean difference score géeater than
.one,‘ point, and 1nterrater’ rellabllity correlation,'coeffic1ents
ranging from 97 to .99 (see Table 4).

--Table o ' f,*fl L S

‘-

: Interrater Mean Difference Scorelstatfstics and Interrater
Correlations for LNNB Summary and Localization'Scales

LNNB Summary , Difference Scores* = Pearson Correlation,
: Scales P - ' Meamn - SD- - g - P
, : , RS I :
Motor - IRETRRERS 0.47, 3.29 o 9% - .001
~Rhythm ' ST 0.36 4,30 .98 001
Tactile =~ - -0.33 1.53 . 499 - ,001 -
Visual =~ . -0.14 2,03 99 001 - :
Receptive Speech . - - ° 0,00 2.39 -~ .99 - .00l
Expressive Speech - =0.36 2.81° .98 .001 - o
Writing = S 1an 3.48 .97- .001  © .
Reading R U £ 2.84 . 97 001
~ Arithmetic S 0.81 2.98. .99 .001
‘Memory . - -0.08 1.42° ©.99 . .00l
2.91 .98.  .001

~ - Intellectual- SRR By A

I
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Table 4 (cont;)' S J;l T
 LNNB Localization “Difference Scores* . Pearson Correlation
' Scales o ,Mean 78D B or - P
Left Frontal 0.3l 2,330 .00 990 001,
- Left Sensorimotor : 0.31 .2 14/‘i;;q,.; 98.." -.001"
- Left Parietal-Occipital =~ 1.72 . 2.8l = ;98" . .00l
‘Left Temporal - 061002022 - 0,980,001
Right Frontal . o 0use Y. 3,87 0 .96 . 001 o
- Right Sensorimotor 2,1 e 3U5h 96 .001 -
Right Parietal- Occ1p1ta1 0.36° Tf_FIQQSO .99 001 ;VA;
Right Temporal Co0019 +2.03 . 7 .99 . .001 7

x Difference scoreh=d(Rater‘ongl; Raterttvoj .
" Source: Moses and Schefft (1985) P 32 |

‘-The_ use of the split—half rellability coeff1c1ent approach
‘applied by Golden, Fross, and Graber (1981) was based on the
'.assumption of equivalence of variance of the resulting split halves,»ﬂ

il

and this assumption was questioned by Haruish, Saw1ck1, Franzen and

Goldenv (1985) who“noted that the equivalence of variances between

", R /< '
parallel halves S0 created has not been empirically dembnstrated

-

‘They also noted that hzﬂ very heterogeneous sample ‘of brain

impaired pSychiatric, and normal subJects 1nc1ude9fin the Golden et

LA
) . .

(1981)> study may have artifactually iaflated the. reliability
‘;coeff1c1ents, _.7f,reliability coeffic1ents %?e generally inversely

/

?relatad to the homogeneity of the sample.QAna§;a31, 1982) /

Waruish et al (1985) analyzed the reliability of the LVNB

.&\ |
A

o summary s ales using the alpha coef cient reliability approach, and o

ffi useparated subgroups of brain impaired "’ schizophrenic, mixed

SN

pSych;atric (excluding schizophrenic diagnoses), and norﬁal controls

for’ separate analyses.,r}Theb reliability estimates derived by this




' more 'cdneervati ! approach ranged from 84 to 93 for the brain'ﬁ

impaired grou 1 to .93 for the schizophrenié group, 81 to 92

i &

- for the mixed, psychlatric vsubJects, and 40 tor 78 for the normal"'

contrbls f (see Table | 5). ('»The' /}esults were. %&te;preted ae,
; ' {'-r‘rw
' demonstratlng ‘a contlnued hlgh degree of . internal c6nsistency for

the LNNB measures for all the subsamples except the normal. controlsq
" The markedly lower rellab111ty COeff1c1ents On.the normal grqup was"

mwattrlbuted prlmar;ly to very 1imited vgrlagce_in test:scures among

.4 .
thls group, as most normals flnd the vast maJority of the LVNB 1tems

¢

quite . easy, and the standard ,deviation Qf, thea;normal' groupjs
. averaged scores was. ‘very small,Jresulting'inimarked_trUncgtiop of,
the reliability estimates.

Table 5 L ' o o

Comparatlve Coeffic1ent Alp;e Reliabllities of Several Subsamples A
-for the LNNB Clinical Summagx,and Localization Scales :

"l‘.

L . i » Lo Samlle* A : .
'Clinical Summary Scales A . B . _-C 3} D
~Motor : 93 - - .93 S92 0 L TT
 Rhythm = .84 .86 - .83 ., .67
. . Tactile ° . S . .89 . .89 .85 .54
+ Visual . <84 . .83 .. .84 .59 .
Receptive Speech = W90 89. - 84 .69
- Expressive Speech =~ = .93 CN93 _;89, PEEY I
Writing i - .84 .. .86 . .8 - 59 -
Reading . ' . .88~ . .88 . .87 ... ' .68
Arithmetic | w93 793 o 90 T4
Memory ' .84 .86 - .82 W72
- Intellectual Processes 91 92 s 89 i LT8
Pathognomonic - .88 - .87 84 . .68 . .
Left Hemisphere 85 - .85 . .81 . W40

Right Hemisphere - S92 L .87 88 .53
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'Table 5 (cont ) 4ﬁ’ A

sEfA

";'(‘34

T
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4

- Sample* 4

,Localization Scales o A . B c . D L
" Left Frontal oG 092 92 90 .69
Left Sensorimotor ' .88 .89 . .84 L 667
~ Left Parietal-Oécipital - .90 - .90 - .88 R
Left - Tempotal f .88 .87 .84 - .66
" Right Fron¥ o R ¥ A .80 7 .51
Right Sen: r1motor .81 .81 .78 - .51,
Right Parietal-Ogcipital -~ .89. .89 .87 - .83.
Right Temporal ' .87 .90 .88 . .69

*Samples: A= Braln Impaired (n=451)
: © ¢ .. .B= Schizophrenjc (n=414)
. "C= Mixed Psychiatric (n=128)
! ,])= Normal (n—108)

A . . -

éource” Waruish Saw1ck1, Franzen, and. Golden (1985)

. r s

. A further replicationo~of the test-re}est rellability of the

. LNNB was‘ conducted by Plalsted and Golden. (1982) who. examlned the

' 3_stability:'of scores on retest for the LNNB clinical summary scales,

locallzation scales and the factor scales. In this study, 30

R -

upSYChlatrlc, patients. were readministered the LNNB with- a mean -

'4

' testéretest“ interval of ‘8.1 months (S.D.=6. 0 months) The

: ﬂtest—retest correlations for the 14 summary (clinical) scales ranged

8

. ffrom 83 to .96 averaging .89 and for the 8 localization scales the

5.

' reliability coefficients ranged from .78 to 95 averaglng .89 (See

Tablé 6). On -the factor scales, two factors were observed to 1ack

y"_statistically significant reliability, and 6 of these thirty scales

;optainedv reliability coefficients of less than 7 suggesting some

limitation in}‘the utility of the factor; scales for test-retest‘;

comparisons. However, ' for .the summary clinicalfandflocalization

: stales; ‘the results of this study were‘highly consistent with those |

R
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~ of prev1ous reports,‘ and suppggte& the view of the L B as a
: reliable instrument capable of yielding stabﬁ data over time. :
Table 6. - “A ' ¥ o~ -

Me‘ag Standard Dev1at10ns and Test—Retest Reliabllity
' Coeff1c1ents for‘the LNNB Cllnical and Localization Scales

x

Variable : , Initial - Test Retest :
Reliability* A . ' - :
- (Scale) : Mean  S.D. Mean 'S.D.

-------- %wrwmwmm»+mme633 L A T S B Py A T
Rhythm 12.3 6.6 12,7 6.9 0.90 ‘
Tactile 13.9 11,2 '11.3 11.3 0.85
Visual | 13.4 5.0 * 13.2 5.5 + 0.86
Receptive Speech - 17.8 12.3° 18.1 13.. 'QD 0,87
Expressive Speech - 27.9 7 19.6 26.9 19.2 0.95

Writing 13.5 6.9 13.1 6.6 - 0.90
Reading 10.3 7.1 - 10.4 7.0 . 0.92
Arithmetic 17.2  14.0 16.3  14.0° 0.9
Memory 15.6 - 6.2.. 15.9 6.4 - -.0.83
Intellectual Processes. 39.1 - -15.8 - 35,1 15.3 0.90
Pathognomonic 25,5 11.6 23.9° -13.4 . 0.87

- Right Hemisphere - 11.9 10,1~ 11.7  10.7 '0.91
Left Hemispheres 1.9 lO,%}@;All.B 10.0 . 0.88
Left Frontal 30.2  17.0 #30.0 - 17.2 - 0.95 -
Left Sensérimotor . 27.2 13,4 27.2. - 13.7 0.91
Left Parietal—Occipital 23.5 13,3 23.2 13,1 0.93

o Left Temporal ° 19.4 10.0 19.7 11.3 0.90

-~ Right Frontal 14,7 5.3 15.4 7.4 . 0.78
Right Sensorimotor (é4.9' 7.4, 154 7.1 .- ©0.86

Right Parietal—Occipital 2,9 ° 11,7 - 21.6 11.9 0.88

. Right Temporal "127.9 “11.0- 26.8 11.3 0.92

*df = 29"all'signific§n€3at p:< o.001
Source: Plaisted. and Golden (1982)

Validity Studies

g\

The above referenced reliability studies have indicated that -

the - LNNB has'a sufficiently robust ‘level of interrater reliability,
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interhal con51sténcy and test—retest rel1ab111ty to yarvanﬁ&gtgbuse :

ﬁ?in experimental 91tuat10ns. The ut111ty of _: :est battery in
’ practical applied settings. is: however, also .dependent ‘on ‘its "
‘ability to y1eld va11d results that are con31stent with the purposes
for vwhich 1t, was designed. The va11dational 1nvestigations of . the _
LNNB have focused on.several areas: 13 The concurrent valldlty of
the LNNB ‘to d1scr1m1nate between bra1n damaged and non—braln damaged
patlents, ‘2) , The concurrent Valldlty‘, r,vconsistency ofzresults
hetueen the LNNB and the Halstead - Reitan Neuropsycho10gica1 Iest
Battery - (HRNTB), and 3) 'Construct valldity‘based‘onithe'correlatlon
of results of 'the indiuidual LNNB clinical scales w1th other
:standardized tests of 31milar1y named functlons (e g . comparlson ofd
LNNB Intellectual Processes scale w1th WAIS or WISC-R results, - -
v.comparison vofb the'vLNNB Memory scale scores to the Wechsler Memory

Scale)

R Dlscrlmlnation of Brain Damaged Patients

In. the initial standardization’ studies of the'LNNB?leden,
Hammeke, . and Purisch"(1978). examined  the effectlveness of the
vindividualh test items for dlscriminatlng“:betﬁeen samoles of
brain—damaged'l and normal patients. _'Utlliz;ng Ha sample of 50
: neurologICal patlents' (27 males{vandd_éS' femaleS) with conclusive-
medlcal diagnoses of brain-damage and no evidence of current ‘or .
‘prevlous osychiatric dlsorder and‘ a control“sample-of 50 patlents
(24 males ‘and 26 females) who were in'hospital»for'non-neurological

diseases or  injuries (except for some patients with back injuries



'47»‘
: w1thout head trauma) all 1tems of .the LNNB  were conpared tor l
dlagnoﬁtic dlscrlminatlon pouer u;ing t—test cbmpériSons "A total
of 252 items were found to dlscrlmlnate 31gnif1cant at the 05 level
or better, and a d1scr1m1nant analysis-using 30 of the most robustly

dlscr1m1nat1ng items allowed for , the classif1cation of the - 50

@

braln—damaged and 50 normal medical ‘control- patients with 1007 .

accuracy.

Hammeke, Golden; and Purisch'(1978)freported the results of a
. . : \(‘ .
study Gtilizing the 14 summary or cllnical scales to different ate

* between . brain—damaggd and normal cOntrols. U31né‘tne dat;T; the
-same neurologlcal and control groups descrlbed in’ the Golden et al. d-
'(1978) study, the ncurologlcal and control groups were found to shoy'
' significant"differenCes_.on_all fourteen summarj measures!(See Tabl

7),, and a ‘discriminant analysis using the fourteen summary scale

"scores correctly classified all 50 of the control patients and 43 of

L~3—damaged patlents, an overall_hlt rate of 93%.
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Table 7 .. v T 1
L Brain’ Injured* 'ﬁ{Contggf& .
Variable o Mean 5 S.?}V,- Mean =~ S.D. . **
. Motdr ° s 4,36 19,70 19.24 .- 8,73 - 8.24.
" Rhythm 12,21 5,60 . 5.8 2.64 .y6.70-
‘Tactile - _ ©19.21 12.00 8.02. 5.18 jH11
Visual + + 16.14 . 5.53 '8.80 4.0l . 7.60
. Impressive Speech 23.67 12,82~ 9.48 ' 5.09  7.27
Expressive Speech ' . 33.34 © 16.59  15.18 - 6.93 . 7.14
Reading and Writing 4} 26,67 11.91 10.10  6.05  7.71
Mathematics , 0 16.13  © 12.43 4,02 3.84 - 6.59
Memory o " " 16,25 6.05 - 7.86 4.13 . 8.10
Intelligence S 38.32 15.53 18.80 8.08 + 7.88
Pathognomonic - 34,46 - 12.09 ~ 16.30  6.19 9.45
"Left Hemisphere = - 18.82 10.90 - 7.38. 4.41 6.88.
Right Hemisphere . 18.00 11.11° 7.50  4.28°  6.23
*N = 30 "”Gk
df = 98

. %k al] t- test values p < O. 05 | ‘ ' ' '
fSouE?e:‘ Hammeke Golden and PuriSCh (1978)
iﬁ add1t1on to the HEmonstratlon of the d1scr1m1nat1ve power of .

the LNNB to dlfferentlate'-betyeen neurolog1ca1 _and] cognitively

normal »medical patieﬁgs,- the test .authors also con&h%téd furﬁ%eq
B vélidgtioﬁal ' studies = to exa&ine the. ibéttery'é ' ébi1ityf to
, discriﬁiné;e_ between neurological and‘_schizdpﬁrénic patients, aé
this differentiafion.is.one-of considéféble tlinital impbrtance and
_is recognized as a part1cular1y difficult dlscrlmlnatlon u81ng the
_more establlshed Halstead —‘Reitan_neuropsychological test battery
‘(GOIQen} 1977, '1978). Purisch, Golden, and  Hammeke (1978)
.investigated the efficacy of the LNNB to make this discriminatiég;
: AN
by administering the LNNB to a sampié of 50 chronic schizophrenié
pqtients (whb, had been screéﬁéd for the possibility of'neuroiogical'

R oy
] i L




4 of the neurologlcal patlent group descrlbed 1n Golden et vll (1978)

~_ﬂl: o S T o -
disorders" and * all of whlch had normal phy31cal neurologieal

examingtions and normal EEGs) and comparlng their results to those

£l

B G
Two—talled t-test comparlsons on the xnd1v1dual test items.

”found the schlzophren1cs to perform 81gn1ficant1y be;ter (at the .05

level) - ‘than  the neurologlcal patlents on 72 ‘items, and the.'

brain-damaged - patients scored--signlflcantly better _on only two
A . . » . . 3

items. - ‘A" step-wise discriminant analysis using140 items waS'ahle‘to
achieve 1007 accuracy in classification of the " patients in both
groups.-' The results using the 14 summary scale éeasures 1ndicated

that the schizophrenic group out-performed the brain—damaged group .

n ‘10 of. the 'summary meaSures and a‘discriminant analysis of.the
- A ,

summary scale 'scores allowed for the correct classiflcation of 92ZV

' of the . schlzophrenlc group and 847 of the neurological group, an

’

overall hit rate of 887 (See Table 8 for details on-.the means,

standard devmatlons and - t-test statistics on these samples).
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‘N = 50 EE -
df =98 - .
*p<o.or
*£ p ¢ 0.001 ; .

. Source: Purisch,'Goldeu, and HMmeke (1979) -

: 50
‘Table 8 | _ - =
Means, Standarg Deviations, and t-tests for LMNB'Summary Variablééw,._
R : ..~ Brain Injured - ' Schizophrenic
Variable ) . . Mean S.D."" . Mean S.D. .t
8- ' ‘ - ~
Motor ° - . ~44,36 19.70 34,20 17.53 2,73%
Rhythm '12.21 5,60 . 12.26  5.70.  -.05
Tactile - ) ‘ 19.32 12.00 ,13.62-° 8.58  2,73%
Visual . - . ' 16.14 - 5,53 12,82 - 5.32 3.06%*
" Impressive Speech 23.67 12.82 = 19.48 10,49 1,79
Expressive Speech 33.34 16.59 = 24.86. 14.34 2,73%

- Reading and Writing 24,67 11.91 17.51 10.51 - 3,19%
Arithmetig, - 16,15 12.43 - 10.07 9,21 * . 2.78%
Memory S 16.25 6.05 15.84 . 6.61 ~ 0.33
Intelligence C 38.32  15.53 © 33,24 13.80° - 1.73
Pathognomonic - 34,46 12.10 -~ 22,200 9.46 5.65%*
Left. Hemisphere = -~ ©-18.82 10.91 -~ 13.24 . 8.37  2.87%
Right Hemlsphere . -18.0 11,124 - 12.44 ‘8.35 . 2.83%

7 T By

A cross—validation of the initial Validatidnal ‘study was'e

.conducted by #nges and Golden (1979), u31ng new . samples of 50

neurological and 50 ' control patients.  The results of this study;,

. were very  consistemt with those of the or1g1nal and a diseriminant'.

)

'Ranaly31s using the 14 summary scales yielded an overall hit rate of

96%, compared to tue 937 hit rate reported by Hammeke et al (1978)

B

The original study comparing schlzophrenic and brain-damaged
patients was 4..30- replicated by Moses and Golden (1980), who usedv »

the same meurological sample  as  in the1r 1979 study, but a newji
: & . ‘ o TS
sam|ile of 50 schizophrenic ‘patients. . In this cross‘validational.’

study. a classification hit rate of 877 was achieved qhich compares »
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‘ favorably, i;th the 887 rate reported by Purisch Ham@@ka and Golden
(1978}& )'%?elly and Goldstein (1983) also replicated the Purisch et
al. (lﬂﬂﬁ) study with completely 1ndepe%dent samples. In this’

:%;tudy, awﬁﬁtal of 30 neurolo°1ca1 and 30 schizophrenic patients werelv

‘assessed with the LNNB and a discriminant ana of th% data from}

=Y

the,14 summary scales yielded a c1a331f1cat10n accuracy of 907

- Identification of Le31on Lateralization or Location

- In addition " to. the above studies that demonstrated -the .

: discriminative"‘powerb of the LNNB “tov_difﬁerentiate between p.

»neurological and non—neuropsychOIOgical patieﬂts,‘ the, battery has

\

- also been evaluated with regard to ~its ability tp differentiate
o N\ B i
between _neurological patients w1th lateralized and diffuse brain

‘ 1n3ur1es._ ~Osmon, Golden, Purisch Hammeke, ang Blume (1979) usedf
,.h the LNNB to evaluate 20 patients with 1eft hemisphere damage, 20..‘
| Patients 'with rlghé' hemisphere damage ,,,a?“d 20 patients with diffuse
brain damage,‘ wlth all groups @{tdﬂga for age,- education and;k

chron1c1ty ' A discriminapt' analysis using the 14 s!nmary measurea;

5

mtesulted #n correct classﬂfication of 59 of the éQ»patients.;

_5.' _ Lewis, Golden ot Moses, Osmon, Purisdh vand Hammeke (197§)
) reported on th ability of the LNNBrto localize brain damage to the

frontal regions,-' sensorimotor areas, f temporal : lobes, ,and o

i

LA

S damage 'and 36 patients with focal left brain damage as confirmed by

. surgery, angiogram, ‘CAT scan, or a combination of these procedures.



o

‘eight  groups. dependent on

‘compare the results of each ‘brai 'ﬁﬁﬂé.

area - of diagnosed brain »damage, w1th ‘the - maJOrit

~-10calizat1Qn 1', scales, '3“ reflective 'iVﬁof

.52

Discriminant analyses were conducted: u51ng the summary scales, andv

resulted, D correct 1ocalization classificatio§§ of 22 of the 24

right hemispheric cases and 29 of the 36 left hemlsphere cases. -

McKay and Golden (]979) also reported ongthe derivation of a

series of localizationdscales fer the LNNB- based on individual items

-~

that discriminated ' bétween patients with focalized lesions in the

~ the McKay- and Golden. (1979) :study,: 77 normall controls and 53_

neurological_ patients uith. localized brain damage (subdivided into

o

the localization of their brain damage)

-

were assessed with the LNNBE and multiple t—tests were.conductedqto

-’ ﬁ{
¥ group with the normals. on
N . .

 eight cerebral dreas described in the Lewis et al. (1979) study; In

—_

each LNNB. item. Items that :disemimfnated -between normals ‘and

'selected 1ocalization groups were included in that group's scale,

e

resulting scale was standard zedﬁms the results of the normal group,

*

_and the. results demonstrated that each 1oca11y imhaired group scored

Iy /“,' !
highest (moss impaired) pn 1ts corfesponding 1ocalizat19n scal In
» - g

individualmﬂcomparisons on the localization .. scales, ., 47 of the 53-

]

-_rpatients 3cored highest on the scale corresponding to their actual

w S \"Wq
'q@*misses in
: “H .
classification resulting on. patients with T—scores 1hove 70 on all
: L. 1 PREN X ,»,.
& very ' generalized

.neuropsychological 1mpairment, regardless of the 1oca11zation of the,

~

; w1th no items being qﬁ!@ﬁkﬂ in more than two localization group_

, scales and no, two scales ﬁgw é% more théh two 1tems in common. ’ ~“Each
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_structural .neuropathology. ‘ Application of the localization scales
“to patlents without diffuse neuropsychological 1mpairment resulted B
in the correct classlflcatlon of 42 out of 43:eases.

s - N : : :
Luria—Nebraska and Halstead—Reitan Comparisons

A- standard procedure in the development of a new.psyehologieal
test..is to evaluate the, degree to wh1ch it produces resultsf,
‘comparable to" already established tests that purport to measure: the
same variables. In - the field of neuropsychology,&e most widely »
used test battery has tradltlonally been the Halstead - Reitan‘

_.Neuropsychological Battery (HRNB). whlch ‘wes fstandardized and;\
~validated by R M. Reitan (Reitan, 1964) and represented an extensﬁon o
oand adaptation~' Aof Ward Halstead s '_original “battery of
neuropsychologicalv testg (Halstead 1947) ' The HRNé.has received‘
wide usage in many settings, ,and has a large 11terature related to-

its efficacy for identifying brain damage (c f., Reitan & Wolfson,
1985).

bl

An initial investigation of @the comparability of thefLNNB'to

the HRNTB was conducted by Kane, Sweet, Golden, Parsons, and Moses
s ,

(1981), ‘who compared . ‘the eccuraa

of the two" neuropsyehological

batteries to correctlvdpclassi 45 "hard-to-diagnose" patients{-:

These _authors reported that tHe use of each battery by an expert"
examiner (i.e., one with extensive experienqe with the test being
~ utilized) vyielded agreement on 37 of the 45 1cases. In the 8

%
remaining cases the LNNB correctly olassiﬁied 5 cases.‘while'thez

-



- HRNTB correctly lclassified 3 cases. The authors to1cluded that in -

reference tb making : a dlscrlmlnatlon between bra1n damage and RO -

< >
' braln damage, the two batterles were essentlally equlvalent.‘

»Another vapproach .teo the evaluatlon of the comparablllty of the‘
two test batteries,is to exam1ne the correlatlon between the scores
' of the,ltwo .bat:-t'eries.‘~ hGolden,‘ Kane,e Sweet, Moses;.Cardelllno,w_v
Templeton;, Vicente, and Graber ‘<1981) demonstrated -that the_14.
sﬁmméry scales ,Of"the LNNBfwere-significahtlY’correlated with the
: - major varﬁables 'or tests of the HRNB These authors repOrted that

there was app10x1mate}y 737 ‘shared variance. between the LNNB and

L

Pl . 3

HRNTB indlcatlngftthat the two batterles overIap to a great extent
ijith »regards to. the ba51c skill areas they assess.' Utllizatlon of a._:
dlscrlminant ana1y51s wlth the scores: from the LVNB summary scales

. ,;‘ach1eved a h1t-rate of 87% (42/48) in the neurolog1ca1 group of thls

- “:‘study, whlle 887 (53/60) of the centrol group were correctlyi
| v cla551f1ed On the sSame subJects, the dlscrlmlnant ana1y51s of the
,HRNB data achleved a 907 (43/48) h1t—rate for the neurologlcal group
and an 84% (50/60) hit-rate- in the control group. These h1t—rates,
_derlved from an obJective statlstlcal analy31s and c1a351f1cat10n
: procedure .are ‘consistent w1th the results of- the Kane et al (1981)

s

'sUngg in displaying an equivalence of d1agnost1c accuracy between‘

the two batteries in adult populatlons. Shelly and Goldsteln (1982) .

~.

-

also compared the "LNNB  and HRNB - on ~a ‘sample 'of> adult
neuropsychiatric'. patients, and reportedl very high correldtions -

“,between measures of general 1mpa1rment on each battery, as well as

—



_81gn1f1cant commonality between them on a factor analysis. :
¥,

Berg, Bolter, Ch ien, Williams, Lanqaster and Cummins (1984)J

reported a istudy dev1sed to evaluate the comparabllity of. the LNNB

and HRNB approaches for children and adolescents. In’this/stﬁdy:’ .
o either the LNNB ' or the Luria - Nebraska Neuropsyohological Battery
gfor Children (LNNB—C) (coﬂ%%sed primarily of items from the adult o

LNNB that have been demonstrated to be applicable to children under '

13) was administered depending on the age ‘of the youth as well -as

R either the HRNB or Halstead - Reitan Neuropsychological Battery for

'-.‘Children (HRNB-C)« Thirty Juvenlle patients aged 9 years or olderf

E with chronic idlopathic epilepsy were assessed with both_the age:

1appropriate_f’Lur1a‘_.and 'Halstead“—__Reitan ,babteries. rThe_,two"”

batteries ‘were = then _ compared as, to . their consistency in’
. ‘
1dent1f1cation of neuropsychological impairment based on obJective

?criteria prev1ously established for each test battery.
Comblnation of both the: children s " and adult's battery data

,resulted in an overall agreement of 877 (26/30) between the

' _respective, Halstead - Reitan and*Luria *'Nebr%ska batteries. The ,

L. 2 5
. /
]percentage of agreement was more robust ﬁu

%younger age groups, '

: with- a 1 91% 'agreement between'the LNNB—C and’HRNB-C and for those'_*

patients aged 13 to 14 years who were administered the adult version
LNNB ° and the HRNB-C (because of the. different age ranges covered by
'each battery) there was a 917 (11/12) agreement._ »The authors'

'concluded - "The results of the current study ‘indicate strongly that

'»-the. Luria:*. Nebraska and the Halstead '; Reitan batteries are'Q



»

f’* én ially . equivalenin .‘terms of diagnostic* ‘p‘owér..'.. ‘lh

v'=T}Score of 60 p01nts

‘a

findings do ‘nék suggest' that one battery is superior to the otheriw

when using objective criteria “to determine presence or absence of

~

dysfunction " (Berg, et al., 1984 pp. 201 202).
A 51m11ar approath to comparison was also appliedlin evaluating o

: the comparability of the LNNB-C. and HRNB-C approaches for -_older'
chlldren,' Tramontana, Sherretsv and» Wolf (1983) reported that'the )

Children's version of the LNNB yielded results very con51stent w1th :

" those of the HRNB for older- children, w1th an 86 agreement in the

'claSSiflcation ofii impairment between the two batteries when;

g "

impairment was defined on the LVNB as thrée or more scales -above a

‘

Comparlsonsggé_h the WAIS : o N R : v : f

In addition to the - comparisons ”sith the'HRNTB " the LNNB has

,also been studied as to’ 1ts correlations with other pSychological
instruments, most notably the Wechsler Adult Intelligence Scale and-
the . Wechsler Memory Scale. These .comparisons have 1argely been»
d1rected towards establishing that the LVNB summary scales relate to
the{;'> named construct in a meaningful manner.l In the Golden Kane,.
.Sweet, Moses, Cardellino, Templeton,_+V1ncente,' and Graber (1981)
study; :correlations betweenltheiLNNB‘scales and all HRNB-variables,

. including the’WAIsviwere calculated In'this study;fit was reported

L]

thafd:i the L.NNB Intellectual Processes scale correlated highly with
2

- the W5f§$ 1.Q. variabIes with a correlation of - 84 with the- Verbal -
I.Q.;’ aacorrelgtion of_-l74 with Performance 1.Q., and,a correlation
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kA . .
l

of - 84 with the WAIS Full Scale I Q §core, all highi&‘ﬁignificant. L

Prifitera and Ryan (1981) 1nvest13ated th@&ialidity of the LVNB"

vIntellectual Processes ' scale (IP) _,asﬂk_a l‘measure -of adult: '

_1ntelligence, and on a sample of 33 psych1atr1c°pat1ents (31 males,’

.2 females)' they reported correlations betweéﬁ—the IP and MAIS I. Q :

scores = as follows v.I. Q.= - .86, P. I Q._-- 76, ‘and F. S.1. Qo= - 86\:.y

“all correlations being highly 51gn1f1cant (p < .001).

McKay,b Golden,{Moses Fishburne and WisnieWSki (1981) reported)

‘a cross validatioquOf the Prifitera and Ryan (1981) study, using a F:

substantially larger and ‘more dlverse populatlon, and also expanding

. the ana1y31s to 1nvest1gate the relationships between the WAIS I Q
scores. and all the LNNB summary scales. In this study sample of

280 'subjects (110 males, 170 females) of d1verse clinical status (97

o neurological 110 psychiatric, 28 normal and 45 wifhout definitive

'qa

1S.1.Q.'s

s .
dlagn081s) were tested with both the LNNB and WAIS ﬁz;rélatiohs

between™ the ' LNNB Intellectual Processes Sc%1e~and the

were extremely con51stent with those reported by Prifitera and Ryan
AN

(1981), with r s of: V.I.Q.= - 84 P}!.Q.a 274, an%_F S. I va - 84

It was also reported that the cd%gelations between allythe other

“ 0

.

Q

1

' .LNNB summary scales and -the WAIS I. Q scores were alse significanb -

>

at the .01 level with correlations ranging from 8 Iow of - 47

between the Verbal I.Q. and LNNB Tactile scale to - 81gbetween

»

‘.V;I.Q. and the’LNNB Arithmetic;Scale‘(see Tableﬂ9).j§

»>
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 Table9 .

-
Pearson’ Corfelations Between WAIS and Luria—Nebraska Scales
'LNNB Scale T . V.I.Q, P I Q. F;S.I.Q.
Motor: C Lo —.62 . =67 -.67 ¥
Rhythm . S LST2 T b SRR /A
Tactile . , o =T -.53
Visual ' R : T =Bl N
Receptive Speech ' - '4.7745; -.767
Fxpressive Speech o =T79 T -.78
Writing . v =077 -.76
Reading o =.78 -.75-
Arithmetic =~ s =81 -.80 -
Memory - -.73 -.76 -
Intellectual Processes o =84 o -.84
.Pathognomonic - -.65 -.68
.Right Hemisphere . ~.55 -.60
Left Hemisphere -.49 -.56

all correlations significant at p < .01
Source: WcKay, Golden, Moses, Flshburne, and Wisniewski (1981)

_’These correlation‘ results demonstrated that while the LVNB

‘Intellectual ' ~ Processes = scale . is - highly co'related w1th the;i

intellectual functions tapped#by theb WAI'
e

re substantlal
.‘intellectual factors 1nvolved in a11 ch summarf‘féé;e scores of
N , = Ry »
this _battery. This'- is. a ‘result’ ‘that conforms ‘to general"
neuropsychological principles, as brain injuries,typically resdlt in

vdecrements “in many éspects of adaptiVe fUnctioning, particularly.in .

intellectual abilities (c foo McFie, 1975 Wheeler & Reitan, 1963)
@
The significant correlations between ‘the-various LNNB summary scales

(-)

developing a series of regre851on formulae to predict the I. Q‘

. and the three WAIS I, Q., scores lead to. McKay et al. (1981)

scores,' utilizgge {the T-Scores from th/ﬂthree best predicting LNNB

scales for ~each I.Q.R variable,. with multiple correlatlon
) , R .



0

' coeff1c1ents of 0.88 for the V. I. Q. 0.80 for the P 1. Q., &nd 0 87'.7,
.‘for the. F.S. I Q. variable. In each of these ﬂultiple regression '”-
4formulae, the LNNB Intelleu:ual Processes scala wag the prtor '
with the highest Beta weight and. the addltional Scales 1ncluded 1n-
each formula rgflected the general dlstinCtIOn between verbal andvl;
: nonverbai 1ntelleCtUa1 skllls tapped by the bsctery ag a whole.‘;
. Thus, the best predlctor of Verbal I. Q was’ the weighyed comblnation*
of ‘the Intellectual Erogesses, Reading, and Arithmetic scales, the
best . predictor of ,Perforgance 1.Q. was\the»lntelleetual.Processes.
,Visnal, and "’ Memorj'yseales.combination; and the Fuly 5cale I.Q. vas -
Best.. predicted gﬁy_'thel’tombination of 'InteILCQtual Processes,
-Arlthmetic, and ththm séales: IQ ~was conc1vded by. thé authorsb«-
: that,;’ selected Luria 45 Nebraska scores may Provide reasonable

"estimates " of summary IQ Scores.... The Intellisence scale alone =

appears to proyide’ga reasonable ,estimate of WAIS Verbal and Full,

[4

‘

Scale IQ 9cores, and the Intelligence, Wemory, &nd Visual scalei)V'
‘combined may. give useful estimates of Performanée IQ By the same ¥
'_.token.'the 'high correlations indicate that summary WAIS 19 scores
account for about 50% of the variance on ghe Luria j Nebraska”
' scales. Psychometé&c intelligence - is "clearly ;°he of’ the majofh}g
'.component skills that the Luria = Nebraska measur@s "‘(MCKaY et al.,:l
1981, p. 945) i T @ "
Picker and SChlottmann (1982) reported an iﬂvesgigation of the

validity of the LNNB Intellectual Processes scale s a predictor of -

. VAIS I.Q.'s in nonneurological students. . Id’ﬁhis 959411;30 high



‘only on the low I. Q group (See

60

e

school "and ‘30 university undergraduate"students‘WerewadministEredf“f

N

,both; the"WAIS"and- the “LNNB Intellectual Processes scale, anﬁ :

- significant correlations were observed Hetween .the. Intellectual .

Processes scale and .the three WAIS I.Q. scores (correlation w1th

V.I.Q.= -.67, with P.I.Q.= -.63, and w1th FiS. I-Q;:_—74 all

correlations p' < .0001). ThlS relatlonshlp was observed 'however,' v

onlv for subjects with lower~ I.Q.'s on the WAIS as separate

analyses of the correlatlons between the Intellectual Processes'

scale and 1.Q.'s for subJects with WAIS Full Scale I Q 's above -and

v 3

below 110° -indicated that the ﬁflcant correlatlons were observed
e 10).. -

Table 10 : s R T . ’A_':4{‘ .

" Correlations ovaAIS,I.Q:'s and Intellectual

4

Processes Scale.forlLow‘and High I.Q. Groups

oo . Low I.Q. . ngh I.Q.. «
V.I1.Q. . —.580%kk SR 7
P.I.Q. - . 626%kK : .020. Nsd\—n
F.S.I.Q. ~ 764%kx 137‘NS'

B

Hkk =.p ¢ ,001
NS = Not Significant

Source: ' Picker and SChlottmann (1982)

This 'finding was interpreted as refIEcting’ the relative

31mplicity of the majority of items on the LNNB IP scale, and the

2

observation that ‘most subjects of better than'aVerage intelllgence

" make- few errors on the scale, resulting in an inadequate ce111ng r

scale in’ evaluaving 1nte11ectua1 abil%ties above the average level

PR

kN . o Lo Y

)

:-effect._‘ Golden et al. (1980) acknowledge the limitatlon of the IP;



P but aSsert that for 1ndividuals of I Q s up to 100 the results ofv
;i.the LNNB IP s;ale and the WAIS are directly comparable._ Picker and'j

‘ -.'l_»Schlotmann (1982) concluded ‘that:

"the Luria - Nebraska Intellectual Processes scale is a fairly
i . ’
.,'uSeful screenlng dev1ce for the assessment of intelligence with-

ta non-brain Idamaged population. Its correlation with the WAISC
:”fJ'is comparable to - many, w1dely used 1IQ screening dev1ces (e g.,by

: fiPeabody P1cture~ Vocabulary Te't - Rev1sed Dunn & Dunn, 1981,
;»g;' 63); As predicted by the Luria - Nebraska s authors, ‘the IP

;ﬁ%cale 1s a much more sen51tive device for subjects with average
£

tho below average intefiigence than for thQse subjects with
.e}above 5average intelligence. The simpliCLty of many of itSfb

1tems7 fails “to’ tes;! the 1imits of oognitive capacfties for:

gabove average subject (p. 123) }fhf .:“"b; ;' e Lo

fThe above referenced studies indicate clearly that intellectuali

, functions areé tapped by the LNNB gnd particularly 80 by thei.

Intellectual ﬁrocesses. scale. There is evidence that the 1evel of'
correlation between the LNNB IP scale and the WAIS 1. Q s is,
‘.'51gn1f1cantly ted to the functional level of the individual

,Mlth valid reflections of actual abilitq'being dbtained only for.

E persons of average to- below average ability. The other summary'

LY #‘ oL
~ scales - of the LNNB also correlate.signific ly with intelle;tualf

ability, however, and the specificity of the other summary SCales asf
* g e N . oo
'vmeasures of non—intellectual abilities has been called into question:_a

‘l'by this fiﬂding (Chelune,_ 1982) In addition, other authors haverfa

; . ' . v .
- o LT e \",_ o . e R

f.
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questioned the construct vall %of the individual summary scales,

and have pointed out that thginature of the tasks, particularly -the

rather  heavy . verbal. emph381s on 1nstruct10ns, - task Stlmull, and

. responses can result in 1nf1ated error _scores “on scales due to

- B

deficits: totally unrelated ' to the stated functlon of the scale"

. (Crossdn & Warren, 19825 Dells & Kaplan, 1982 Splers, 1981) For‘l*

v

these reasons, the abillty of the LNNB to reflect functlonal .
abilities other than, or in addltlon to, those related spec1f1ca11v
to 1ntelligence has become an area of con31derable 1nterest. B R} ‘

RV . J

e Comparisons with the Wechsler Memory Scale

An“initial study of the relationship between the. LVNB Wemory'

,scale “and . the Wechsler Memory Scale/(Wechsler, 1945) Memory Quotient;.?
was conducted by Ryan and Prifitera (1982) These authors reported:'
that :n..a sample of 32 psychlatrlc patien¢s there was a siénificant“h
‘correlationf between ‘thesp‘_variables.of'.SS,‘and that'thé;fshared a
¢ common variance‘of 42 percent. : S : . ~f;”"’-”
_McKay and‘ivRamsey";(1983)‘ also' reported- a ‘study or' the
relationship'hbetueen the - bNNB Memory scale and the;ﬁechsler Memory-
HScale (WMS). These authors noted that the WMS Wemory Quotlent score
‘actually represents both a raw ability score and an age correction
factor,“and,'that this would likely reduce the correlation with‘the
."LNNB( Mgmq}y SCale score, which doe% not incorporate any such age
' correction.A In this study, 38" male alcohollc inpatients were

administered ~both the LNNB ‘and WMS and raw scores from each scale

correlated 0. 82 and accounted for»67Z ofjthemwariance in.the two N

‘ - S R
- : A - . : . ‘
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tests, - They  also. 1nvestlgated the \F

hsubtests and the factqr scores (McKay’;:[h.Len, 1981) for the LNNB
Memory scale. ' Slgnlflcant correlationsh, ”?xen the LMNB total
.Memory scale and factor scores with the 1&%lvidual subtests of - the
- WMS were obtained for.'all WMS!subtests except for Information and
Orientation (see Table 11) ' .f o o '

' Table 11

"Correlatlon of WMS and LNNB Memory Measures A
. 1.
. LNNB AR
: " Memory Scale = Verbal. - Visual & Complex -
WMS Scale A Total Memory Factor Memory Factor
Information -.18 L=.22 . =.19
Orientation -5 . -+09 RSt R
Mental Control =031 S =.36% ( —-21
Logical Memory — 42%% (= 45%* ~.43%*
Digit Span ~  67¥kF% —.56%kk - 48%*
- Visual Retention = 56%%* : = 45%%x TN T
- Associate Learning  -.57%%% = 51%*k% . -4 T*%
"7 WMS raw score - 82%¥kx ‘ — T6%*kk L= T5¥kkk
WMS MQ : s -, O0%kkk — . 58%*¥xk oY Vb
" Digits Forward = LB Y v -.29 v
Digits Backward N = 73Rk ~'65****l ' ~.G1%kkk

*p < .05 H p < Ol Eer <001 *6K% 5 ¢ 0001

- .Source: McKay and Ramsey (1983)

A factor' analysis of the correlational data revealed two -

significant factors, "with the first’ representing a ""general .

- retention" factor, . and the second ‘reflecting "attentioh and
cohoentration"'.abilities}, The LNNB Memory factor scales (the'Verbal
Memory and the Visual and Complex, Memory scales) both loaded

-primarily on ' the general reteation factor, with'moderate seeondary



L é&
: 10adings r oh the:‘attentioh iand’.concehtratioh factor.. The WMS
subtests, displayed a significant“-pattern of divergent ‘factor.._
loadings, with “the ~Menta1i Cohtrol and Digit‘Spah:factors 1oadin§h
‘heav11y aon the attentiOn and concentratlon faCtor, whlle the. Loglcal
Memory and Associate Learning subtests loadedfexc1u31vely onuthe'*;
_hgeneral _ retentlon 5factor, vahd‘ Visual »_Retehtibh _displaying'
: intermediaterloadings on bothrfégtors~(8ee Table 12); |
Table 12 - | | -

Factor Loadings of LNNB and WMS Subtests.

'“‘with'Orthogonali(Varimax) Rotation

Scale Factor 1 - " Factor 2
Mental Control$s ' -.02 E - .80
- Logical Memory ¥4 S s 72 0 . -.08
Digit Span- = & R .23 o .85
Visual Reproduciien N 4 P .45
Associate Learnifigh - : Y ) PR .09
- LNNB Mémory: S , B L
~ Verbal Memory Factor ' -.71 L =lb9
LNNB Memory: ) ' _ ‘ R
Visual & Complex Memory Factor = -.78 ° S =38

Source' McRay and Ramsey (19835

L The authors concluded that the LNNB Memory scale’provides a
reasonably good estimate of the WMS raw score, and that the scale is
" sensitive to both the general retention and attentlon/concentration.u}
'factors that have previously been described in factoral analyses of
memory tests (Kear-Colwell & Heller, 1978) The data also suggested
vthe- LNNB scale is more reflective of the general'retentioo~factor
~ than the attention/concentration factor, and that both of the LNNB
factor scales 1loaded on the two factors in g similar manner. An:

L]
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'implicatiOnffofuﬁthisf result 1S that in comparison to the WMS the"f
LNNB Memory scale may be less susceptible to. attentional deficits
. that - often 1nterfere with immediate recall tasks, without affecting

'actual retention of mater1a1 once perceived

Comparisons with Acadedid Achlevement Tests - L : vé |
_The relationship " of the LNNB with measures of academic-
“achievement has also been studied Hale and: Fbltz (1982) reported3b.
.lthat a sllghtly modified form of the LNNB Pathoga;monic scale proved -
to be the best single predictor o academic attainment (as measured
by the Wide Range Achievement Test) in a population of educationally
handicapped adolescents aged 12\\to 16 aad that the WISC-R Full
_Scale I.Q, .d1d> not account for significant variance;inuachievement
over and above that already accounted for by‘the Pathognomonic
'-score._ These authors concluded that ‘these results suggested that -
“the neuropSychological information available from the entire LNNBV
»k battery would ‘likely prove useful\for/educational planning purpoaes. f
- as even - an abbreviated selection of the LNNB 1tems was able to“_
demonstrate a higher degree of predictive relationship with academic.*'
. achievement than the WISC-R Full Scale I.Q. score. |
. ‘Shelly and”Goldstein' (1982) reported a study of 150 male,
_neuropsychiatric inpatients “who were assessed with the LNNB WAIS ) |
and  the - WRAT, ;-which allowed - for the investigation of the
-relationships of the LNNB with - both intellectual and academic
| abilities. - Significant correlations were obtained between the WRAT

. i L.
Grade level scores and the ‘LNNB summary scales, but in each case the

v 2 ‘,v 1
. -' A .
TS . L
»4 ‘ - N 4 »



.66
f”fWRAT;:aeadeniej test;w(Reading;-nSpelllng,v or Arithmet1c) correlated
-most ,strongly w1th the correspondlng LNhB academlc scale’ (ertlng,
Readlng, or Arlthmetlc) A factor analy81s of the correlatlonal
data (Gee Table 13) between these three test batterles revealed that '
the - LNNB, 1ntellectua1 “and academlc varlables tended to "1oad on
some - of the same factors in a readily 1nterpretab1e manner" (p. 166)
.such thatv measures of academlc achlevement derlved from the WRAT
ﬂ.ldaded'uon~‘the same factor as the academic scales of the LNNB and‘

K

measures of v1sual—spat1al and constructlon ab111t1es such as the
T

WAIS- ObJect Assembly and LNNB Motor and Vlsion scales load together.
" Table 13 | y R |

Rotated Factor Matrix for LNNB, WAIS;:and‘WRA?'Variables

- Factor Loadings

Variable - - Factor 1 . Factor 2 Factor 3 Factor &
" "LNNB Scales: o . _ ' .

"~ Motor _ , ) - .70 .20 .16 .53
. Rhythm . .48 .31 .22, .52
Tactile - . .62 . W26 16 46
Visual . - . .66 - W15 .16 '« »50
Receptive~Spaech - - W40 - 28 .39 .64
- -Expressive Speech - - ' .35 o 33 W37 0,63
Writing © o .32 .62 .19 .55
Reading - ' .10 .67 ' .20 .53
Arithmetic. - 39 .55 .29 W2
Memory ; .52 . w26 34 - Al

. Intellectual Processes 49 .28 ST Re49
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Table'13'(éont.) : ) | _

A 'Factor:Lo'adings 4

Variable* i -~ Factor 1  Factor 2. Factor 3 Factor 4 -
WAIS Scaled Scores: S S L
Information™ .33 ke ) 22 .

* Comprehension ' .28 W25 s 76 T 22
Arithmetic L4l “J54 40 - - .16 .

. Similarities : .40 .30 . 5S4 - .28
Digit Span . ‘ . .28 . W52 .25 °° .28
Vocabulary ’ . .18 S22 .81 19

- Digit Symbol ) . 67 = .18 ' .25 . 27
Picture Completion .63 .26 ‘ .30
Block Design o )76 .29 .09

_ Picture Arrangement . 63, S22 27
Object Assembly .78 .09 L1l
WRAT Grade Level: SV - =
Reading = - ; .10 .80 .17

~ ‘Spelling’ ” .20 - .81 ¢ . .13

. Arithmetic . o ‘ BS54t 5g

C .05

Peréént,EXplained', e A B o .
i Variance -~ - S v81.58 " 9,75 . 4,64 - 4.03

Note: Lurgé?Nebraska Scores have been reflected so that Lower
‘ " scores indicate poorer performance. o

o

'SOu(ESi\\ifelly and Goldstein (1982) -
These

authors conéluded from the 'facﬁo;allanélysis”of their

data that: v
. . _ : » o

"the Luria - Nebraska battery on the one hand and the WAIS and

‘the WRAT “on the other appear to be tapping into common domains
utilizing different methods. The implication of this finding
would appear to be that both sets of procedures are essentially
equally equipped to . test "  the same ' neuropsychological
hypotheses.... " from the points of view of loading on the same
factors, as described above, and the high correlations between
Luria - Nebraska and WAIS variables, now found in. three-
independent ' studies, the Luria - Nebraska battery may be viewed
as assessing several of ‘the same domains of vintellectagl :
functioning as the WAIS. .The %resent study also supports the
view that the Luria - Nebraska shares a common domain with an 5
established achievement test, the WRAT." ' S

-

. - : : - i
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Cr1t1ques of the<ng1a—Nehraska Batﬁery V '_‘ .

g s

§ As w1th an" new magor psychometrxeatnstrument the LNNB has _hf

.

recelved a ;cons1derable degree cf,attent1on 1n the‘l1t cure and
several authors haVe publ1=heu.3rit1ca1-raw1ews of it, 1n;some Jcases

. ! ¢ -
- accus1ng the” ba ery* authors of relea31ng 1t for publlcatlon and i
. . N T ’.‘
5

clinical' ‘usage - prematurely (Adams, -19803, 1980b 1984 Splersm-

1981). The earllest such publlshed cr1§1c1sm was. that of Adams
' s /
,(1980a), who expressed a 4.nmber of concerns and allegatlons about

x 7

‘the LNNB Following a 80mewhat lengthys dlscourse .in' which'he”

.

soundly cr1t1c1zed “the” lackl of ob3ect1v1ty and- replleablllty of

Luria s behav1oural neurologlcal approach to evaluatlon Adams then'*

'."» @b

-nst the -LNNB that he .

Qutlgned, a serxes of "problems “or. charges a
£

felt comaromlsed its valldxty as -a c11n1ca1 1ﬂstrument or test

.‘, - 1

M f*The’fflrst spec1f1c obJectlon na1sed was that' "There are many

. ‘
—

items .in thlS partlcular Lurla protocol that are qu1te subJectlve

‘, (e g.,f show me how or "score for quallmyj) and certalnly cannot: be \

B

{j,’ seen ‘as tests" ,'(p. 512) He went further to assert that the.

W‘ :tiliZatid;:;ofisuCh subJectlve 1tems on the LNNB was® a problem-as'
ﬁ€1.“Theﬁ jma;y '-varﬁatlons Vlin the qua11tat1;e-easpects of pa€1ent. >
. peéﬁprmances make actual eualuatlon more d1ff1cult an manuals‘ori

1nstruct1on§ tzplcally anc1c1pate.‘ That 1s, the‘exceptionélto_the,

. r

c11n1ga15 scorlng systems qu1ck1y exceed the® expectedf range of

L3 R

2 T

-~

" respohses_‘in clrnrcal ‘use" «(p. 512) The . net result “of thlS
. potential ;soprce offerror~would ‘ reductlon in the rellab111ty of '

-the scorlng process for 1nd1v dual items. This partlcular c91t1c1sm
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. was responded to by Golden (1980) who noted that while som* items on o

7thef LNNB are scored for ‘the subJective dimension of quality

-

.5;_;(part1cu1ar1y draw1ngs) these item& are scored according to a ;;

£

: detailed set of obJective standards or criteria which are fully

' 'explained - 1n; the 'test~ manual The, fact that the interrater
B ;reliability of the LNNB on these items was better thﬁn 95% (Golden
i.et al | 1978) was also p01nted out as well as the fact that other -

‘uwidely’- used' »and S accepted tests _such’ as the - Wechsler Adult

V-aIntelligence Scale also employ 1tems scored accordingato qualitative

N

; (albeit structured) criteria,

* Adams (1980a) a/so asserted that there was a contamination of
; B ,p’ PR S

the procedures"used tf

L

determine the reliabilit of the scoring

.system. by the:>.""adjust1nghf to the independent variable of group

memhership"l a charge that was denied by Celden §1980), and which is

; :refured by the test manual in that all subjects are scored on items

: according tq a preset standard or Criteria, and no allowance for-

-h

lialtering the scoring of ited.. responses according ‘to diagnostic
A ~ ‘
. t Ly .

4 ,0" : o -J-

\\\\categorg is madw.

‘ R
' A further * 8 sertion by Adams (19808) ié that on those items

\ .
2 . NG . .

‘f*ﬂ that are scored according to obi§\tive 'criteria- (e g., time or
- errors) have also been compromised

¥ the~ "resorting to’ relativély

ra

ordinal summary indices.v Each itgm on the LNNB is,sgored and ra'ed

\

B accorﬂing £ a three point system, with 8, score of ”0" represen vng

‘g b
PR

" _normal performance, ‘a A representing clearly abnormal performa ce,‘

»

S o 3
and. _a. score_»of "1" reflecting an. intermediate or borderline

. i Lo
~ : el
oy )
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: performance~;level Adams then assarts that the - use. of such a ::.

k . scoring procedure- takes the neuropsychological testing process out
. -44/',:"&

ﬂft,-sf ‘the realm of ggadtified performance and provides no public way of

fhspecting or comparing indiv1dua1 or cohort differences on spec1f1c

»

' tasks._ -Thls critieism - was _also addressed by Go}den'(l980) who
noted" that this allegation" was "meaningless" in that the

transformation from -raw score " to. scaled score is objectively
3
' determined and does not "affect. the ob3ectiv1ty or quantlfication of

b‘ ?

. the :score - lﬂ’*any manner.‘ Golden also noted that 1n the initial

" development research on the LNNB - there' was ‘an évaluat}pn of the e

¢

effect of using the three point scoring system versus raw score ‘

.7data, and-” that no 1088 of diagnostic power took . place in adopting -
‘i’ . r t

;the 51mpler three p01nt scores.. The fact that there is some

{

. e
constriciion on the range of@scores that each item can display and a
> .

) resultant ' potential loss ‘of descriptive pgwer w@uld seem

—

~

inconsiséfnt ‘with the above reviewed validational studies on tﬂ% _

'discriminaQJVQ C}ower of the LNNB to identify neurological patients.'-ﬁ

'_r

'v>As ‘Golden (1980) noted '"It might further Be noted that 1f‘the

'lcurrent high hit rates reflect -a '"1oss of,.power, \ henv.the, .

o Ty L

reported" (2 s518), ¢ .'_ B s FE e ;

5 - hi

Adama (1980a) again criticized the use of- "adjusting cuto f :

1»s!ores to - the independent variable “of group membership in the
'Purisch 'et' al, (1978) study and described this as a'%mistake" in'

procedure. Golden‘ (1980) noted th this procedure of'publishing

’ - . .
. . . -.ygl- o
LeT)e

RN

effectiveness of the “tes't must actually be higher thén ﬁe;;haya~
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optimal cutoff scores for differing diagnostic groups is a. common

practice and there “is ‘no clear reasPn for criticizing this or

cla331fy1ng it as a- mistake. g‘;.f_. .
Y-

.A further discourse made 'by Adams (19808) was to atteMpt to

',demonstratej. "the problems encountered in the display of ordinal

L .

schizopﬁreﬁic group of the - Purisch et al (1978) standardization

. . g A
;1_YStpdies,ﬂ, whichd/zda?s claimed made.l

. AR
; sample ‘with the scores reported for what he claimed was "the same

‘\

1nformation for a: comparable sample and technique recently reported

by Diamant .and’ ngman." t:’ -ted table of stores qgsplayed

radlcally idifferent “means S e st

iy

_"it difficult to directly
Qe .

"determine, whether‘ the method can be considered reliable across

c11nica1 settings" (p. 512) Golden (1980) addressed this critioiqm N

L, by noting that the Diamant and Hijmam study did ﬁht use the ﬁhNB

- A -

_ test at all but rather sqme other prOcedure (actually.the Luria s

fsummary .indices by comparing means and standard deviations of the |

d‘ deviaidons for the o .‘;

[

Neuropsychological Investigation procedure described by Christensen,_-”

3

1975) and that the scores reported for this other study are actpally

incompatibIe with the LNNB in that the teported mean score on. some

e -

- Gf the seales actuaily exceed the maximum score on the related LNNB

S %

o T
,',scale.” *It wouldL appear obvious lthat the fact that the means and

.Ll
EO
standard deviations, for similarly named scales on two separate test

battefies ‘are not simziarayﬁbes not necessarily imply ahy latk of

RS AN

validity or reliability for - either test. ‘ : f | . ,‘.. o 7 ’j_f_i
Subsequent complaints raised by Adams (lQBOa) jincluded, a;'_

%

-

©
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 criticism that the subjeots selected_for the-validation'studies were

quite ‘diverse‘ in  ‘terms of age and . education and | that the
",

Aneurological diagnoses of the brain—injured group and the criterlon

tests were not reported in detail. Golden ‘s &esponseﬁio these
’4‘concerns -was to note that while Adams criticized the &xistence of
‘:‘educational differences between the subJect groups he had failed'to

comment. on the fact that an analy31s of covariance controlling for

O ‘l >

: these educational’”differences falled to reveal any- 31gn1f1cant
- relation between education and ind1v1dual item performance (Golden
.“et al., 1978 p. 1264). and that despite Adams (1980a) implication

'that . there were signlficant differences between the groups w1th
»0\
: respect -to* age, this‘; was mcorrect and no such age dlfferences

. : o
‘ff,;between groups actually ex1sted. Thus, the subJect selection

'criticisms »with respect to both age agd educational level were .

‘n_°Observed to be of- little substance ‘or 51gnificance. Golden (1980)
u‘also indicated that detailed descriptions of the patient diagnOSes,_f

neurological test results, ‘etc. were also not reported in the

‘ . ) .‘ i . N . ‘\ < ) ) .
_ initial validational studies‘ simply dae to space restrictions, and
-
he confirmed that no patient,was included in tHe braln damaged group

: for ~the validational sﬁudieS“ﬂthaI‘was not confinmed neurologically

Ry

by - tes;s—' mostly f cﬂmputeriqed-4 axial tomography (CAT scﬁh),

'7‘.,.'éle;tfoe}c'epha%ogrém ' QEEG)'. ‘(.";:..- ansiOgram- _or. hi?tory (efg.:
.x:individhals with head traumas causing @nconsciousnéss for more than
K\ CritiCiSm 'by Adams (1980a) that the psychotropic medication



leiels ‘were not reported in either 1validation study was also

addressed by Golden (1980) who noted that a paragrap\kregarding this

had been edited out while the manuscript was in review, . and that all'

Lo ~?

, patients ‘were tested while on whatever medications their physicians*

{:f had prescribed
/ 0

5 the antipsychoti b

testing condition

s testing 31tuation ‘fac

.. le ,:. .

a1:§ noted that subseqﬁent evaluations oﬂpbchizophrenic pe?

on the LNNB "failed to .find- a relation between past o

medlcation and Luria performance" (p. 518)

e Adams - continuéd with noting that the

preyious. hospitalizations vand age at onset ' _ fer significantly-ﬁ'
,,___bé{ieen the brainlin“ured andw schizophrenic groups and he also

v-v ,"'

suggested that the bra'n~in1ured group in the these studies might be";f

-

.75 '

onicity, number of:

L

E a mixed psy;h%atric, ahd“f%iain—injured population from a previous;;

" sthdy .(Golﬂen, 1977) Golden (1980) denied that the b‘ednéinjured:f.n

~

grbup of neuropsychiatrﬁc patiénts xeported in’the 197Z~study, andx,

B .E he reiterated that .no patieq e

. ,
WLl W

fgr:o:oup" . and that~ "Wés did n‘ot include in: the study any achiz?ﬁrenic_w-- :

e

nfor | whom there was a suspicion from\ history. EEG,f physicalg'
‘neurological examination,‘ or doctor s opinion that the patient‘nas'.“

“brain damaged.ﬁ '-'The'Y significant differences * between '}the:",-

LY - \-

s .. .. . . - . i o - /_q' .

LS

%L_ith» a: history of any serious'

‘group in the two validational studies was in ahy way related to the
A .

'psychiatric condition was ‘included‘ iﬁ the normal or brain—damaged;.
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’ -/
schizophrenics and neurological pat1ents° on chronic1ty, number of

hospitalizations, and age of onset was. described as 1ntent10nal~'and

it was noted that the effect of these differences would have been to
make it more d1fficu1t to discriminate between the schizophrenic and.

"a.neurological groups, nhus offering a max1mally d1ff1cult test for

the battery v (Golden, 1980,-_p. 519). In a separate 1nvest1gation

&Lewis, Golden, Purisch & Hammeke, 1979) it 'was reported that

ﬂ'length of ’ hospltalization and chron1c1ty of schizophrenlc disorder

- failed 'to show significant effects (both main effects and

interaction effects) on a multivariate analysis of variance on the

e

f& ‘summary indfces from the LNNB which further weakened the

significance of "this particular T(%Tit1c1sm ' dﬁ the 1n1t1al

o | . g f . o g;. Epffnﬂjgl _

validationéf‘studies.

;i ,
Kdams‘ (1980a) next critic1zed the methodology used in analy21ng.A

.the_ significance of the 1n1tial pool of 285 items in discriminating'

« .-.\ ‘,,*,.

v between> neurological and medical control groups. He also asserts:

' fat phis methodological error was compounded by the task of making

"th essential discrimination being made is probably between very

- -seriou ly - neurologic lly impaired (and,« perhaps, psychiatrlgall -
. 1 ¥

' distur%ed) patieﬁts rand mejical controls.; A.He added that the

T @ o3

"reporqed finding that nearly 90% pf the ratings of the’ tasks as,

7y

" usef&&@“and sensitive indicators of brain dysfunction "may only

.
»

reflect the more ‘gross distinction between patients with susgected

° ' l

cerebral damage and medical comparison subjects" (p. 514) GoldEn

.

(}980) acknowledged that the u@ of 285 sequential t tests to assess . |
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the ind1v1dua1 item significance was less;than an ideal manner to

%
N
Y
%
~-
LIRS

: .‘analyze data, but he justified this as.a- ptocedure for screening the;

k

",battery for-1neffect1ve 1tems, ‘wﬁich were dropped from 1aterb"

7

 versions . of the' test.; He also rebutted again Adams assertion that
the brain-damaged. group 1nc1uded any subjects with psychiatric-
' 4

"disturbance,\ and also noted that no patient was included withb:'b

x‘.’t‘

seriously acute dlsorders that iﬂterfered with ability to follow

»

test- instruqtions, give informed cbnsent, cooperate with testingg

; _fupnocedures, or whose dlsorder 1nterfened with consciousness. It Was;_

g further"reported by Golden (1980) that over 807 of the neurological

v

patient group was tested at least six months after their initial

¢ "

?vanurY, and that 30% were tested more than 5 Year;“”'tqﬁ#the onset

e
L

‘of their neurologlcal condition, allowing ample timej%or most of the:,.
neurological patients to show recovery from acute symptoms._’The~.'
ﬂﬂ'allegation ' that ~ the neurological patient group was anusually*

'impaired or more severely dysfuﬂctional than is typical for a

v sa,,
03

-“neurological patient population was adamantly refuted by Golden
(1980) ' |

' A final criticism _raised by Adams (1980a) was - the assertion

. that both validational studies' "report discriminant fu‘nctions \using

. ‘a base in which the number of variablea is- nearly three times the L

‘;-3number of subjects. This is a- gross violation of discriminant |

e technique (Adams,ﬁ'1979), which rendera the claims of efficientbv

"classification in both articles invalid and.caats the conclusional

i about the utility of the battery into doubt" (p. 51&) This finalp'r
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' specific criticism was countered by Golden (1980) who p01nted out
: that while it is clearly true that a discriminant function run on-

, e
285 1tems for a. sample of 100 would be e@aningless, the actual

'procedure used 'in the two. validational studies “was to Iun the

discriminant %nalyses u31ng only the best discrlminating : items
' (Golden et al., 1978) or best 40 1tems (Purisch et al., 1978) :JiCh
'?placed the subJects to variable ratio into an acceptable réﬁﬁ .
“Golden: ,also noted th;t Adams (1980a)‘>ignored- thgkreport of the_‘

J'discriminant analysis u51ng just 'the fourteen summary variables, I»f

which yielded ‘an 887 diagnostic aCCuracy in . the Purisch et'al

(1978) study, and which could" not be ruled as invalidated by subject

)

'Vt0' variable ratio problems. Golden also noted that the test’ manual B

'h-'also reported the- results of two additional cross—validational

'studies u51ng entirely new patient populations 1n which the 14

summary - 1nd1ces displayed hit rate accuracies of 87% and 93% (Moses .

‘, ~.

‘& .Golden, 1979 Moses & Golden, 1980) ‘As noted in the preCeding :
;section' of'j)this . study, ‘ subsequent validational research by
'inﬂependent investigators has also confirmed the validity of the‘

JLNNB to discriminate between neurological ;%d nonneurological groups o

0 using the summary scale varfables.3 _?-', ;;’;. .-f“,ﬁﬁf‘.

‘»Overall the variety of criticisms and compiaints raised in the 3

0 “ "

Adams (1980a) anticle were .rather consistently responded to by =

lGolden (1980) in a. qonvincing manner,‘ and.in many instances the

)

tparticular ,.assertlona and statements regarding the problems x

-inherent in _the validational studies are described by Golden as .

v‘ - B
v . . . . L]
o . . . ’

P4
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vinaccurate»for not based on the facts. of the actual studies. While

Pt
.as}

s .
‘ the critique by Adams was particularly vitriolic in its. tqne and

,stated censure of the LNNB, it did 1itt1e to provide any sped&fic

@'_

3,‘

: ba31s for obJectively evaluating the validity or utility of this new '

3

_ battery.

-Splers (1981) noted that the previous debate between Adams andv_~l

GoldEn in 1980 ‘had = raised some doubts as to the adequacy of the :

'validational -procedures - and statistical methodology used in

-standardizing the battery, and he also expressed a concern that “x

and utllity of the'content of the test with a need to-' examine thef‘

: actual .comp031tion of the Luria - Nebraska and evaluate whetHEr the

"itemsv chosen are’ 11ke1y to provide information about the functions

Vmajor_ need in the validational pnocess is to establish the validity

~ that. they purport to test" E Spiers initiates his review with a

it

‘,i:general observatiéh that the LNNB is composed of only 248 actualt“

'tasks, and. that 26 out of the>tota1 of'269 item scores’are separate_

scorings for a preceding item, typically the time taken to perform[

o

;ﬂth task. He adds that this wouﬂ' mean that subjeots 'with'“

e - 8 I

"initiation, ‘anxiety. or . motivation problem mav.5a11 almost ro7 ofi”’

<

ek

the tteMs on this-test, strig;ly’because they.require more time to;*

, il Produce a resp0nBe" (P P- 332-333) He 3150 criéicized the scoringi«

T me

| system in that no allovance is made for érediting an item answered;'v}

correctly after the' expiration of time limdts._ such that it-ia R

¢

‘.‘“possible f a patient to receive the highest or moat impaired scorej;.c

:-" ’nl,ﬂ

while still giving the correct answer. He also notes that Luria' _ﬁ .
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‘clinical investiéation approach was primarily concerned w:.th‘--""'~

determining qualitatlvely wh g a function was: impaired, rather than

fattempting to provide a summary or quantitative 1ndex of’how much it

" was impaired Spiers also cr1t1c12ed the use of the three p01nt‘

2 [N N

1tem scoring system on_ the bas1s of it being meaningless" to -

attempt~'to ’equate- 1ndependent ,clearly localizable act1v1t1es and

functions by the application of scaled scores".

The balance of the Splers (1981) article is devoted to what he

describes as a "content analysis" ol a- selection of 6 of the 11 LNNB

clinical ‘scales,. In. ‘these subsequent discu351ons Spiers describes

the item content of the various rev1ewed scales and c1a331f1es each'

of the scale 1tems ,according to_what he‘feelSJthesitem reflects,

with aa- relatiVely " high number of items reflecting (in his” .

assessment) functions other than that spec1fied by the scale name or

”G'ftitle. _ For example, in discussing the Motor scale, he asserts that:

.

‘jdﬁunctioning" and that of the 'remaining 1tems 4 are ‘more closely

3 (f'

related to - positionf sénse , . 15 are measures of representational

»

dgr epresentatiopal and bucco—faci@l praxis, 6 are: more closely

.

L ¢

« only‘ 14' of these- SI items are unequivocally related to motor:

right-left : orientation ) and 12 .are, visuo—spatial~

fj.the Motor Scale items as not assessing motpr functioning he then»

Col .. ° "

motqr speed dpx gxity, alternation oral agility or written motor ;'

g

gfﬁ”constructional‘.tasks. Having summarily dismissed the majority of‘n
.

% éserts thagL remaining itemS" "simply do no provide a sufficient :



yafi‘rnation; given the small number of trials administered on each

task" and adding that.'i"the maJority of items making up the Motor‘: '
_ Functions scale may be failed for reasons having nothing to do withtl

motor systems - compromlse (p. 334) 5 Similar crlticisms of item
'lcontent and comp051t10n was tendered for the Tactile, Rcceptive and

: Expre331ve Speech Memory and tellectual Processes scales.

-

_ Spiers (1981) ciscu531on of the LNNB and his content analysis"

of . the 1nd1v1dua1 items -wag, marked however, by "a lack ‘of

e 3

spec1ficatioﬁ -of what method wasi useds “in analyzing the actual

content of - the items, and nolﬁobjective basis -or: technique fgr,

i

_ assigning the 1ndividua1 items 1nto the categorles he described was

. specified.’ His determination 'of what the individualritems were'
_measuring was apparently based entirely upon his ;ubjective'
'evaluation v of “ the item s content or functioPal demand His
'criticism:.of"the item testing procedures was 3150'criticized»by
'Hutchinson (1984), who noted' a variety of errors %in Spiers’
analysis, including a substantial ‘number of "errors. of factr“‘
"errors - of | interpretation or understanding;"f and " errors in
.reaSOning‘“ While Spiers was especially critical of the LNNB scaleiiv
_content and the fact that each clinical summary scale contained
items  that could be impaired by a* variety of factors in addition to
f‘deficits in the spec&fic functional System identified for the scale,t*
Y'Hutchinson noted° "Finally, content va;idity criticism 1is not
necessarily a reliable or valid method for refutation of empirically.f-

_yderived item »correlations. Suoh refutation is best accomplished by
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. presentation of:empirical counterevidence" (p. 540)"-In‘conclusioni~~l

Hutchinson noted that Spiers  did- make a llmited number of. validi

r criticisms about the LNNB, 1nc1ud1ng the fact that the Wemory scale
_was composed only of.immediate memory 1tems and lacked coverage of

.-1'

N delayed or remote memory, that some 1tems'qre potentially 1nfluenced o

» by peripheral sensory 1mpairments such'as colour blindness and that
. the initial marketlng of the LNNB may have overstaged\the case in
-describing the battery as assessgng "all maJor neuropsychological
functions." - It was suggested however, that the actual utility and
'content .validity of . the LNNB scales -and - i}ems~ would be better

' evalua;edmdby»mcarefu&“%empirical study ratherhethan by subjective
- ‘speculatlon or casua13perusal of the'test‘items;‘_

Spiers (1981) concerns with the content validity of the LNNB‘i

rhage .also been shared by other authors.b Crosson and Warren (1982)
criticized ‘the battery for its heavy relnance on verbal instructions
.and vresponse'.bformatsf and notedﬁ-that' aphasic- deficits could
conceptuallyx give .rise‘ito inflated. estimates ~of 1mpa1rment on
nonverbal scales (e. g., Visual Functions) The coverage and content_
of the speech scales were also crit1c1zed by Delis and Kaplan (1982);
on a conceptual basis as they were not oriented to commonly"ccepted
theories of aphasia and provided a‘pcase example of how the LNNB l‘
summary scores ‘could. contribute to misdiagnosis of an ap ’c

vsyndrome.~ The major criticisms of both of these critiques were that

‘the content validity‘ of-the_scales was confounded.by theifact that

~ assegsment of cognitive and motor functioning is dependent upon the
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: 1ntegrity ,of other functions - (host notably languag&5 and thst the

assessment of primary cognitive functions (such.as confrontation
fnamlng) is inadequate becaus€™ of the use of too few items. Delis

1‘and Kaplan1'(1983) also noted- that"while the LNNB items were

| 1n1tially selected ‘.p the ba51s ‘of their ability to. disctiminate‘

0’

; between brain—damaged and nonbrain—damaged patients, and that no
_ . , . i

| SRS N

attempt 'was ‘made to evaluate eithér the items or the summary scores

against - other measures of the functigns that they purport to assess.

* They noted further that.s "For- the patient-who suffers from known

L ﬁ“rolos; ol

vement.;. knowledge of whether ‘the LNNB can

| A

g 'ps 1nsignifieant. Rather, what is crucial is

,,urological hospitalized patients for inclusion

'of'fftgms;.in the LNNB was also critiﬁ/h\b by -Stambrook (1983). who ‘

«

noted  that: "While such a procedure may make the battery relativeﬁy
“efficient :in diagnosing brain damage, 1t is not consistent with the
' goal of developing. an .injtrument that is capable of providiﬁg a

7comprehensive -assessment of neuropsychological functions that allows

A

,Pm,, 2

vfor the isolation of ‘defects in' ~functional systems or for the )

L~

g development .of rehabilitation programs" (p. 253).. Stambrook'also

shared with other evaluators concerns about the adequacy of coverage -

' of‘ the LNNB,. such as in the‘notable-lack of;assessmentbof,reading
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v.comprehension on the LNNB Reading scale and the failure to include
. . A‘
® P ~ .
;,measures of recentin'femote memory func%lons on. the Wemory scale.
g .

By d1d however,' note . that a varlety of studles related to the

-
()

battery's .~criterion—related (diagnostic) 'validity had ~ been.

o

supportive of the LNVB s utlllty in d1agn051ng the presence of braln

[

damage and jn’ d1scr1m1nat1ng between neurolog1cal and psychlatrlc
patients. In contrast to the essentially .conceptual criticisms
offered by Spiers (1981) -and' Delis ‘and Kaplan '(1982 1983),

- Stambrook also " noted that the construct validity.of the battery can

be evaluated by reference to other 1nd1c;tors, such as the- internal
con31stency of the summa;y scales, factor analysis of the‘!attery
_and.correlatlons of the battery with other instruments. |

, ‘ V'With resoect to the issue of internal consistency of the
summary scales, Golden, Arlel, Moses, Wllkenlng, McKay and MacInnes
(1982) asserted‘ that - while the summary scales are not homogeneous'
and are . in fact _purposeﬁully' heterogeneous in itenm content,'thel
items ., of each individual -summary - scale ,tap the same . éeneral
construct;‘ This 'assertion -was' examlned emp1r1ca11y by Golden,
Fross, and Graber- (1981) who reported that of the 269 items of the
battery,* 250Q correlated mosta hlghly w1th_the scalelbn which they

AT

were placed than with any other summary scale. Thase authﬂ;s also

reported . that split- half rellabllities fpr the eleven summarysdales

ranged from 0.89 for the Memory scale to O 95 for the Readxng state,

>

1nd1cat1ng a rather uniformly hlgh 1evel of internal consistency for

all summary scales." Stambrook (1983) noted,.hoyever, that these .



results were insufficient to allow for- an evaluatlon of’ the

homogenelty of the scales in terms of their underlylng constructs as. ,

the magnltude and patterns of ‘the 1nd1v1dua1 item correlat1ons are
not—reported. »
: B & - . Bk .

A different -approach' to -evaluating the construct validity of

o ‘ the LNNB has ‘heen the factor analytlc study of the items of the

summary scales, whlch Golden and his colleagues reported in a serles

‘ »
of 1nvest1gat10ns (e.g.,A,Golden, Purlsch, Sweet, Graber;-Osmon. & -
llanmeke, 1980; “McKay & Golden, 1981). While these factor aralytic

. o
studies indicated ‘that,'for.the most part, the factor structures of .

a } :
_ the summaryv scales -were generally "’ consistent with what would be

2

predicted by Lurla s (1980) theory of brain- organlzatlon, there_uere

©a numberqof methodologlcal problems which have been c1ted that ralse'

-

questlonsk abodt these results. One concern has: been the use of

factor analytlc methodology, on ord1na1 scales with few categorles
{c.f., Comrey.’ 1878) but "~ a  more potent criticism was that these*

e'¢factor analvtic studles were= conducted on 'mixed'”é%mples 70f'90

neurologlcally klntact\ 90 ° psychiatric, and. 90 braln—damaged

patlents, 'wrth no‘»consideratloh' of the llkellhood that the factor
structures couldv differ for each of these patlent populatlon groups"
(Spiers, 1982). Supoorting thisvconcern is the observat}on that in
’ S P . : :
a ‘separa - facwor analytic ‘study using a different proportion;of
. " patient types (105“neurological intact, »9& psychiatric,’and 218

brain-dar=ned) ih a :re-eXamination of ‘the Receptive Speech scale

‘McKay and Golden (198l2' reported a markedly different factor
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structure ‘(seven -factors identified) compared “to .the. 1ndt1&1

¢

structure of" only two factors in the Golden, Purlsch Sweet Graber.

-
Y

Osmon, and Hammeke (1980) study Whlle there was an overla in
lL .

; subJect comp031t10n ‘between the two studies (207 patlents from thef"

initial | tactor analysis 1 study - were 1ncluded in the.
; .

investigation) there was a- supsfantially‘ higher proportion of

secondec

brain-damaged subjects  in the :second study, ‘and"tﬁe disparity'

between the two factor structures~ is suggestive of a dlfferent
. T ,
t
factor structure for braln—damaged -than for neurologlcally 1ntact

~

.&nd - psychlatrlc patlents. Based upon a consxderation of these \
methodplogifal lssues, Stambrook (1983) concluded: { .
@these studles cannot be used- to speak to the construct
validity of the summary scales of the LNNB. A factor analysis :
‘of the items is possible if the items are scored with’ many

categories or if the .su ary  scales “are  used ~as the data
points, . although diffejéﬂ%m issues would be addressed by each
approach. In this 1ight, it seems unfortunate that Golden
(1980) chose to forgo a five-point-scoring system ih favour of
oné which was dlchotomous and- trlchotomous." (p. 262)

An alternatlve approaeh to construct validity_is to examine hou
welli a lnew instrument correiates-with well established instruments,
with. the intent of conparing ‘the construttA'validity of the newu
imeasure with ;that of others 1in current use (Anastasi, 1976).
Colden:f Kane, Sweet Moses, Cardelllno,' Templeton; V1cente and
Graber (1981) reported thgt 051ng a multiple correlation procedure
it waé’ observed that each of the 14 major LNNB scales correlated -
51gn1f1cantly and hlgh&y wlxﬁ/lé major variables from the Halstead -
Reltan Neuropsychologlcal_ Battery, “with a shared variance of
_ ~ ) C N

approximatelp 73 percent betyeen the 'th‘neuropsychological test

v
.



A

batteries. Similar indiéationi of a high ‘degree fof 6verlaﬁ/’r

shared variance between the LNNB and ﬁkNB has been observed in

CL-—

-demoqstratlons of essentlally 1dent1ca1 hlt—rates for - the two .
: ) . :

pm -
batteries in a llnear dlscrlmlnant analysis between the groups of
) )

control  and neurologically rmpalred subJects in‘ this study

Comparable ’hit;rates :f%r hoth: batterles wére also reported using a
'H hlind, expert, clinicalw 1nterpretat1on of the profiles in a mixed
psychlatrlc and’ bra1n damaged sample (Kane, Sweet Golden, Parsons,,

& Moses, 1981). R Y

\.A
3
Y

Stamhrook (1983) not d in  a review qf = this construct .

validational research that while 'the shared variance between the
/

LNNB and HRVB would suggest thaﬁ both are asse331ng the same general

ST

set of «functlons, it is also necessary to determ1ne how well the

_ihdividual- LNNB summary scales assess the constructs ‘that are -

-,

;thought to underlle each scale Ge 8y 1ntell1gence, memory, readlng,
“ete.). Whlle the 'LNNB Intellectual Processes scale is obserded to.
l correlate hlghly with the Wechsler Adult Intelllgence Seale (WAIS),
-the. specificity- of this f1nd1ng is reducedwmy the ohservatlon that

all 'the other LNNB summary scales also correlate s1gn1f1cantly with

¢

WAIS T1.Q.'s, with reported correlatlons ranging from T 53 for the
1 -

Tactile scale to -.80 for Arlthmetlcwjblth a mean of -.70 (McKay et:
al., 1981) Thus, while the Intellectual Processes scale of the

LNNB reflects psychometrlc igtelligence (as deﬁined by the WAIS), so

T

to do the balance of the other summary scalesﬁto a SIghlflcant

extent, a, finding that may call into question nthe validity of

Lo -
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; separatihg‘ them into dlstlnct scales} It has also beeh observed

that - if"the WAIS I Q : scores_’are’excluded from the correlaflons

l between the HR%? and’ LNNB, the next strongest predlctor of the LNNB..

summary sc%les is the HRNB AphaSLa Screenlng Test (Golden, Kane,~

4

':Sweet Mpses,' Cardelllno,u TempltOn, Vitente, & Graber 1981).

-+

As

~the 1Aﬁh331a Screenlng Test is a collectlon of items that prlmarlly
. : A
_.;a;sesses varlous aspecEs of receptlve and expre531ve speech SklllS,
Tlthe hlgh correlatlons w1th all of the LNNB summary scales has been
1] 1nterpreted as 1nd1cat1ng that 1anguage skllls are 1nvolved in the'
‘;i};‘ance of ,all of the tasks tapped by the LNNB (Sta.mbrook, 4
'3 "finding that supports ‘the content1on that scales that are
&f;qot?.sgec1f1cally 1ntended to assess language functlons (e.g., the
A : .

y yor,v’Tactlle, Visual scales, etc.) are subJect to’ contemanat1on by

‘flfllance “upon language skills (Crosson~& Warren, 1982;,De1is &

‘may . ‘reflect their 1anguage disorder, rather than

L R 'y

*summarized thesehconcerﬁs by notlng. oA

#.
A

'v1982; Spiers, 'l98l) such that for uphasie patients thése *

1

L
L

there »

AN

‘,;=f"Aahltlonal research, u51dg patlent groups that dlffer in their .
' presentatlon of ,neuropsychologlcal symptom patterns, is needed

- before ‘it ‘ would be’™ ‘possible to suggest the nature of the

constructs that underlie the ‘summary scales, on the LNNB:®

Although the data suggest.that the LNNB and the HRNTB overlap
considerably in the skills that they assess, and that the LNNB
measures much of what  is considered to .be ' psychometric
intelligence, little is known regarding the construct validity
of the . LNNB mmary scales (the exception being the

. Intellectual Proc sses scale) " (p. 264)

~
’

1

iv

fthat they have qbeen ‘named for.  Stambrook (1983)$’f
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. RATIONALE AND HYPOTHESES

t )
N .,':(
From con31derat10n oﬁ the 11terature rev1ewed insthe Wrevious
. - h .
vchapter regardlng both the area . of learnlng dlsab111t1es and the
. ,'._ ..:;.-,’ '\’{ .
neuropsychological assessment approach as represented by the Luria -

B

Nebraska Neuropsychologlcal Battery,- it #s- pessible to derive.a
number of general impressions and conclusions. It is noted that the

~

general empha31s in the learnlng disabilities area has been directed

\‘beard establlshlng a logically cons? tent def1n1t10n of these types
.of learnlng - d1sorders, and to deflne spec1f1c crlteria for
“‘ﬂﬁagn031ng the presence of such a diSability. Th1s has often beenﬂ'
',based upon a process of dlagn031s by exc1u51on, by 1nd1cat1ng that
’ the’ learning dlsqgged chlld is one that = has ‘normal 1ntel¥ect,

' ;sensory/perqeptuall fonetions; cultural _and.'educational‘ exposure,

o etc., yet still is ?displaying< a deficit in academic attainmenttj
"Howener; as denonstrated;in theLTaylor;.Satz and Friel (1979) studi;‘

-

llearning delayed students Qho faii to meet‘one~§f.more of-these
exclusionary criteria are not‘observed to d1ffe:h1n any 1dent1f1able
way with respect - to patterns of academic performance def1c1ts,
: fam11y or’ personal health and rlskxfactots, or in neuropsychologlcal

test. performance. : '

A more recent approach has been to shift the focus in the area
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of learn1%g<d{§au~—~~*‘_ fyof iagnosié by exc1u51on’éo the ‘adoption
of mor% %gciﬁ partlcularly through 1ncbrporat}ng
Sl »
. o
. \\lentoz stat taﬁements regardlng the presence of
= . t.‘,g:;uil I* v WA G ’
,Q527'Tﬁegt1ﬁtgga & ot AEBETRd neu LD T g cal dysfunctlons as underlylng the
' BT T TR LT _ ’
S 1eann1ng‘y:@$§ A further trend ahd
".}{", b‘_}l,bn‘.»/ L

g Fpasbal TUREST
. ~“emphasis *i 0
. - o T"\‘ a7

~ﬁ§:;b89n,p£0¢ sear Jfmeaﬂingful subgrOUps of 1earn1ng

dlsableﬁ\ ch1

deflelts “in’- proqe 1g§ apd neuropsychologlcal functionlng that

3 ( o v

A ‘d1st1ngg¢shes the ’disggﬁape
4985/ . 1," T

What is 1nheréhb f‘

RV .
e et I )°‘A 3 “-V " .
dlagnostlc eprocess §te§g§$éﬁ\1dentificatlon of unique patterns of
. . o s 50 ﬁ%‘ﬁ“ - E i .
unclerly*"\N s PRUr 9pPSyY 1égica£? 1dﬁalrments to be used to subgroup

~

R e 2

'?'Jgﬁé,_)v dga g

TEOERD

and valld iinstrument '.o evaluate thege ﬁnderlying deficité for the ~

\1nd1V1dual ch11d Thus, if the theonetlcal positioq is ‘that

%?iearnlng dlsabllltles are caused by or are primarily attrlbutable to
{\v. . . VL S » ‘
" patterns  _of selectlve neuropsycholog 1l deficit that may be

e W

different for : fﬁaividuais, it is neuessary to: have valid

v

N . . '_\\ . . -
neuropsychological assessment  procedures for identifying such

individual differences in the underlying processes criﬁiéalr to
- éducational attainment.. SR A D

S5 o ) ) ‘
- While -the reviewed ' 1literature on the Luria - Nebraska

- qﬂgheadrea oﬂ\learnxng dlsabilltles has

.fb~ 1dent1fy1ng the underlying ’
types of, dlsab;%ity (61f., Rourke,'

‘this Shlftﬂln emph351s from an exclusionary.

~is¢#that there is a need for a reliable

>
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w“'Neuropsychologlcal Battery '1nd1cates that this new, battery has

{‘lfl adequate ba31c rellabllty w1th respect to "he scoring of 'the'

ind&v1dua1 1tems and 1nterna1 qpn51stency vt the scales and there is

AU -

'AQ a grOW1ng body of evidence that supports its va11d1ty to be able to

-~

}:' A dlagnose and: 1dent1fy the presence .and general 1ocat10n of brain
’ 'L\ o .

damage 1n adults,‘ thére are several areas on whlch it has been

TR cr1t1c1zed partlcularly the construct validity of the indiyidual

. .

: c11n1ca1 scales. With respect to the value of sich a .

Qv-neutopsychologlcal battery . for. the 1dent1f1cat10n -of " specific

‘

sub-groups of learnlng di turbance, it is especially 1mportant that

gtheﬁ 1nstrument be ehown‘ ‘to have adequate construct validity with
respect 'toi its scale,lcdmposition, and that  there are reiiable
' o oL s : 9 :
» cofre}ationéﬁ'nbetween it .and other . measures that are  commonly
1accepted as. méésu:és befbconstru;ts'such as intelligenee and school
v , .

achlevemgﬁf o ) ' 14

Belated ‘to this, it is_ neceasafy to establish that' the

'individual. Scales of the LNNB are both 1nternally consistent, and

that there is a hlgh correlatI"n between the scalqﬁ and ‘other

- measures -of similarly 1abe11ed functions. As'previously noted, the

summary scales of the LNNB have been criticized for their

heterogeneous naturey and for the over-reliance upon language
. ’ . p . -
functions on scales that are not specifically oriented to language

abilities, It, has :also been criticized by some for the high

\'correlatibn' of all _scales with psychometric intelligence,<with the

' suggestion -that the sepafation of the items .into distinct scales is

~
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artifactual and - not based upon dédoﬁétrated differences in
underlying functional constructs. - -

. Ini'éddifion( to these criticisms of the LNNB construct validity
'(th;h would - be ’éspeciélly ‘important for ité use in makiég
| individual assignments to Séparate léarhing diéability°subgrbubs),
‘it. is” aiéo noted that while ghis ;cale ﬁas been promo%ed and

marketed as useful for adolescents down vtolthe age_of 13 years,
: ¥

-

there is relativeiy.little reported in thé\literature regarding its

use 1in - this. age range.. Particularly;qs tﬁg factoral structure of
' _ B, .,
$individual summary scaleés has been ‘shown to be dependent ypon'the
sample characteristics, the issues of - internal . consistency and

Y

. syl ..
construct ' validity raised in the use 'of this scale with adult *

populations are even less assured in. the adolescent age range.
. t . ) .
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Hzgotheses ; : —E;EZ;, , A _ f
Based- ' precedingAfationale, the utility of the Luria -
Nebraskaf'Ne, %glcal Battery for an adolescent age populatlon

-'.\i‘:%' 5

was 1nvest§§atéﬁ \nas well as 1its va11d1ty for 1dent1f1cat10n of

learning problems or deficits. The basic applicability of this
'battery for use  in the,adolesceht‘age range'was‘first investigated
by exaMination of the psychometric property oﬁ;feliability; ,This
was appfoached Vhy examining\ the reliability of ’thei ifdividual
summary litales through an internal con51stency approach (Cronbach s
Alpha) ahd thrpugh eva}pating the individual it é'of the battery

‘with respect to their correlation with their own cale as well as

other summary scales to establésh the level of overLap and degrege of

"» .

-scale " related specificity of the 1tems Hypotheses based upon these

*
initial investigations were as follqws:

‘\. : Hzpothesis 1 . ‘ / ; . F:::;\\
V\\' The clinicals scales for the LNNB-IW%ll_ display internal
c;>3istency teliability estimates for the 'adelescent.aged“sample
;that _are equivélent to pubiished estimates of -2 reliabilities‘
ftqm'adhlt.ihvestigatibns. | | L "\ |

Bxpothesis 2.

The cL1n1ca1 'scales for. the LNNB will 'display levels of
, . =y

‘consistgncy - between  the %tem to scale correlations in this

.

centi‘sample that are equivalent to those reported in adult
Y . ) .a ] - . )

investigations. -
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Based “upon the findings . of these initial investigations into *

©

(the psychometric propertles of the LNNB in the adBEescent age ﬁizge,

"well as the level of consistency of item t

it was decided to 1dent1fy an abbreviated version of the battery,

' 'based 'upon ¥ selection of the LNVB items. that would allow for

- "' l" .
maximizing both the internal consist ency of the cllnxgal scales as

cale correlationa o

/‘,.4

was  achieved by eliminating most i

inadequate variance or correlation

in Qr‘-whiqh displayed' stronger correlations with\other than?%heir

1
.4

assigned scgle, Hypotheses formulated regardlng the psychometrlc

propertles of this abbrev1ated LNNB (the LNNB-A) were

“ipothesis 3 s : g .

-

clinical scales will' be equai to or higher than Eﬁose‘of the full:

- #
-

b

[4

t

LWNB—A will be 31gnificant1y >1mproved from that of 'the LNNB and

w1Il be‘ equivalent to such consistency estimates for the LNNB in

adult populations. -
: C o =

" As a;é;gu

. of the LNNB and LNNB-A batteries, a factor analysis was conducted to

»

explore the dimensional. structure of ‘the tests. »nypotheses

formulated regarding the factor analysis of the LNNB and LNNB-A»were

The 1internal consistency ~reliability estimates of the LNNB-A °

The 1eve1 of item to scale correlation consistenEy for the.

§
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as follows: ' ;o
~Hypothesis 5

PrincipaI. componente factor . analysis of the LNNB will reveal
o e o | . ~
~ the presence of a significant primary factor related to leyel of

° A

pefformance “or ‘impairnent level, with strong loadings , of all

Y c11n1ca1 ‘$cales on thls prlmary principal component factor.

Hzpothe51s-6 i ,~.! i o | fi‘ |
s, In addition to the loadings on an overall general ability

L 3

factor, ’groupl factors will be‘identifiable for the LNNB that will

_ correspond to neuropSychologically meaningful dimeneione in the

date, particularly with'respect to idenification ofAfactors releted

to'verbal and nonverbal cognitive proceeses.. -
Hypothesis 17 - o

Prigcipal components ® factor analy31s of the LNNB-A will reveal

’

. * ‘ . .
the presence  of a 81gn1f1cant primary. factor rﬁfgtea\f"—IEVET~si_\\

K

performance or- i@fairment -level, with strong loadlngs of. -all

i& clinical’ sieles on this pr1mary principal component factor. " =
%  Hypothesis 8 | .

" In addftion to  the loédings ‘on ., an overall general abilitj
factor, group faCtoré'will be identifiable for the LNNB-A that will

‘correspond * to neuropsychologlcally mean1ngfu1 dimensions in the-
dgta, particularfﬁﬁylth respect. to 1dent1f1cat10n of factors related

BN v
"to verbal ahd nonverbal;cognltlve processes. N

Hypothesis 9- : . o - . :

‘The factor structures of the LNNB and LNNB-A will be equivalent
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_and display no swnlﬁlcant loss o£ coverage of'heuropsycholdgval“

“ g !
functions £rom\the abbrev1at10n of thé testubat ery :
- . ’\.ev.

. . - . . : P
" . . Lo

4

The concurrenf'-valid"& of ﬁhe L.NNB IntelleetuaL-Procegees AAA

]

‘academic scales '(Writi Reading, and Arithmetic) was also examined
to determine their usefulness in . deecriging these édueationalry
_important aBilities " in  an’ adolescent pepulationr This . was
inve_s;:igated initiallg by' examinat‘iori‘ of the’ intercorreéltio.ne

between tﬁ*e‘score.s from the LNNB WISC— s and WRAT. ‘?ypotheses

related té this correlatlonal 1nvest1gat10n were as follows: - Y

Hypothesis 10 :

The LNNB Intellectual Pre esses scaie - will  correlate |

»

- signi'ficant:l‘y with the 1.Q.” scores from the:WISC—R and it will
correlate hlgher wlth WISC-R estlmateq of 1nte1,b1gence than any of

the other LNNB clinical scales.

) .
) o

ﬁc&_% Hypothesis 11 : : - v‘ | <

‘The LNNB ertlng scale will correlate significantly with the

bpelllng Qgrad& "%éore »fromt tbe W]%Az; and this’ correlatlon will be

hlgher than ' the correlations, between the WRAT Spelling gradte-score
o .

’ e

and any other LNNB scale..

»

Hypothesis 12

The” LNNB Reading scale will correlate signlflcantly w1th the
Re:;ding grade score from the WRAT, and this rcorrelat-ion will be:l

higher than the cor’relaf:’ions» between the WRAT Reading grade score
and #y other LNB scale. i

° >
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2

The LNNB Arlthmetlc scale will correlate s1gn1f1cant1y with the
~N
'Arlthmetlc grade score from the WRAT, and fhls correlatlon w1ll be
hlgher than the correlations between the WRAT Ar1thmet1c grade score

-

o and any other LNNB scale.
o L

The degree of construct.Validity of the identified selection of.
Jgtefe comprising the educationa%ly related scales of the.LhNB—A was
: 51§6 .investigated' with respect’ to the correlations between the
’LNNB—A Intellectual Processes 'scale and the WISC-R I. Q('sgores and
between the. LNVB -A ertlng, Readlng, and Arlthmetlc scales and the
related . scales from the WRAT." :;5otheses relatlng to"phese

'correﬁhtlon compar)sons ‘were as follow

.Hypothes1s 14

ISR

“The | LNNB—A' intellectualr Processes scale wili correlate
significantly with * the ILQ. scores from the WISC—R, and it will
correlate” higher with WISC-R estimates of 1nte111gence than any of
the other LNNB-A c11n1cal scales. |

ﬂxpothe81s 15 . : .

t

The LNNh;ﬁ_ay>1t1ng scale wiltl correlate 51gn1f1cantly with the
Spelling grade score from the_ WRAT and this correlation will .be
higher than the correlatlons between the WRAT Spelling grade score

"ann any ii:er LNNB-A scale.

Hypothesis }6

Theh'LNMBAA vReading—scale will correlate"signifiCantlvaith the
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Reading grade score from the WRAT,“7and this correlation will be -

higher than the correlations betdeén-the WRAT Reading gradé score

L4 ' ——

andkény other LNNB-A scélqy ) B

1 . [

HypotheSis 17 : - ' . S

The LNNB-A Arithmetic scale will- correlate significantly with
_the.—Arithmetic grade score from the WRAT, and-this correlation wildw

be higher than the correlations between the W§AT Arithmetic grade

score and any other LNNB-A scale.

—

, A/ﬁfngﬁ;r approach to 'explofe theﬂeducatidnal utility of-fhe
LNNB and- %g@?—A‘ bétteries‘ was ’ td determiné the.abiliﬁy of these
neuropsycholﬁzical test batteries .to reflect educational ;ttaiﬁmené

by uée of multipﬁe régression analyses, with galcula;ioﬁ of multiple
correlétibn coefficients>and ideﬁtification of which clinical séaleé

are able to, contribute to the prediction of ‘ntell’e@tual and

academic test scores, Hypotheiffigrising for this investigation are

as follows: .~ .

ac

Hypothesis 18 . | oo ‘ ' )

Muliple regression fdrmulae -will be derived that allow for
v . N . 2

o highly significant ptedicfiaﬁ of WISC-R I\Q‘\and WRAT grade score
values from thé,LNNB clinical scale data. For the. purposes of this -

hypothesis a correlation in excess of 0.70 will be considered to be

.evidence of a high level of predictivé vaiidity.

Prad . -+

Hypothesis 19

Muliple regression formulae, will | be derived that allow for
. ’ ’
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Kl

highly sigr-ficant prediction” of WISC-R I.Q. and WRAT grade score
values from the LNNB-A ‘clinical scale data. For the purposes of-

this hypothesis a correlation in _excess of 0.70 will be considered

. ‘ .
‘to be evidence of a hlgh level of predictive validity. . .

§

N

»

Use. of the summar¥ scale scores (from both the.original and.
abbrev1ated neuropsychological?gatteries) for dlscriminating between
'a priori .cla351fied groups of adolescents with_externally defined
patterns ~of academic performance was inggi&igated as altest-of\th;*
utility of the measure .for”identifying the presence of ditferent
patterns of \acaggﬂzc delay Hypotheses formulated regarding this
linear discriminant analy31s 1nvest1gation weré’as follows

4

" Hypothesis 20

-

Application of a linear discriminant function to the clinical

scale data from the LNNB will allow for the discrimination between

-

cases that have different patterns of academic attainment on the

/

WRAT” at a level higher than chance.

Hypothesis 21

Application, of -a linear discriminant function to the clinical

scale data from the LNNB-A will allow for the discrimination between

B

cases that have different patterns of'academic attainment on’ the

‘WRAT at a level higher than chance.

3

A final series: of 1nvest1gation. was to use the summary scale

scores from the LNNB and the LNNB-A in cluster analysis procedures



oo ' oo 98
. "_ o L &
' to” examine the utility of this instrument to identify educationally

relevant nomogeneous v subgroups' of learning delayed’ students,’
Hypotheses fdrmulated for thls cluster analytlc portlon of the study

were as follows . -

Hypothesis 22

Appllcation of appropriate clustervanalytic methodology to the
clinical scale .data from the LNNB will result in the 1dent1f1catlon
of subgroups within the sample that dlsplay 31gn1f1cant d1fferences ’
with respect to LNNB profile elevatlon and/or shape.

ﬂjpothe31s 23

Identified subgroups‘ based upon the cluster analy51s of the
LNNB c11n1cal scale data will demonstrate 31gn1f1cant between group.

dlfferences on the external crrterla of WISC—R,I;Q. scores.

Hypothesis 24

. Identified subgroups "based upon the cluster analysis of the
LNNB cllnlcal scale data will demonstrate s1gn1f1cant between groups
dlfferences on the external cr1ter1a of WRAT grade scoreg,

-

Hypothesis 25

' . s, '
Application of appropriate cluster analyti¢ methodology to the B

i

clinical scale data from - the LNNB-A will result in. the

identification of 'subgroupST"within the sample that display

significant differences 'with respect to LNNB-A profile elevation

L4

and/or ‘shape.

Hypothesis 26 . ; : . E o

. -Identified subgroups' based upon the Ciuster analysis of the
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LNNB-A clinical scale data will demonstrate significait between
™.
group differences on the external criteria gf WISC-R 1.Q. sScores.
3 s { )
Hypaothesis 27

N

[dentified subgroups b§§ed upon the. cluster analysis of the
LNNB-A  clinical “scale data‘fwiil demonstrate significant between -

-

groups differeQ:es on the external criteria of WRAT grade scores.

¢

These series of amalyses were designed to establish the

internal consistency of the clinical scales of the  LNNB, the

- —
.

consistency of item/scale assignment for an adolescent- " po ion,
the concufrent validity " of several of the scales most re Mt to
educational achievement, and the factorial structure of this

instrument for an adolescent population. The predlctlve validity of
the battery for identifying externally deflned subgroups of learning
abilities was examined, as well_ as the ablllty of §he scale to
cidentify meaningful subgrqups of learning delayed students. The
- intent of this study was to evaluate the appllcablllty of the LVVB

(either 1n its orlglnal form or in some modified or abbreviated form

‘that = is most appropriate for this age range) to an adolescent
. oy
population, with a particular emphasis dﬂ%festablishing its

reliability and validity as an instfument to measure academic
. N ‘
learning ab111ty and achievement and to discriminate between

/
-students with normal and dlsordered academic .learning abilities.
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METHYD -

Subjects
Subjects for this 1investigation represented a - totdl of 120

consecutive adolescent cases referred. to the writer for clinical

)

~ neuropsychological evaluation between the dates of October 1983 and

) ~

Octaber 1986. All cases represented an adolescent (between ages 13

- and” 16 Tinclusive) “réferral 1in _whicw concerns’ -were raised about °
v o . g _ " —

combinations .of acadenmic, behavioural.and emotional functioning, and

 for which complete data was available for the Luria - Nebraska
P ’ : :

- ) Cd L N
Neuropsychological Battery IXLNNB), Wechsler Intelligence Scale for

A

Childreh - Revised (WISC-R) Verbal, Performance and Fﬁll SCale-I;Q.'

scbres,i and the Wide Range Achievement - Test (WRAT) -SC6res‘for'
| - o - _
Reading, Spelﬂing\ and Arithmetic subtests. - The samp%e consisted.of

| . . . )
24 females subjects and 96 male subjects, representing a maie to-
| .- ' o >,
[ , . : . N\ C
female sex ratio of 4 to 1. This obtained sex ratio was observed to

o /
be consistint with - that frq&&ently reported among unselected
clinical referrals of ‘youths' for both éducaﬁional and behavioural

problems, as most investigators and practitioners in the area of

school pquhologylfhave noted a similar over-representatiom of maf;s'{
in .group of séhool aged children with identified problems in
.academi; attainmené (Brentzen, 1961)iand which has been h&po;hesized .
to vbe eflective ofyséxually related:superiOrity of left hemispheric®

/

100
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language  functioning in fema1e§ . (Townes, Trupin,‘ Martin, &

) Goldstien,‘ 1980) -and/or a 'generaliéed vulnerability' of the male

[N

centfal nervous -system to any forﬁ’bfiearlyb(incluﬂing p;enatal)
‘trauma or maldévelopment..(Mathura, 1979). As a ﬁfjof ﬁoQ;s of the- :
current examination was: to dgtermine~ the uﬁility of the LNNB in
typical b‘éééessment - situations 'faCing the p;éctic}ng school
psychologiét, this dnequal representation of the sexes in'the sample
was felt to be consistent with the population generally served by
this dispipliﬁé;i | : ‘§; o 3_ | ;3 | -
" The mean -age of .the total sémplé was lé.§67ﬁ§éars with no
significant difference _observed-‘getween thelﬁean ages:for?femaleé
and maleé 4(fema1e mean age = 14.375, male mean‘age = 14,365, E =
0.00, p > .05). Overall intellectual' fuﬁcﬁioning levels - as
reflected by.tﬁe WISC-R Full Scale I.Q. were also équivalent~for the
male‘ and female sﬁbsamples.(feﬁale mégh’87.625, male mean.92.573,;F
 2.98, p > .05), vand no s;gnificant- differences. emergea . on
‘standardized acad;mic attaimment (WRAT)- grade scores. in Reading,
SngLing.'ofr Arithmetic between the female and male subsample;,.as

tabulated below:

Table 14 o S

WRAT Gréde Score Attainment by Sex

Variable Males Females ) :
' Mean S.D. . Mean S.D, F Ratio | ‘P
Reading,  6.39 1.85 - 6.60 - 1.69 0.24 ° 3 .05
Spelling - 5.45 2.06 . 6.13 2.17 . 2,06 > .05
0.03 > .05

CArithmetic 4,12 1.30  4.17 0.87
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As the male and /@emale subsamples were observed to be

. eqdivalent with respect to age,»general‘intellectuai potential, and
academic attainment levels in all three basic areas tapped by the
. Al W . B

"WRAT, the"male\ and female subgrpupsvwere combined for subsequent

data analysis procedures.

* Procedure

-

4.

Subjegts for ~this study were assessed_using a battery of tests.

admihistefed under standard procedureg, fdilowing the administragﬁon
prodecure instruﬁtions' pdblished for the test manuals for the LNNB
(Golden, Purisch, & Hammeké, 1985), WISC—R (Wechsler,.1974j and WRAT
(Jastak '%  Jastak, \1978). All.neuro;sychblbgical'teéting with the
LNNB ‘was completedv by the stiddy's authqr, and in'épproximat@fy Qf

percent of - cases (116 out of 120) the WISC-R and WRAT were also

. administered by the author as well. In four cases the WISC-R and

WRAT test scores \were .provided from other certified psychologists .

» B : : ) )
who had admé;istered these tesf§, within the past six months, and
. : - ) - i £
repetition of = these intellectual and académic tests was not

‘attempted to avoid contamination by practice effects. Testing‘order
was céunterbalancéd 6ver the courée of the data Eollecti@n'period,
' yith »half of the subjeqts administered the LNNB-first, followed by
the WISC;R ‘and then the.WRAT, with the otﬁer half of the sub}égts
‘Teceiving thé WISC-ﬁ'and WRAT first, folloyed by the LNNB.

Sﬁbéequent te neuropéycﬁologicaf and psycﬁoﬁetrig testing..the-

data were compiled for statistical analysis. Initial analyses

Pe

’
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focused upon ‘establishing- the reliability‘ of the’ LNNB‘elinical
scales through -calculation of estimates - of internal-consistency
n. . .
(Cronbach's‘.Alpha). “An individual item analysis was also conducted
by -neans’ of enamination._of the correlation of eech item with the
scale it was assigned to and'comparisonAwith correlations with otheﬁ¥
scales of the LNNB. Ide‘iification of items with inadequate
correlation w1th thelr‘ asglgned clinical ‘scale and of items with
zero variance lead to the 1dent1f1cation of an abbrev1ated set of
_ LNNB 1tem3v that reduced the overlap between the sepeJete clinical

stales « ‘and . which mainteined a high internal con51stency and
correlaglon with the original scales, while offering a substantlally
reduced number of total items and administration time. Validity of
the INNB fcr psycho—educational evaluation purposes was eiamined
first bf means  of correlations between the LNNB and accepted
_einstruments of intelligence (WISC-R) and academic “achievement
(WRAT),A’and seconu}y‘ by means of a lineer discriminant analysis in
which the LNNB clinical 'scales wete. utilized to ‘bredict gtoup
membershlp that was defined a priori "with reference to WRAT acasgmic‘
achievement patterns. The dimensional structure of the LNNB was

evaluated by means of a factor analy31s of the clinlcal scale scores
. , N

fpr- this sample. Evaluation of the clinical utility of the LNNB was

conducted by means of utilizing the clinical scale'3cores in a

cluster analysis, - derive subgroups of adolescentXé;ggents that

were evaluated . with respect to their educational 51gn§f1cance by

>

comparisons of groﬁpt_nean scores on the" WISC R .ang WRAT varlables“

.. bl
4 P . [ v R +
v . e Y 9 . . \ ‘4
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that wefé“—not included in the clustering process. Similar tests of
~ validity " and clustering were also conducted on the abbreviated set .
of LNNB items to determine its consistency with “the full LNNB

battery.



CHAPTER ¥

j? | o . RESULTS

' wfReliabiliﬁy Evaluation of éhe LNNB
Aﬁ initial objecti&e Gf‘this ihvéétigationfwas to evaluate the
ﬁsychometric properties of the LNNB and its pérforménce'in the
adolescent age range. Ihis éspect was first igyestigatéd with
respect to reliability of the individual clinical scaleé,“utilizing*
-Cronbach's Alpha as an index of interhal_consistency; From the

total subject pool of 116 cases that had complet;”data'(including

all 269 item scores from the LNNB)t descriptive statisticsrwere“
prepared, using the‘ DERS DESTO2 prog;amme.-'From tgis analysis;‘it
was -found that the eleven clinical scaies that cqmpriée the full"
. -4 . :
complement of LNNB items digblayed a mean internal consistency
reliébility estimate of 0.787, 'with a range from 0.707 on the
Receptive Speech AMcale to a high of 0.873 on Arithmetic (see Table
15). These reliability _eStimates, using an alpha coefficient
“approach, are comparable .to the results reporﬁed bbearuish et al,
(1985) on a .series. of deéignaéed samples of _bfain impaired,

*

schizophrenic, mixed >psychiatric and normal controls. The internal
* . ) . U ‘v‘; . — g ’

consistency estimates obtained in .this sample of ‘adolescents fall in

a range intermediate between thejﬁ}ariou; clinical groups and the

normal controngroup.reportéd by Maruish et al. (1985)."

105
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Table 15

Comparative Coeff1c1ent Alpha Rellabllltles of

Several Subsamples for the LNNB Clinical Summary Scales

AN

‘ 7 Adult Samples* " Adolescent
Clinical Summary Scales A B C D Sample
Motor : .93 .93 .92 .77 81
Rhythm ‘ o .84 .86 - .83 - 67 .78 -
Tactile : .89 .89 . .85 .54 I3
Visual - ! .84 .83 .84 59 0 .73
Receptive Speech o .90 - .89 .84 .69 .71
Expressive Speech .93 93 . .89 74 .84
Writing .84 .86 .85 .59~ .78
Reading . A .88 .88 - .87 .68 .85
Arithmetic ' .93 293 .90 | .74 . .87
Memory ;. .84 .86 ¢ .82 .72 .75
Intellectual Processes .91 .92 - .8 7 .78 .81
Average of Coeff1c1ents .88 .89 .86 .68 .79
‘*Adult A= Brain Impalred (n=451) " o
- Samples: B= Schizophrenic (n=414) ‘ ’
C= Mixed Psychiatric (n=128)

~

D= Normal (n=108) _ :
Source: Maruish, Sawicki, Franzen, and Golden (1985)

‘fAdoyescents: (n—116)

.

"From an examination of the rellablllty estimates on these- ,asic

:LVNB scales from the various samples ~reported by naruish et al.

(1985) -and from the current 1nvest1ga ion, it is observed that the

estimates derlved from this addolescent sample fall consistently

below the, reliabilities for all three adult clinical samples (brain

) injured, ‘'schizophrenic and mixed ‘psychiat:ic) but above the

’

“estimates - for the ‘adult normal control group in the Maruish et al.

study. As the’ éample of adolescents in this. study wés based‘

principally wupon out-patient referrals forievaluation on the basis

of 1learning/ and/or behavioural problems rather than for assessment
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.of the effects .of documented brain damage or injuries or for the

{

evaluation ©f . severe 'psychotlc level psychiatrlc dlsturbancesq the

range of reliabilitles obtalned on this sample would be cohsistent

with” the expected level of general disturbancelin high@r cogn(;iye,".

functioning for this group. 'As noted by Maruish et al.f(1985), the
2 ) . . .
‘relative %8l over range ‘of reliabilities obtained from the normal

control 'éro ‘was  not Tanv'unexpectéd findlng, in view of the
relatively restficted varlance of'test scores in- thls group, due to,.
the relative lack of d1ff1culty(level of most of- the LNVB 1tems for
‘normal control subjects. The level of rellabllity observed for ai
partlcular test is dependent - upon the nature of the group upon which

3

~the rellabillty iis being measured particularly the range .of
individual differences w1th1n the group (Anasta31, 1982)}

In th1s connexion, it . isb logically con51stent ‘to observe a
level‘ of  reliability for a mlxed group of normal learning and mild'

to’ moderately learnlng delayis adolescents that falls in ‘an

1ntermed1ate§ range between normal - adults and neurologically  or
'*Ag N . o : o l

psych1atr1cal%§~ idisordéred .adults. Also iconsistent with ~this

e .

1nterpre%%tion. would be the " observatien that the LNNB scales that
would theoré%@%ally be the most 1likely to display the greatest_

variance in a mixed group: of learning delayed and nondelaved

)

adolescents - (the academic scales of Writing, Reading, and .

P

Arithmetic, plus the Intellectual Processes scale) generally display

higher reliability coeff1c1ents than scales that would not be
. . e c

theoretically related strongly to academic attaihment (such as the

o
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LNNB Tactile, Visual, Memqu, or Rhythm scales). 1t is most

. ., . . : _'\ -
probable that = the obtained reliability estimates, while'falling
within the lower end of the clinically aceeptable range, are .

somewhat artifactually restricted due to the very lidited age. fange

of - thls sample (a’ range of only four years) and the relative lack of

., "

coverage fofﬁ, \ broad range of ability levels.' Relatlvely few
adoiescents were referred for neuropsychologlcal evaluatlon who had‘ e
" above everage. general intellectual and/or academlanunctlonlng or
who ;yere functlowlng 1nte11ectual1y in the mentally’deficient_renge.
With'_thesejnestrittions in mind,. the'observed Alpha éoefficients are
notable:,éhd.'Suggest a releﬁxvely robust degree of rellab111ty for
this adolescent aged sample. o ' o ' ‘ B
*. In ‘fespect _to the observed’mean Cronbach Alpha coeff1c1ent of
0.79, it is .hoted that thls ‘estimate of reliablllty is also
considerably» lower, tﬁan that: reported 1f6ry investigations of
split;ﬁelf reliability sugH.a;‘Golden{,Frose, AAA Graber (1981), who
reported a mean spiitfﬁélf reliebilityeibf 0.92 fot an. adult
populatipn of mLxed peychlatrlc, neurologlcal and normal controls.. ‘{1
Thea Alpha coeff1c1ent'-approach to estihating internal consisteﬁcy,
however. represents a @etric of the ave?age .of all® potential
split;helff:relxability "estimates from .different, splittings of a
| test,” and as , such it is~simi1ar to the Kuder-Richardson formula 20
in pr.‘:w‘iding,.r conservative estlmate of reliablllty, especially tf

. the comp031t1on of the scales is not hlghly homogeneous“

.

This - is a factor that is particularly notable on the LNNB, as
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" range from tests . of relatively simple motor

themselves individually reliable. ! ; '

'. | :A- ‘ :: _l R

all of the clinical scales, were constructed with a relatively

heterogenenus 1tem/task compos1t10n and w1th many 1tems asse351ng

‘

rather dlsparate features of a. general ablllty domaln (such as ‘motor

functlonlng) by requlrlng the subject to combrete. a variety of

. - s

tasks, ang with scores being based on._quite different criteria for
. . - \ . . . 8
different items. As an eiample, on the Motor scale, the item tasks

ed (such as opening

‘and closing ithe hands or touching of flnger to t umb sequences),

P

"

tests . of  réproduction’ of wmotor ‘movements« either from visual .

presentation or based upon-tactile/kinesthetic feedback, fine motori

e

coordinatiOn ‘and drawing tasks,j and tests of'vthe ab111ty to

v

‘alterrate ‘movements or to 1nh1b1t habitual responses in the presence

4

of conflicting verbal COmmahds. Test scorlng “is based for some;.

Y

items on the quallty or accuracy of reproductlon of the de31gnated

‘moyements vor motor products -(e.g., reproducing finger or hand

positiOns, scoring draw1ngs for accuracy of reproductlon), whlle on

N

>

other items the dependent variable is. 'the time or speed of response._

With, such a relatively heterogeneous collection of tasks, the use of

‘'pha coefficients? would be prone to potential under-estimation of

the reliabil?ty of the scales,‘ even if the various tasks are

3 ]

B is concluded ' on the basis of‘this evaluation'of‘internal

',consistency' that the LNNB remains a rellable 1nstrument even for an

adolescentf age population, w1th the obtaln ed reliability estlpates

being  adequate for clinical research and the slight restriction of
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the current estimateey being attributable to the ~differences in

séverity of v.disorder asf.well as restricti%ns in lndividual -
differences in both _QEe. and general runctioning level oetween the
"cnrrent sample and -previous adult rellablllty studies.. The level of .
observed reI&ablllty would be suff1c1ent to mccept Hypothe31s 1 in

predicting equ1yalent reliability for the adolescent -as'well as

adult age ranges.

~Construct Validity Evaluation

R

In addition to the determination of the internal consistencies

~of the CllﬂlC;l summary scales, an 1nd1v1dua1 1tem analy51s was also
performed to evaluate the degree to which the 1nd1v1dual 1tems on
each scale correlated * with the scale it was ass;gned to in
'comparison to the balance of the LNNB cllnical scales., The
construct validity of the - LNNB ’nas ,oeen called into question by
authors - such—es:Spiers‘(ldél,.l§82)‘and-Delis andIKaplan (1982), who

assert  that ., the - composition of the LNNB clinical scales is
, ) )
eicesslvely 'heterogeneous and. that failure on items from any scale
- ) .

lcan be caused by a variety of impairments unrelated to the function
that each-scale is purported to tap.. gy .

| Golden,' Fross, ~and  Graber (1981)- addressed'this'question by
erénining the proportion of 1tems that correlated most strongly with
its aSsigned scale as contrasted to correlating’more strongly with
another clinical scale, and they reported that.on a mlied sample of

.

lnorma1< controls, psychiatric patients and mixed neurological

.,
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patiedts -(total N = 338) that 250' eut of :the 269 items were
ma*imally ico;;elated 'witﬁ their own eeSiéned clinical scale. vA
similar analysis‘ was conducted with the data from this adolescent
" sample, 'ahd’.ehe results for each scale are presented in Table 16,
with the equivaledt fesults from,Golden, Fross, and Graber (1981)
included for comparison. Hypothesis 2 predisfed equivalent levels
of consistehcy | for' the curreét study as bfor previous adult
“investigations. P »

Table l16‘ = ﬂ

Luria - Nebraska Neuropsychological Battery Item-Scale Consistency

«

-Golden et al. (1981) Adolescents

- Total no. No. of items No: of items
of items with highest with highest
Scale on scale ¢ I on scale r on scale
Motor 51 46 : . 31
Rhythm L 12 12 , 12
Tactile © 22 22 - . 17
Visual 14 - 12 . ~ 11 .
Receptive Speech 33 . 2 ' .18
Expressive Speech 42 . (;ng B 20 .
‘Writing 13 ¢ 12 : 11
Reading 13 13 11
Arithmetic .22 22 , 17
Memory 13 : 13 - .11
Intellectual ) 34 _ 32 ' 21
Total | 269 250=92.97 C 180=66.97%

On the basis of this table, it ts apparent that the high degre )
of item to scale correlation that. was repofted by Golden et al.
(1981) does not hold for this group of adolescents, with a reduction

from a reported level of 92.9 percent to only a 66.9 percent level.

Hypothesis 2 must therefore be rejected. This effect was eSpecially
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‘markéd for the c11n1cal scales of Receptive and Fxpre551ve Speech as
'well as for the Intellectual Processes and Motor scdles.
"Examination of the correlations th#® were higher for scales other

than that to which the item was assighed failed to reveal any

significant pattern, w1th all eleven maJox cllnlcal scales hav1ng

items t,om other scales correlatlng excessively witg themselves and

‘the range of such 1inadvertent iten correlatloﬁs was pelatively

limited (from 5 to 9 items per scale), such that no one scale was

considerably More likely to be the target of such "off assignmeht"

maximal correlatjons.
Ttem  analysis also revealed the presence of 12 items with zero

3

variance across the adolescent sample, reflecting that the item was
so simple that . none ‘of the 116xsu5jects failed to display perfeet

performance on the task. These nondiscriminating items were

. ‘A ' ' . \
primarily grouped among the Motor scale (five items) 'and the

Expressivei Speech scale (three items) with Ehe Visual, Receptive

Speech, " Writing and Arithmetic scales all displaying an additional
single item wi;h zero variance. /
It is' Céﬁcluded that fer, ;He sample of adolescents with
' . §e
educational and/or behaviouralz'brobleﬁs' used in tmls sbudy, there

» ;7\

are significant deficiencies on several of the LNNB cllnical scales

with respect to construct validity, such that a substantial number

of the items oq‘tﬁe batteryveither fail to display any variability_

’

or discrimination between lower and higher fuactioning subjects in
, <

N

the _samble or Ehey"corrEIate,moré strongly with scales other than

L)

T ! iy AN
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AN | _ .
they are assigned to. &iiThlS would suggest that the sca%es, as
published, lack suff1c1ent homogeneity to warrant. a summation of
individual 1item scores to calculate a. meanlngful summary c11n1ca1
score. The finding of a substant1al number of items that are more

P

strongly eerrelated with - one or more other scales‘;han with their
assigned scale Qould aleo. sUggest_athat the te;t may display an
. excEssive¥y high 1level of intercorrelation between the summafy
clinical_ ecale seeres, so thatvthe validity of labelling the scales

- e : . ’ N . .
with distinct -titles and treating them as measures of discrete
. . i . ,

functional abilities may be inappropriate.

Intercorrelation of L''NE Clinical Scales .

Consistent with this interpretation, a variance—covafiance
analysis of the clinical summary ecores yielded a Croﬁbach Alpha
coefficient of 6.93, indicating that 'the .scales ﬁere highly "
consistent ifi terms of the functions they reflected, and\suggested
that for this sample they are all likely tapping a single general
factor. ‘AA eable of correlations between the LNNB clinieal»scales is
provided 1in Table 17, and corroborates the 1nterpretat10n that there
is a high degree of 1ntercorrelat10n between these clinical scales,

with "all obtained intercorrelations being significant at beyond the

0.00I probability level.



Table 17

LNNB Glinical Scale Intercorrelation Table

Scale 1 .2 3 4 5 6 7 -8 9 10 11
1. 1.00 .62 ...57 .61 .42 .57 .43 48 .50 .52 .43
2. -~ 1,00 .50 .58 <51 .64 .55 .54 .63 .54 .57
3 © 1.0 .57 - 41 .52 40 .39 57 45 44
4 1.00 .54 .65 .53. .52 .64 .56 .61
5 1.00 .63 .54 .46 .67 .63 .65

6 s . 1.00 .73 .76 .71 - .61 .66

L7 -1.00 82 .69 .47 54
8 1.00 .62 .42 .49
9 O . 1.00 .61 .71

10 T A 1.00 .64

11 , 1.00

Notey Degrees of Freedom = 114; all correlations P ¢ .601>j

Factor Analysis of the LNNB
. g

w

A pr1nc1pal cogponent faetor analysis of tﬁis COrrelation

' datrix. resulted_ in the identification ef only a single factor with
an eigenvé&ye greaner then'l.O, with an obtained eigeqyalue»onbthis
initial " facter of 6.678. 'This single éignificaﬁt factor accounted .
fer 60.7 percent of 'fhe total variance . on the métrix.uand tHiéf

_ finding strongly suppor%eﬂ the interpretation that the LNNB clinicéll
£;cales were-.ald highly satufated with this common factor, whicﬂ
appeare to be reflective of a general level of adaptive functloning '

-

or intellectual ablllty, a flnding that confirms the predictlon of

]

Hypothesis 5. Factor loadlngs of the eleven clinlcal scales on this

s1ng1e general factor are presented in Table 18.
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Table 18 | , -

Factor Loadings of the LNNB

LNNB Scale " Factor 1 Loading ’
Motor ' ‘ 710 ' )
‘Rhythm .. e _ .783 _ o
Tactile 672 - ’ K
Visual . o .w795 . -
Receptive Speech 757, ;
Expressive Speech .879 ) ' : ‘
Writing - - .786 ' ;
- Reading .762
Arithmetic ' .864
Memory .752
Intellectual Procrsses .791

As can been seen qn Table 18, the LNNB clinical scales are
observed to dlsplay very ‘high saturation with thlS 31ngle principal
component tactor and no meanlngful pattern of differential loading ‘

is apparent to suggest a specific qualitative interpretation of this

factor. Ig is most 1likely that this factor is reflective of a

generalized ability measure, most likely reflecting " the Snerall
level of performance on the test battery as a whole. Such a high-

3
n

>

saturation with a single factor would suggest that this battery,_F;i
when wused 1in.a c11n1cal setting ;1th adolescent cases, appears to be
principally ‘ sensitive to the general adaptive fnnction, most
-perably reflecting a ‘general intellectual ability level,

Evaluation of the- obtained eigenvalue structure for the‘LNNB
indicated that in addition to'the highly significant general‘factor
.there were at least two additional factorsfthat contributed some

significant ‘Variance to the test, and which appeared to be

reflective of group factors. The eigenvalue structure on the LNNB
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 was obser;ed tos be very similar to that reported for the WAIS R
(Hill, Reddon & Jackson, 1985), with a similar very high loadlng on
“the first orb general factor, followed by two smaller loadings on-
group factors, and a significant» discoﬁtinuity -after the third
factor. Similar'_to the multiple fector enalytic studies conducted
on the Wechsler ecales,>the paéterning of these eigenvalues suggests
that meaningful interbretations of rotated group factors ﬁay be
possible, 'despite the strong loading of all scales on the first

principal component, : - s

‘4.
' g J\I:’J
s

Based -upon this observation of meanlngful ‘contribution of the
first three factors, a Varlmax/rotatlon was applled to maximize the
'éimple structure. of: the rotated first three factors, and resulted in
the iidentification,of three interpretable factors that accounte%.fot'

76.7 percent of the total variance. Table 19 displays these rotated

factoral loadings for the LNNB.



Table 19 Sy,

Rotated Factor Loadings for the LNNB

LNNB Scale : H Factor 1 Factor 2

_______ —— —— et

Motor - . : .781 .186 .241

Rhythm | 647 379 .403

Tactile . 705 . 247 ' 147

Visual .683 446 . .316

Receptive- Speech . 766 : .808 . 284

Expressive. Speech 813 471 .661

Writing L .873 .324 .855

Reading . -905 .186 .896

Arithmetic = .765 .623° . 487

Memory .732 .760 .149
Intellectual Processes .774 . .789 . 294

% Common Variance 36.0 : 32.4 31.6
% Total Variance - 27.6 24,9 24.2 :

Inspection of the factoral loadings on the abo?e tablé‘would
"~ indicate tﬁat .Fattor 1 1is stronglfufepresented by loadings on thé
ILNNB' scales of Receptive Speech, Memory, and Intellectual Processes,
witﬁ a moderate éecondary loading on the Arithmetic scale. -
Consideration of the - specific item content of these scalés would
sugge;t that; this factor is most probably reflective of a general
verbal intellectual function,‘including as components functions such
as attention to a;d discrimination of ph&nemic .sound units,
interpretagion‘\of the meaning of words and phrases,'analy;is'of
grammaticgl structures, recognition of numbers gnd performing both
written and ;ental calcula;ions, rgcall of word 1lists, sentences and
stqry content, :Ehiysis -and interpretation of parables, ahalogies
and common  idiomatic Vgxpressions, definition ‘of 'words,

N

‘identification of essential verbal similarities and differences and

”
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,abstract verbal classification skills.__This initial factor appears
to cover a relatively broad selection of verbal skllls, and in a
vmanner 51m11ar to the subtest comp051tion of the WISC- R, it reflects
.a combinatlon of both fluid 1ntellectual skills (abstract reasoning,

memorifation, of new word lists, etc. )} as 'wall as skills of a more

.crystallized natnre (defining vocabulary words,

performing simpl@_mathematic'a_l calculations, - etc.).  This first
factor willobe designated as a Verbal Intelligence factor.

Factor 2 emerged w1th pronounced 1oad1ngs on the Writing and

<3,

‘ Reading scales, w¥th secondary moderate loadings on the Fxpre531ve

Speech and: Arithmetic scales. This factor appears to be most

g . 5.

FHyooo S : . . ;
strongly related to the level of attainment in the language arts

‘area, with a particularly strong reflection of‘basic writing skills,

The loading on the Fxpre531ve Speech scale is consistent wifh this
1nterpretation as tni% partlcular .LNNB‘scale, while 1abelled in a
manner - tnat wonld _snggestvﬂaa primary focus upon oral language
functioning, has 33A1?F8¢ number of items (18 out of.the total of 42

y —

items) that require fdnctional‘reading skills for cumple‘ion. It is

also noted from an analy31s of the item ‘to scale curtelations that

th Expre331ve %peech items that 1nvolved reading were generally
among - the scales ~with the, strongest correlations to the total
Expressive Speech scale score, with an average item to scale’

correlation of 0.385. The FExpressive Speech 5caleritems that ‘d

9

mot involve or depend upon reading skills were, on the whole,

e_,somewhat weaker predictors of. the scale total score with an average

A %
; - L% ShH .
& o t . 4;?:“ ]
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item to scale correldtion of 0.287. The'Expressive Speech scale
from. the_ LNNB _is-vtherefore. more bstrongly reflective of general
fatility with reading than of oral speech functioning, and the
significant loading with the second factor would support an
interpretation of this facter being principally refle_tive of
1anguaée‘ arts academic attainment. This second factor _yill'be'
labelled as an Academic Attainment factor, and ‘is viewed as
refleeting principally crystallized abilities of phonemicAdecoding

~and oral pronunciation™ of letter - and letter combination sounds,

single word recognition and .oral 'pronunciation of words in

1sqlat10n, oral reading of short sentences and paragraphs, spelllng,'

wrltlng of  short phrases and -sentences to verhal cues, and

v o
performance of basic arithmetical calculations.

The third factor was characterized by strong loadings on the
Wotorb.and Tactile s ales{ coupled with moderate loadings on the
Rhythm- and Visual scalles. This factor appears to reflect the level
of performance Qn a Varletyvof tasks that are less dependent upon
verpal - mediation and which may be equated to the visual-spatial and
manual dexterity tasks that are 1nc1uded in- thé\Performance subtes%s
of the WISC-R.  The 1loadings ‘would suggest that thls_factor is
maximally reflective of the functions of motor speed, coordination
" and dexterity, appreciation e} spatial reIatlonshrps ahd right/left
discriminatien,’ perceptual "acuity of spaglal reIatlonshlps and
'configurations_ (via  both tacti}e and visual mbdalities),"and

concentrational *. factors ‘in the analysis of nonverbal auditory
iy . ‘
. £ ; :
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stimuli such,as rhythm and pitch.relatlonships. This factor will be
Jlabelled as a»Perceptual/Motor factor.f

;* Conslderation. of the observed factor structure on the: TNNB
uould suggest = that this battery of neuropsychologlcal tasks has a
strong saturation with a .general ability- factor e¢r an overall
adaptive functlonlng varlable, but that 1nterpretable group factors

- .are also present. The loadlngs of these group'factors would be
'dﬁquite consistent with " factoral loadings observed for other Broad |
‘ranged' battegies_fof .general functionino such as the WAIS-R and
WISC-R, and the tpree,}group factors obtained appear to reflect a!
strong vsrbal- intellectual factor, a nonverbal intellectual or
perceptual/motor %actor and a&factor that is reflective'of’general
academic attainment}-especially in.language arts,

From a neuropsychdlogical perspectiée,‘ these factors would
appear to be consiStent with the theoretical .expectations of a“
population of learning' disabled and behaviouraLly disordered
adolescent population. The strong loadlngs on the unrotated flrst
factor zguld be consistent with the observation that in this sample

of consecutive clinlcal referrals there was a substantlal range of

functioning levels displayed, with some cases displaying

-

. 7 '
considerable levels of clinical impairment on most variables,

including neuropsychological, intellectual and academic, while other
cases (primarily behaviourally disturbed youths with no histories of ’
specific learning problems) displayed essentially 'normalt

‘neuropsychological5%funcFioning and in a few cases significantly
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(Reitan & Davison, 1974).

121

\

above ' average intellectual abilitiés.':Avstrong loading on a global
level of performance factor would also he consistent ~with the
research ‘'on . the effects of 'neuropsychological dysfuncrion on

children, as the most pronounced effects of chronic/static

Nneurologicél -damage or maldevelopments are typically observed on -

- _ L ,
measures  of overall adaptive functioning such .as intelligence

\
\

©

"The identification of three interpretable group factors that

reflect verbal and nonverbal intellectual skills as well ‘as a more

specific academic, attainment factor would also be consistent with .

’

the previous research 1in neuropsychological fﬁhctions,'as verbai
skills” are generally. observed’ to be primarily reflective of the
functional integrity - of -the 1ef§& cerebral hemisphere, while

nonverbal or perceptual/motor tasks §§§ generally interpretedias

more reflective of  thée nondominant rightxterebral hemisphere._ The,
academic attainmént factor  would iikely be reflectiQe of a
cfystallized verbal skill, which 'whilevcleafly dependent upo; the
fuﬁctibnal integrity of the Janguage dominant left ;hémisphere
(pa}ticuiéffy\>thé 'iéft parietal—temporal—occipital. region), would
also be depenﬂent ;pon the pefsonal 1éarning expérience history, and

would reflect the end-product of an inté?hction between . basic

I -

~ Jearfing Competencies, exposure to appropriate la@rning environments

and emotional/motivAtional factors that support or conversely

discourage' the application of effort to mastery of academic skills.

The obtained factoral structure of the LNNB would therefore sﬁpport_
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the . view' thatéﬁthis battery is tapping . a number ,of essential

functions- that are relevant to adaptatlon to the demands of 11v1ng,
‘ and espécially to the nastery of academlc learning tasks. Both left‘
(verbal) and rlght (nonverbal) cerebral functlons appear’ to be-
“evaluated by ‘this battery, and both fluid as well as crystallrééd

intellectual skills are assessed ‘The results of5 this factor

~analysis wduld confirm both Hy—pothesis. 5 in predicting a str<)’"

‘general . level ‘of fnnttioning factor an Hypothesis 6 'in predicting
~ the presence of group factors that are .neuropsych01ogicaily
meaningful.

Derivation of an Abbreviated"LNﬁB

Based on the observ tipn of: a dramaticaily lower level of item
to scale‘ correlation copsistency, ‘the »eccurrence of a number of
items that displayed no significant variability among a relatively
heterogeneous samnle of adolescents, and the 6S§ervation of an
extremely high 1level of intercorrelatibn between the LNNB clinical
scales it was dec1ded to explére the poss1b111ty of determinlng a
subset of the LNNB items that would have maximal con31stency with -
the _;eale they were asslgned to and which would allow for retention
¥ adequate reliabilitf fdr each clinical scale. .

_An  item anal}sis of correlations between each item and the
eleven clinical scales'.was ~therefore eondueted and an abbreviated
scale scale derived,~retainingvon1y tbose items that cdrrelated both

signigitantly‘ and highest with the 'scale it was assigned to. An

f

~
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initidl attempt at eliminating all . iteis | that did not cerrelate‘{

highest with the scale on which they were placed plus all items that

~displayed zere :variance resulted 1in the retentioh of’a set of 175
, ‘ .

items from the original .269’ items -of . the. LVNB but resulted in
>'signlficant ‘losses in rel1ab111ty (Alpha coefflcrent) for several
scalesr Modification ‘of the 1nclus1on rules to allow for retentlon
of - some :items that correlated very hlghly (greater than 0.40). with -
the ‘assigned scale,. even 1f equally “high or m1n1mally higher
correlations 'were observed on other seales resdlted in- the
identiflcation‘ of . e subset of the LNNB items (hereafter referred to
as the Luria - Nebraska Veuropsychologlcal Battery - Abbrev1ated or
LNNB-A) that stlll allowed - for Qa 31gn1f1cehtvredu¢tion in total
-number of 1tems, ellmlnatlon of all items with zero varlance e;hleh
level of con51stehcy of 1tem to $eale correlatlon, and no less of

internal consistency for any of the ba51c eleven cllnlcal summary

scales (see Table 20).
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Table 20 '

Internal Con51sten417and Correlations Between the LNNB and LNVB—
: l

: _LNNB -~  LNNB-A
Scale . N Alpha - N Alpha LNNB—LNNB—A t P
~ Motor . 51 0.3l 28 0.381 0.961  0.497 NS
- Rhythm 12 .0.78 12 0.78 ~1.,000°  0.000- NS
Tactile o220 0.73- 14 0.74 - 0.957  0.424 . NS
Visual 14 0.73 12 0.74 10.992 I.641 NS-
Rec. Speech 33 0.71 - 18 0.71 0.961 . 0.052 NS
- Exp. Speech 42 0.84 23 0.8 0.981 0.712 . NS
- Writing 13 0,78 11 0.79 . 0.997  0.691 NS
Reading ~13 0.85. 11 0.86 0.999  3.948 .00l
Arithmetic 22 0.87 17 0.87 0.996  0.731 NS -
Memory 13 0.75 = 11 0.71. 0.975 1.455 NS
Int. Proc. 34 0.81 . 27 0.82 0.986 1.447 NS
Total N: 269 - 189 o : v
~ Average Correlations: 0.79 - 0.79 0.982

k/ 'The use of rnis item %nalysis and’selection procedure_thereby
r.resulted_“in the identifieation of . an abbreviated number of items
that retained (end in one case significantly improven)'flne
. reliabilitYi of the clinical scale, while feéuiting‘ in a marked
'rednction"in"bhe JOVerell length‘of‘the battery (Qith a Saving§ of
v e29.7 percent in length) and which had an extremely high correlatlon
v‘yith rhe  full LNNB battery scales (average correlatlon between the .
full'nend abbrev1ated. scales; equal “to 0.982). . This anbreviated
'battery wes ~considerabiyA mere 'consietent with ‘respect to the
correlations betweenv the ‘indiyidual items end the aésigned'scales,-'
with 175 'Qnt‘ of the 189 retained items (92.6 percent) correlating
hignestv witn'rheir aséignea scales;.a bereentege that is eSsentially

identicai_ to that reported by Golden, Fross and Graber (1981) for

their fstudy with adult ,subJects.' These results confirm the
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predictions of both Hypotheses 3 and 4.

°

. ' Q,

. Intefcorrelations‘of the LNNB-A Clinical Scaleé

The scale intercorrelations of the LNNB-A were also examined to

'determine the extent to thch th:: ahbreviation of the LNNB affected

‘the previolsly noted tendency for all scales to intercorrelate
highly. The -clinical scale intercorrelations for the LNNB-A are -
presented in Table_21.

Tabhle 21

LNNB-A Clinical Scale Intercorrelations

Scale 1 2 3 L s 6 7 8 9 10 11

L 1,00 .570 .47 .53, .32 .42 .40 .44 4T 48 4D
2 —.1.00" .46 .59 .45 .61 .55 .55 .63 .49 .54
3 .00 .51 .30 .46 .37 .36 .52 .43 .36
4 1.0 .45 .57 [S1 .52 - .63 .50 .55
5 : 1.00 .44 .48 .35 .55 .51 .55
6 , .o 1.00 .67 .75 .65 .44 .46
7 L A 1.00 .81 .66 .39 .48
8 - A 1.00 .61 .33 .43
9 ‘ ' " 1.00 .55 .65
10 1.00 .54
11 1.00

Note:’ Degfees of Freedom = 114;" all'édrrelatidns P < .001

On a comparisoﬁ of this intercotrelation matrix yith that of
.the priginal LNNB; it " is noted that there is a small but highly"
~significant ;eduction ‘in the overall le{el of intercorfelation
between ' the clinicalvscales, witii the mean.intercorrelation for the
'LNQB matrix béing .621; compared with a mean intercqrrelation of
.554 on  the LN&B—A matrix (t = 5.17, P < ;OOi).' Herver, there

continues to be a significant degree of overlap existent, with all

< Fl
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clinical (scales interconrélatingibeyénd the .001 S1gn1f1cance level

..§Uggeéting that ~a strong general factor is Stlll present 1n thls"

7
9 . . .
yo-

hatrix.

<

e’

C e . P

"Factor Analysis of the LNNB-A

]

. ‘ N
A principal  components factor' énalysis. of the LNNB- A

‘intefcorrelation matrix revealed the presence of two factors w1th

"eigenvalues greater than 1. O (w1th elgenvalues of 6 327 ‘and 1. 003)’ fl?V;

which is in contrast to. the 51ng1e factor with an engenvalue greater
than unity obtﬁlned on the same analy51s of the LNNB correlatlons.

This would suggest that the reduct10n in item overlap in the LNNB-A &

'
battery has resulted in some lmprovement in the dlfferentlaﬂ fattor

*

ldading of the 1nd1v1dua1"scales,~ but with continued' highly -

A
oy B

significant loadlngs for all scales on the flrst or general ablllty

faltor. As with the analy31s of the elgenyaIUe values from the

i

LNNB, the LNNB—A e1genvalues also dlsplayed a marked dlscontlnulty

-~
between -the th1rd and fourth value,i-and a three factor solutkon was

)

also 'suggested. " The factgz loadings for"these thred’ pr1ncipal o

component  factors, after, Varlmax rotatlon to, max1m1ze 's1mple

- , . ° /
i

structure are presented in Table 22. R T e

e
A
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Table 22

s

‘Rotated Factor Loadings for the LNNB-A

2 LA

LNNB-A Scale H Factor 1 Factor»Z' 5 Factor 3
Motor o 689, ¢ 1255 . 180 S 75,769
Rhythm o ' 643 0 482 ¢ "#383@ . .514
Tactile - - . .685 164 ’183; c. .790
Visual - -J657 . 374 o W412 © o .589
. Receptive Speech JTI71 ~ 0234 .842 .079
. Expressive Speech .787 698 . 393 .380
Writing : .846 .864 - <264 . 171
Reading L .896 .907 G124~ 24
Arithmetic - .746 .553 554 364
Memory : .696 - .095 . 712 424
Intellectual Processes .745 .353, 728 .300
% Common Variance 37.0 32.8 30.2
% Total -Variance : 2704 24,3 - 22,4

From the -data contained in Table'22; it is observed that the
three factor solution for the LNNB-A accounts for 74.l.pegcent of
the total variance for this abbreviated neuropsychological battery,
which is equivalehtv“te the 76.7 percent aCCbunted for'ln the threée
factor solution'for the LNNB.. The factor structure obtalned is also-
hlghly/ consistent with’ that of ‘the full LNNB with the first factor
dlsplay;ng primary loadings on the Readlng, Writing and Expressive
Speech, vand Arithmetic scales (equivalent to factor two of the

LNNB), the second factor hav1ng maJor loadings on the‘Receptive

Speech Memory and Igggllectual Processes 'scales (equlvalent to -

'

factor one of the LNNB) and the third factor dlsplaylng pr1nc1pal

loadings : on the Moto;, Rhythm Tactlle and = Visual scales, in a

manner entirely con81stent wlth that of the third factor from the
S ' '

VIVNB factor analy51s°,f



’
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It is concluded - that the E;ctoral structure of the LNNB-A is

essentially eqﬁgvalent with that of’, the full LNNB, with a large
eigenvalue (6. 377) for the flrst unrotated. factor 1nd1cat$ng_a high

saturatlon w1th ad general ablllty or level of performance factor

: 4

»and ‘three - group factors reflegting Verbal Intelilgehce, Academlc '

Attainment, and Perceptual/%otor abllltles. As with thé factoral
structure for the complete LNNB battery, these results would suggest
‘ that the -shortened LNNB-A is stLll adequatéij ltapping both the
verbal intellectual and academic achievement functlons 'that ‘are
dependent_ upon the left cerebral hemlsphere as$ well as the nonverbal
;sensory/perceptual, spatlal organization and perceptual[motor‘skills
that are typically ascribedl'to the right cerebral hemisphere.

Despite the substantial shortening of the length of the battery,
- these - factor loadlngs would suggest that no s1gn1f1cant loss in the

breadth of funct1onal coverage has occurred, nor any 51gn1ficant

alteration in the dlmen51onal nature of the functlons reflected by

the individual scale scores. These results would conflrm "~ the:

'predictions of - Hypotheses 7 8 and 9 regarding ‘the factor structure

\Qz 3

of the LNNB-A.

P

Correlation of LNNB with'other Measures

To assess the validitvffof the LNNB as a measure of functions

¢

that = are relevant to educatlonal attalnment and 1dent1f1cation of

3

learnlng disorders, a - correlational analysis was conducted betweenv

,
. . - . /

the LNNB clinical scales and ' the intellectual quotients from the

r

e X I

L

by

-
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WISC-R and the grade scores of the WKAT. " These correlations are.
summarized in Table 23.
Table 23 B N 3

€orrelations of LNNB with Intellecttal and AcaHemic'Test'Vaggébles

LYNB WISC~R WRAT Crade Score

‘Scale V.I.Q. P.I.Q. F.S.I.Q. Reading Spelling Arithmetic
Motor -0.38  -0.61 ~0.60 -0.42 - -0.36 -0.37°
Rhythm -0.57 + -0.3% -0.57 -0.57 -0.54 -0.45
Tactile -0.36 - -0.45 -0.57 -0.43 . . -0.39 -0.34
Visual -0.49 © -0.59 -0.65 -0.54 -0.45 -0.46 |
Rec. Speech -0.58 -0.35 ~-0.55 " -0.52 -0.46 ~0.43

Exp. Speech -0.67 -0.48 -0.68 . -0.78 -0.70 -0.51
Writing . -0.55 -0.31 -0.51 -0.82 -0.85 -0.61
Reading = -0.55 -0.31 -0.53 -0.87 -0.84 -0.50 "
Arithmetic --0.62 -0.39 -0.58 - .-0.65 vO.ﬁs ~0.70
Memory -0.57 -0.49 -0.63 -0.49 -0.3 -0.45

Int. Proc. -0.73 -0.45 =0.67 -0.57  -0.52 -0.55
Average: . -0.55 -~0.44 -0.59 ~  -0.61 '-0.56  -0.49

N=120 All correlations P < .001 _

On  this table - of results . from the LNNB, it is observed that
there are highly significant correlatiohs _between all eleven

clinical scales and the external variables of WISC-R I.Q.'s and WRAT

'rade scOres; With respect to the’dimen;ion of verbal intelligence
as reflected by the WISC-R V.I.Q. score,-ig‘is observed that tﬂe
LNNB Intellec;;al Processes -scale coffelates strongly with this
measure, with an iﬁvqrse correlation of -0.73 (higher scores on LNNB
‘ scéles :reflect greater impaitment-vvor lower .func;ioning),

' Perforﬁaﬁce I.Q. did .nbt,- however, correlateM;s,strongly‘with'thé

Intellectual Processes. scaié}'and while the ohtained value-dfiﬁﬁQ§5‘

st N Vg #é)"ﬂ '
is’ highly significant from a statistical perspective, it is matched
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or exceeded by five other LNNB scélé correlations, The highestf 
sinéle fLNNéy‘Eorrelation' with "P.I.Q. was obtained fo:’the Motor{
. . hd : i,
scale,‘ with a “corrg}ggion of -0.61, followed closely by ah
correlétion of . -0.59 with the Visuai scale. This would bé
consisﬁent with the f%;t that the WIéC-R Performance I.Q. is ﬁased
upon a series of perceptual-motor tasks that involve the anélysis of -
visual-spatial relationships and/or the motoric manipulatioﬁ of
matéfials' under time constraints. The overéil'or Full Scalg I.Q.

was obse;ved' to ‘correlate strongly with both measureé of nonverbal
abilitiés”'éh the Motor and‘ Viéual. scales as_wéll as with verbal
~tasks ‘as’ ;apped py the Exbressivé Speech and Ihtellectual‘Processe;
écales.' Théj Memory séalé, 'thch is cdﬁposéd of a combinafion of
-bd;h Lv§£§al as well as nonverbal immediate recall itemé, was also
| "observed to correlate highly with the FullfScale I.Q.Ascore. The
'correlatiéﬁ between‘“the Full Scale I.Q. and the vInﬁellectual
Processes scals_ _Qas relatiQely "robust at 40.67,> but it was
marginally exceeded by ﬁhe correlation éf -0.68 between the Fpl¥
ScalevILQ. and‘the.Expressive Speéch‘scéle. i

 With respect’ to the prediction of Hypothesis 10 thatqthe ILNNB
Intellectual Processes scalé‘woﬁld display .a higher correlation with
the WISC-R 1I.Q. .scores than any other LNNB cliniéal scale, it is
iﬁobservea that this only hélds Eo;};he Verbal I.Q. 5coré, while.fbfb
» both thg Performance I;Q.j'and Full Scale I.Q. variables there are

other "LNNB»fclinical scales that correlate"at the same or highet

levels than the Intellectual Processes scale. Hypothesis 10 is

-
-~ -
; ’
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therefore only partially" supported and the ‘view that-’the
Intellectual Processes scale is a measure of general (as contrasted
B with specific verbal) 1nteliigence must be reJected

It is apparent tnat this neuropsychologlcal test batgery has a
substantial loading on intellectual functions, and that the various
>clinica1 scales of the JLNNB%&diSplay strong associations with the
"verbal and nonverbal intellectual abilities tapped'by the WISC-R.
These results are relative}y consistént‘with'those of Mckay, Golden,

Moses, Fishburne .and  Wispiewski (1981) who reported that in their

‘sample of 280 adult subjects (including,neurological, psychiatric,

K

and hormal control Sublifts) e correlations Between_ the LNNB.

cllnlcal scales and WAIS I.Q. scores were highly’ 31gn1f1cant for all

{
comparisons (P < .Ql). The average correlations between the eleven

2

‘ S ‘ :
clinical scales and the WAIS I.Q. fcores were considerably higher in

the McKay et al. (1981) study, however, with'average correlations
with V.I.Q., P.I.Q., and F.S.I.Q;fof -0.72, -0.67, and -0.73 being

3 . i . .
reported in that study. S j&ould_ likely reflect the diverse

sample utilized in  that

populations ranging from- significantly impaired neurological

patients to normal controls of at least average general
intelligence, in contrast to- a -considerably more restricted range of
. - . . . o . :

impairment for_th%«nuTent sample of adolescent's.

While the LNNB appears to have a high level of satur :tion with

the general” intellectual factor (consistent with the results of the .

’

_ previously discussed factor analysis), it is also apparent that the

('% .

evaluation, with) subjects included from
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the Intellectual Processes scale is more clearly associated with or

reflective of verbal intellectual functions than of the nonverbal

inrellecthal skills such as are reflected by the WISC-R Perfermance

!

:I.Q. score. It is also apparent-from a comparlson of ithe average

e
correlations between the I.Q. scores ‘and the LNVB clinical scales

that Verbal functions are tapped more extensively than are nonverbal

skills by < the battery as a- whole, ‘This would ‘be generally

- consistent with the theoretical orientation of A. R* ,hrla, upon

whose. wdrk this battery was derived, as Luria had placed a
considerable . degree of emphaeis in his ﬁheoretical writings to the
primecy of the langeage dominant cerebraixﬁemisphere in assumihg a
controlling or directing. functien, aﬁd a large berceniage of his
invesrigative efforts and dereloped techhiques were~addreesed\tob’

exploring the intricacies of various neurologlcally based\language

diserders._ As ‘a - result, the bas;ng of the LNNB items) on the

theoretical position and thelpublished'evaluation procedures for the

Luria investigation (Christensen, 1975) has resulted in a
significant biasing toward more extensive coverage of verbal. -
functions, with a somewhat less exhaustive evaluation of nonverbal

Lo

* intellectual abilities. ' T

T
e
On the correlatlons between the LVNB and the WRAT grade‘scores,
!‘

it is noted %rom Table 22 vthat these correlations are“also all

“highly significant = (P .< <001 iin all eomparisdns), and that'the

highest - correiations ‘are consistently observed between ‘the WRAT

) . .
grade scores and the related LNNB academic scale. Thus, the highest
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e

_ correiation for the WRAT Reading grade score is w1th the IVNB

Reading‘ scale, the highest correlation wlth the WRAT Spelllng grade | (3
score is wi;h the [INNB Writing .scale, and the hlghest correlation
~with the. WRAT Arithmetic g?ade score is wlth the LNNB A{lthmvtlc'
scale. .-These results confirm the pred1ct10n§ of Hypotheses ll 12
and 13, énd pro?ide support for the _contention that» the.LNNB
academic scales are yalid measures of the scholastic skill areas
they purport to"aésess; In all cases the corrglatigns between the’

LNNB aqédemic_ scales and the corresponding WRAT variables were

-

significantly  higher. than the correlations between the WISC-R

intellectual esfimates and 'the WRAT scores, suggestlng that the
\

' observed LNNB-WRAT corrqlatlons are attrlbutable to more than just ay h"
. -. L3

general 1nte11ectLa1 abllltyxfa;tor. This would be consistent with

the observation of a third Academic Attainment factor in the LNNB
P . A . N ) : : .
factor analysis, and supports the interpretation of the LNNB as .

displaying a combination of both fluid and crystallized intellectual
abilities,’

S

'

.Correlation of the LNNB-A with other Méasures

.

The corréiatiohé between the’ shortened format: LVNB A and the

WISC—R and WRAT were also 1nvest1gated, and the obtained results are
‘ presented in Table 24. o S - L ,
. v : M ' . Y]

a
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Table .24 ;/> ; - _ S .

[y

Correlations’ of LNNB-A with Intellectual and Academic .Test Variables

LNNB-4 ' WISC-R' - - WRAT Grade Score

Scale V.I.Q. P.I.Q. F.S.I.Q. Reading Spelling Arithmetic
Motor , -0.34 =0.56 -0.54 -0.38  -0.32 | -0.36
Rhythm = -0.58 " -0.40 ~ -0.57 -0.59 . -B.55° | -0.47
Tactile -0.32 ' -0.39 . -0.42 = -0.42. 0.37  _0.32 r
Visual '-0.49  -0.56 -0.62 -0.57.  0.46 - -0.47
Rec. Speech -0.53 -0.29 -0.48 -0.44  -0.3#  -0.36

Exp. Speech  =0.63 -0.47 -0.65 . . -0. 78 —0.69 . =0.50
Writing - =0.54 -0.32 = -0.51 -0.83-.,: -0.84 ~ -0.61
Reading - -0.53 -0.33° -0.53 - -Q. 87. - —O.8A 0,52
Arithmetic’ -0.60  -0.39 -0.57 20. 6e> - -0.63  -0.71
Memory -0.48  -0.45 - -0.56 -0.41 ~0.32 " ~0.41

Int. Proc. -0.73 -0.47  -0.68  -0.55* -0.48° . _0.57
Average —0.52 -0. 42 - -0.56 - =0.59 -0.53 . -0.48

V—IZO All correlations P < .001

s

-On thlS table it Ls.obéérved that the correlations between the

LLNNB-A scale _scones‘_andfthe 1ntellectua1 varlables from the WISC-R

remain_ highly. 51gn1f1cant ~ As with the correlations: w1th the full
- {l‘;_ . s

LNNB, the langnage functlons reflected by the WISC-R Verbal I.Q.
;score';wet;;.mére strongly ~corre1ated w1th ‘the LNNB—Al‘than the
snonverbel' lntellectual abilities’ tapped by the: Performance I. Q
vefiehle: :hlt is also noted ‘that the’ LNNB—A Intellectual Processes

‘ scaLeV “temains‘ predom;nantly a measure of verbal 1ntellectual

.8

:fablllty, with a 51gn1f1cantly stronger correlat1on w1th the WISG-R

Verbal I Q. than w1th the. Performance I; R score. Nonverbal

,, “f,

~
¥
L

&

ﬁintellectual ab111t1es are best reflected on the LVNB—A by the Motor
- and Vlsual scales, whlch,‘ vconsistent with the results from the T

te;Tcomplete LNNB and ‘the "general ability measure represented by the



WISC-R Full Scale I1.Q. was observed to'be,mostkstrongly associated
with . the Intellectnal Processes, Expressive Speech and Viségif
scales,' re?lec@hng both verbal and nonverbal tasks. The average
»cor;elatlons ‘betneen the &LNNB*A and the WISC-R I.Q. variables are
only mininally lower (.02 to .03) than those ;rsplayed for’the TVNB
suggesting . that the reductlon in the length of the battery has had 2

1nalv effect upon the coverage of the intellectual functioning

ables} with. both verbal and nonverbal functions still
significantly represented. - ’
\With~:respect to the prediction ot Hyoothesis 14 that the LNNB—A
Intellectual Procgsses scale would correlate h1gher with the WISF R
I.Q. scores than any - other LVVB A cllnlcal scale it is observed that
this?‘predlctlon.ls conflrmed for both the Verbal as well‘as the Full - -

Scale‘ I.Q. variables, but is reJected for the Performance I.Q. score ‘

var1able ... The correlatlon between the Intellectual Processes scale

r

and the WISC-R Full’ Scale I.Q._ is also observed to be only
‘marginally higher than the correlation between“the.Expressive Speech
scale and this T.Q. variable .As withk the full LNNB," it is
concluded. that the LVNB—A Intellectual Processes Scale remains
predominantly ;a ‘measure of verbal,intelligence, with conSiderably.
,weaker coverage ’of the nonverbal intelleCtual abilitiesvtapped by
the WISC-R Performance I.Q. score. o

Acadenic functioning was also observed to be significantlyﬁ

correlated with thef LNNB-4A, and as with the LNNB it is noted that .

: 3bhe .academic scales of the ILNNB-A are the most robust correlates
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with tHe WRAT yariables."'ﬁoth the LVNB-A Readlng and Arithmetic

scales. dispiayed the strongest correlatlons with the equivalent WRAT

-rocore, but the  LINNB- A ertlng‘ scale failed to

l

gisplay’ a
' s1gn*f1cant1y higher cotrelatf@Q;Elth the WRAT Spelling grhde score, '
with the- LNNB-A Readlng score’ dlsplaylng an equal correlatlon to
QRAT Spelling. Thls 1s esseqtlally consistent with the f1nd1ngs on
v the _L.NNB, howéver as even the. full battery dlsplayed

orly a

'mlnlmally hlgher correlatlon for the Writing scale over the Reading
scale (.85 compared to - 584) he. d1ff1cu1ty in establlshlng a
clearly higher correlatiop w1th the Readlng or Spelllng WRAT scales

is, ' however, also. lafgely §;f reflecblon of the strong

'1ntercorrelat10n betweeng these two WRAT varlables as in the sample

. .x\k - X 4 e R X
of 116 subJects usedjfot'the INN%gﬁ 1nvest1gat10n, the WRAT Readlng
) it mﬂf‘ vw;f, ;,

and Spelllng grade sthreaﬁ’h
'1eve1, which 1is even hlghegl":j,~ ‘ the intercorrelation of 0.81
hetweén the LNNB-A Readlng and Writlng scales. 'The extégheiy high
correlation between the two WRAT language arts scale.;ariables would
indieate that they are highly -overlapping ih_functighal cohtent;
such  that any variable_that.correlates strongly with one must‘also‘
chrrelate to an eésentially similar level with the other.

;There is, hoygver, a much clearer differentiationlpbssible
bétwqen‘ thé academic attaihmeht of the two LNNB-A lanEuhge arts
scales of Writing and ﬁéadin&)andtthe Arithmetic scale, such that
the" WRAT Arithmetic- grade schre is correlated with the LNNB—A

: ;.o .
Arithmetic = scale at ‘a significantly - stronger level than with any

-
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4other' LﬁNB—A scale, including the language arts'academic scales,'andv
‘the two . WRAT language arts scales (Read1n° and: Spellan) correlate
-at a s1gn1f1cantly stronger level klth the corres ondlng two LVNB—A—
language arts scales “than. with any other cllnical scale. Thesel
"findings would~ confgym the predlctlons of Hypotheses 16 and 17 ‘and
'.gine partlal. support to the predlctlon of Hypothe51s 15 and would
1nd1cate that even w1th the substantlal reduction in the length of
“the battery, thev LNNB-A academlc scales remain robustvand valid

reflections of the basic academic .; skill areas they purport to

measure.

'.MultiplevRegression Anal?ses.of'the LNHB and LNNB—A‘
An_ alterhative‘ approach 'to _injestigating .thé'utility'of.the
LNNB;‘as a.measurehof educationally relevant functions is to eﬁplore"
thé ~ability of the test battery as * a whole to predlct external .
crlter1* of 1ntellectual abllltles and academlc atta1nment, u51ng a‘
multlple -regres510nv analy51s. ThlS allowed for the wdentlficatlon
of‘.whichi elements in ‘the LNNB prov1ded 1nformat10n that yas related‘
to the’“'external._.crlterion, and the' estimate ‘of; a mnltiple
correlatlon ,hetween':the ,LNNB and each of the -WISC—R vand WRAT
~ variables. ‘v : .; | _" o - _‘ g a _ ;0".

o

Prediction of WISC-R I.Q. Scores from the LNNB

Prediction ofldintellectual' functioning ~was investigated and
-:uéing a stepwise multiple'regression‘analysis of the LNNB clinidal‘

scale . T-Scores 'the.‘following ‘regression -formula was “derived to . .
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predict Verbal I.Q.:
Table 25 | - .‘

Multlple Regre531on Analy31s of LNNB to Predict V.I. Q.

LNNB Varlable S Beta Coef, S.E. .k-F of Beta - P
Intellectual Processes. -0.664 0.115 33.261 0.000
Expressive Speech -0.378 . 0.138 . 7,471 0.000
_ Rhythm , :=0.383 0.230 »2.759 . 0.046
. Constant term in equation =‘114.912 H 4
. _ : ‘ : 2 ' o
Multiple -correlation R = 0.766; R = 0.587 - .

From this - table,v,it is observed that the multiple”correlation'
fcoefficieht obtained" between the ‘three LNNB scales and the WISC-R
F-V.l.Q. falls at a relatlvely robust level, and accounts for about 59
.‘perCent of the variance in thlS sample s V. I Q dlstrlbutlon ’ The
combinatlon of predlctors 1ncluded in»'thls regress1on éeouat1on
conflrms that the' LNNB Intellectual Processes scale is a strong :
t _predlctor ‘of general verbal 1nte111gence as well as the Fxpress1ve
Speech scale., The substantlal ‘third contrlbutlon from the Rhythm
scale was 'unexpected hoyever,‘ as’ thls scale is, on the surface,
apparently nonverbal in lts:orientatlon, and no clear analOgue for
‘this - type of task is present among the WISC R Vergal subtests The:
LNNB Rhythm scale is »composed of - a serles,of 1tems that requlre

'»sustalned . concentration, ‘ attention to auditory st1muli (both

rhythmlcl and, pitch perceptlon) and ‘on several items the applicatlon

of - GOuntJng of groups  of ‘beats. While‘the stimuli presented are
~nonverba1 in nature, - the task demands 1ncorporated on thls scale

;allow for and encourage the frequenr appllcation of . vérbally guided

Y
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strategles?z such as’ p' n%‘thé number of beats, verbally labelling

»

tones as belng hlghe; or lower 1n pltch and 3551gn1ng verbal labels

~

 to ind1v1dual tones of lower and hlgher sound intensity to aid in
recall of the patternlng of the groups. In all cases, the preSented
- stimuli - of tones or beeps are presented wlth very llmlted ranges of

variation, whlch also alds"tne utlllzatlon of 31mple verbal

R
o

- -labelling. Thus, while the st1mu11 are of a nonverbal nature, “the ' *

task ldemands are such that the appllcatlon of an analytlc strategy
based-‘upon' verbal labelllng 1s Lrequently used, and thls scale is -
"observed to load exten51ve1y on the verbal 1nte11ectual dimension. . }:
Verbal <1ntelkigence, as reflected by the LNNB would appearﬁto
be a combinatlon .of oral - and wrltten 1anguage SklllS (Fxpre331ve’
Speech), fac111ty in’ hlgher level abstract reasonlng u51ng 1anguage

(Intellectual Processes) vand~va fac111ty WIth applylng,-verbal '

analy31s strategieS' 'even—’-to problem solv1ng tasks 1nvdlv1ng

| . ..u T vy M 1&1@» .
nonverbal stimuli;(Rhythm) The obtalned multlple correlatloh “would

inditate that  the INNB could be used as a valid measur@ of "verbal.
,; bg»" /

intellectual functionlng, at least w1th1n the: abllltygrange covered :
R LT o "ﬁﬁ :
by thls cllnlcal sample.fv' / S e SR

o+

1 é : i .
- A .
, The“'stepW1se fegress1on analysis for preﬁlctlng Performance

, é
-1.Q. was conducted a’ slmllar manner and %nelded the follow1ng
. <¢y |

B . '.v- _'L . ‘.‘ ,.._l'.“.’- , L ;¢

>
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Taple 26

Multiple Regressiga

Beta Coef 1s.Ewl 'F of Beta | P

S . R BN

LNNB Variable

Motor | - —0.304 '0.150  75.823° " 0.000
Constant teerin eouation ='117. 345 ‘ #é@
fy . ] P :\ - ,-“' ' . ‘ }?
Multiple correlation R = 0. 632 = d. 399 A -

=

On  this table, it is obServedi that only a single‘predictor
< . A B

variable was . included thet met . the mhnlmal 1nc1uslpn crLterlon at

¥ . rf L'

the 0.05 probablllty level. ThlS 51ngle varlable, the Wotor scale,

resulted in a multiple co:relatlon coeff1c1ent est%mate of 0. 632 E

and accounted for approx1mate1y 40 percent of the sample varlance 1n

Performance 1I.Q. scores. .- As noted prev1ously 1n the dlSCuSSlOﬂ of,:

3 w:

the 1ntercorrelat10ns between the LNNB and WISC- R, the LNNB appeared5

T to dlsplay a generally hlgher ‘Tevel of correlatlon w1th ‘verbal

intellectual functlons that with nonverbal ab111t1es, and)th1§ has»
been Substantlated by this multlple regres31on analy51s. Outslda of

the one -ma jor loadlng on the Motor scale, the baLance of the TNNB

¢

:'elinicalv scales. do not present —suffic1ent unique var1ahce to

sign{ficantly improve upon the predittion using the»Wotor‘seale
A . .
alone. This would suggest that the LVNB Wotor scale which is

composed of a varlety of tasks thac assess motor functlonlng through

both gross motor movements as well as through displays of flne motorj- -

/I

coordlnatlon and speed, would 'be viewed as tapping into the same_v'u

general ability domain as the WISC—R Performance 1.Q. score. ,ASjU

speed of response <and :reaction time,are specificﬁlly included.as ?.' o

!
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'~ components ’of the Wotor scale, this would support 1nterpretat10ns of
’ ’ ‘#
WISC—R Performance I Q. as belng at least partla ly dependent

o upon su¢h s1mple mdtdr funct1on1ng factors (c. f , Sattler, 1974).
,)Yhe WISC—R Tuﬂl Scale I.9. wasl next - investigated, and the

_ mulyiple regre551on equation for the LNNB -clinical “scales. is
(' -

g pregented 1n”fgble 27.

" Ta 1@:27 '

»

Multiple Regression Analysis of LNNB to Predict F.S.I.Q.

I R ¢ ' : : . '
LNNB Variable’ o Beta Coef.  S.E.  F-of Beta P
Int%llectual Prodesses -0.697  0.095  53.666  0.000
Motor 7 | ©-0.621  0.115 29,403  0.000

\

\ .
——— e e e e e ——— e e e e e e et e e

Constant term in equatlon = $20.602
o 2 o
Multlple correlation R 0.751; R = 0.564

This vreéression eqnation table 1nd1cates ‘that. the WISC—R Full
Scale I1.Q. can be best predicted from the LNNB data through a
weighted combination, of the Intell&ctual Process scale.(Which.hasn’

, been; observed o tap primarily verbal intellectnal:skills)_and the

,;;MOtor- scale (as a measure of nOnverbal/intellectual skills). The

 ‘obtained ‘multiple correlatlon coeff1c1ent is relatlvely robust and

‘accounts"for approxlmately 56. percent of the variance in WISC R
'general 1ntellectual functlonlng in thlS sample The relatlve small |
number of LNNB varlables included in thlS regression equation would
suggest that the;f is a very strong,degree of overlap between the

different . LNNB }clinical' scales' with respect to 1nte11ectua1

functioning, . such that a very smafl selection of the cllnlcal scales .
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is sufficient to -account for mé&%“égf,;he“variance-in the sample .

142

‘ . ) 7 Co
distribution, and .the balance of the,LNNB pqagiding little further
51on1f1cant irnformation’ regardlng 1ntellectual functlonlng

Egﬁﬁlctlon of WRAT Grade Scores from the LNNB

. . X - .
In a slmllar grannexr, the LNNB clinical scale T Scores were used

in a stepwlse multlple regr3351o& to predict the three academlc
-attainment grade scores from the WRAT. The regression equation data

for the ~prediction of the WRAT Reading grade score is summarized in

Table 28.

Table 28

) -
[ A

Multiple K;gres°1on Analy51s of LNNB to Pred1ct WRAT Read1ng

LNNB Varlable B Beta Coef. S.E.  F of Beta P
Reading © . -0.068  0.011  39.036  0.000
Writing . =0.045  0.012 14,652 0.000

Expressive Speech -0.033 ~ 0.010° 10.980  0.000 -

ot it o o et e i ey o ¥ p—

a4

-Constant term in'equation = 14.969

- o 2 ufE
Multiple correlation R = 0.901; R = O.ju
N - ’ .

= B -

4

S From this table; it can be seen that the’ LNNB scale varlables
P

of Readlng, Writing and Expre351ve Speech can be combined to yleld a -
hlghly 31gnlf1cant( multﬂﬁle correlation -coeff1c1ent that accounts
for approximately 81 percent of the variance in the WRAT Reading
grade score for th;e sample ‘It is also noted that the LNNB Readlng‘
ec;le is the‘ first variabie to -enter nthe stepwlse regression
equation afid this 1is consf§tent w1th thefpredicted results, and
supports the Valldlty \of this scale as a measure of basic reading.‘

skills. - As noted‘~ previously in  the discussion 'of the’

<,
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intercorrelations between the LNNB Reading a ertlgg scales, these
'v;t;o Vvariebles vere hlghly correlated but the 1ncorporat10n of both
:in the stepwise regresston equatlon would 1nd1cate that the Wr1t1no
soale alsy contains some unlque variance that. adds to the predlctlon
of the] WRAT Readlng score, above and beyond ‘that contalned in the
- LNNB Re dlng scale.".As both of these measures were,observed to
display substantial_correletions with both verbal as‘yell\gg_general
intellectnal fnnctioning, it is likely that this contribution from
the Writing_ scale méy be related to the saturation nith the»verbal~
: G

intellectual rféctor. . Tt is also noted that there'-is a_.very
N

significant contribution from the Expressive Speech scale. As was .

—

discussed prev1ously, this LNNB has a strong loading w1th the verbal
intellectual factor, and it also contalns a rather hloh number of
rtems that: demand functional readlng skills for completion; such
that it is as much a measure of readlng ability as a measure of oral
lanéuage~or verbal intellectual skills.

The ‘Tegression equation date vfor the predictron of the’NRAT
Spelling grade score is“presented iniTeble 29. |

Table 29

‘Mnltiple Regression Analysis of LNNB to Predict WRAT Speiling

LNNB Variable ° Beta Coef. . S.E. -~ F of Beta P

Writing | +-0.158" - 0.009-  298.510  0.000
 Constant term in equation = 15. 535 '

. Multiple correlation Rb= 0;847, R = 0,717

This regression‘analysis‘indicated.that the best LNNB predictor'

[
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of the WRAT Spelling score was, the ertlng scale and that thls.
scale varlable/ alone was suff1c1ent to account for about 72 percent

3

of the varlance in the sample dlstrlbutlon of WR}T Spelllng scores .
'Spelllng ablllty,'.as measured by the WRAT Spelllng test appears to
be a more spec1f1c sklll than readrng,A and has fewer varlables
.contributing to its variance. |

The multiplé» regression equatien data forjpredicting the hRAT'
Arithmetic.grade score are presented in T;hlek30l o ' '
Table 30 . y o S , @

-Mu}tiple Regression Analysis of LNNB to Predict WRAT Arithmetic'

LNNB Variable Beta Coef. S.E. , F of Beta P
'Ar-ithmet_ic ' | T 5035 0.006 - 136.242  0.000
Writing D -04,026 - 0.010 -7.327  0.001 -
Constant-term’in equation'= 8.2?7 ) ST : (——-
Multiple correlation R = 0.720; R =.0.519

iyresults indicate that a weighted'combination of thé LNNB
'Tplus the Writing scales was the most successful in
_vpredicting» the  WRAT Arithmetic grade 'score, w1th .a multiple

correlatlon coefficient . that accounted "for approximately 52 percent

[ fh\the sample variance on WRAT ‘Arithmetic. These scale weightings .
Tt consistent, u;th expectations and sugéest that both spec1fic '
: arithmetical skiils as-well as language arts skllls are requ1red to
_complete the wrltten calculatlons of the WRAT Arithmetic test.

‘Consideration of .the results fhom these regression analyses

would ‘indicate that the LNNB is a relatively robust instrument with

LY

\ . Lt T~

.‘-a\
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Jrespect  to evaluatin ' acadeﬁie ' aéhféveéeht with ver
espe: 8 y

~actual academic skills in the LNNB.

1)

Q8T

]

", "0 ’ t_ @

M

highA”U

eofrelations with reading and- spelllng and' a m&derately

multlple correlatlon with arlthmetlc attalnment In’éach case it is
observed that»’the LNNB academlc scale that corresponds to/the WRAT
attainment area is the first (or in the case of spelllng the}ﬁ,ly{/////
variable - tov enter the regre351on equatlon, a finding that supoozf
the’lVaiidity of the LNNB acaoemlc scales as measures of thevshllls

‘ _ - o o S :
they ,purport to assess. It is - also noted that thE(’multiple
2 o . 4

correlatlons obtalned are generally ' higher than these/typlcally

|
1

reported from studies using' intellectual test scores to predict
academic’ achie@ement,' which are geherally,,observed ‘to }esult in
correlations around the '0.50 level (Matarazzo, 1972). This wduld

apoearEQto "be related to the inclusion .of measures of both Fluid

" intellectual - abilities as well .as more crystallized measures of

-y v
e .

With réspect to the prediction of Hypothesis 19 thet highl}r
significant 'predietions of ‘WISC—R and WRAT variables would be made

on the basis of the LNNB clinical scale data, it is observed that

“all three of" multiple correlations with the WRAT grade score

chosen cut-off of 0.70. With respect .to the WISC-R intellectual

variables were highly' significant and exceeded the arbitrarily

’variabies, the multiple correlations with both -the Verbal and Full R

~Scale I.Q. were in excess of the 0.70 level, while the multiple'

correlatlon with Performance I.Q. fell substantlally ‘lower than#thls

‘criterion level. It is therefore concluded that the LNNB represents

i
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a hlchly 31gn1f1cant measure of both academlc attalnment and verbal
. aﬂd géneral 1ntellectua1 functlons,v but that it' is ?elatlvely
def1c1ent as . a measure of nonverbaha}ntellectual ab111t1es
“ . .

. Comparison of the LNNB and LNNB—A Multiple Regre531on Analyses

. A similar serles of multlple regre%plon analyses to predlct
WIéC;R I.Q. scores and WRAT grade scores was also conducted, u81ng-
. the raw score.totals for each of the LNNB—A cTiq}cal scales. These .

regr2231on analyses yielded equatlons that were n%zhly'consistent
-wdth those from the full LNNB.. Verbal I.Q. was found to be best‘
predicted féom. the " LNNB-A by, a. welghted comblnatlon of the
- Intellectdal Prdcesses and Exnressive Speech scales, Performance
f.Q, was also 'fcund to be predicted’by the.single yariable‘of the
Motorl scale, and the WISC-R- Full Scale'I Q. was predicted from a
comhlnatlon of Intellectual Proceseee, Expre351ve Speech and Motor
scales. . The WRAT grade scores were _observed “to aleo show a.
relatively consistént - pattern fof predicter loadings, with the WRAT
Reading grade scé}e being predicted- by the welghted comblnatlon of
LNNB—AJ Reading, erting and Expre331ve Speech WRAT Spelllng wasA
Vpredicted. by the »comblnatlon of LNNB—A Writing and Readlng scales,
and -the WRAT Arithmetic grade .score  was best predicted by a
.combLnatlon of LNNB~£ Arlthmetic Wr1t1ng and Intellectual Processes
jscales.- The obtalned multlple correlatlon. coefflcients for the

LNNB;AV‘were~essentially equivalent to those from the LNNB,regreseion _‘

analyses, and are presented«in Table 31 for.cqnparison purposes. ,
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. Table 31 * . “n

L

Multiple Correlation Coefficients. for LNNB'and LNNB—A

. . . ) -7
© . LNNB LNNB—A '
Predictor - = = ' o 2 o2 .
Variable . . R R ' | R R g{
"'YISC-R: . )
Verbal I1.Q. 0.766 ~ 0.587 . 0.765 0.586
Performance I.Q. 0.632 0.399 0.568 0.323
Full Seale ICQ . 0.751 0.564 0.763 0.582
WRAT: | o | -
. Reading Grade Score . 0.901 0.811 0.901 0.812
Spelling Grade Score " . 0.847  0.717 0.895. 0.801
Arithmetic Grade Score ° 0.720 4//O‘§19 0.737 © 0.543

.« As can be seen frfTL,ﬁﬁ dat:V/:;TE;ETé 31, the abbrev1ated

VNB—A battery has /aiétalned a robust level of - valldlty with

- respect. to being able to pred%&t both inte;lectual as well as

educational attainment variables. The multiple correlations for the

WT SR ~Muivalent between the two batteries with respect)&j

predicting both t.= Verbal and Full Scale I.Q.'s, but a small

reduction in the <y: -elation with Performance I.Q. is. observed.

With respect ' to predicting 'educational ~attainment;.the LNNBfé is
“bserved to Yiéld ‘an  identical level of prédicttveivalidity with
respect. to predicting the;‘WRAT Reading grade score, énd'slightly‘
higher multiple cor ~-latiorns are observed between the LNNB-A and the
wRAT Spelling an' Arithmetic gradevscotes than bétweén the-LNNB'and.
“he same We:T est v#riables. ‘ : ' ' _ﬁ Q; :

lt . .appears that the substantial reduction 1n tést iength for.

the LNNB-A ﬁas had .insignificant effects on the valldlty of thls

abbreviated» battery/ as a measure of" general 1ntelllgence -and

/



e S~
R . 3 :
& B _ . , , R
R . 5 0 . L . N
e et | o SN A 148
4,3 3o '.‘ . . ‘
i 2 : ]

" academic §‘hn.;nment The only area in which the abbreviated battery¢;

displays # e nlflcantly lower: multlple correlatlon coeff1c1ent is

';§? the predlctlon of the Performance 1.Q. score, and this is

3

“bbserved to be the weakest area of predlctlve valldlty for both the

"LNNB- and LVNB-A batterles It is concluded that nelther the LNNB or

the LNNB—A are fully adequate: as measnres of the " nonverbal

: inteiieetual skills tapped by the WISC-R Performance subtests, and"

that the abbreviation process has only minimally contributed to
further reduction 1in this area of relative weakness. - The reduction

o~

o« in 'ther length 8f the battery as achieved on the LNNB;A‘could;

: however allow for the_eindOrporationAfof‘ additional measures of -

It
D4

'éthrough

" to 1dent1fy subJects wlthln the sample that had dlfferent patterns .

lgﬁ : An‘ add1t10nal approach to the evaluatlomf

&
¥

B

nonverbal inte}lect while maintafnlng'rthef brevity of the overall

.assessment process, gﬁereby 1mprov1ng upon the coverage of sklllst,,}f”

202

WIChOUt addlng to the total t1me requfiadf Or. an assessment.

K v .4‘,

v i
Identlflcatlon of Subgroups of Students Deflned A Prl %

KRR

N
& g

,f the utlllty of the _

,‘ PR
,n'

LNNB for educathggl assessment purpo?es ‘was to explore the ablllty
of this neuropsycholog1ca1 battery to '1dent1fyv 1ndiv1duals with

varying patt;;vs- of academiv performance .and - the presence of .

different g#kterns of ‘academic achievement deficit, ThiS‘was done

appllcatlon of a 11near discriminant analysis to attempt

of academic achlevement on the‘WRAT From the total sample of 120

s

*subjects; a total of 114 were” 1dent1f1ed that could be classifled a’

, v . /
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membership ~“was a551gned to

‘c13851f1able 1nto ‘any of these three deflned groups.

were utilized in. a linear d1scr1m1nant analy31s to " attempt

s 149
pridri_ into. one of three subgroups conslsting of: 1)~A specific
ledr ing 'disability in arlthmetlc, 2) A global legrnlng d15ab111ty

;Zv1ng both languaoe Arts and‘arlthmetlc, or 3) Vormal learner

with " no significant deficits in either language arts or arithmetic. -

The groups were defined on the basis of the WRAT standard scores,

L

with membérship 1in Group 1 (specific arithmetic disability)vdefined'

as displaying: a standardf score bf ‘less than 80 on the WRAT

~ Arithmetic test, w1th both Readlng and Spelllng falllng at or above

a standard score of 80 G‘pﬁ ;_global 1earn1ng d15ab111ty)7
. A N o o
ual ‘who displayed a

combination of significant delays inkv ademic attainment'in both

. - (.
-lahguage arts and arithmetic w1th WRAT standard scores helow 80 in

“both Arlthmetlc and elthereﬂﬁ%u}both of the Readlng and Spelllng

tests : Cases we;e 3351gned‘%g oup (norhal learners) 1f none of

"v' a

% the JRAT standard scores- fel& l&ﬁ%ﬁhe 80 polnt\level Four caSes:“

from the orlglnal pool of‘l%@ wpre ellmlnated due s %50 m1581ng data
, v e

: ;pat prevented the calculation = of equ1valent scores! for}both the

- . -

.qLVNB and LWNB»A and tndi addltlonal ,cases were- ellm;nated as’ not

g
X

P
. . W N ar
2 : RS s 5(

Following a331gnment of all cases to these . a prlér% group

cla331f1cat10ns, the scores from the eleven hNNB c11n1cal scales,

assignment' o‘-three subgroups. The' results ‘of thls dlscr1m1nant

BEERN

: analy51s for the LVNB cllnlcal scale data is presented in Table ey B




. ' |
150
Table 32 . o | AR
. * ‘v ) . ’ : ) .
ClaSsificétion of Adoleécent Cases by LNNB Data
o Llnear Discriminant Cla331f1cat10n
Group 1 Group 2 Group 3
Group ' _—
i 27 7 3 N =42
2 | 6 43 0 | N=a9t ;
3 o 2 17 N'= 23
N =37 - N =52 N = | Total 114 - 2

On this 3 x 3 c1a831f1cat10n matrlx 1t is readlly observed that-
the maqorlty ’of the clas31f1cac10ns derived from ftﬁe. linear
discriminant. enalysis of the :LNNB vciinical scale ‘dace werei
consiStentv wicﬁ the actu31 éroﬂp assignments'as specifiee a priori
by che WRAT acedemic attainment pactern. Applying a test for.;
discrimihatory power as‘described by Press (1982), the relation;hip,'

between the two classification schemes is observed to:be highl? '

[
significant,- with an obt%%ned chi square of 94 78 (df = 2 P <

.001). An  overall - classification accuracy- (all three = groups

, combined).}of_ 76.3 percent was obtained;' It canﬁbe concluded that

e : , :
the linear ’ discriminant analysis was ~highly 3uccessful in

'cla851fy1ng 1nd1v1duals into the three subgroups at much. better than

~a chance level, and thlS conflrms the pred1ct1on of Hypothe31s 20

STt is noted, however, that the levéitef classification accuracy
was ‘rather 1ncon81stent across the three grdups, with members of
Group 1 (spec1f1c arithmetic dlsabilify) being 1dentified correctly

by the dlscrim}nant analysis 27 times out of 42, for a 64.3 percent
5 ,' v . )

¢ ‘



hit rate, members of Grohp‘ 2 *(global learnirg disability) bein
‘correctly 1dent1f1ed for 43_'out of 49 cases (anlé?}S'percent hi

= e .
- r td

rate) '.anq> ’Group '3 '(normal learners) . reteivino * correc
-classifications 1n 17 out of 23 cases, for a 73.9 percent h1t rate,
Lo -
2>

", The patterning -+ of erroneous cla331f1cat10ns was alSo observed to b

quite_iaifferent"for the three a prlor1 groups, w1th members of th

[

arithmetic dlsab111ty grouplng hav1ng an essentially ‘equa

probability of be1ng mlsidentlfled as e1ther globally impaired o

normal learners‘ 'all m151dent1f1cat10ns for the global learn1n

B S

dlsablllty group were m150531gnments to the arlthmetlc dlsablllt
group, and from the normal’ learners group there uere twice as man
mlsc1a331f1cat1ons as a;ithmetlc disabled than as globally 1mpa1red

lhe'. patternlng ofl these c13351f1catibn errors would b
.gonslstent -Wlth general ekpeotation, as the three a pr10r1 group:
could .be; viewed as- falllng along a contlnuum of 1earn1ng def1c1ts
with the normal group functlonlng the highest, the global d13ab111t
‘group the 1OWeSt and the selectlve arithmetic dlsablllty group at
falling ~ _at»‘some 1ntermedlate p01nt between these two extremes.
Within such a vlew,v the “fact that the 1ntermed1ately placed grou]

v o

~has - the 1lowest - hit rate of the three a prlorl groups could be

anticipated, - as Wellv_as. the _relatlvely equal probablllty‘ o1

s

-u#3%38i58531§ﬁﬁenté 'ofjindividuaIS'from thls 1ntermediate group to eithex

‘,of the surrounding‘groups; Tnere 1s, in contrast, relatlvely little

-

overlap between the globally 1mpa1red and the normal learners group=
d
dand_ only two subJects out of. the total of'72.cases (less than K
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percent) in these‘two extreme groups were.mlsa551gned to the other s

. class1f1Cat10n. e T ‘. IR o il
These results would 1nd1cate that the data from the'LNNB cannbe
“‘utlllzed with a. relat1ve1y hlgh 1evel of confldence in 1dent1fy1n5:e
.'the presence 'of va learnlng dlsorder, as’ externally deflned by the
‘.presence ; ofl’ significant de%gys in attalnment on the~'WRAT
Con51der1ng both a. prlorl learnlng dlsablllty groups together and
contrastlng them to the normal learner group, the overall hit rate'“
ni'deteCting the’ Dresence‘of a learnlng dlsablllty (unspecifled as
to t%ﬁe) with the- LNNB would ‘be 91. 2 percent w1th only 8 out of the
-'pitotal of: 91 1earn1ng 1mpa1red cases be1ng classified as normal It‘j

G .
ved that ~none -of the globally 1mpaired learners (the'

is also :obs"
most‘ severe cate 'ry Qf learnlng problems) would be- mlsc1a331f1ed as

belng normal in 1earn1 abllltles, but that a §ubstant1al number of
Arcases 1((26V percent) w1th Anormal ‘academic attainment would be
cla351t1ed as hav1ng learning def1c1ts, wlth‘most such misdiagnoses
d falllng “into the less severely 1mpaired arithmetlc d15ab1lity:

7subgroup. It would therefore appear that the use of the’LNNB as a

screenlng 1nstrument for the 1dent1f1cat10n of’iéﬂ%ﬁing d1sabilit1esl'

would result in relat1vely few false negatlve (Type I) errors, but a

) !

substant1a1"number of false positive (TypevaI) -errors  iffi  the

L adolescent population.

A similar dlscrlminant’ analysis was also conducted u51ng the

©raw 'score totals from the shortened LNNB—A, agalnst the same sample
. P

of cases that had’ _been ,a531gned a prlori to the learning ability

&
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" The 'results f' this linear discriminant ana1y51s u51ng {

*the LVNB—A to predié{ group. clas31f1cation 1s presented in Table 33

Table 33

C1a551f1cation Of Adolescent Cases by LNNB-A Data

Linear Discriminant Classification

Group 1~ - Group 2 Group 3 S
"Group - _— —— s
. . u ‘ + -
1 8 . .5 9 N = 42
2 s 43 1 N =49
‘ 3 ] s 2 016 N =23 S

N=38 ~~  N=50 - N-= N Total 114

* sAs  with the c1a551f1cation matrix from the 11near discriminant

analysis of the full LNNB clinical scores, this LNNB-A
: -t ‘ 1 .. .' - . .
"*cfassification matrfi T'also .displays a highly significant

relationship bet&een”’ the a priori group assignments .and the

v

- classifiCations generated by ‘the discriminant function, with an
leqnal 'nnmber‘ of total ' correct jaSSignments displayed across the
rdiagonaiﬂ (chipnsquare’=,'94;7é,. it = 2, P < 001) Overall
classification accnracy using lthis- abbrev1ated neuropsychologlcal
battery remains, unchanged (76 3 percent .forr all _threo -groups
-,conbined), with a ,66.7 percent hit rate _for hthe arithmetic
disability ‘suhgroup, .an. 87.8 percent hit rate for . the ;global-
disabiiitgl subgroup and a 69 6 percent hit rate for the normal

i'.

» d - '
learners "% {

The prediction‘ of Hypothesis 21 is therefore

confirmed by this finding.
. ‘& » N

As 'with the classifications based on the full LNNB, the



' “u_ J ) B o‘.';' - C 1516
4

. ' S . . Ay \ + PO
~majority of the misassignments were baé%d upon confusions®of cases

from  the intermediate severlty arlthmetlc dlsablg?ty*subgroup with

either the global or . the normal groups “and there. was very little

L

~ confusion or mlsc1a531f1cat10n errors between the global and: normal

groups. ‘anslderatlon of the abilitylef the TNNB-A to identify the

s

presence of a 1earn1ng d1sorder and to dlscrlmlnate between cases
w1th a learning dlsablllty (unspec1f1ed as to type or severlty) and
normal learfers 1nd1c%ted that this broader c14351f1cat10n could be_p
‘ completed with an >o¢;2a11 h1t rate of 89 percent Also consistent;,
with the LVVB claSS1f1cat10n results, there remalned a tendency toeh
dlsplay .relatlvely "tew false negative grrors while having ‘a,T

substant1a1 number of ‘false p081t1ve errors. in this adolescent_,‘

.smmk. f‘%:; f}"
The results of both linear dlscrlminant analyses would suggesa “

. : i L]

that . the LVVB (as well as the abbrev1ated battery dérlved in thlS’ .

. K
- study) is capable of 1dent1fy1ng W_De_-preseﬂ%e of ‘a 1earn1ng
disability  or delay w1th a relatlvely hlgh degree of accutacy, wiéh

few cases w1th szgnlflcant learnlng dtgprders mlssed 5t c13331fred

-
.

as normal learners.. A substantlal number of case$ of essentially
’ X . ’ v B "

" normal academic attainment w111 however, be c1a331f1ed as learnlng

disordered fon ‘the: ba51s of elther the LVNB or LNNB—A data. It-as .
‘ : '

»felt that in an educat10na1 context the potentlal ram1f1cations of a

”»

mlscla551ficat10n .as hav1ng .a potential learning éisorder (andl'
v_thereby probably 1nitlat1ng ‘some furfher exploratlons or remedxal“‘

1ntervent10ns) would be a less serlous error for the indlvidual case
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‘o

" than’:an error of failing’,to detect the preS!hce of a signifiCant

L 1 -
leanning disability where one is in ex1stence, and thereby reduc1ng

the individual’s. probablllty of rece1v1ng needed remedlatlon and,‘

\

assistance. Whlle the relat1ve 51gn1f1ca25e orjlmportance;of Type I

“and Type -II cla531f1cat10n errors must be=.'ea%9é w1th1n the context

: 5
of the’ partlcular appllcatlon or settlng*tn whgch the 1nstrument is

being utlllzedﬁ-the apparent tendency of this 1nstrument to minimize

the oCcurrence' of a Type T error (false negative) at the expense of

~some 1increased occurrence of Type II errors (false positives) would

be consideréd to be appropriate for a general educational:framework.

L. o o

Cluster Analysis of the LNNB

To explore the- ability of the LNNB to 1dent1fy more homogeneous
and naturally occurring

tested, the clinical summary scaﬁd scoresxweref:5

ffbf clustering, . u31ng the SPSSx Cluster subprqgrammelrjo the basis

of the data from the eleven bas1c clinical’ scales, the total sample

\

. of 116 subjects was subjected to a step-wise clustering process?

-

using an hierarchical agglomerative algorithm that defined clusters

on the basis of " haximizing the " between groups distance. This

procedure produced successively largeri“cluster groups by joining

together 1nd1v1dpal cases that ‘had the highest 31milar1ty between

 their  profiles, and~ which were max1mally dlSSImllar to other

individuals"or already formed clusters w1t4/the process contlnuing

until eventually all 1nd1v1duals were comblned into a 51ng1e cluster
. ¥



‘number .of . alternative.

°methodologi‘es_ifor this - data sample, an ‘initial. procedure was to

156

'group; For the ‘purposes of *~this study, a d‘stance measure of

similarity (squared Euclldean d1stance) was selected as the prlmazz)

measure due .to the expectatlon that«proflle elevation as well as

shape. would have a. significant‘ impact on external - predictor

'varlables of 1nte111gence and academic attalnment.

! '.“1

@

Cluster analy51s is a general term that groups together -a large

grouplng procedures, and the ‘resultant
= .

clusters formed by the varlous algorlthms can be qu1te dlfferent and
show 11ttle. correspondence to each other (Bartko, Strauss, &
Carpenter, 1971). For this reason; a recommended practice has been

to .attempt clustering using various»methods'or.algorithms, and to.

~ select for analy51s cluste? grouplngs 'that are repllcated across

v a
&

different clusterlng methods, as these would then represent the most '

stable or’ acceptable cluster, solutlons (Joschko & Rourke,-1985;

3

Wlshart, 1975). ¥ ) .
. A o . R , ~ . o
To evaluate the appropriateness of various *clustering

*

utilize . the ~SPSSx Cluster’ programme to - cluster analyze the INNBm'

3

clinical 'scale data set using f1ve d1fferent methods 1) Average '

' llnkage between groups, 2) Average 11nkage w1th1n groupg% 3) Ward's

m1n1mum varlance method 4) Centroid clustering, and 5) Median
clustering, Of these methods, the average linkage between groups is
the SPSSx “default method as it has been shown to. be appllcable to a

very wide range of applications. To ekplore the é?ability of the

derived cluster- solutions, both the size as well as individual case



‘ assignments for each of the derived cluster groups’ was ‘examined. -

. . . ) ’ ) l" : . -"' . .
Table 34 presents the data for cluster group size for each-of'these[

methods, and the degree of concordance (percentage of overlap) of

P

group membershlp between the average linkage betwetn groups metthl
and the ~other applled ‘methods ~ is. also - presented ..For reasons "

“outlined below, these 'comparlsons . were based upon,a three'cluster‘

[

solution, a&as being the'most~appropriate'number of clusters injthisr‘

data set. ‘

Tab1e'3a o

ﬁ\

Concordance Across leferent Clusterlng Procedures for LNNB Data

Cluster Groups % '
Cluster Analysis Group 1 Group 2 Group 3

Procedure " | | N (%) N (%) N (7)

ve. Limk, Between 62 (100) 50 - (100) 4 ¢ (1oof'

Ave. Link. Within 63 (97) 49 (%) .- 4 Y1009

dard's Method © 72 (98) 32 (62, 4  (100)
Centroid _ 111 (100) RN 2 & (100) o
Median 111 (100)° 1 (2) 4  (100)

On the above tahle it is vapparent -that the corrESpondence
" between the cluster solutions for the various methode applled varied
con51derab1y, but with con31derab1e overlap between the solutlons

The thfrd cluster group, wh1ch was composed of only four members in

-each’ solutlon 'was observed to remain completely 1nvar1ant across all=

'S

four methods, and_ the members of the firsthcluSter group continued

157

to be grouped together with a very high level of cons%%tency‘across“

A



N

'

.:vall ‘solutions: (wfth ‘the 'addition of further members in several
Vﬁ;alternatiwe_;methods)u Cluster group 2 was observed to display an

' almost 1dent1cal membershlp across ‘the two average linkage methods,

bun, substantlally reduced concordance across: the other methods.
..l | ¢ ) .

Inspectlon of the cluster solutlons for both the Centroid and Median
methods ;ndlcated that whlle 1dent1ca1 cluster assignments had. been

‘ g L B
derived’ by " both of these‘ closely related methods, the cluster-

o

'

i solutio%? was composed of essent1ally one extremely large group with

very fédw a§s1gnments 'to other groups, a pattern that is 1nterpreted"
; - % . . ! N

t

as - reggectlvei of a chalnxng fprocess, and 1nd1cat1ve Jof an

unsuccessful clusterlng for these procedures. | Based upon the

/ - : 4

s observataon oﬁ any extremely high degree of concordance between the '

~;R
average @llnkage between groups and the average llnkage withlh groups’

/

~methods, 1t was decided to accept the use of the default method of”

& 3 Pl

s

aVerage llnkage between groups‘jforjhthe,?subSequent “analYSis fof,

AN
v

derlved cluster,@roups.

N . . o .
.\,\4 . . . . . N

An - 1n1t1al focus of the 1nterpretat10n of the- selected cluster
o 'S N . .7
analys1s was tp determlne the most approprlate numberaof clustersvf

that needed to be formed to aIlow for the most 1nterpretable{?

'solutlon to the data ,et.‘ Thls de‘grmlnation ‘was, prlmarlﬂﬂ5§u1ded<

n

by the exam1nation of the“clusterang -oefflcient metric (which

reflects the overall level - of dlstance dlfferences withinlkdh'

clusters)_ that was calculated for each stage' of the clusterlﬁg o

process, ~using " the gu1deline that the optimal cluster solution can,i

generally be observed to 1ie at a p01nt just before the clustering

‘.
) .
ST
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’coefficlent dlsplays_la sudden in *ease that is out of proportlon to
l"preuious, increnents (erritt 1974 Wlshart 1975) Such a sudden :
increase in the value of the cluster1ng coeff1c1ent would ;ndlcate
that two quite. dlSSlmllar grouplngs have been forced together by the
‘ agglomeratlonw process, resu1t1ng in - a new’ group w1th 51gn1f1cant1y
" reduced. internal . homogeneity (Horrls, Blashfleld & Satz,:1981)
>Wh11e the computer output prov1des a reported clusterlng coefflclent

ol : e »

for all 116 steps in the. clusterlng pgocess, ,only the'ClUster

coefficientS’wfor the last ten clustering steps with be presented -

here (see_.ablé 35) for the sake of breiﬁty.

Table 35 |

T , ‘ R :
Clustering Coefficients for.Adolescent LNNB Data

 Number of . Clustering - cent

Clusters - Coefficient : " C . L
16 . 377.552 - B 5 .
9 381.964 2142
8 <. 382.666 0.2
7 430.227 12.4
6 437,800 1.8
5 498,511 13.9
4 .545.489 N - 9.4 s
3 . : 618.578 - 13,4 ' .
2y 1019, 243 64.8
1  2574,689 152.6 b

From’ thls table it is seen that in fﬂe step between the three
cluster solution and ‘the two cluster solutlon there is a dramatlc
and sudden 1ncrease in the- percentage of - change in the cluster
coefficient, followed by a further extreme increase as the Iast two
groups’ are forced together.- This pattern of dlscontlnulty in the

}cluster coeff1c1ent values would strongly point to the presence of
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‘three' clusters: within the data set as being 3 ¥ptimal solution.
. NT : .

This conclusion was also’ corroborated by plotting the héan LNNB - -

-~ [N

clinical scale scores  for the derived cluster groups fo:‘the five,
four = and tﬁree clustérl solutions. qu ‘both the fiye and four
clustgr' solutions 'therei remained substartial pverlgp and crossihg’
§§er of the plotted mean values for‘the subgrohps,“while'on the
threé cluster solution (seé Figure 1) a é}ear’diSCrimination:betweenv
the three groups »was'obiained, Qith no. overlap or crossing over of

the mean values on the LNNB variables for the three groups}' ) .

[
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Figure 1 .

" LNNB Clinical Scale Mean Score Vélues for Three Cluster Sélution

—_ -
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- Scale: 1 2 3. 4 5 6 7

Scale 1 = Motor; Scale 2 = Rhythm; Scale 3 = Tactile;
Scale 4 = Visual; Scale 5 = Receptive Speech;
Scale 6 = Expressive Speech; Scale 7 = Writing;
Scale 8 = Reading;  Scale 9 = Arithmetic;
Scale 10 = Memory; Scale 11 = Intellectual Processes
. Cluster Group 1 (N = 62) = O
Cluster Group 2 (N = 50) = O
Cluster Group 3 (N = 4). = A’

‘From the data displayed in’Figurerl it is readily apparent that o

the three cluster groups” observed in!'this‘ mixed sample of

adolescents with educational, emotional and behavioural problems are

all quite  simi1ar to each other with respect to the average LNNB
4 4 :

-profile shape or configuration, but .with significant differences

observed on the mean profil: eievation between the three groups. A
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'MANOVA  of thie LNNB' clinical scale average T—Score values for the
three cluster gfoups 'indicated a hlghly significant overall ,
difference between the three" group proflles, with an obtalned Wilks

Lambda value of 0. 164 (F = 13-79 p < 001) Unlvaruate F tests for

~each c11n1cal scale 1nd1v1dually also dlsplayed hlghly 51gn1f1cant

“

differences for all cllnlcal scales betwqpn the three groups, as

:

summarized in Table 36.

”'Cf'@l)Ie 36 o | /,_\ ..\‘ ]

AUnlvarlate F Tests For: LNNB C11n1cal Scale Varlables

\ A
Varlable Hyp. SS  Error SS Hyp. MS  Error MS- F P

Motor 12942.,6 5871.6 1471.3 52.0 28.3 0.000
Rhythm 17930.5 17440.5 - 8965.3 . 154.3 58.1 0.000
‘Tactile - 2820.0 . 6920.3 1410.0 61.2 23.0 - 0.000
Visual 4215.7  6323.5 2107.9 ~ 56.0 ". 37.7 0.000°
Rec. Sp. 7546.0 . 9264.4 3773.1 82.0 46.0 * 0.000
Exp. Sp. . 10979.0.,  5428.7 5489.5 48.0  114.2° '0.000
Writing 8588.5 -6162.7 4294,2 - 54.5 78.7- 0.000

Reading 11094.8 7572.0 5547.4 67.0 82.8 0.000
Arithmetic 22476.1 17639.6 $4238.0 156.1 72.0 0.000°

' Memory .~ 5706.8 8944.7 / T2853.4 .  79.2 36.1. 0.000

Int. Proc. 6147.4 9109.4" 3073.7 80,6  38.1 0.000

" D.F. = (2,113) \
Gfoup 1l is charactefized by a gEnerally lew profile elevation
(mean T-Score elevation = 48.81) with relatively limited variability

or ‘'scatter on the average profile, with a maximum range ef only 21

points between the lowest clinical scale TeScore of 40 (on'the Motor .

‘ scale) and the highest T-Score of 61 on the Arithmetic=3cale.

- Standard objectiye rules for  the interpretation of the LNNB would

indicate that this group profile ‘is clearly within normal limits

even  with respect to the adult 1level normativé standards the

‘t

T-Scores are based upon, and no indication of ;ahy specific
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neuropsyChological abnormality emerges for this group as a whole.
. Calculation ‘'of the LNNB Impairment Index, as described by Johnson,
Moses, and Brydnt (1984) for these mean T SCOre values would result. ’
‘in an obJective c13351f1cation of this group profile as falling
tyithin the Intact or normal_range.

Group 2 from this cluster solutlon 1s tybified by a profile of
similar shape or configuration, but w1th‘ a 51gn1f1cant1y higher
‘average profilelkelevation (mean ‘T-Score elevation = 61.77) and a
scatter that is somewhat greater than that of Group/l, with a rangeA
of 34 p01nts between the-.lowest average scale elevation (on the
‘vMotor' scale) and the highest (on Arithmetic). Utilizing published

‘guidelines for LNNB profile interoretation'.r | presented in the
battery's manual (Golden, Purisch & Hammeke, 1985), 1t is noted that
this ‘group . profile displays a total of three elevations that exceed
the T-Score level of 70, that there 1s a largek than normal degree
“of profile scatter or range between the lowest and highest clinical
scale elevation, and that using the overall'sample age and years of
educational exposure to calculate’ a critical levelz(the ‘Highest
.T—Score: that Qould be considered to  be normal for the age and
aducational level) this critical level would be set at 62 and there
' would be a. total of 5 51gn1f1cant elevations beyond this level, All
.of these observations would con31stently rate this profile as being
abnormal, and 1nd1cat1ve  of 51gn1f1cant neuropsychological
dysfunction. ' A further recommended 1nterpretat10n procedure is to.'

:

consider the number of clinical scale elevations that fall at or
" above a level that is -10 T—Score points below the calculated

e
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. critical- level, with observation of" more‘_tﬂan two thirds of the_‘

scales falling in this range being suggesfive of brain 1mpa1rment.
U51ng this procedure, it is noted that 5 out. of the 11 scales fall
‘within this range, and this would also be considered as a reflection

"of an overall group abnormality. The average profile for Group

when evaluated with respect 'to the Johnson et al¥ ) ':'ﬂ: ?.irment
Index, would be {ated as falling Within the Mildi‘
The results for this second cluster'lgrOup‘,wo
: strongly-.suggestive ‘of the presehce of some forn of 51gn1f1cant

neuropsychologkﬁal dysfunttion of a—mild level of-: 1mpa1rment

L

- The averaged profile for Group 3 was charagterlaed by an- even

morePBeXtreme' profileh elevation (mean T-Score = 84.5) and an even
: moreA profound level of. scatter, with a range of 59 T-Score points
betWeen‘v the lowest and highest cliniCal scale - elevations.

_ Cdnsistent ,w1th the results  on the'other.two‘group profiles, the
.10west and - highest elevations were again observed on the Motor and
Arithmetic scales. This group profile would be rated ae highly
abnormalb using standard 1nterpret1ve guidelines, with all clinical
scales‘ falling at or above the calculated cr1t1ca1 level of 62 and
nine falling in excess rof ‘the 79 T—Score level. = The level'of
impairment displayed. on this group profile would be rated as as
falling in the Marged rangev according to the objectivefstandards

v o . , o

used in calculating the Impairnent Index. : -'_' L

"

‘'The obtained mean profiles for these three cluster groups would :

therefore ‘reflect the presence of three subgroups'_yithin this

adolescent population, which are separated primarily on the. basis of
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‘level.,of ~performance or 1mpa1rment o" the LNNB cl1n1cal scales. :

‘These 'groups,'can be. c13551f1ed accordlng to establlshec rules for

'

LNNB .‘ prof:le analy51s ' _' be1ng characterlzed hy\ normal

] 'neuropsychologlcal functlonlng (Grhﬂﬁ‘“%), m1lu neuropsychologlcal,

~

ldySfuv~~lon (Groap 2) and marked neuropsycholog1cal~ }mpa1rment

(Group ‘3), Thlb would conflrm the predlctlon SF - Hypothe31s 2°Lw1th\
':respect to_fthe ldentlflqatlon of d1st1nct suboroup; in.. the sample
f’that can; bei observed to have 31gﬁ1f1cant dlfferences‘;n thelr LNNB
/} J prof;les,- The overall proflle shape 1s, howe»er'gremarkably 51m11ar
| \ .

across the three groups, w1th all three subgroups dlsplaY1ng a

F S - 28
similar pattern of relatlve elevatlon (1 e., poorer performance) on - .
: . - o

. the Ar1thmet1c scale along w1th relatlve elevatlons on the Rhythmv”’

e

‘;ertlng, and Intellectual Pfocesses scales,.contrasted w1th lower

e
‘ .

o elevat?ons (less lmpalrment)a,op_ thef.Motor,. la ’ie, Vlsual and

[ TR

o
i

:\. : T 2’ . 4
’%‘_Memory,.scalesafr The correlations. between these three scales are
: displayed in Tahle 37 . o 'l “f ' '\-_'v . , R
'Tahle 37 |
'*h‘InUtrcorrelatlons offthe Mean LNNB ProLlles for Three ClUStEIS‘
, ‘GrOup . B . h . ‘ 'Cv- '.Ah | _f'f” '--' | 7{¥fr.j~'b
7 Profiles ;Clusﬁer.l_ . Cluster 2. Cluster 3 v ' oo )
W e ST 6 o e . - "‘.; - .
Clusner A 1000, : O 94 081 g
T 'l L R
Cluster @ o - oo 091 ]
Fluster 3 T s e 1.00 SR .
e N L ’ e ¢

. N . . o ‘ ) X . . :
.. ;'As_”can,7be ‘seen in  Table 37, all three group proflles are .
W : :

strongly 1ntercorrelated w1th all correlatlons belng 31gn1f1cant at .
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beyond . th 01 level The correlation strength is alao observed tQ

<
t

covary 'with the dlstance_ seperation - between the groups, with the'

FoOrrelation ~ between . .the two most f extreme' groups falling

"suhstantially..lower than between the 1ntermed1ately located Group 2

and_‘either of 'the other groups. This wouldqreflect the observed

.7. .
>

tendency for the profile scatter or range to 1ncrease along with the

profile elevation, such that’Group 3 displays a much h1gher level of

v ¥

variabllity ‘or range 1n the 1nd1v1dual stale elevations than did’

Group 2 which was also flore variable than gre -p 1, Insnection of
‘ “

the profiles for these~ three -groups 1nd1cated that this increased
variability was primarily related JTo the’ dramatic 1ncrease on the

Arithmetic and Rhythmsstales” which displayed differences of 52 and

» .

QO T—Score points rGSpectively between Groupj/l and. -t contrasted"

E Y

to. the .relatively lesser di\ferences on meashres of bas1c motor and

' sensory functioning, w1th dlfferences «©of 22 p01nts on the Motor-
scale, ?6 poxnts.‘on 'the Tattile scale and 28 poin;s ‘on tbe Visual
scale ffor these _same groupsrf cher LNNB ‘measures'- of academic

{;:;Tatta}nmentif and'd‘intellectual "shills. displayed dlffe:ences of

R

D ) . . . ) o . L
. . o . )
.,intermediate - size betresﬂ/\ghese extremes, 'w1th differences of

approx1mately 3I"p0ints observed for both the‘Writing and Reading .
PAN ! .“ -
scales asswell\as on the Wemory and,Intel tual Processes scales,

... " -

g

v

R It ls apparent that w1th respect to the T—Score elevations for

«.Jthe clinical scales of the\_LNNB, wthese.three identified-cluster~ B

- ’ A

.5groups 'differ' primarlly with respect to the overall profile |

!

elevation,- but- secondarilyq w1th respect to a pattern of increased

“profile variability or scatter with the most significant dev1ations
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occurring -on measures of academlc achievement and h1ghe;\}ogn1t1ve

.

. §
functions, whlle measures of more basic motor speed and coordlnatlon

“

as well 4% ba51c senﬁbr}/perceptual functlonlng dlsplayed sonewhat

less' @itreme dlfferences between the- Ehrée groups. :Thrs pattern of
differences . between»'the' three objectively defined clusters or

subgroupS' would  be  consistent with the /prev1ous1y d1scussed

factorial structure of the LNNB, in that ‘the high loadlng of all the

R4

“¥vclinical scales . on the first .factor- (whlch was 1dent1f1ed as-a

4)

- general ab111ty or\level of performance factor) would be expected to

‘'work towards separating 1na1v1ouals or .groups baSed supon: thelr

. - r

<

- overall " or generat level of functlonlng across all the scales.,'The

-

)

5

effect' of. the 1dent1f1ed group factors (Verbal Intelllgence,

’

Academlc Attalnment and Perceptual/Motor factors) would be expected

R

to be con51derably, 1éss: powerqu and to result in less extreme
. - ~ T >

dlfferences in the shape'or varlablllty of the proflle, in addlthn

to, the marked %ﬁfferences in" ovérall prof11e elevatlon.

t

‘

- o

'Tb éxplore th€> external valldlty of the derlved cluster ;

grouplngs (whlch werq based solely upon the LNNB ol1n1cal scalcf

elevatlons) the, averaged scores for both the WISC-R I Q. varlables

N ell as the grade scofe varlablés from.the WRAT-were exam1ned for
h .’ .‘ R l-. ‘,"

' were . found to display olear seperétion between the three groups, and

their mean value scores are d1splayed graphlcally on Flgure 2 )

o

“ ﬁ. the 1dent1f1ed tluster groups. These external var1ab1es

- 167

<

-



- Figure 2

' lMean T. Q. and WRAT Grade Scores for Three Cludter Groups

N

. WISC+R I Q Scores o o WRAT_Grade Scores
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On. the WlSC— | the three subgroups ’derlved from the. LNNB.

4

- cllnlcal scales were observed to dlsplay a: clear seperatidh w1th/

»--4 -~ (,"

) resRect to averaged 1ntellectual 1evels wlth no overlap or-crossing FL

_‘ [

A : over“ of the plotted; scores“occurrlng for the three group I Q.

4

proflles. A MANOVA coq%ucted on these I D variables indicated that

- there- was a hlghly 31gn1f1cant overall effect for the mhree cluster .

e

groups (erxs Lambda =0, 561 F —~12 39, P < OOl) There were also
,clearly 31gn1f1cant diffErences obserVed for all three I.Q. Score .

;Jariables across 5 the - threeulgroups,. with - un;variate S F test5~.

hd



1nd1ca‘}ng hlgh degrees of 81gn1f1cance for all three WISC R scores
(see Table 38). | |

Table 38 :

Unlvarlate F Tests for WISC R I. Q Sggges

“j‘xVarrable Hypoth_ SS ‘Error SS Hypoth MS Error MS F P v
V.I. Q. ~~. 7368.3 - 11539.3 . 3684.1 102.1 36.1 ' 0.000
P.T.Q. -~ 5513.8. 23611.9: 2756.9  209.0 - 13.2 " 0.000.
F. S I.

25

Q. 6936.9  11843.4" 3468.,4, 104.8 33,1 - 0.000

Consistent with the results dlsplayed on the plotted LNN%

cllnlcai scale proflles, these three groups were found to dlspIay a’.

-

clear dlfferentlatlon ‘w1th; respect to level of- functlonlng in’ theﬁ
' oX e

WISC-K, w1th Group 1- (prerOusly 1dent1f1ed ‘as dlsplaylng normal or"

'dntact neuropsycholog1ca1 functlonlng) scorlng cons1stent;y w1th1n7 -
f.the m'ld-f‘—“’erage."range on xalI three WISC—R I. Qx scores, Group 2.

_'Cdeséribed“'lhy ‘the LNNB as dlsplaylng m11d neuropsyChological'“
.;dysfunction); - scoring 'in" jthe fborderl;ne _ deficientvﬁrange of

i tpnctioning‘ on .rhe. Verbal. I.Q. sCOre,‘in“the midlaverage rangeion
- -rhe Pepfornance ILQ' score and in the- low average rangeﬁon the Full
Scalef r.Q::sébre;’ The dlfference between the Verbal bnd Performance'
I Q : sco;es”‘for‘ thls grougx is large*'en@ughdto be con51dered as' ;
\'ciinicaliy Asugnlflcant,w and yould Asuggest “a selectlve def1c1t on’ \
;- verbal 1ntellectua1 funct1on%rw1th noi?al nonverbal ab111ty 1q&e1 ax;t
pattern generalf; v1ewbd as typlcal of the maJorlty of learning

dlsabled students. The Group 3 WISC‘R E Q proflle was observed to

- ¥ «

'display d signlflcantly 'below average scores on all three I. Q

' var1ab1es, wlth both the Verbal and Full Scale scores” falllng w1th1n o

AL o e .
LR . : : o



qgnsideréd to ‘be clini -fiCant“

,QJ The con31stency of the seperatlon'between tH"three groups on

the mentally def1c1ent range ‘while the Performance TI. Q. score fell

near the bottom of the borderllne def1c1ent range. The level of the,

!
e

Verhéi/Performance for thls group would ,be 1nsuff1c1ent to be

N .. ' . 2 ’
[ L Ve ? .
! ;nThese cluster

. S v ) . %W " . ) ) -' 6., - ‘
":Hyppthesis 23 and'also-str -support the interpretation»thagtthe

external I. Q. scores would present a‘ strong level of support

val1dat1qn ‘ tor “5thex :meaningfulness ‘of the resultant .cluster

. . . . . : -

“groupings.., o ' . AR v g&

L , ' Wi . .
B o
.The ~group’ mean ,scores on the WRAT grade sgores were also

G

»

) examineq__asﬁ*a; §eCond ‘te“t\dmf external 'valldatlon‘ for the LNNB .

'v,for each of the three academlc achievement test variables across the

,'wariableS’ also d&splayed_/a" $&¥Eny seperatlon between the _three .
2 ..c"l'ﬂi oLt [ ~ a

fevaluation of these three academic sc"w

. e L) . P ‘: n :
cluster * groupsy” WAs seéen’ ,prev;ously on Flgure 2, &hese academlc_

o , - g

‘ . ‘1‘) a‘, . . . '3 . A
v cluster= groups, iw1th Group 1 demonstratlng the highest'kﬁgrall

'academlc attalnment Group 2 scorlng somewhat 1ower and the. Group 3

»
proflle belng the most sevgrely depressed of the tHree. A MANOVA

e’

e ac;oss the three subgroupSAV’
et w T o Pl .

Vo
1nd1cated\ a highly 31gn1f1cant dlfference Qr overall effect“wae :_1

" L

;_preseﬁ; (Wilks Lambda = 0‘“388 F - 22 39,. P oooo) Univariate F

Vtesta\ also .1nd1cated that there were highly signlflcan* d1fferences

I

Y -

y three groups (see Table 39) : L o L
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Table 39

.dlscussed I.Q. proflles,'_ there is A-Q strong degree ‘ofjx

- Table 40 ,'._ | ‘ ‘lv.‘ : o ) ‘.L:.j

171

i

T,Unlvarlate F Tests for WRAT Readlng, Spelllng and Arlthmetlc 5

Variable Hypoth. SS Error SS Hypoth MS Frror MS. P p

" Reading, .  216.4 154,20 108.2 1.4 "79.3  0.000
Spelling = 262.4 246.8  131.2 2.2 60.7 .0.000
Arithmetic  49.0 125.2  24.5 1.1 22,1 0.000

SeA

i§$ is apparent from both the univariate F tests as well as from -

a'.visual; inspection of" the group profiles in Figure 2 that these

+

‘cluster groupings:are highly different with respect»to overall level

. of: academic attalnmentﬂas reflected hy the WRAT -consistent with the

lpredlctlon of Hypothe31s 24, It is also h@ted, as well¥ that the

three group profiles also dlsplay a relatlvely con31stent pattern of

max1mal delp?h in academlc' attalnment on the Ar1thmet1c test the

best performance “on the Readlng test, and the Spelllng test score
v

falliné 1ntermed1ate between these extremes As w1th the prev1ously

°- oy
-

'9" ’:,_'.

t1nterc0rr§§at10n »present between ‘the WRAT grade score proflles for»t"

these three groups (see Table 40y

- ' . ”
P e . < . oev

> ! n

. ~ ~ .

z %

3 B . ,:~ . . . v “" _‘._ '.
Intercorrelatlons of WRAT Proflles for Three Cluster Groups

. Q_Group . . , S . vb e ‘fo;. . B ‘
o Proflles A ‘thster 1 Augiuster 2’,";C1uéter 3. 7 o
Cluster 1| '1.00 0.8 0.78
";Cluster 2 o 4 ) 1, i.OO o 0.98 {’-'T

Cluster '3 “'_;d'\ : . .7 1,00 -

e N K . . p, .
. . "
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The strength; ofjlthese“lntercorrelétions;¢“coupled with the

-

: v1sual dlsplay %1n Figbre >2" would ifidicate that the princ1pal’

LN a

difference betweenﬂ these three cluster group WRAT -profiles is w1th

? [ Y

: respect to thek proflle elevatlon,rvwith 11ttle or. no s1gn1ficant.

? -
.- «

dlfference 1n? the patternlng of . academ1; atta1nment Ihis-would be

entlrely con51stent W1th the resultS' observed on the WISCeR I.Q.
N o .

profiles for these. three groups, and supports the 1nterpretat10n”

-

"

' that the three cluster grouplngs are d1fferentlated primarily on-. the_

basis of their overall or general ab111ty factor, with llttlef

A"

51gn1f1cant differences - between the -groups in their . relative

strengths or weaknesses, ‘at  least on the educatlonagfvariables

.

tapped by the WRAT The clear dlfferentlatlon between the level of .

ana1y81s-. and athe‘ a priorx ass1gnments‘ “to - the three learning

-

the three cluster grOups '1dent1f1ed obJect1vely by ~the cluster

’

academlc attalnment for these three groups would also offer : a

<

' further support. for »the va11d1ty and meanlngfulness of the cluster

W

solution and adds to the va11dat10n of the LNNB as a measure of

general adaptlve or 1nte11ectual functlonlng.‘ V' ' S
A flnal comparlson was made between the subJect assignments to.

LN

N

ablllfy/dlsabllltyu subgroups that were based upon the patterning of

W

WRAT standard " scores and wh1ch had- been uSed in the previously 'C;

'3
¢

dlscussed llnear dlscrim1nant analysis. As . the cluster analytic

+

group1ngs were clearly def1ned with respect to the overall level of'

| 'performance for the- subJects, the three learnlng ability subgroups

were renumbered to make the numerical a551gnments more consistent
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‘the arithmetic scales of the WRAT (the normal 1earner subgroup) wa

hypothe51zed to be equivalent to the neuropsychologlcally normal

'.' o . .é 1‘ . “ . ‘ 173
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o DR

For the purpose of .thisT‘comparison, - the - a prie

displayed no 51gn1f1cant 1mpa1rments on- elther the language arts or

sy

-/
Group 1. The a pr10r1 group 'with selectlve def1c1ts in arlthmetlc

but no 31gn1f1cant 1mpalrments in either read1ng or spelling skllls

- The global 1earn1ng d1sordered a priori subgroup was observed to be -

*

was felt to represent an intermediate level of def1c1ency, and .was--

relabelled to be equated with the Group 2 from the cluster analysis.

the most con51stent1y ‘and severely 1mpalred of the three 1earning,

r',

ﬁfsubgroup that

t”-j.Group 1 of the cluster analys1s and it was- relabelled as a pr10r1 1&@

"ability;-subgroups,,:and. Qas .therefore ‘recoded'as Group 3 for thls ‘

.

J\l" "

R @
. . comparison. A ,c1a851f1cat10n matrlx for tﬁ1§m¢ogpar1son of the a

- .,_,.r'

priori and ' the cluster analytlc 3551gnments 1s~presented in Table

41, R ) |
S :7

» Tahle 41 _ S - D

'_A Pr10r1 versus‘Cluster Analytlc Cla351f1catlon Maﬁrlx )

/ b ’ . Lo -

~

’r’),‘ e
”;obtalned, wh1ch was rnsrgnlflcant " ‘and suggested tbat the

~

o

ST ‘Cluster Group» R : ‘Ff\$\n;d‘,‘,

From the above c13531flgat10n matrlx. a cﬁl square of 0 99 was

g Group 1~ Group 2 Group 3 S Ve .
A Prior‘i" R o ) B ".'x 1 PR
u'Group 1 _Zb; I o 0v T.N}=f§3 el
Group 2 3% 9 0 N's 42
CGrouwp 3. | - 7 38 . 4 [N=49 '
’N = 60 ‘N=50  N=4 | N=1l4
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: classifications ' were . not related at beyond a chance level
Examination of the. pattern of clas51f1cations summariz%d on this
tahle - 1nd1cated that there was essentially no clear seperation N

between the a priori  Groups ‘1 and 2 (the' normal learnerS‘and

K2l
.

specifiC‘farithmetlc ,disability groups), with both of these groups

dlsplaying large number of a351gnments to the flrst cluster group
\
(}°e:v - the \no neuropsychologlcal dysfunction group), and a smaller

\

‘portion' of ‘members. from each to the second 1uster group (mild )
gneuropSychological : dysfunction). Group 3 “from the a priori

assignments_ (global 1earning disorder) were observed to be a531gned'

.predominantly to the second cluster along with .a small percentage

to 'thel*pfirSt cluster_ as:‘ well as 7,to'tthed third (marked‘
neuropsycnologicalv_1mpairment)v,cluster~mgroup It is apparenE that

°

+ while ‘the - cluster analytic. grouplngs are not con51stent with thef
groupings lof» learnlng disorder type based upon the NRAT profile‘

pattern, there is clearly some relationsﬁip between the cluster“

[ 5

grouping and the presence of a learning dlsorder.' llapsing the;‘

i, i

two a lpriori learning disability ﬁ;ubg‘roups 1nto ar heterogeneous

group of unspecified learning dlsordered .cases and combining the two-
neuropsychologically dysfunctlonal cluster_groups ‘to. produce a X 2
. «® .:

table of -normal versus impaired functionlng y1e1ded a con51derably

o nore 1nterpretab1?//la351fication matrix as preeenteﬂ ianable 42

[ :37"&\ '

~\ " . ' . ' ' » ’
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Table 42

2 X 2'C1assificat{onTMatrix

: Cluster Anal]tlc Classification

A Priori " Normal Impaired
Class :
“Normal . | . 20 3 N = 23
Impaired 40 51 1§ =o01
N = 60 N =54 N = 114

S On this condensed classification matrix, in which both the a

. prlorl as well as the cluster analytlc groups are collapsed to yield

- a dlchotomous rating of normal versus. 1mpa1red, there was- an
j obtained chi 'SQuare of -6.88;"which was significant at beyoud the
O OfB level. ‘Thus, while there is a lack of clear association ofnthe

.

: Eﬂster 'membershlps w1th the spec1f1c learnlng subtypes as deflned

- ""f,:.:, . :
ﬁﬁ "wj_‘“"*trf'ggl patterh of learnlng delay on - the WRAT ‘there was a.
o “3 i ,

e cluster groupings and - the

,learp;ng: dlsorder, regardless of type. This would
“be a reflectioh' of the sen81t1vity of the LVNB to«the
ﬁfffozggall - level of performance (the flrst unrotated »pr1nc1pa1
RN AR . Shae

faCtor) and the relat1ve lack of‘ sensitivity' to the
[ e -

% 5J ~-ng‘ oﬁ\ relat1ve strengths and weaknesses that could deflne a
D i r\! ) ES n o . .

: specafic sﬁbtyﬁe of leQinng dlSablllty. ',‘\

-

apdltlon ‘to the-eiusterlng based upon a distance measure of

proflle 31milar1ty (whlché vemphas1zes " the effect Jof proflle

1

v elevatlon) an 'éttempt was also made to cluster the same data u31ng :

.4,-

the  cosine .option in- the SPSSx package, ta explore the ablllty of

s
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the data to be organlzed on the ba51s of correlatlon as

R

a 31mllar1ty

- metric. . Thls was attempted as the use of correlation would negate

.the 1mpact of overall proflle eleva;'

on, and would deflne s1mllar1ty'

on the ba31s of the proflle patterni As with tne use of a squared

Euclidean ° dlstance metrlc, a clusterlng coeff1c1ent is also printed
for "each step of th1s clusterlng process, but in this case.it

_ ' Com ~ '
represents the;laveraged 1ntercorre1at10n of the‘cluster formed at

'each step,, wlth reduction in the size of thlS 1nternal correlat;on

v reflectlng the,cforc1ng together of d1581mllar cases or'. cluster

_"ov t

groups. R The cluster toeff1c1ent for hthe- last ten steps of“thls;
c051ne based cluster solution ‘are presented in Table 43,

,Table 43

CosineVClustering Coefficients for Adolescent'LNNB Data

Number of Clustering " Percent -
‘Clusters " Coefficient - Change .
10 o .982716 0.10 °
9 - .982660 0.01. .
8 .981287 - . 0.14 \
7. . .981079 ° - - 0.12
6 ) 979422 0.17,
5 979329 0.01
<4 .977180 - 0.22 ,
3. .975353 ©0.19° '
2 .973105 .0.23 . f
1 .967428 0.58

A Y

From an inspection of this table it is apparent that there is a
much less - pronounced change ~in- the gize . of the clustering
coefficient bacross the span preSentedvthan’with the'saqe_table for
the squared Euclidean distance coefficient table. It is alsow

i

apparent that the only increase that stands if contrast. to the -

.
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'previous .changes 1in coeffici®nt value was on -the last step when the

final two groups were merged into-a 51ngleaﬁlus§er. This might be

o

taken to represent a two cluster solution; but 1nspect10n of the

- cluster membershlps 1nd1cated that these twc clusters were actually

composed of  one . large cluster of 115 cases and a second cluster of
} ) . » ‘: \ * .
only a single case.. It - is apparent that this solutlon does not

represent two true clusters; but rather a 31ng1e cluster w1th one

~

. ourtier thagglgggauenot copﬁblatﬁ w1th any.of the other cases and

_which is only brought into a cluster'group at the‘last stage when

all cases are forced 1nto a. 31ng1e cluster representlng the entlre

“‘-isample pc@ulatlon.

‘remaining in Group 2 aad the single case in Group 3.

Inspection- of the group memberships'under the five, four;and
three cluster solutions also. reflected the ~presence of a‘single

massive cluster with ‘a 3few relatively insignificant groupings of

-sllghtly dlfferent proflle patterns, w1th each step’ resultlng in one

i,

~of ‘the smaller groups be1ng merged into the main large cluster.
. Thus, at the five cluster solutlon 'stage the first” cluster :a'
; composed' of 92 cases (81 percent of the sample/, Group two had 10

cases, Group 3 had 6, GrOJp 4 had 7, and Group 5 was composed of the

single outller. The four cluster ‘solution dlsplayed Group 1

' bswelllng to 99 cases, whlle Groups 2, 3 and 4 had 10. 6, and 1 cases

respectively. The three cluster solutlon reSulted in Giojp//;—‘

increasing to 105 cases (92:percent‘6f‘the sample), with ten cases

\A

This pattern of clustering represents a failure to obtain a
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meaningful cluster - solution’ using this' correlational metric of

proflle s{milarlty yIt’{;>an example of a chalning phenomenon in

which = the vast maJority of members are grouped into a 51nghl?cluster
' T .

with remaining cluster groups-containing only a few miembers, and it

- is a-. problem that is. commonly encounteredﬂwhen the variable encered

‘gnto ghe clusterlng process ~are h1gh1y 1ntercorrelated (Worris,

"'-Blafshf ld

, This result would 1nd1cate that, when

the ,effect- fuatgﬁh'ls removed by use of ‘a correlatlonal

1ble subgroups with d1st1nct proflle patterns.

This fallure to obtain a valld solution to the clusterlng using'

a 'correlat1ona1 approach*'was con51stent with'a recently,published

. bstudy conducted by Goldsteln, Shelly,:'McCue andiKane (1987), who

-

‘used cluster analysis proceduresj‘on LNNB‘clinical scale data from

117 neuropsychiatric and learning disabled _adults, and whg found
that the use of a correlational similarity metrrc resulted in

- -

~difficulties in obtaining a'Stable'cluSterin‘ solutlon, partlcularly

_with average linkage within groups methodology. The ,use of a

squared Euclidean distance metrlc was adopted for their etudy, and
average 11nkage w1thin groups was applled as the clustering method

The - result ‘of this clustering process was to identify four distinct
. —

subgroups that varied with respect to both level of performance (as

L e



or shape (the patterning or relative strengths and weakdtsses within

o

R 25 cases of predominantly right hemisphere brain damage 26 CaSES of

S - 179
v S o . -’.°3;« : 4 o '
v . . l SN

reflected . in average profile elevatioh) as well as pnofile pattern

~

each subgroup) - , ' = 0-' L ~

-

These authors reported that wh11e in their study they were able

—_

“to. identify. . four clusters arising from their sample pool (vhich was

composed of .23 cases of predominantly left’ hemisphere bra:n damage, a

-dlffuse brain damage, and 40 1earn1ng disabled adults without brain

A

damage) ,. these clusters dld not demonstrate any clear relationship

between the cluster membership and actual a priori diagnosis. They
e . & N

o L 3
concluded: "if one agrees that concordance between ‘cluster’

memb*hip and actual diagnoStic group is an appropriate index of

the external validity of -the clustering solution, then it w0u1d-

appear that. the present solutjon does not have satisfactory external
[

~validity" (p. = 224) Fhrther dlscussion by .these authors also noted

: neuropsycholo i al impairment'- "A stfiking result of the study was
8%

'hemisphere, diffuse-brain damage" (p. 228).

thdt although they had Speclfically selected patient groups that

would maximize the’ likelihood dt dlStlnCt patterns ::of

1

the failure of the LNNB to lateralize"tﬂgt isy to form clusters

corresponding wL;h : the presence ‘of lef

, hemisphere, .right '

ey also indicated
Ay

¢ .
that the patients in their sample with right hemispheric brain

vdamage frequently displayed normal  LNNB profiles, while the left
. hemispheric brain damaged patients more often producfd abnormal LNNB

profiles, bzk\\uith profiles that frequently reaembled those of :

N S Lo

SR . : b

1
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- -

diffuse brain injured %atients. ‘They concluded that: "the LNNB is

,-diferiptially sen31t1vev to left and . right hemisphere brain damage
) .

‘with the result that left hemisphere cases appear to show more

'deficit‘ on it 'than do~ right -hemisphere 'caseS" (p 1229), This

vb1a51ng of the LNNB to tap left hemispheric functions’ was related to-
the " selecggop of 4items for the LNNB from the original Christensen
. (1975) inuestigation items,‘ and Christensen wag quoted from her

tlnmenograph as stating that: /"It is to be remembered that the. whole

-
-~

investiga?iOn is mainly con51dered~to evaluate the functions of the
,. . -

teft (dominant) hemisphere"*(Christensen, 1975,. p. 11)

3 i

e

The* current study s results would appear to be in partial-

- agreement with .that ‘of Goldstein et al. (1987) in that applicatlon
of av clustering methodolog;‘ using squared ‘§uc11dean_ distance
.resulted . in a  clear solution that appeared to be’ internally

.Aconsistent and neliable, and that attgppts to use a correlational
1nhex of simllarity resulted in difficulties w1th obtaining a valid

r; cluster 'solution.- In both studies there’were clear differences in

" the level of performance between -the’ 1dent1fied cluster groups and
there was also a relative lack - of correspondence between the a
pr:ori diagnostic class1f1cat10ns and the cluster memberships, such

thpt the. 3ubgroups defined by the clusterlng procedures were not

extbrnally validated with- reference to. the external criteria of

‘Hiagnostic classification. A further Similarity between the results

of the two studies is that’ both suggest that the LNNB is primarily

©

sensitive to the verbal or 1anguage<€eficits that are most likely to
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:: arise from left cerebral hemlsphere dgmage or dysfﬁhction, and that
“the’ sen51t1v1ty to or coverage of the nonverbal‘cognitive.functions
:medlated by the right hemlsphere is ‘much less thoroughly assessed
,The failure of the LWNB to be able to dlscr1minate between the 1eft "

and ‘rlght hemlsphere patlent groups in the Goldsteln et al (1987)

[

_.Study would be quite con51stent w1th the prev1ously discussed factor,
analytlc . results. that suggested that this test battery has

.predominant . loadlngs on verbal intellectual and 1anguage functions
% <N A

Y

. and much more 11m1ted coverage  of the nonverbal’ intellectual.
L . «“ i S
'functions. )

A dlfference that is observed between the current results and *
rthose of the‘/ﬁdidsteln et al, (1987) study is that while they were
able to 1dent1fy four dlstlnct subgroup LNNB proflles that differed'

31gn1f1cantly in the shape or pattern of relative strengths and

‘ weaknesses, all three of the current study s clusterv_groups '

displayed .essentially similar profile patterns, with'.the 'only.

significant difference in profile shape being ;hat'of an increaSing

degree .of scatter' or exaggeration of the differences between the

‘strengths and weaknesses for the neuropsychologically dysfunctional
i

groups. This is most probably ' related to: sub ect sa‘%ﬁe
d.iffer"en(? ’

s, wigh‘ the Goldstein et al. study Selectlng a
purposefillly heterogeneous"sample of brain damaged and learning“

. disable'~ adults, whiIe ‘the current study was restricted to the “9,—//
o : ¢

- of 'adolescent cases of generally milder levels of severity. ~Thef

o
report of a similar vmethodology applied to a radically different
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_‘samplexj'group . resulting" in distinct cluster groups .that -had
differences in profile pattern as well as general ;elevatipn would

>

suggeSt_ that “the failure to obtain such -d1fferences in profile
configura;ion' on*;the current - study may be prlmarily related to a

restrlcted range of clinical 1mpa1rments in the. adolé3cent sample.

i
Lk
e

.
——

" Cluster Analysis with the LNNB-A

'The ,abilifg‘ ~of the- abbreviated battery to subgroup the

adolescent” cases';%n thls sample 1nto meaningful clusters was also

.
»

explored. To' maintain a direct comparabllity with the results of

_the cluster’ analysis of the full LNNB, 1t was dec1ded to apply the

'same methodology (USing an ayerage linkage between groups algorithm)
| as well as the same 31milar1ty metric (squared Euclideaafdistanpe)
to the LNNB—A raw score data., <

“ As with the analy51s of the LNNB clustering results,ran initial"
evaluation was to determine bhe most appropriate number ,of clusters

that should be selected to most accurately describe this data set

. As noted previously, the examination of the clustering coeff1c1ent

‘allows for an objectiw\;‘pproach to this dec131on and the tabulated
- \

vvalues of the clustering coeff1c1ent for‘the last ten stages of the

A

- LNNB-A clustering process are prasented in Table 44.

-« "L t

‘\\



,Table 44 ’g_

"o

Clustering Coeffic1ents for Adolescent LNNB—A Data

Nﬁmber of ‘ Clustering ~ Percent" -
Clmsters . Coefficient B ‘Chaﬁge‘mj
10 ° ... 377.552 Vol ;
9. . 381.964 12 . i
8 . Y 382,666 & 0.2 » : '
7 430.227 12.4 - "
6 «  437.800 1.8
5 .- 498,511 13.9
4 545,489 - 9.4 .
3 618,578 o134
2 1019.243 L 64.8 LT
1 2574.690 152.6¢ e |
S ' ' .‘ T

As can be seen 1n the above table, it 1s apparenqt that there is
a drapatic discontinu1ty in - the increase in . the clusteringv

. W S .
coefficient between the three and two CIUSter solutions, folloWed by -

.
m— I

© an even more extreme expansion in the coefficient at the lhst" stage
when all .cases are forced into a 31ng1e clusteru This pattern is
. quite consistent with that of the analyses for the LNNB, and wouldL

-ilndicate that a three cluster solution rEmains the,hébﬁ aIternative’

.:,r

\ 4

‘Tfor the data set even while using: the abbreviated battery scores.

. Y
S

vf'gcontraSted3myith those obtained from,the same clustering procedures
.j using.” the fnll LNNB T-Score data. The cluster grolips ¢ obtained using .

the LNNB-A displayed a considerable dt@ree of overlap .?th-thosea

dé;ived from the LNNB with the notable exception of the second

_'group (the m1dd1e placad group with an intermediate 1eve1 of

r

impairment on the LNNB data), which was considerably reduped in

size, with a rather 1arge—~number of cases from this middle group

LoE . E - 183

The clusteu sizes and memberships were next examined and .



regard1ng cluster size for these two analyses as well as the degree Cos

~

R ’.-"1‘8.4;.-;

.~‘_.j

' being“reassigned- to’ the first cluster. Table 45 presents the data

. of overlap between uhe obtained cluster -groups- for the two test

< .
forms,“ expressed as a pef{entage of cases from- the LNNB ana1y51s o

-~

that were 1ocated 1n the same cluster in the INNB—A ‘analysis.’

kTable 45 - - :- ‘ - - ‘ o A
Comparison of?Cluster Grgups From LNNB and LNNB-A Data; B ‘“;
ﬁ L F Cluster Groups = ' {

Test Form ‘ Group 1 .~ Group 2 . Group 3 ’

‘ N (%) N (%) N .

. . N - — . . V . C. .
LNNB- 62 (&90) 50 (100) 4 (100)
LNNB-A 91  (100) 2T  (42) . 4 '(um;

¢

. From this table, it is observed that for the LNNB-A both
cluster Groups 1. and 3 contained all of theb mernbgs from the same

clusters der1ved from the’ full -LNNB, with none of the members from -
. '.\ N
these clusters being reassigned to ‘a different grouping.v The-

membership of cluster Group 2 was, however,’ radlcally reduced w1th
Q

a 1arge number “of cases being reassigned to the first cluster, but

" none to the third group. Thus ,the‘zbbrev1ated battery is observed

to maintain a good discrimination between'the two most extremely

‘situated groups, uith ‘no confision 1ﬁtroduced with respect to,

¥

. cla531fy1ng or groupﬁng together cases that are representatives of

1
either the least impaired (Group ‘1) or most impaired (Group 3) on*

1the LNNB—A " The pattern of altered gyoup assignments on the LNNB—A

compared .to the LNNB would suggest that the abbreviation has acted

-



m
be consistent w1th expectation, the

abbreviate the LNNB acted to remoVe a

linical scales (i €y the items correlating higher
.,ﬂ‘ .

"‘e Jibaﬂlthe\one the item was assigned to) such that a

’, 3

items in the original version) to: the general

A% ‘
"‘ﬁ‘dyﬂievel. €and result in lowered overall differences between

AT o 7€
T?f?%' of iedividuals with similar types of problems that
iy Jchr -

o

ot

\impairments. The use of.a'similarity,metric-based on distance (to.

fther du;\;;\the\rednction im the size °f

,the differences between the pr&file elevations.

The patterns “of the LNNB—A clinical scale elevations fbr the"

identified clusters Vere nextt investigated ~and (the group mean
'profiles for the‘ three clusters are presented in Figure 3. As’
normative data for - this abbreviated battery is not yet available.
“the _profiles were, plotted ‘in gthis figure ;based ‘upon a 2 scorez

: . . . ‘%:"9 ' s

péincipally in level or intensity of = the __symptoms- or ’

take the "profile el vation into account) would therefore be likely ?
R |

_7/
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formation, using .the .mean and standard dev1at10n for each
o ;
cal scale for the total sample as a reference. i / o
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Motor; - Scale 2. = Rhythm; Scale 3 = Tactile;
Visual; ' Scale'5 = Receptive Speech;

Scale.6 = Expressive Speech Scale 7 = Writlng,v
Scale 8 = Reading; Scale 9 = Arithmetic '
Scale 10 .= Memory; Scale 11 = Intellectual Processes

Scale 1

-

Cluster Group 1 (N = 91)
Cluster Group 2 (N = 21)
Cluster Group 3 (N = 4)

o A
u] o
A C :

From an inspectionf of sthe dieplaied profiles, it is'apparent

there is a clear seperation between the three, group profiles,

Group 1 displaying scores that fall consistently below th\Jmean .

P
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_value for. the total 'sample ;Lmean profile elevation for group 1=
._"-0.30), and with relatively 11tt1e variability in the profile-
.pattern. Group 2 displays an overall profile elevation (mean =
+0 86) that is approximately one standard deviation higher than thatj{
\of Group 1 and’ with a slightly increased level of variability
displayed | Group 3 displays the most significantly elevated of the
' three group wprofiles (mean elﬁvation = +2,23), and a dramatically
greater level of inter-scale variability -is observed for thfs\group.
The relative elevatio%? “ §F *%hese three gvbup profiles from the

LVNB—A are quite con31stent with those from the cluster groups

~

derived from the LNNB, and p01nt to the presence of - clearly'

significant differences be:ween the’ three groups with respect to the

general ‘level of performance'displayed for each group. This finding

" confirms the predictibn of.'Hypothesisv 25 with respect to finding
' significant differences 1n‘the subgroup LNNB profiles.‘

What is also apparent on these profiles is that there appears -
to be some significant differences in the profile shapes for the
three groups, such ‘that the three groups could be viewed= as
.displaying distinct patterns of neuropsychological abilities' or
deficits. As Group 1 was the largest of the_three subgroups, and
these Z scores; are. based upon the .comparison‘ to the mean _andir
standard deviation froml the total sanple,' these ,patterns of
differences - can only be .interpreted as demonstrating relative

differences in performance level across the three groups as compared :

to’ the standards set primarily by Group 1, and the 1dentification of
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. : . N ' f o T
as of strength _;;éz/weakneSS' as contrasted to a nonclinical or -
" population - is not possible. '_The identification -of
._le dlfferent ‘profile su/pes - for the identified subgroups.

f#;db this cluster analy51s ‘would however, ' be encouraglng and

“

suggestlve that further research with this abbreviated battery may .
be successful in identlfylng meanlngful proflle confrguratlons that

are spec1f1c to dlfferent c11n1cal subpopulatlons.

As ' an external validation procedure 'for' the LNNB-A cluster
” :

analysis, thee mean elevations de EhQ;WISC—R I Q. scores. and WRAT

'grqge scores were 1nvest1gated for e three cluster groups - These

data are presentT; in graphlcally in F Jure 4

. -
¢
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Figure 4 e B .’_f
WISC—R I.Q. and WRAT Grade Score Profiles for LNNB—A Clusters
T WISC-R I. Q Scores o e WRAT Grade S\Bres ‘f
110 I 7.0
105° 6.5.] -
100 6.0
95 5.5
90 5.0
.85 4.5
. . _ - N
. 80" 4.0 - ,
75 3.5
70 3.0 )
65 2.5
60 | R 2.0
. N T T - v:‘ . 1 "1 .
VIQ = "PIQ, = FSIQ ".Read.  Spell, Arith.
Grouﬁ (N=91) = O ' .
Group 2- (N = 21) = DO :
Group 3 (N = 4) = a ‘ [
« Inspection of the plotted prbfilesyfof the'WISC—R I.Q. scores’

indicates that the three groups, defined on the basis of LNNB-A data

ntellectual ability, with an overall or Full Scale I. d? that fell
at an average level (mean F.S.I.Q. for group 1 = 95, 4) There was a'

mildly - significant Verbal/Performance ° I.Q. - score discrepancy

displayed for Group "1, with the Verbal I.Q. falling just below the

&3 . C .

‘,. 3t>;ctual abilities. 'Croup; I’ displayed the highest overall

/’
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mid-average gmean V.* Q. score 89 2) while the Performance I Q

fell solidly in the m1d—average zange (mean P. I Q. score = r03.7), a

RS difference of almost 15 points. This is relatively consjstent withh

/\

the patterning of 'I.Q. scores. for the f1rst group “from the LNNB-

A

cluster ana1y51s, w1th that group dlsplaylng a 31m11ar dlscrepancy
._of 12 p01nts between the Verbal and Performance I.Q. sc"ores‘,L in

.faVOr of the Performance I. Q. score.

-Group ~; from this LNNB-A cluster analysis displayed an I.Q.

score proflle that placed the overall ability as fa111ng in the

upper end of the borderllne def1c1ent range (mean F.S.I. Q. = 78 4),

and a 31gn1f1cant Verbal/Performance‘dlscrepancy of 15 5 po1nts was

:observed between . the ‘mean Verbal I.Q. value of _72.3 and the

Performance I.Q. of 87.8. The profile shapes for Groups‘];and 2. are

almost 1dentica1 and the only 31gn1f1cant dlfference in I. Q. .scores

k4
~ between these two groups was-on the ﬁ6;EI\BTTEH€“pro£11g§S}evat}ons.

é;roup 3 from this cluster analysis of the LNNB-A was identical

to that obtained in the cIﬁsterlng of the full LNﬁB data. The

" overall 1nte11ectua1 functlonlng level for this small cluster of

cases fell in the mentally deficient range of ability (meanvF.S.I.Q.

= 65.0) and there was no significant discrepancy between the

»

:elewations observed on - the Verbal' T1.Q. score (65.0) and the

o

Peé%%&mance I1.Q. score (70.8).

w .
A MANOVA was conducted»on these intellectual score values and a
' ) ’

hfghly significant 6véra11’-effect was\ observed, indlcatlng that

these three groups were signiflcantly dlfferent with respect to the

4 . . » . Ce ) a—

<190

e

-

o



-

. ) . Ll . ._‘. X -~ ."‘A‘ ‘

. level of 1nte11ectua1 abilitles (Wilks Lambda 2 0(553 F = 12 74 P

. % N

- < 001) One way analyses of varlahce also 1nd1cated that the three

b

"groups differed 51gniﬂiﬁant1y on all three I.Q. score variables, ag

N R .

summarlzed in Tabl

( Table 46,)(w °’/~’~ : 7 AR }T- - -

-
v

Univariate F Tests for WISC—E’I Q. Scores for LNNB-A Groups ’ H i

Varlable Hyp..SS  Error SS Hyp. MS- Error MS F P

v.I1.Q. 6577.28  12330.27  3288.64  109.12  30.14 0.000 .
P.1.Q- *  7835.87 21289.75 3917.93  183.40  20.80 0.000 g
F.S.I.Q.  7669.25 -11110.95 *'3834,63 - 98.33 39.00 0.000

7 : : § ; ¥
e .

The patter'ing and relative elevatiohs onothe 1.Q. score

profiles for . tke three groups is remarkably consistént with thatﬁ

, of - the three grou s derived from the analysis of the LNNB data,

despite _the 51gn1ficant alteragion in the size of the first two °

groups. As with' the I.Q. scoﬂk profiles for- the LNNB derived

'groups, these' profiles display a high degree of similarity ot

profile shape or configuration between the first and second groups,

with - substantial Verbal/Performance discrepancies in - which the

: S
vPes‘ormance tscdre isthigher than the Verbal I Q "score.’ . The

significant intellectual difference between these twa groups’was'

N

observed * to be restricted to level of overall \ability, with |

b

' ﬁpproximately the same .amount of Verbal/Performance 'discrepancy

observed _for both groups. The WISC-R profiles'for each of'these"

groups would be = similar . to that most commonly observed among most
learning disabled youths, with nonverbal intellectual skills falling

substantially higher than verbal skd 11 1evels. -The third group is
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identical -for both cluster analyses and indicates that there were a

small , number of cases in the sample that were distinct from the

_ balance of the’ adolescents by 'virtue:“of having rather uniformly

l . ) .
retarded 1nte1 ectual’ skills, ‘bath verbal and nonverbal ~ This third

cluster pr file is dlStlnCt “from the other two thh,respect to

having' an insignifioant' difference or discrepancy between ' it's

Verbal and.Performance.I.Q. scores.

< o ) o ) : . [ 4
These results. would indicate that the LNNB-A cluster solution .

~

has - external ‘validity, in that the use of -the LNNB-A raw score data

was successful in separatlng out three groups of cases from the

total sample that were then seen to be s;gnificantly different from

- each “other on ‘an alte native measure * that was not uéed in the
original clustering ‘process. - The prediction of Hypothesis 26 of

_significant 'differences in WISC-R I.Q.'scores for the three groups

<

derived‘from,the LNNB-A was confirmed. v Lot

The educational attainment data presented graphically in Figure

4 also- denonstrated that the vthree derived ncluster groups were_

different from' each other 1n ternms of their academic achievement

2

: \;::zj}s' With Group 1 having the highest level ‘of performahce on al

Tee WRAT test grade ‘scores, Group 3 having the most severely

_delayed‘ levels of. attainment, and Group 2 falling intermediate to

.the 'other two: éroups. Relatively little difference in the profile d

/

patterns is apparent between the three groups, w1th all three,groupsi .
displaying the highest score on the Reading;grade score and the

lqwest on Arlthmetic,‘ and.the differences are primarily relatedbtov
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differences in overall profile elevation. Group 3 was. howe;’r,
:displayed slightly less ,variability on the WRAT scores, and a
relativel;@ con51stent level of academic deficiency was suggested '
~contrasted to the tendency for 'Group's 1 and ,2 to’ di,splay a.
relatively greater level of deficit uin Arithmetic than in the’
language"arts tests. of Reading 'and Spelling, ;'hANOVA on thesey
academic score values 'fb; the three groups indicated_ a highlyA
significant. overall or group effect (Wilk's Lambda = 0. 652, FM= .
ai 8.82, P <« .OOl). Univariate comparisons of the three groups for
| each 'wRAT test variable also 1hdicated that all threefWRAT scores

e, 4
‘*'were significantly different between the three clusters, confirming

the prediction of dypothe51s 27,

¥
Table 47 _
. Univariate F Tests for WRAT Grade Scores fon,LNNB—A Clusters
) _ g :
Variable Hyp. S%/ Error SS  Hyp. MS - Error MS F P
_ Reading 116<5§~ 254,27 58.16 . 2.25 'j25;85 0.000
Spelling - i110.40  396.30 ~ 55.20 - 3.5l 15.74 - 0.000
Arithmetic = 7 35,69 138,51 17.85 -~ 1,23 14,56 0.000
: -2 : = '

b ’.’ - - . . o

From the«data presented graphically in Figure 4 as well as from
. the . tabulated univariate F“fﬁsts, it is concluded that the three

)

clusters derived from the LNNB-A data represent subgroups among the

——

total sample that have significant differences between them with

~

respect to both intellectual as well as’ academic attainment levels.

As ‘with the' clusters derived from the full LNNB data. these

groupings ‘are observed Ao differ from eaigvother on thé external '

predicto'! primarily on the level of performance, with differences
. 7 .
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in the ‘patterning of 1nte11ectual abllity or academic attainment
: only observed for the rather .small th1rd cluster group. The;failure i
‘to obtain- 31gn1ficant d1fferences with respegt to the patterns of
'éither intellectual. _or vacademlc ab111t1es between Groups 1 and 2,
would .be‘seen ag reflectlng either a lack of sensitivity or coverage '
‘ in‘ the 'retain%g' items_ from the LNNB to detect such d1fferences in
the .sample or a- problem of 1nadequate sample comp051tion such that

» there' were too, few cases of radlcally different patterns of academic
learning def1c1t to allotkhior the - . generation of reliable and.
51gn1f1cantly distinct learning disability subgroups. |

The fact that the Hour cases that were grouped into the’ third

" cluster for both the: LNNB - and " the LNNB—A‘cluster.analyses were

observed .to display both a difference in the overall 'profile
>

elevation as well as profile shape on the WISC—R ‘would support an

1nterpretation that a large ‘portion of the difficulty could be

¢

attributed to the lack of sampling coverage. This third group is

. oo , : . ] . :
observed to be different from the balance of the sample in several”
importaht ways, with its LNNB—A profile dlsplaying a substantlally

greater 1evel of scatter "or variabllity than e1ther of the other two
%

.cluster groups, it's WISC-R profile displaying the 1east varlability‘A
~with a uniformly low 1eve1 of abllity across the three I.Q. scores,.’
“and its academic attainment levels also displaying a pattern o{
"~ rather uniformly low achievement in all three areas tapped by the,

WRAT. ' It is apparent that with respect to identifying at least this

qne subgroup from the total sample both the LNNB and LNNB-A were

-
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: equally successful in terms of displaying a stable, reliable and |

195

' meaningful subgroup in the sample, with this group representing1‘

B

those cases that ~ had a » generalized level of - intellectual

retardation, uniformly severe academic attainment, and a/high level -

ot

' .of apparent neuropsychological 1mpa1rment. The other _two cluster

groups identified are less distinct, and display similar patterns of

I

intellectual and academic abilityl_ but at different levels of

general functioning. -

" As noted previously in -the discussion regarding the linear '

dlscriminant analy31s of the LNNB data, the obtained sample for this

3 A
study - was derived from consecutive _ referrals for clinical

neuropsychological evaluation 'on adolescents, and that the obtained’

sample composition was undoubtedly skewed by this referral process.

As a consequence an atypical proportion of the sample was observed

to display either le

-

global’ learning ‘delays
arithmetic) were impaired. From the total sample‘Of 116 cases, only
~two cases ‘were obtained' )

1anguage arts area with normal arithmetic attainment level Thus,

there would be “an expected high degree of overlap between thef
deficits that were displayed by the two subtypes of learning’

disorder represented in ' this sample, with deficits in intellectual

‘ ‘and academic skills needed for arithmetic achievement being common

to both groups, while expected or hypothesized differences between

these two types of learning disorders wguld need to be restricted to

ng - .deficits» restricted to arithmetic ot -

- which all subject areas (including'

piective learning disability in the o

~.
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skills that are essential for language arts attainment but not for
. '.“ " s : . '

arithmetic.

"The failufe to obtain a 31zab1e number of cases with selectlve

P
— —-—

learning dlsabllitIes in  the language arts . area \end normal
“ﬁrlthmetic abllity would be seen as restrlctlng the opportunlties to
\gisplay a dlssociatlon betieen the learnlng dlsablllty subgroups,

. and llkely Slayed a 1arge role 1n the. lack of obtalned dlfferences
in intellectual and academic ab111ty patternq\between the flrst two
.cluster groups, Consequently, the cluster ana1y31s of the LNNB—A

‘-data can be considered to have-been at least partially successful in

~

clearly discr1minat1jg between ‘the cases with a global or general
intellectual reta;dation and those witP eithef normal abilities or

learning disabilities, but the current: clinical case data are.

.inadequate to allow for a full test " of the LNNB—A s ability to

dlscriminate between cases with 31;Hifiéént1y different subtypes of
\r\_.,
selective 1earning disability.. . - . ' .

¢



N o CHAPTER VI |
 DISCUSSION | o
AP PR TS

The primary goal of this investigatiofi “was to explore thev

ut111ty of the Luria - Nebraska Neuropsychological Battery for, use
\

with an adolescent population and with a focus upon its potential as-

an’ 1nstrument 'toﬁ evaluate  the neuropsychological factors'
‘

. contributing to academic learning disabilitles. To this end it Was‘
necessary to"invé%tigate the basic 'psychometric properties of

re11ab111ty and item to 3cale consistengy of the battery,.as well as
o L A iy
conduct 'evaiqations of the construct'and concurrent validity of the ‘

battery: as a measure of~.academically relevant abilities (both

intellectual and achievement) ' A preliminary investigation of them

!

a&ility of the _LNNB to. discriminate etwhen predefined groups of

N

adolescents ~with differing patterns of] academic attainment -as ‘well

-as to. empirically group adolescents into more homogeneous subgroups
.or clusters was also conducted In/ this section, thevresults of
"' this research will | be interpreted -

-

ith respect' to the stated
Tesearch” hypotheses, and with respect "to theoretical issues.

underlying ithe hypotheses. ~ Limitations of the study, as well as

theoretical and pragmatic implicatio s wi’ll also be addressed. ’
Hypothesis 1 predicted that the LNNB would display internal

consistency estimates of reliabil ty thab-were equiva;ent to similar

values derived from adult stud es. The obtained»results supported

197
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" this prediction, with ~’internal - consistency estimates falling at a

“level that was intermediate.'between Lthose ‘obtained from normal'

' .adults and - adult ‘patient groups w1th moﬁf'severe neurological or'7*

. “« %

psychiatric disturbances. , The 1eve1 of internal con51stency

‘:obtained in this study 1s felt to be qu1te adequate for research and.,
clinical applications, particularly 'in - view of the effects of a
\’/,Bmewhat restrictive range of functional impairments as well as very

3

restricted range of age and educational exposure in this sample. ' N
) ,a*? v \

Hypothe31s 2 predicted that the clinical scales from the LNNB
’_ would - display levels. of item to’ scale correlation,consistency that~
would be equivalent to those reported for a similar investigation
u51ng ~an ., adult ° sample.- This prediction was not supported by the
current study,‘ as a 51gnificantly lower percentage (66 9Z) of the
LNNB items'in this study were 'seen to correlate maximally with theirﬂ
assigned' scale than. on the;‘previously reportedistudy of_Golden,
‘Frass_ and Graber (1981), in. which their adult sample Hisplayed a
9@ 9 percent item to scale consistency. This finding is viewed as‘a
,potentially serious challenge‘ tov the construct validity of the
individual scales of‘ the hNNB as: the procedure of summing the
individual item scores for each - scale” and then COntrasting %he
relative. elevations of the clinical summary scales i4 dependent upon
the individual scales being distinct from ‘each aother in some
significant manner. To the extent that'an item correlates higher

\\//ith a scale other than its own, the. item can be viewed as having a

contamination _effect on the scale summary score, and it would act to

a .
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inflate the intercorrelation*of theﬂscales. Differences between the
summary scale score elevations would. thereby tend to be reduced and
thé interpretability of the individual sé@les would be weakened byf.
the inclusion of large numbers of such cross—correlating items, Thei
obgervation of a dramatically higher percentage of such items in the -
results from this adolescent population would bring the construct
validity of - the LNNB for Buch an 'age range into question and

|
suggested a need for pursuing an .abbreviated’ version of the battery

to reduce the level of such cross—correlating items, _
| ,Hypothesis 3 predicted that the derivation of. such an
. abbreyiated hattgry would be . possible without diminishing the -
1nternal c0n31stency of the clinical scales. Hypothesis 4 also
‘predicted,-that such an abbreviated form would-have an ;mpr0ved level
'of item ‘to scale .consistency that would' be comparable to that
'reported for the LNNB 1n adult populations. The results obtained in
é this portion ofﬂl/be study indicated that elimination of a11 items'
 that displayed correlations with other scales that exceeded that
. with their ~own would adversely affect the internal consistency of
three ) clinical scales, and' as a small ‘percentage of such
cross—correlating items has been recognized and accepted in the
_ adult studies with _the LNNB modification of the exclusionary |
criteria was explored resulting in the retention of several itemsb
that had high correlations with their assigned scale but equaily .
“high_ or marginally higher correlations with ather scales. Thisp‘

~resulted in the3 identification of 189 items .that »comprised an

N
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' abbreviated battery (designated the LNNB—A) that had equal or higher

internal consistency than the full 269 item LNNB battery, and which

had an item to scale con51stency that was equ1va1ent to the 1eve1

r’préviously reported for the adult population. with 92 6 percent for
the - LNNB-A compared to 92.9 percent. for the adult sample in the”

“Golden et "1 "(1981) study. The predictions of both Hypotheses 3

~and 4 were confirmed by these results for the LNNB—A and indicated

., that E&e item selection for the LNNarA represented an 3fequate

—_—— -

compromise between “the ™ demands of SCale 1eng*h to maintain
! .. -

vreliability and item to scale consistency to maintain construct

.val&dity,‘t *

Hypothesis 5 predicted that there would be a strong primary

factor related to the level of performance‘that would be represented

in all the LNNB summary clinical scale scores, This prediction was
based - upon the neuropsychological literature that 1nd1cates that in
children the effects of neurological damage is particularly striking

on the level of overall intellectual development (c.f., Reitan &
S S , - ‘

Davison, 1974). As "the clinical sample from.which this study was

derived . was composed primarily of youths with long-standing
 difficulties with learning ‘and/or emotional/behavioural
: disturbances, " it was hypothesized that  any significant

neuropsychological dysfunctions present in these' cases would 1ike1f
v t{?\

be of chronic/static nature, and’ that\iﬂterferences with general

development ,or functioning 1eve1 would %2 expected The previous

research which also indicated that there was a high level of

A

~
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correlation with ~intelligence for all of -the LNNB clinical 'scales

was_also’ supportive‘of this prediction.

’

The results from the principal components factor analysis of-
the LNNB data strongly supported this prediction ‘and only a single :
‘eigenvalue‘ in excess of unity was obtained“ and with all»factor
loadings with - .this 1n1tial principal component being - highly
significant. This result supported the interpretation that. the LﬁNB
clinical scales are very sensitivelto the overall or general level
of adaptive functioning or 1ntellectua1 ability, and the consistency.
of these factor loadings across the various LNNB scales may be ,l
viewed as supporting the view that neuropsychological impairments 1n;

&

" children and adolescents are likely to be, reflected primarily in

\ .

deficits in general level of functioning. \ilm ‘ | S ggﬁy )
. AN

of

overall general ability factor, there vould be interpretab

Hypothesis 6. predicted that in addition to the loadinggi®n an
ggroup

factors  emerging from the LNNB  data that 'wovy display_,

neuropsychologically meaningful dimensions in Ehe dgkn oy

with respect to the identification of specifiﬂ

abilities, Examination of the eigenvalue structur the LNNB data
,indicated ‘that these ,eigenvalues were essentiallﬁh[%milar to those;
"reported “for the Wechsler intelligence scales, and that:a three
factor model would *be supported by the data. Three group factoji
were identified ‘ffér Varimax rotation fo simple structure, and were ’
binterpreted as a Verbal Intelligence factor, an Academic Attainment

factor, and a‘-. nonv_erbal Perceptual/Motor‘ factor.» 'I'he sc ‘fe

-~
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comp031tions of ‘these factors were con81stent with the expected o

xoccurrence of factors reflecting left hemispherlc ab111t1es (Verbal
Intelllgence), right hemlspheric abilities (Perceptual/Motor) and an'.
1nteract1ve ’ effect of both  underlying . neurépsychologlcal
competenc1es and environ ntal experlences and opportunit1es to
develop crystalllzed ski??ﬁ (Academic Attainment) - The prediction
of Hypothe31s 6 was confirmed by the obtained results of thls‘factor
ana1y31s. ‘ . | = b R

HypotheSes l and 8 indicated that the abbreviated-LNNB~A should
also displayA a strong loading for all scales on the first pr1ncipa1
component and’ that in a manner equ1valent to the LNNB there would

L

also be interpretable group factors that were neuropsychologically

~ 1%

meaningfuI; ,Ihese predlctlons were both confirmed by the_principal
'component facto&g analysis of the LNNB?A clinical scale datar with a
- high loading onfan.initialvfactor aswell as identification of three
group factors beingv supported by the 'eigenvalue structure.

Hj thesisl_9 also predicted 'téat there would‘be*a COrrespondence
betweenv'the'_factor structure ~of the LNNB and LNNB-A, and this was
also  confirmed, iwith the identification‘ of éduivalent‘ Verbal_
Intelligence, Academic Attainment and Perceptual/Motor factors for
the LNNB-A. This .was interpreted ta mean that the process used in
abhreviating the battery to create the LNNB—A had been\suféessful-in
;reserving> the dimedg&onalifstructure of the battery, and had not'
significantly reduced the functional coverage of the battery.

Hypothesis 10 predlcted that the LNNB Intellectual Processes
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-_scale would correlate hlgher with the WISC—R I.Q. scores than any of
the other clinical scales from the LVNB This predictionrwas
observed to. be confirmed with respect to the-correlatlons with the
Verbal I.Q. score, but it was not found to hold for either thev
éerformance I. Q " nor the Full Scale I1.Q. scores, which displayed

_higher correlations w1th other LNNB clinical scalcs. This finding
resulted in a. reappraisal of the meaning’ of “the Intellectual
Processes scale, and ‘it was interpreted as reflecting principally
verbal 'intellefgual abilities, ‘rather than being a measure .of
general (both,vedggl and nonverbal) intelligence. k

Hypotheses 11, 12, and 1 predicted that the LNNB acadenic
scales °of Writing, Readingj and Arithmetic would displayxstronger
correlations with - ‘the equivaledk WRAT grade scores (Spelling,
Reading and Arithmetic) than would any other of the LNNB clinicall

-scales.v' These predictions were all supported by ‘the obtained

| results, but ‘the size of the difference in the correlations between

';ghe LNNB Writing and Reading SCdleS and the WRAT Spelling grade
_score  was extremely small. The results were interpreted as

supporting the: concurrent validity of these academic scales from the-

LNNB, while noting the strong intercorrelation between the language

2 .

arts variables for both the LNNB and the WRAT made it impossible to

achieve a high level of differentiation between measures of reading

' and spelling abilities.

-Hypothe51s 14 predicted that/ the - abbreviated LNNB-A o

Intellectual 'Processes scale would also display significant and
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. . Streng. correlations with the WISC—R I. Q varlables.v The results

‘confirmed this prdh1ct10n with- respect to the confelatlons wlth‘bgth

the Verbal 'and Full Scale I.Q;. scores, but the Performance 1.Q.

" score *was _observed to display Jstrongerg corr4la£ions with scales

other than Intellectual Processes. These results conflrmed that the

*“Vv abbreviation process had not changed -the essentlal b1as of the LNVB

§§!\;/tovard coverage of veqpal funct1ons and the Intellectual Processes

scale of the LNNB-A was 1nterpreted to be pr1nc1pally a measure of
_verbal rather than general 1nte11ectual funcblonlng |

Hypotheses _15, 16, and 17 predicted that the LVVB—A academic

2

v scales would dlsplay stronger correlatlons with the equivalent WRAT

E grade' scdres than any other LNNB cllnical'scales. These predictj
were . confirmed for the COrrelations’ w1th the "WRAT: Read1ng<§§d‘\\\

Arithmetic scores but the WRAT Spelllng grade scoretwas observed to.

)

correlate equally w1th both the LNNB Wr1t1ng and Readlng scales.
The fallure_ ofbthe LNNB Writlng scale” to  display a hlgher

'ldtcorrelation with WRAT Spelllng than the LNNB Readlng,scale was

' ﬂ“;nterpreted as a reflect1on of the h1gh degree of funct10na1 overlap

S :

j$;“ ,,;he two language arts areas, and the 1ntercorrelatlon
S :

iﬂﬁ%gétqﬁen the WRAT Spelllng and Reading tests’ of 0. 87 (which is h1gher

than ‘the correlations between the LNNB and WRAT varlables) was noted
a8 a llmiting factor in obtaining a clear differentiation between
these two language arts areas,

Hypothesis 18 predicted that multiple regression formulae would

be identified that would allow for predicting both intellectual as;
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well as. academitc achievement scores’ from the LNNB clinical scale
data. An'larbitrary _ctandard of a multiple correlation of 0 70 was

selected as’ reflective of a high 1eve1 of predictive validity for_

these formulae ;_The results confirmed these predictions forvall ’

v

three vacademicv-achievement variables, land for the Verbalrand Full

o Sii I Q. variables from the WISC—Rv Only the multiple correlation

the Performance I Q score falled to exceed the 0. 70 level but
this correlatlon- was observed to fall at a 1evel (0. 632) that was
stlll qulte 51gn1f1cant on a statlstical level. These multiple-'

regre331on formulae were .also observed to -display 1nc1usion ‘of

'f clinical scales andc;regre831on weights that werg consistent .with

:,/’ -
expectatlon, with- the Verbal 1.Q.° being best predicted by a

combinatlon of the Intellergual Processes, Expressive Speech and

I

Rhythm scales, the Performance I.Q. by the INNB Motor scaIe, and the'

\-ﬁ

Full Scale 1.Q.° by a combination of the Intellectual Proce5ses and

FREE

»

3

the 'Motor ;scale. . WRAT Reading was predicted beSt by a'weighted -
combination“ of the LNNB ’heading, Writing ‘and Expressive Speech
scales, the WRAT Spelling score was adequately predicted by JUSt the
- LNNB Writing scale, and the WRAT Arithmetic score ‘was predicted by a

combination\of the LNNB Arithmetic and Wriging scales.

o

W“ These multiple regression -analysis results supported the

valldity of the LNNB as an instrument that can be used to predict
academic achievement and some. aspects of intellectual ability with a’

high degree of . accuracy.r Only nonverb ‘Tngelligence -was found to
Y

be somewhat weakly: represented invthe ] 3 a\d\ﬂg);is consistent
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with ;the theoretical-ibiases of A. R. turia, whose'research‘was

: particularly 1focused _on. studying theb‘verbali-functions of ' the

“xﬁlanguage"dominant left henispheret"and the manner in which it is
) o ) ) ) L . ]
responsible for coftrolling and"directing the activities of the -

- whole brain. , A

Hypothe31s 19 predicted that multiple regre531on analyseS‘GQ\Egj/

/the LNNB—A to predlct 1ntellectua1 am academic ab111t1es would also‘

result in highly significant levels of predictive validity As with’

the results from the . full LNNB ~h1gh1y .51gn1f1cant multiple

)

'correlatiOns ~'w'er'e obtained between the LNNB-A and‘all\three WRAT~ |
. N . . . . ta )“‘
academic scores as well as between the LNNB—A and the Verbal and

Full gcale 1.Q. * scores from t»e ‘WISC—R. Only . the multipﬁib o
_correlation' with Performance I.Q. failed to ‘exceed the 0. 70'criteria 3
level, ‘and this conflrmed that the abhrev1ated battery was 31m11ar

to  the full LNNB in 1ts relative weakness as -a measure of nonverbal

1nte111gence.'"

Hypothe51s 20 predicted ‘that - the use of the LNNB c11n1ca1 scale

data , in 'a 1linear discriminant ana1y31s would allow for the

a

‘discrinination . between al pr10r1 defined ~cases’ 'wtth\‘differing

patterns: of acadeni% functioning on the WRAT. ThlS prediction was
®. ‘
"confirmed at  a high level of significance, With a 76 3 percent hit

]

rate - for identifying the specific pattern of academic perfonmigce,
and a 91,2 percent accuracy ‘rate for the less specific .

I v
discrimination between normal and learning disabled (unspec1f1ed as -

T to type). This finding was interpreted as indicating that the LMNB
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‘has a good potential for practical application w1th1n an educational

context, nand it was also noted thaibit had a particularly low false"

negatlve (Type I) error rate.. -
ﬂt‘-Hypothesis 21‘,pred1ctedj that the_ LNNB-a clinical‘scalebdata )

' would_ also be succeszul in predlcting the pattern of academic'
functioning on. the WRAT Thls prediction. was also conflrmed&by the;
results of the study, and an identical overall hlt rate wasapbtalned_i
for. the LNNB and the LNNB—A 1nd1cat1ng that the abbrev1ation
ii_process had not 31gn1f1cant1y altered tge battery s coverage of
functlons 1mportant to educat10na1 achlevement. As: w1th‘the LNNB
the LNNB-A llnear dlscrimlnant ana1y51s also displayed a tendency to
make a higher number of false positive errors in assigning normal,h
1earners to one of the learning 1mpaired groups while very few of
the: ‘most severely ‘1mpa1red cases were misassigned to either the
" intermediaté or jthe .normal group.r'This_tendency to-make a higher '
number of false :positive. errors, which vould-.likely: act
precipitate”:fUrther assessment"or intefvention for the.individuaE
case, vvas felt to be more acceptable in an educational context than
a test that made a larger number of false negative errors- (falling
to " recognize the existence of a real problem) which would act to
reduce the probability of the individual receiv1ng additional help _
or remedlation. ‘, : ‘
, Hypothesis-'22_ predicted that' the -application of clustering‘
_methodblogvi to the LNNB clinical scale data‘would result in theg'
‘identification _of distinct. subgroups within ‘the'=samp1e that had =

v " A



 significant differences in their LNNB c11n1ca1 scale profiles. The
. . ‘

clustering process operates to group cases together on the ba31s of

“the similarities in their profiles, and the finding of reliable and

stable subgroups within the data through the clustering process is a

reflectlon of the ex1stence of distinct subtypes of cases in the

sample, rather’ than of a hd&ogeneous collection of essentially
. ) 2 5
similar cases. Th flndlnggthat the use. of two dlfferent clusterlng

methods resulted in al 1dent1cal group memberships was observed

to confirm ' the stability ‘or re11ab111ty of the cluster solutions,

and for at least one subgroup (the most severely 1mpa1red group) all

applied methods resulted 'in  identical cluster forma%ions. The

prediction of significant differences between the group profiles was

tested by use of MANQVA, and a highly 51gn1f1cant overall effect was
obser?éb, and unlvarlate F tests cpnfirmed that all eleven c&1n1cal
~scales were signlfican y d1fferent between the ‘three groups.v
Hypotheses 23- (giz 24 predlcted that the der1ved cluster groups
from the analysis of - the" LNNB data would be found to show

‘significant differences onblntellectual and academic test variables

S~y

that were not -utilized during the clustering proce: s. Both of these i

predictions' were conflrmed with a high degree of si'nlficance, both

with MANOVA evaluation of overall effects as well as un1var1ate F

‘.

tests that confirmed that all of the I. Q and WRAT: grade scores were

208

-

51gnif1cant1y different across the' three -groups.  These resultsf T

confirned" that the application of a clustéring procedure had:

identified .subgroups of cases on the basis of the LNNB scores that..
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- had highly significant differences on external'validation measures,
.1ndicat1ng that . the ﬂgrived clusters were displaying educationally’ ‘

: relevant differences in both intellectual abilities as well‘as

academic attainment. ) ~This« was interpreted as supporting the -

validity of the LNNB as an instrument for educational evaluation

- purposes.

B2 ) .- . » ) . ’ ». ) ‘ B
Hypothesis 25  predicted that the LNNB-A clinical scale‘data

would also - be successful in clustering the sample into discrete

1.1

‘ subgroups that would.display significant differences on their‘LNVB~A‘

>

profiles. This prediction was tested by MANOVA and a highly

Significant difference was found between the three cluster groups .

“with respect to their overall profiles.- UniVariate.F tests also

confirmed that significant differences were obtained for all eleven

“clinical scales. R . B P

+

Hypotheses 26 ~and 27 predicted that the cluster groups derived
from ‘the' LNNB-A data would. also display. significant differences on
their WISC-R and’ WRAT profiles and these predictiqhs were confirmed

_by- MANOVA evaluation of the overall effect and univariate F tests.

o

confirmed Significant differences + fan. all of the separate

~ > S) n

' intellectual and academic ach;evement test variables. These results

confirmed that the cluster solution derived from the LNNB—A data had

Abeen ’successfulv in - identifying - three subgroups within the'sample

that were significantly different"not only on the basis of-their

LNNB-A proféles but also on intellectual and academic achievement

Sy .
test* variablps that were not incorporated i%go the%%hlustering

‘ s 5 "y L . Lo
. ' - % : N ¥
. R - e ‘
e ' . e, L8 . ST L
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process.— This” would validate the ;significance~'ef these derived
clusters, = and - support the vinterpretation that the ’differehces
between the cluster groups eh "the LNNB-A were reflecting real-
differences between [caeee that ' were of Significance} for ether
qaspects of their' lives, particularly academic ‘achievement and
intellectuai vfunctiening. _These external validations of the LNNB-A
cluster solution would therefore.also refleet upon the validity of
the - LNNB-A as an 1nstrument that ;a-;apable of measuring ashects of

neuropsychologlcal ﬁunct1on1ng that are relevant to educatlonal and

1nte11ectual abilities.

-Overview of the Results

Reliability Evaluations

,The results of this stady have, overall, been observed to |
largely .confirm a,.large number of the prediétiéhe‘ made in the
hypotheses.. It is observed that predictions madebregardlng the
verification ‘ of the reliability (1nterna1 con51stency) of' the
clinical scales of the LNNB as well as theMLNNB—Ajhgve been upheld,
and the level of reliability of these batteries is observed to he

. . ’
essentially equivalent to that previous established for Ehe LNNB
with use with adult populations, giveh the nature of the current
sample and the type of _ihternal consistency metric chosen. The
establishment of the reliability of thie‘batteryAfor an adolescent

age population has, to the best of this'writer's“knowledge, never

been published to 'date, despite the rqummendations of the test
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authors and publisher that the LNNB can be effectively applied to

- cases down ‘to the age of 13 years (Golden Purisch & Hammeke. -

1985).

As - 1nd1cated in" the Standards . for Educational and

Psychological T%sts (APA, 1974), 1t is essential for the procedures ’

" and - samples used in the determination of reliability coefficients to

y<~’

" be descrlbed fully and for tests that’ cla1m applicability to a w1de

range 'qf ‘age or grade levels to have reliability reported

iy
>

specifically for. the various grade or age levels recommended.' This
gfudy would therefore expand the literature on the LNNB in providing

a «eplication of the initial reliability evaluation for the lower

x..,

end of the ~age range recommended by the test authors. The obtained

reliability estimates for both the LNNB and the LNNB-A (average
Alpha coefficients of 0. 79 with a range of 0.71 to. O 87 for both :
forms of 'the battery) are judged by this 1nvestigator to be
shffiéient faor  the use of this battery in re§eaﬂch and applied
settings, particularly iﬂ' light of the limiting factors of the

. somewhat restricted range of age and levels of impairment displayed

_in this clin1ca1 sample. =

Yalidity Evaludtions

In addition to the - establishment of the basic psychometric

property of reliability, it is also essential for the user of a

. , -

particular .test to. have some appropriate information regarding the
validity  of the test or instrument. Validity has been defined as:

"what the test measures and how well it does so" (Anastasi 1968, p.

<

A . o . ‘ 4
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QQ)f and it has alsdhﬁbeen étated' that: ‘"vaiidity'refegs,tq the
apbropriéten@sa of infgrencés dffdm _téétv scores or othif'forms of
aéseésmen;,v | The --many ‘ typéé' of ,vélidity Qu;stdoPs.;can,~lf§r
conQeniehCe, 'bgg'reducéd to twog {a) What‘dhn’be'iﬁferfgd abéut what.
is* being measu;éd bj the test? (bz,What can be inkefred abOutAothep
beha\;iodr?" (APA, 1974, p. 25). T)h‘evv%tion of‘ a test r_épres‘énts-
'an'_inferential process id'whicﬁ'ﬁhe investigatd; is called upon to
'makeA.infofmed' judgements regarding thel'Qalue,.or utilitylof the .
‘instrument in' the context or setﬁihg'thaf the teStiis,to be applied

to: . I ST -

"It 1is important, to note’that.validity is itself inféfred;

not measured. 'Validitj ‘coefficiénté_‘mgy - be pfesented in a
- manual, but validity fot a partiddlar aspect of test use is
fnférred from thié collection qf' doéfficients. It is,
therefore, somethidg that iSnjudged ds dde@yate,‘or marginal,
dr unsatisfactory." (APA,’1974, p. 25). ‘ "
Validity is also categdrdzed into .'fqufj;;diécgete. but
intérdependént forms: codtént validity, ddnstruét v;iidity; and
Crdte;ion‘ related validities (predictive validity and condurrent
validity). - Content wvalidity involves the.ekamination of the test'
: con&ent_ito assess whether the instrumenti covers ‘a sufficiently
regresgptative, sample of‘the behavioural.domgin the test pufporté to

assess. With respect to this aspect of validity, it is relevant to

, note that the stated objective of the authors of the LNNB was to

-
-~

} establish a standardized version of  the Luria~neuropsychological



213
o

investigation process, to allow for.replication of results across
sertings and % allow for the experlmental investlgation of the .
effeCtiveness of Lur1a s procedures for the 1dent1ficat10n of brain
damage. The vLNNB has also been described by its authors as: “a

multidimensional battery de31gped to assess .‘a broad range of -

.

neuropsychological functidns... its primary pnrpose is to diagnose

general and specific/ cognitive deficits, including 1ateraliza€ion~

s

and locallzatlon of focal brain bra1n impairments, and to aid in the

plannlng of rehab1lrtat10n progragsgl(Golden et al., 1985 P. 1).

uy ’,T

350
From th;s description of the" intents of the battery, it can be
asserted that the 1dent1f1ed behav1oura1 domain to be measured by
this battery would 1nclude all aspects of neuropsychological

functioning, particularly cognitive skills, that are suscept;ble to

the effects of brain\dafige, and which‘would be importaﬂ% to be be ; ;

’

considered in a rehgbilitation planning process.

‘.With respect to the functignalb:reas that ar?reonside;ed.to be
important within the context of a : mprehensiveJneuropsychologiCal
"evaluation, thére ,have been ‘a ‘number of altérnatiye categorical
schemes- proposed over the years, includlng the functional labels
proposed by Lugla (1966, 1973) and ‘operationalized into specific
test procédurés by Christensen (1975), as yell as by other
researchers and authors duch as Lezak (1976) and Adams, Rennick {nd‘
Rosenbaum (1975) Swiercinsky (1978) compared a series»of such .

' alternative : conceptual - schemes  and oatlined ‘a relatively

comprehensive listing of major functional areas that -have been



functlonlng, 3)  Auditory perceptual organ'i

perceptual organization; 5) Spatial 'p"

desc_ihed by varlous independent researchers a%’kppbrtant facéts of

l

neuropsychologlcal ; functlonlng 1) Lateral dggipancea 2) Motor*-

Language skills, 7). General 1nformag10n~_proce-'fhgqﬁf8) Memory

processes, 9) Attention and concentratlon, and 10) Educatlon~and“'

experience. He " alsp noted that 'seVeraltof'these categories were

~subject to further subdivision 1nto more spec1fic subsklll areas,

such as the separatlon of motor functioning into dlStlnCt factors of

motor strength, gross motor speed and-fine motor coordination or the

‘division of spatial perceptual. organization into non-visual and

visual spatial perception.

Adoption of the conceptual scheme of Sw1erc1nsky (1978) as a

eguideline for the definition of the behavloural domain to be

assessed in a neuropsychological evaluation would allow for some

evaluation of the content validity of the LNNB. With this in mind,

it is noted that «the initial construction of the LNNB- was based upon

the published items . from the Chrlstensen (1975) neuropsychologlcal
investigation, and that there was a systematlc attempt to include

items that were représentative of the majority of these functiohal

~areas. The structured and atandardized‘version of these Luria tests:’

-

as embodied, in the LINNB 1is seen t6 include items within each of

these conceptual areas wlth the one exception of spec1fic tests for

lateral dominance.‘ With respect to the issue of breadth of coverage

or the ucontent validity,' the LNNB would.be rated as appearing to

]
4 SN
’ IS
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display a sufficient coverage of the functional areas important to

the comprehensive neuropsychological evaluation,
€ However, ,the, issue' of content‘validity is.also based not only-
.on the presence of items that appear to ‘tap the specified functions,
it is also important ‘to determine 1f the level of representatlon of
: the functions is appropriate » o o ¥
Q "The content area must be L systematically analyzed‘ to make
B certa1n that all major- aspects are adequately covered by the
‘test -items, and in the correct.proportions.. For example, a
”test'"can .ea51ly become overloaded with those aspects of the
: field that lend themselves more readily to the preparation of
pbjective itemsﬁ... Moreover, content validity depends on the.
' relevanceiuof the '1nd1v1dua1 s test respOnses to the behavior
area under’ cons;deration, rather than on the apparent relevance
'of item content, Mere 1nspection' of the test may faik to
reveal‘fthé processes actually used by subJects in taking the
”Ltest " (Anasta31, 1968 p.100). L
With these considerations in mind, the content valid{%* of the
4
LNNB would be open to some debate, as the previous critiques of this
battery have noted that difficulties with)zhe construct validity of
.~some scalesp and  the manner in which 1anguage functionS' may
contaminate many- of the ostensibly nonverbal scaleés (s/}h as the[

Tactile and ?Visual scale) would make it difficult > 8 ep vat-face ’

value that the scales are actually measures of these specific,iy

functions._ During the course of this study it has been observed @@&
[ A R :
U Wi , )

' i . Teopaee L . B 7
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_.that the. LNNB | clinical scales ‘display' extremely ’high

inte;eorrelatiOnsv end' that there is a strong loading for all scales.
on. a general ability_ factor. Furthermore, it has repeatedly been
,denonstrated on. the correlational 1nvest1gat10ns as well as tie
Lmultlple regre331on analyses that the LNNB has a con31derab1y higher
) loading on. the verbal than on a nonverbal intg¥§ectu§i'faCtor, and
‘that ‘all of the clinicalv'sca}es fcdrrelate with a high‘leve17of
significance with the intellectual . veriables ef the WISC—R; Thiér .
would suggest that the‘content of thb}LNNB has be&n strongly bi;sed
toward the verbal intellectuel realm, and that a dlsproportlonate '
number of 1tems have been ancluded that are dependent upon verbal
 language medlatlon or higher level verbal 1nte11ectual skllls.
While there are. 1teme that appear to ?gp-nonverbal capab111t1es, the
results of this study uould suggest that they are insufficient in
number  and/or discriminetiye//;peﬁer; to ‘allow for a‘ halaneed
representation of all the cognitive functions (hoth left and right-
cerebral hemisphere functions) ;equited for a fully comprehensive
neuropsycholog1ea1 assessment. This interpretation from thé currept
adolescent data would' also be supported by gﬁk f1nd1ngs of the
Goidstein, .Shelly, McCue and Kane (1987) cluster analytlc study, in
which those invest1gators reported that the LNNBT failed to
lateralize between left and right henisphere damage, andtthat this
-rhatte}y was reletiyely insensitive to the effects of right

Vhemiepheric btain damage, | . |

-
Y

Construct validity has been defined as: "the éxtent to which

@



the  test may be ' said to measure a théoretical. construct or trait"
(Anasta31, 1968, p. 114), _This aspect. of the test\valldation
‘process is dependent upon demonstrating that  the test variables
relate 'in vsome pnedictable 'manner' to theoretical concepts Aor
;constructs relevant to the behav1oural domain, such as 1ntelllgence,
_yerbal fluency, short term. memory, v1sual—spatlal skills, etc. - The‘b
construct validity of a . test is gener@lly established throﬁéh the
accumulation of research results that support the 1nterpretat10n of

the test variables in a spec1f1c manner. ‘

One ’approach to. the _issue of construct validity is that of -
‘ examinati;:‘v of the internal con51stency or item—dlscrimination
coeffiéients in .whlch the degree to which each item correlates with
5
the total score of the test (or scale) is assessed §7d 1tems;
retained 'in the test only éf they correlate reli&bly w1th the total
score. . As noted prev1oﬂsly, the LNNB clinical scales were found to
"have reasonably: robust levels of binternal consistency (Alpha
‘coefficients). In addition, Golden, Fross, and Graber (1981) also
examined the extent to whlch items on the LNNB correlated with their
-own scale as contrasted to other clinical scales on the battery. and
reported that 'approximately 93 percent of the LNNB ‘items correlated
_higher’ w1th their assigned scqﬂe than with any other clinical scale.
In thlS study, this level of item to scale cprrelation consistency
was not found and only a 67 percent of the LNNB items were found to'
display such consistency. This would suggest that while there is an

1

apparently adequate level of internal co‘gistency within each scale*
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\

'for the summary score  to ‘be »re}iahle,,there isva high degree of

.~

overlap in functional content across the scales, so that the
. » .

. validity. of identifying scales as measures of discrete functions

would be questionable. . S ,
Another approach to construct valldatlon is .that of factor PN

. o _ L :
analytic evaluation to identify the existence of differentiable

psycholOgical traits. 'In-the,current study, factor analysis of the .

\

LNNB identified the presence of an-\extremely high loading on a .
general. " level of performance or impairment level factor, and
confirmed - that there was a substantialylevel of overlap between the

-clinical scales. _Three group factors were also‘identiffed that

4

'accounted for appgoxlmately 77 percent of the total varlance, ‘and’

~

these were 1nterpret§§$ as . reflectlng Verbdl Intelllgence Academic

o

Attalnment and Perceptdﬂ@/%otor factors. The limited number of
&
factors 1dent1f1ed from the eleven c11n1ca1 scales suggests that the

disparate t1t1es provided ' for the separate clinical scales may be

Ed

somewhat mlsleadlng, as’ there” is a lack of ev1dence that they are QD(
',actually measuring‘ 81gn1f1cant1y dlfferent functions, and the -
~ s breadth of dimen31onal coverage of . the LNNB would appear to be

" considerably lower  than suggested' by the division into eleven -

distinct scales., ‘ o .

2%

I8

The results of the current¥?valuat10n would suggest that w1th

respect to the construct validlty of the LNNB . there is a lack of~

o

consistency between the item to.scale correlations for a 51gn1f1cant f

number of items, and that the level of intercorrelationgof the
“ i . ) ’ ‘ ot iy
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clinical scale- variables and the factor structure of the'battery-

Y ' ' <

does ~ not support the validity of the separate.flinical scales as;

'they"are currently published An exploration of . the 1tem to scale

correlations allowed . for the videntification of ’an abbreviatedc

battery that had a substantially» reduCed numbet

10"

of items (bi
elimination 'of"most items . that did not correlabe ‘the highest w1th

 their 'assignedx scale) and which still retained 1n.al consistency N

- reliability that was equal~to the full battery, and which correlated -

with. the full battery at’ a very high level (average‘correlation:

- , . .
between LNNB and LNNB—A = {.982). This abbreviated battery was

found. to display an 1mproved level of - item to scalercorrelation-

L4

- consistency, but. on factor ana1y51s an essentially 1dentical facto/

- structure was obtained The consistency between the full LNNB and

o

the abbrev1ated LNNB-A would support the interpretation tha;:the'

dimen51ona1 structure of the LNNB is restricted to three'principal
4 A

factors, and that even eliminatiopy of nonspecific items that may

3

have acted to 1nflate ‘the 1oading on the general factor did not lead

to 1dent1f1cation, of more than three 31gn1f1cant group factors.

' These résults would gerve to challenge the description of the LNNB

as’ a multidimensional battery de31gned to assess a broad range of

neuropsychological functions" as stated by the test' s authors.
v

'The factoral structure and breadth of coverage of the LNNB can

valso " be ~contrasted to the = dimensional structure of other'

neuropsychological batteries for comparison purposes. " The other

widely used test “battery in _this field is the Halstead - Reitan
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- specified s1tuat1ons. + For’: thiS‘ purpose, per:

& * . . /
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Neuropsychological Battery (HRNB) and it has also been ~subjected to

factor analysis in a number'of*studies. The d1men31ona1 cggplexity

L br coverage 'of the two batterles .can be contrasted by con51deratlon 3

of the number_ of s1gn1f1cant'.factors_ obtalned using a standard_'

factor- extraction termination. process,’*such as Kalser S " rule

(Kaiser, 1960f, which accepts for. 1nterpretatlon only a number of

lfactors' equal to thea-number of elgenvalues greater than unity.

Using this’ 'crIterla only a 51ngle factor would be accepted for the

current study's LNNB data, and only twojfor the LNNBjA'data. In

. contrast, there have been studies of the HRNB that have applied the

¥
same -criteria to principal componentq factor- analy31s and whlch '

have 1dent1f1ed factor structures reported as dlsplaylng between

’four (Goldsteln & ﬁhelly, 1972) to five (Goldsteln & Shelly, 1971;

Strom, Fischer, & Dean, 1987) pr1nc1pa1 components factors w1th )

,eigenvalues in excess of ‘unity. Wlth respect to the construct

validity of the LNNB, the current study s results would suggest that

_there' is - 1nsuff1c1ent coverage of - the broad range of funct10na1

dlmen31ons thit have been 1dent1f1ed by a varlety “researchers and
R 2,

Fd
. theorlsts in ‘the area of neuropsychology to warrant descrlbing this

battery .as a reasonably ,comprehenslve test of neurqpsychologlcal

Ny o e

- abilities. . . NS B
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Criterion—related validity has . been" definedlrfas: "the

P o V‘

‘effectlveness of .8 test: in pred1ct1ng an 1ndiv1d?al 8 behav1or 1n.

ance on a test 1s.

checked against a crlterion, i.e,, a direct a ndependent measure_ -

Kl

.
¥
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of that which the test 1s des1gned.to predict " kAnasta51, 1968; p-
105). - The criterlon-related va11d1ty of the 'LNNB was investigated
jin: this study by ,exploring the concurrent validity of the battery”
with comparlson to w;dely accepted 1nstruments of 1ntellectua1
.functioning (WISC—R) - and’ academic attainment (WRAT) As the
»criterion varlables of 1ntelligence and academic attainment were not
I de51gned 'or-‘created to represent measures_ of neuropsychological
impairment "(as ‘ was  the LNNB), the’ critical .focus in these
comparlsons was . held to be the degree of validlty for the spec1f1c
'LNNB scales that are 1dentif1ed as measures of 1nte11ectua1 and
academic performance. R R o - oy
In the, examination of _the;.concurrent validityb of 'the‘
fIntellectual ‘Pfocesses'iscale, the Cerelations of the LNNB'with the
.three 1.Q. scores of the WISC—R were ekamined Con51stent with thef
rbrediction of Hypothesis -10; the Intellectual PrOCesses scale was
’//observed \to correlate 31gn1f1cant1y with “the three WISC-R I Q
varlables, but_ significant correlations were also observed between':
~all, the5 other clinical scales and ‘the WISC—R I Q varlables. The.'
.further prediction that the Intellectual Processes scale woulu-

' correlate with the WISC—R varlables higher than any other clinical ;
_.scale was’ upheld only “for the correlations with the Verbal I. Q
;while for both the Performance and- Full Scale I Q variables there
:were- other LNNB clinlcal scales that correlated higher than the'
fIntellectual Processes . scale. This would indicate that the:.h

'-Intellectual Processes scale, as it exists currently on the LNNB isf'
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predominantly a measure of ;erbal intellectual ability, and that it
has. 1nsuff1c1ent coyerage of _nonverbal 1nte11ectua1 factors to be.
equated - with 'generai intelligence.. As a’ measure .oleVerbal
1nte11ect however, it 1s relatively robust (correlation = 0 7? with
‘ the WISC—R V.I.Q.), and -if interpreted as a -specific verbal
- intellectual measure,..it would be ‘considered "to  have adequate
’concurrentlvalidity.

The concurrent validity of the LNNB academic scales of erting,
Readlng and Arithmetic were also examined with ';egard to thelr
hcorrelations with the’ WRAT\ variables of 'Sgelllng, Readlng and
: Arithmetic; Consistent. with prediction, the three academic scaies
all'_correlated with a high ldegree' of: significancev with their ‘
equivalent variabiesvfrom the WﬁAT and in each case the correlation
between the»ispecific LNNB academic scale and the WRAT variable was
' higherd than between that WRAT variable and any other LNNB c11n1ca1
scale. . . This is 1nterpreted as being a 31gn1f1cant confirmation of
the concurrent validity of these academic attainment scales on the
LB, |

The vconcurrent ~ validity  of ,_the LNNB as a measure of
intellectual and educational abilitles was further 1nvest1gated by
- means of multinle regre331on an@1y31s, u51ng the clinical- scale
.'scores to predict WISC—R I. Q s .and WRA1 srade scores. The findings
-of this evaluation indicated that weighted combinations of the LNNB-

ciinical scales would ; result in highly significant multiple

correlations. with each predictor variable. It was also observed

L
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that, with the 51ngle exception of the regression formula to predict

;.)'

Performance I Q., the first 'variable to enter the regre331on

equation was con51stent wath expectation, ch—{hat for both the

~

Verbal and Full Scale. -I. Q eqdations the Intellectual Processes

scale was the first variable entered and the 'LNNB Reading, Writing‘
/

and Arlthmetip/ scales were. the, first varlables entered for the

. F

/ﬂegnations/ _ predict‘-.WRAT Reading, Spelling and Arithmetic,-
-respectively. T R '_ : .*&°ﬁ\Ab; . ‘

i

Multiple correlatlon COeff1c1ents obtained 'also 1ndicated that

'both Verbal ard : Full Scale I Q scores could be predicted with a
very high level of significance, w1th coeff1c1enus in excess of

O.7Q, while" the _Performance I Q multiple correlation 'was

: significantly' weaker, Ealling at .only a 0.632 level This’ would
& ’
‘confirm the relatively limited coverage of nonverbal inteilectualjg

Lol
i . o

.skills in this neuropsychological battery, in contrast to a more, "’
o i

- extensive representatlon of verbal intellectual tasks. Multipl,/“*

correlation cqefficients between the LNNB and WRAT were obSeQVed to

et

be extremely robust, with all 2~\?ficients exceeding the Q 70¢ level

T »

Language arts (reading and spelling) were, however more adéquately )

predicted - than the arithmetic variable, which is‘fonsistent with the
observation that items requiringe_functional reading skills are ?

located  in several scales of this test including the Expressive ’;

°

Speech, Writing, jﬁemory, and Intellectual Pr0cesses scales in,'
addition to. the Reading scale- »'~‘ S 57"1 ei'fr', ;@‘i ‘ '
‘The cqwrelationaln ,comparisons as well ;asf'the‘-mﬁltiplea;*
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fegression analyses both indicated that the LNNB can be viewed as a

easure of both verbal 1ntelllgence as ‘well as academic

.

achievement for the adolescent age group tested in this study.

.r\ 0

Vonverbal ' ntellectual abllitywican' a}so .be predicted w1th a
statistlcally significant level of¢:a11d1ty, :but it is clearly less
'thoroughly represented on the battery.

» The - ‘concurrent ‘validlty .of the LNNB—A was also investigated
) using"the same procedures. of correlation w1th the WISC-R and WRAT
- as well .as through u51ng the LNNB—A clinical scale scores to predict
WISC—R and WRAT variables ,w1th multiple regre351on analyses.. The
‘jresults of these 1nvest1gat10ns 1nd1cated that the Intellectual .
.Processes scale from _the"abbreviated_ battery. remained :a'strong
measure of verbalk intelligence and ‘a moderately strong measbre of
general 'intellectual functioning,‘ but a relatively weak measdre of
.nohverél- »intelligence;. The 'LNNB—A aCademic"scales" were :also _
observed to correlate- very’ hlghly with their equ1va1ent variables '
from the WRAT ‘and for hboth the WRAT Reading and Arithmetic scores,‘
the corresponding' LNNB A clinical | scale displayed a"higher
correlation " than "any other clinical scale. The WRAT Spelling grade
 score correlated with equal strength to both the LNNB-A Writing and
Readlngfﬁfcales and examination qf the intercorrelations between the
two langnage arts'»scales of the LNNB—A‘ as well as between the
' Readingy and Spelling scales of the WRAT would suggest that these _'
academ;: skills are very highly intercorrelated and probably reflect -

ae,
. o B . - L
a coamon factor or sklll. ,Multiple regression analyses of the
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LNNB—A’ to predlct Qﬁf[SC—R° and WRAT variables were observed to be
{Gﬁuivalent to - those obtained from slmilar procedures with the LNNB

data,; with only. the multiple correlation\‘wfth Performance I.Q.

x R

dlspiaying a reductlon in coeff1c1ent value. This would support the

1nterpretation that the abbreviatien prd%edure has not: significantly

reduced the validity 7of': the battery for predicting verbal‘

intellectual  or academic, skills, but the weakness of the full LNNB

,n);

battery in assessing -nonverbal ‘,tellectual abilities continues to

‘be  present -and has been mildly increased ‘by the abbreviation‘m

process.. . =~ . R '

An add1t10na1 approach to the concurrent validity evaluation
was -to explore the ability of the LNNB . to accurately identify
.subgroups of students that had beem classified a priori according to
patterns of academic achievement ~on the WRAT ) The ‘1inear

hdiSCriminant analysis of the LNNB data - resulted in .a highly LT

s1gn1ficant overall c13851fication hit rate of 76. 3 percent. This,
result ‘while 'at present in need of cross validation, would suggest '

that the data contained in the LNNB clinical scale profile can be . -

. related to differing patterns’ of academic performance. and that»

) while there may be some question as’ to the breadth of the functional

~uJ.d1mensionsh—c vered by the LNNB it has sufficient information toi
discriminate between cases with differing patterns of. educational
achievement. *As recent trends- in educational theory- regardingd.

1earning~ disabilities'.emphasize the ‘role of neuropsychological"
factors, this finding would support the validity of - the LNNB as a

-8
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suitable measure . of such educationally relatedvfactors. A similarl
linear discriminant analy51s of the LNNB—A data ¢resu1ted in an
identical overall hit rate of 76.3 percent, and suggested that the
abbreviated» battef;lvas equally valid for educational classification

-

purposes.

. /—\
A further exploration of the concurrent validity of the LNNB

was conducted - by meansi of cluster analysis of the data -from this -
adolescent sample, to determine if the LNNB clinical scale data
could be subgrouped into clusters that had educational szgnlflcance.
A number of cluster methods were 1nvest1gated and evaluated to
determine the most stable and suitable cluster solution. Use of an
average linkage between groups m‘thod and a. squared Fuclldean~
distance . 51mi}ar1ty ~metric _uas_ adopted . as. the most_ suitable
‘procedure for describing_ the naturally occurr1ng subgroups within
this data set, and . a three cluster solution was determined to be
optimal. T?e obtained . cluster groups were observed to display |
highly significant differences between with regard:-to thebLNNB
- clinical scale profiles, w1th the three groups be!hg 1dent1f1ed as
irepresenting a group - with normal neuropSychological funttioning, a
group’ with,‘mild’ neurOpsychological dysfunctionﬁ and a third group

p

with  marked neuropsychological impairment. The profiles were

distinct_'with respect to profile elevation, and there was also a

tendency. for increased protile scatter or variability to occur with

“..‘

1ncreased elevation. The general profile configg?aiions or patterns

’
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of relative strength and weakness were, however, essentlally similar -~

é »
between the three groups and the effect of elevation was judged to

be the ~most significant discrlminating feature between these three
- . o

group profiles; _ o - v

The .external va11dat10n of the obtained three cluster solution”
was..observed to ,display highby significant differences between the
three groups on both the rWisch and the WRAT variables, despite
their  independence from the clustering process, There was a clegr -
seperation ' between | the“ three groups with respect to both

1nte11ectua1 ability and educational achievemen; 1evels, a finding

that confirmed - that the groups were significantly distinct with '

' respect to ‘these educationally relevant factors. The profile_

configurations on both the WISC—R as well as the WRAT scores. were
essentlally 51milar, however, and the seperation was observed to
reflect . cluster group differences based  on. overall /ievel of
functioning, rather than specific subtype of 1earning disorder.

- These findings from the ciuster‘ anaiysisuwith the. LNNB data
would suppOrt an interpretation‘\that _there were real subgroups
within Jthe _total.isample, but the~failure to achieve a significant
correspondence_ between the educational c1assifications based od WRAT

Rt e
academic performance pattern and the cluster memberships supported

the interpretation that . the subgroups identified were primarily :

7

defined -on ‘the basis of similar le«els of overall impairment orv.

_functioning, rather than on .similarities in».profile, shape,‘ An

attempt. to cluster the 4samp1e using a -correlational similarity
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~metric (to obviate e effect of profile elevation) failed to-

achieve a satisfactory cluster solution; with a chaining pattern of
r ‘ !

‘cluster assignments arising rather than identification of discrete

subgroups. It is concluded that the high devel of intercorrelation

between the clinical scale is- likely a major factor 3in these

results, s%ch tget the ‘tendency for the clinical scales to covary is
: -k . ! . -

3

So ‘'strong as to result in differences between individuals being

’

. expressed mgrerclearly in the overall LNNB profile elevatiod than in
variations ip the profile configuration or pattern. : ‘
A 51mllar cluster analysis 'of the LNNB-A clinical scale data

also succeéded in 1dent1fy1ng three subgroups- w1th1n the sample; and
14 ﬁ' N ..
on externe% valeation, thece subgroups were also observed to

& v _ .
display .hiéhlgF sighificant differences on both intelléctual and
academic achievemenfjtest variables., It is_thetefore cencluded that

the LNNB—A‘ clinical scales are also significantly related “to

) educatlonally “relevant factors - of intelligence and academic
v . - ) Rt .
achievement, /vpd that the LNNB-A could -also be used to identify

adolescentq/ tudents. with deficits in intellectual and/or academic

' functioniné. - .
)

-

‘The overall conclusions der1ved from these series of analyses
°

Qn; thé LNNB and the derived abbrev1ated form is that- this
nenropsygholpgical test battery can be shown to have an'adequate
level of internal. consistency to be considered as a reliable

instrument 'for’;fhe’adolescent age range. The content and construct .
: o - "

)
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validities of the test, as a multidimensional measure of the broad

R range of cognitive abilities ‘that can be affected by brain damage

would, however, be . challenged . by the findings of this study, as

4

N

‘there ‘are ' a relatively high number OE -items that display
correlations across the scales that exceedithe correlationéﬂwith
- their assigned scales. The high level: of intercorrelatipn between
the scales and the limited number of factors with eigenvalues in
excess of unlty would: also be viewed as indicating that the
separation of ‘the items into elepen’discrete,scales withidisparate
functional labels iSf also qdestionable, and likely represents an'
‘ artifactualv rather’than’legitimate division. -The factor.analyses of .
both forms of the‘test battery did, howe;er, suggest that there are "
three 1nterpretable group factors present with these reflegé}ng a
combination of. verbal intellectual, academic .achievenent and -
-'perceptual/motor dinensions; which uould‘rgpreSent three’functional‘
areas ofineuropsychological significance.
While the evaluatiogs of the content and construct validity of’
"the LNNB suggest a need for refinement and redefinition of what the
test is measuring, the .evaluations, oé cdncurrent' validity with
respect .to 1nte11ectual and educational vaniables were considerably
. more positive. With | the notable { eiCEption of nbnvefbal
- v’intelligence,. the appropriate clinical scales of the LNNB were

obServed to be highly correlated with independent measures of verbal~

-

and general intelligence and the academicb skills of reading,
¥

: spelling and -arithmetic. The.-battery as '5, whole vas -also
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demonstrated i to. be 'capable -of predictlng (through multlple ‘
correlations) WISC-R and WRAT test variables w1th a hﬁgh level of
51gn1f1cance. Performance I1.Q. . remalned the only area ofgrelative:
weahness in this regard for both the LNNB and LNNBJA Educational
classification was also observed to be possible with the LNNB and
LNNB-A- thrbugh the  use of linear discrlmlnant ana1y51s to 1dent1fy
cases classified on the ba31s of academlc performance patte;? and
to subgroup cases on the basis of the level of general functioning,
/' both neuropsychological as well as educational.
'The results of this study would therefore be 1nterpreted by
| this . nvestigator as raising some serious questlons regarding e
cdntent and construct validlty of, the LNNB as .gifnmprehen51ve
battery " of . ”neuropsychological £unctioning, with the observed
dimensional structure of the:test strongly suggesting that it is too
limited Iﬁ its coverage to represent an adequate medsure . of all
'relevant neuropsychological functions. This is especlally true with
respect ~to the -coverage of the nonverbal functions that arew
typically mediated by the right cerebral hemisphere.}' However;
desplte this short—coming, it is also apparent that the battery, 1no
Yeither . its full or the abbreviated form. wasohighly successful in
dispiaying adequate concurrent' validity with respect to verbal
intellectual and " academic variables, and to be able to discriminate’
between educationally defined subgroups of cases and to~identify

knaturally'. occurring subgroups within the .- sample that had

educationally . significant-vdifferences ‘fn, both 'intelligence and

B
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3

academic achievement. Thus,i vhile th breadthA@of "coverage of
t}j

neuropsychplogical factors’ may be cri

.A

to question as to its adequacy to reflect'_the broad range of§§

'

zed and the battery.held up -

cognitive functions that are susceptible to brain damage, it would

¥

appear that the test has suffic1ent coverage of those functions that
are particularly relevant to aqademic functioning to allow for
.meaningful educational _claSSi{icaqpons Whether the 'LNNB can
successfully :discriminate bétween specific subtypeg; of learning

' disabilities was not adequgtely determined in this study, however,

\(

due to an 1nsuff1c1ent range of sampling among the clinical referral

base, such that there .was an 1nadequate number of cases available

wn

that had a distinctly different pattern of learning disability

subtype (1 eﬁf Specific language arts defic1t with normal arithmetic‘

.\..

ability) td tESt this capability

. Limitations of the Study

: While this. study has been successful ‘in demonstrating that the |
LNNB has adequate reliability and concurrent validity with respect.-
.. to educationally related variables for the adolescent age range;

there are a number of significant limitations that are apparent ‘that

L would act to -restrict the generalizability of thesi'results. A

o \

. primary limitation is related ‘o the. composition 0f the saMple used

Tb,in this research Cases. studied in the course of this investigation
' ‘ R ; —-

T were' representative of clinical referrals for neuropsychological
ﬁievaluation conducted by the writer through a community mental heEIth

~ "1_
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clinic and through a- private practice setting. As such, the cases

are clearly not representative :of the 'typical caseload. of‘ a’

éﬁ Cyracticing schooli.psychologist,‘iand were conversely representative
<:of youths with multi—problem situations. In the vast maJority of :
cases the .youths had been referred for neuropsychological evaluation
on the basis ‘of a ,combination of presenting complaints, ‘most )
typically ’inc1uding' aggreSSiveness, delinquency,,apoor impulse_
control, .or emotional disturbances in addition . toj a history of
inadeduate academic.performancelv Aslakresult the sampling of cases
uas significantly skewed toward displaying a’conSiderably 1oweg than
laverage level of functioning on many variables, as reflected in the-

o@

. mean intellectual‘and educational attainment levels for this sample.

| The composition- of the sample was' also observed' to ~bé
relatively unusual with respect to ‘the proportion of different t;pes'x
'of“ educational achievement patterns on the WRAT, as a high
'percentage of the cases were found ‘to display selective def1c1enc1es
An arithmetic achievement Wi;h no impairment in language arts
achievement or ‘to display a pattern of global defiCit in both
1anguage arts and arithmetic attainment ~ Out of the initial sample
of . 120 subJects, only two cases were found of selective def1c1en:;
in language arts. with normal | arithmetic functioning. One
consequence of this 'abﬁormal sample composition that there was an"
inadequate number of,xcases of speCitic 1anguage arts disability

available to,& include these cases in - the ’ linear discriminant

analySis,‘.such that the capability of the ‘LNNB]to"discriminate
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between ksuCh language' arts deficits and selective deficits ‘in
arithmetic or global 1earn1ng def1c1ts could not- be tested

Anothér 11m1tat1%n of the* current study is that the multiple v

12

regre351on .equqtions and 11near discriminah; functlons have not been.
vsubJected to crgss validatlon. As both of these procedureS‘operate g

to seek the maximal solution based on the data at hand, it.would-be'

’expected that - -cons1derable shrinkage w1ll occur upon' cross

N .

validation in both the multiple correlatlons as well as hit rates in
"dlscriminant clas51f1cat10ns. Restrlctions 1n sample size as well .

as the’ recognition that the current Sample was not representative of

¢ " ‘

the oeneral adolescent population mitigated agarnst attempts to

‘cross vahldate Ehese solutions by division of the sample for

iﬂdeﬁ?ﬁﬁééiL ahal?%*.; "It is felt that the current results are. best
. ‘ et 4 ‘_,,_ ¥ .
viewed &g - éﬁg“. : ﬁave of an initial exploration of the use of the v

3 : | w3
LNNB in thﬁ,ig':' fent age range, and efforts to prepare a more

comprehensive evaldation of thas battery (including croes

:

validationalt prdcedures) should be directed toward a sample of cases'
compiled to more accurately represent the populations of normal and.

'1earning disabled youths most 1&&1.; to be seen by a school
psychologist.

A- further 1limitation of the current résearch as a validational
B o ’ ’

investigation of the LNNB in the adolescent age range~is the focus

upon cases that .were included primarily on the basis of combined
8) s ' & ' : '

"_behavioural/emotional . and educationalv;problems, and a 1lack of.

>

sampling of cases of specific neurologicalidisorderst. As the LNNB



uas}. 'deSigneds"and ';initially valldated "as__ a measure  of

neuropsychological,a impairment" for braln damaged patlents, the:
' 11m1ted dlmenslonal structure dlsplayed in thls study may represent’
.a lagg of 1nc1u510n of cases with the types of def1c1ts these tests
were de51gned to- detect .AS-'SUChg- the obta1ned results of th1s~
stu%y should only _be 1nterpreted as ralslng questlons about the’
content and construct valldlty of the LNNB rather than clearly
refuting,'them._ Further exploratlons u51ng carefully selected groups_
of. adolescents. w1th def1n1t1ve neurological - d1agnoses would . be
.required to'idetermlne the overall effectlveness of the battery for
. neuropsychologlcal assessment 1n such c11n1cal cases.
A& further areaiof limitation infthe in the current.study-would'
be;lwith nregards to  the adequacy of the academlc’achlevementktest
selected as an external crlterla. for’_the concurrent validity;.
investigatlon; ‘,while theb WRAT{_is“:a “well .recognlzed&and hlghlyl
utillzed _measure: bf. educational. achievement 1t hs also clearly{

limited “in the breadth and comprehensiveness of its assessment It

PRI

. : $ .
o ngpresents a - very brief screenlng assessment of a l1m1ted selectlon“
of academicy skills, and cannot ,be"considered as a -thorbugh
evaluation of 'educatlonal lperformance. For example; #he readlng'
subtest of the WRAT represents a very 1solated subset of readlng A

.

,skllls- (oral reading of words in 1solat10n) and-no»assessment‘ls
made " of the individual's ab111tv to comprehend what is read or to
deal . with “words in ~context. The spelllng test 'is limrted to

spelling  of words from d1ctation,,and there is no distinction made

~
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between words that dlsplay phonetically con31stent and phonetically.*r

' 1rregular spellings, pnor of - the abilities to use phonic attack'“

7 ’ 1 B °

versus rote v1sua1 memory strategies to spell words. ‘The arithmetic

subtest is composed of “a series of written calculation problems'

R ranging from 81mple addltion and subtraction items to complex 1tems“

.

of algebra and 1ogar1thms, but it is tlme limited ‘and dependent Onfiu

' speed as well -as accuracy. With these restrictions in mind it is
o apparent that the ability to make spec1f1c predlctions regarding
educational cla331f1cat10ns would also ‘be necessarily 11m1ted by the .

» restricted nature of .the .educational criterion available. A more'ﬂf

detailed “and . tncrough educational functioning assessment would ‘be

f-de51rab1e in  such 1nvest1gat10ns, to determine more accurateay-the:"

.’)"

capabllities “of the neuropsychological battery o identify'r‘

meaningful patterns or syndromes of educational functioning. K

- Implications forwﬁuture~Research
T ®

BaSedﬂﬁupon Tthe findings of this study, and a consideration of

the 'limitations of the current 1nvestigations, it is recommended

that = future research " be -diregted toward obtaining a more f

rx L4

L representative .’sample'~ of adolescent cases upon which a ~more-

‘definitive evaluation of the content and construct validities can. be'l

LT

conducted '-and in which.‘the calculation of multiple regression_

- g

*equations and: Iinear discriminant functions can be subjected to-

. cross validation.

o Specific eﬁforts to obtaining 1aylsizablejpsample of . normal;”’
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¢ adoleécentsv P without ‘ neurological _ educational . or

emot10na1/behav1oural dlsturbances would be useful to allow for the"y

[

_ development of' spec1f1c adolescent norms - for the LNNB Th1s would

- be espec1ally useful 1n thls age range as the c11n1cal scale T—Score

transformatlons are currently based upon the standardlzatlon sample

of adultb cases whlch had an. average age of 42.0 years (standard

deviation of 1& 8 years) and an’ average educatlonalqlevel of 12.2

years of educatlon (standard dev1at10n of 2, g years) While the

'calculat1on iof.'the crltlcal level is advocated 'as a means of

e

L-compensatlng for the effects of age and- education level on the LVNB
- the; publlshed procedures for thls calculatlon allows for addltlonal
compensatlon for ageC;only down to age 25, and all cases under tﬂ!t

"aage are’ (for the purpose of the crit1ca1 level calculatlon) assumed

v

’ivto; be equal to ‘a 25 year old level As signlflcant changes 1ns

";:ablllty and knowledge level would be expeotg@ to oceur w1th1n the

¥

'agei range of 13 to 25 years (partlcularly on the items sampled on-

B

lt would appear to be cr1t1ca1 to gétabl1sh some more approprlate
: - 'ﬂ,

adolescent age’noriS/for this testybattery if 1ts use in these lower

oy
b
age levels rs to be recommended.,s

the systematic collectu§§of adolescent cases of well documented and

(2

fclearly deflned neurolog1cal damage, and the rep11cat10n of

s

e ,

.

.'cases and non7neurological cases in thls age:'range, as well as

P

""hf ’Intellectual Processes ertlngd Redpmng and Arlthmetlc scales),

A further area of n%gﬁedéresearch with this battery would'be_

} validatlonal studles of dlscrlmlnatlon between. such neurological'
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ations--of vthe"~ability of ~the battery to 1ateralize and.

)z € neurological damage in thesexlower age ranges. «"‘

‘,.1
Y ¢ :

th respect ‘to, further validation of the LNNE for educational,

neuropsychological evaluations, collection of apprOpriate samples ofﬂ-

L:4 L ,(’/

learning dlsabled youths* w1thout complxpafing facgors of emot10nal
'and behav1oura1 disturbances should be sought drauing such’ cases

_ from a school setting; frather than from' the inherently biased"'
A v .
population of refenrals fpr clinical neuropsychological assessment. S

In addition to thelselection*of a more representative sample of~'
-youths for such educat10na1 research further efforts should be'-7

directed toward the de31gn of an expanded and more detailed external-.

»

educational criterion, uch that further research with the LVNB o
1] . g g, ;” N

(and/or ,the LNNB—A) would allow for a more detailed description of:‘h
the spec1f1c subtypes of learning disorder present in . the sample as .-

a. more thorough ‘and realfstic evaluation of the neuropsychological;

battery's capac1ty for cla581f1cation and subgrouﬂlng of: the sample.

Flnally,' based upon the obsepvations of a’ relatively weak f‘

representation of nonverbal 1pte11ectual/cogn1tive processes on the

_LNVB -and  the reports ‘of other researchers that failed to achieve -
adequate identlfication of ,neurological patient groups with rightg,

K3

,hemispheric brain damage,,a rev1sion of ‘the LNNB should be explored

w1th the express intent of incorporating into the :Fst battery.;

*

i additlonal measures that would be‘ﬁesigned to be sensitive to such’

"nonverbal cognitive functions of the right hemisphere._ In this '

\

;connexion,‘ the current identification of an abbreviation of the LNNB‘

Tt
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that pa; equal reliablllty, correlates hlghly w1th the or1g1nal

_afbattery fand whlch has essentlally 1dent1cal factor structure would

v

%
suggest that the publlshed LNNB can be shortened w1thout significant
Sy _
logs _of, coverage of_neuropsychologlcai functlohs. Further reaearch“

. based ‘upon the use of the abbreviated LNNB-A in conjunction with

j‘additional' nonverbal  or "right hemispheric" ~ tasks 'may therefore

‘result in the improvement of the functional coverage of this

’aéproach while st111 ma1nta1n1ng the practical advantages of the -

current LNNB battery w1th respect to thevlength of administration

(
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