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ABSTRACT

In the present study the factor sg;ugturg and fhe psychoeducational
diagnosgic utility of the Wechsler Preschool and Primary Scale of
intelligence (UPPSI)‘:?d sélgcted screéning tests of aéadémié readiness
were Investlgatedf The sample populatiaﬁ-iﬁziuded ko ashi%ving and
40 nonachieving children in the 60 to 78 month age range. Th;-rgsuits
of the analyses of the data indicated that the'éhi;dren in the_ééhieving-
én{ nonachieving groups differed in sgvgréj réspects. g
| Hajé} findings of this Inyestigatién were: (a) the nonachieving

chilgren prekented as a het'erogebeou.; group Qith language and perceptual
i:;)Zf emerding as common factors ingdaily academic F;ﬁétianing; (b) the
h erogéhe::y of the leafning problems of the nonachieving children was
confirmed by statistical ﬁlassificatiaﬁ and empirical procedures; (c)

the level of };teliigence, as measured by the WPPS|, did not have a
direct inflgéﬁce on the level of perfarmaHEE’aé the nonachieving *
children on the screening tests of academic readiness; (d) patterns of
-test scores for the achieving children were fourld to exist, but- the - —---
patterns appeared to represent normal variaéians rather than patterns of
deficit functioning; (e) three WPPSI subtests may be useful.in
identifying children with learning problems and a short screening
batgery of readiness tasks may be useful in direct assessment of
academic read%ness\skllls; (f) although some differences were found,
*the two factor Eéructure of the WPPSI for both :éhievlng and nan:ﬁhieving
children was the ;amﬁ; (g) no freedom from distractibility or third

épeciflc WPPS| factor wns'found; (h)Jtha WPPS| factafxstruétﬁre did nat)

/

' -
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conform completely to Bannatyne's (1974) subtest categorization.

=



ACKNOWLEDGEMENTS e i,

Without the support of my wife Ruth, the study q;gcfibed-iﬁ this

volume would never have been completed. Beé!;se of her unselfish
support and encouragement, it was possible for me to complete the

-project. Although they did not comprehend the nature of the study,
SR 2

my two young sons, Dean and Neil, knew that Dad had to work at the

-

funniest times. | thank them for the support that they gave in their’

7 oW ltittle ways,
: L]
} would Tike to express my gratitude to -my thesis advisor,
[ ] - : -

Dr. Lillian Whyte, fpHr bpth hei guidance and her time so willingly-——
4 .

L

given throughout the course éf the study. The e@ni&ibutiaﬁ to the
study by dgih Qri Jean RQEEftseﬂ and Dr. John Patterson is acké@wledggdi
I would like to express my thanks to Mrs. Evelyn Helmrich who has.
been both an excellent typist gné;an ;ﬂvfsg; on thesis reguiat;gﬁs;

%hg contributions to the study by megbers of thziLearning Assistance
Centre and other Regional Office ;taf; members |s great!%’appfeéiatedz
. The support of the teachers and the executive of the West Central
’Ffeiéhgki Society was an iﬂstruEEﬂtaf*Faetar ip the éﬁmplgtiaﬂ of the
study. %n the parents and the children who participated in the study,

| would liike to gxpr:ss!my thanks.
t



r TABLE OF CONZENTS

CHAPTER : ’ , x . PAGE
l._ HISTORICAL DVERVIEH "LEADING TO THE NEED FOR EARLY )
IDENTIFTICATION OF LEARNING DISABLED CHILDREN ... . . . S
Problems -and Issues 'in the Field of
Learning Disabilities . . . . . . . ., .
p ' _
Definitions of Learning Disability . . . . . . 2
Cross Categorical Hovsmgnt and Hcﬂn:genelty‘
Heterageneuty Issue . . .°. ... ... ... 3
¢
. . Program 1ptegratnan and Assessment Ne
' - of Handicapged Children ., : b
Clinical and;plagnostiﬁ Uses of Intelligen;g -
Testsi’ 6
Need for Fresche@l Screening gf. A
Use of the Wechsler Preschool and Prlmary
Scale of Inteﬂlgeﬂ:e - |
Research Needs and Prototypes for the Study . . . . }1 
1. REVIEW OF THE RESEAREH APPLICATIONS OF FACTOR .
AHALYSIS;’!.. T T L
< ‘Review of Fagtar Analytic Studies. . . i-} A
4
Studies of the Standardization Group of the
Wechsler Intelligence Scale for Children-
Revnsed T 1
b . - Studies of the Standardlzatlan Group of the
Wechsler Preschool and Primary Scale of
Intglligence.iig,,,i_,i,..:._n

Comparison of Results from the Studies L. 19

Reﬁleu of Diagnostic Studies . . . . . .. ./. . . . 21

!

vii



CHAPTER , PAGE

Bannatyne's Subtest Eategcrizaéiaﬂ_;nd :
Clinical Studies . . . . . .. ... .... 21

Reading Studies and Subgraup . )
Classification . . . R

The Q Technique of Factor Analysis . . . . = 29

» . Ecagnps{lc Studjes With the Wechsler Preschool B
’ and Primary Scale of lntgllngente e e . » 31

Efficacy DF Screening Tests . . . . . . . ... .. 33

Cant]gs%ﬁfs From the Research . . . . . . . ... . 36
111, ‘METHODS AND Pﬁaceounﬁs
?Intrgdgitlan and Overview . . . .. ... R -
‘Selection Critgrié For éu;je;t Identification 1

-and Description of the Sample . . . .. .. ... 39
- - The Test Battery . . . S R R T -
ABC Inventory . . . . . . . .. iii iKi .. . W7
Dallas Preschool Screening Test . . ., . . ., . . A48
Anton Brenner Gestalt Test . . . .. . . ... 50

Wechsler Preschook and Primary;SESIE of )
Intelligence . . . . .., . ... ...... 50
;a ' Davids ﬂypgrkfnesis Scale . . . . .. ... ii;- Sh
Summary List of Test Variables g;? . _Eg Y 1
‘PﬁgﬁEﬂUFES'f e e e e e e e e e e e e - 57
Quesgions for Investigation . . . . . .. ; .. .. 58
Analysis of the Data . . . . .. . ... ... .... 59
Limitations of the Study . . . . . . . ....... 60

E Definitions . .. W e e e e e e e l 1]

viii



IV. RESULTS AND INTERPRETATION .
Descriptive Statistics .
' Tests ﬁfiSjéﬁificﬂﬁéé .
‘Summary s e .

_ Results of Factor Analyses .
f\i x

Results of Regression Analyses. . -

 Summary . .. . . ‘9 ..

Rgsults of § Factor Analysis .

Analysis of Psychometric Prnfules of

NanatHIEV|ng Children .

Subgroup
Subgroup 2..
Subgroup 3
Subgroup 4 . . . .

Subgroup § .

Children

Psychamgtfic FraFu!gs of Aehleving

Summary .
V. CONCLUSIONS AND RECOMMENDATIONS
General Questions for the Study

Overview of Findings. .

Questions Related to the Factor Strueture of the

WPPSI .

- ngstign 1

fx

. 15
. 115



CHAPTER 7 . R o  BAGE
Question 2 . ... . .. .. ... ... ....1N8
ngs;tiaﬁ 3 . Coe v A, 117
Questians Related to the Psychneducaticnal Utility -
of the Wechsler Preschool and Primary Scale of

Intellugence and Strgenlng Tests of Academic
« Readiness . .
Question 4 HB
Questigh 5 . . . . .. .. .. ... ... .020
éuestiaﬁi Related to the Relationships Between
Patterns of Test Score Within and Between
" Subgroups of Athngvung and Nana:hie_vmg
\Cﬁuldren ..

#

« Question 6 e F2

: | C e |
=R summary L Lo 12k
4 ‘ Récommendations . .. .-, ... ... Cee e 126
»VL}mitatians e LS S ;'?>i'. . 126
JBIBLIOGRAPHY . . . . . . . . v i .o L 128
CAPPENDIX A . . .. e
APPENDIX B . . ... . . .. . ... L. R TP
APPENDIXC . . v . o . L P Tt
APPENDIX D . . . . . ;yi'_'. 5). N . ;_f T
APRENDIXE . ™. . . . . | e S LY
APPENDIX F . . .k o u o e 148
APPENDIX 6 . . . . . . . . . ... ... .1k

APPENDIX H . . . . o o o o i e e e L 150

APRENDEX & . oo o . oo g e s )\;;;);"i'; - e .. 182



Table
1
.2
3

~

/ LIST “OF TABLES .

/

‘Number of Subjects in Two Grodps Accordi
Range, Sex.and Classroom Placement

Age

&

Characteristiics of Age, Intelligence and Screening

-

ng to

Test Variables for Two Gropps of Sulgjects

Results of t Tests on Means of Age, Intelligence

and Screening Test Variables

Uﬁf@tat;&;PriﬂéiﬁE] Components Axes of WPPS|
f

Subtest

or Achieving and Nonachieving Children

Varimax Rotated Factor Paiterns of Principal
Components Factoring of WPPSI Subtests fof Two

Groups of Subjects

Varimax Rotated Factor Patterns of Principal
Components Factoring of Screéning Tests for Two

Groups of Subjects

Varimax Rotated Factor Patterns of Principal
Lomponents Factoring of Combined WPPS| and

Screening Tests for Achieving Subjects

Varimax Rotated Factor Patterns of Principal
Components Factoring of Combined WPPS! and
Screening Tests for Nonachieving Subjects

Results of Regression Analy

x1

ses of WPPS| Subtests
and Screening Test Factor Scores o

[

Fager
h3

65

72

76

81
83

87



Figure

10

LIST OF FIGURES

Children in Subgroup 5

Mean WPPS| Subtest and IQ Scores
of Monachieving, Children

Mean WPPSI| Subtest and IQ Scores
of Achieving Children

Page

Mean Verbal and Performance WPPS| Suh;est Scores - b6
for Achieving and Nonachieving Subjects
Mean WPPS| Subtest and 1Q Scores for Nonachieving 92
Children in Subgroup 1
Mean Raw Scores for Five Subgroups of N@ﬁachi;ving 93
Children on Subsections of the ABC, Dallas and :
Anton Brenner )
Mean HPPSIg;ZE!est anmd 1Q Scores for Hana:hi:ving -96
Children in Subgroup 2
Mean-WPPS| Subtest and 1Q.Scores for Nonachieving 99
Children in Subgraup 3 ‘ )

. 4
Meap WPPSI Subtest and™Q Scores for Nonachieving 102
Children in Subgroup 4
Mean WPPS| Subtest and IQ Scores for Nonachieving 104

for Five Subgroups 107

for ‘Five Subgroups 109

Mean Raw Scores for Five Subgroups of Achieving 1o

“xii

. Children on Subsections of the ABC, Dallas and
Anton Brenner

Y



* CHAPTER |
HISTORICAL OVERVIEW LEADING TO THE NEED FOR EARLY

V-

IDENTIFICATION OF LEARNING DISABLED CHILDREN

The fielq of learﬁin§ diéibflitiés;js a relaiively new area.af
spéiial education. As is the case with emerging disciplines, the
field is characterized by-angaiﬁg prafggéiaﬁal debate conéerning theory
and practice. In recent years societal pfessurgs have led té changes
in the field of learning disabilities and iﬁ-ﬂthéf areas of special and
basic education. Haight (1980) describes the learning disabilities
.field as g battered diszipiiﬁe whose ﬁ%@fesgfanals are abused by the
Qnrea|5§tlciéxﬁéﬁt§tinns‘gf igﬁin!stratars and pérgﬁts! The gépectg—
tions take the form of identifying and teaching Qrgatar ﬁumbgré of
learning disabled children with lasting academic results.

Emerging trends in the field and rising social expectations
challenge the learning disabilities professional to become more

efficient. The challenge is likely to be keenly felt by those

professionals résponsible for the identification and the psychoeduca-
. , .

re important elements of the process of
: ~
mng the learning disabled, professionals

in the field requine prcvenfiden ification and diagnostic mgthods.



A learning disabiiitybés generally considered to be one of the
handiéappiﬁgfzﬂﬁditicns on a continuum of exceptionality (Hallshan &
Kaufman, 1978). Many definitions of learning disability exist. An
analysis of exist?ﬁg definitions gsgaiiy‘yieidg two types. One gr@up!éf
dafinitions indicate that iégﬁniﬁg disabilities occur because ﬁf organic
causes within the child. The definition of Johnson and Myklebust is an -
example of this first type: 'We refer to children as having a psycho-
neurological iearniﬁg diéabiiity, meaning that behavior has been
diéturbedias a result of dysfunction of the brain'' (1968, p. 8).

The second type of definition is characterized by emphasis on téé
behaviarél and educational manifestations of a learning disability; Thé
definition written by an American congressional committee in 1968 is an
examwple of this type:

in one or more 6f the basic psychological pfacé?sgs involved

“.in under%taﬁdiﬁg or using‘gpakeﬁ or written language. These
may bé’maﬁifgstgd Iin disorders éF listening, thinking, talking,
| reading, writing, spelling, or arithmetic. Qﬁatiﬁngi Advisory

Committee in Lerner, 1976, p. 9) 0 §
) The two definitions illustrate a thegéetical division in fhe‘Field
of learning disabilities. lﬂdividﬁalS;SHEh as Gaddes (1978) and Hoffman
(1974) support the neurological blas evident in the definition of
Johnson snd Myklebust: Others such as Reogh (1972) and Ross (1977)
appear to favor the educational bias explicit in the second definition.

The polarization of groups with neurological and educational biases

a
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illustrates a problem aFEdefinitjan an& classification that hinders
the effective identification of ieafning!dlsabied children. Profes-
sionals uorklng with learning disabled children. are ;aug££ in what

- Meier (1976) dEsEFIbes as a paralysis of analysis. The ﬂgfiﬂitlﬁﬂ-
issue appears to be samzwhat rgsolved by calls for interdisciplinary
aﬁd time-consuming cooperation in identifying and assessing iearping
disabled children (Hagin & Silver, 1974; Heier, 1976). Proven methods
ﬁf identifying the learning disabled are required if the educational
needs of these children are to be met in the classroom.

In the field of learning disabilities other issues exist. An
emerging trend in the field is to iﬁéiude other primary héﬁd}ﬁappiﬁg
conditions if learning disabilities are also |dentlfled (Hallahan &
y

Kaufman, 1976). Hitherto, most dgfinntuans of learning disability -

have contained an exclusion clausg for children who were socially

deprived, intellectually or emotionally handicapped. Lerner (1976)

_ describes this newrtrgnd as the cross categorical movement; the movement
receives incrga;fﬁg support from Garret and Brazil (1979) and others
who oppose the stigmatizing labelling of children.

A second issue concerns the nature of spgcifiﬁ learning dis-
abilitiesl Researchgrg suéh as Adelman (1978) and Haiiahan(l??ﬁ)!repart
that learning disgbilities are heterogensous rather than homogeneous
in nature: a specific learning disability Is not unitary but a comp fex
Aﬁandicap.ﬁanifgsted_in different ways by df%far;nt‘;hildran; Two chil-, .

dren each with a specific reading or a psyﬁhémgtaf disability present
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unfdue characteristics that best-i)éystrate their areas_éf stf%ngth‘and
learning dysfunction. | ‘ o

fﬁe consequenceés of the Crbss,categorfcal and homogeneity-hétero-
geneify }ssues are certain. Ffrst, those professionals resPénsib?eAfar
the identification and che assessment of learning disabled children will
jikcly face increasing cressure to describe spegific learning prébi§m§:
rather than to label children in order to make‘cement decisions.
Second, sufficient cause exists to question the use of gi@bai; psycho-
metric measures in assessing and placing fearning disabieﬁ children
in remedial programs. Grouping childfec and then plpnning remedial
strategies according to identified areas of learning dysfunction would

possibly make remedial intervention~more efficacious. Other issues

exist that lend support to the notion of re-examining assessment pro-

cedures with Iearnfng disabled children.
The regular program integration o handicappca children is an issue
ithat affects all areas of educcti Nowhere s the issue more apparent
than fn thc United States. Turnbull (1975) and Zettle and Weintraub
(1978) describe a trend in American'iitfgation between*1960 and 1978 as
affirming the Fights ”df.all-schoolfChildren, regacdle;s of the severity

of their handicap, to a free public education' (Zettle & Weintraub,

R .
1978, p. 10). The 1975 Public Law (PL) 9k=142: The Education For All

Handicapped Children Act resulted from public awareness of the needs and

rights of handicapped children. PL 94-1k2 provides a statuéary guarantee
of the Tight of c;ery handicapped American child, lnciuding the learning -

disabled, to a free and appropriate education.” Within a due process
g . ,



framework, PL 94-142 clearly specifies procedures for the identiffeatiaﬁ,
placement and education of handicapped children in AMEFIESH schools,
. Aczcrding to Judkins (1973), the status of legislative guarant:es

in Alberta is similar to the. period in the United States prior to the

enactments of PL 94-142. The Aiberta School Act contains wo provisions

for mandatory specfal education programs (Mattu, 1980). Recently, an

Alberta court ofdered a school system to provide educational services to

a cerebral pa]si§d child (Carriere vérsus thg§€;§nty of Laman;i 1978).
The case may signify the b;ginning of a trend in Albérta toward the type
of measlires included in PL 94-142, |

Several Eﬁgziusians may be drawn from the legal events dESEribgd:
The precedent-setting Carrier case aFfers'the-right of handicapped
children iniAlberté to-a public education. Although statuta}y mandates
of the PL 94-142 type are not yet in force in Alberta, professionals
should antiiipafe the need for research to validate screening and diag-
nostic methods. Whether érav!sinn is made bf statute or not, educators
fequfre vglig information in order to plan an appropriate and in some
cases, individual education pragram; H{tﬁ feFerenﬁe to the assessment
of learning éisa%ied children, Adelman (1978) states, '"There Is no
satisfaﬁtéry evidence that such differential diagnosis is being made
re]igbiy and validly" (p;r72k)!f Further research into methods aé assess-
Ing learning disabled children bppears to be warranted |

Lernar (1976) . dﬂ:ﬂhn mdn:nm criterion used in the

Identification of learning disabled chlldren. A diserepaney betu::n a

child's 1Q level and academi: task performance {s one traditiﬁﬂal



criterion used tﬁ identif; and to make program piaﬁ=ﬁent decisions. Tﬁe
nﬁdsv!dual!y administered intelligence test, as a measufe af,pgtgntial
relative to academic achievement, in psychological assessments of the
learning disabled and other handicapped children. Because of the time
required éa édﬂiinisfei* -indivvidual in@llliggﬁcg t:StS,:ﬂ\y)SEhﬁn] psy-
chologists are ablé‘ta identify but are unable to diagnose the problems
of the iearn.ing disabled (;Haiiahlan and Kaufman, 1976). As a consequence,
classroom teachers and others hgve complained about the lack of
diagnostic information in psychological reports (Keogh, 1972). PR

According to Matarazzo (1971), the intelligence test has a long tra=

dition of clinical use. Fisk (1979) reports that intelligencg tests have
been useful in predicting learning problems of children. However, Fisk
also ﬁlaim% that professionals have diffi;uit§ explaining student under-
achievement %ﬁen 1Q scores alone are considered. Book (1974) makes a
similar judgement when he ﬁrites:‘ "Intelligence tests represent i global
rather than a differential evaluation" (p. 52).  Keogh (1972) is also
critical of the global undifferentiating nature of intelllgence tests.
In the past decade researchers such as Hagin and Silver>(19?k, i9n)
have recognized the poténtial use afrlntglllgenge tests in identifying
and in diagnosing the problems of learning disabled children. Haéin and
Silyer report, "The assessment of cagﬁitlvg funétiaﬂiﬁg is a bisii;isﬁ
pect of the dlagﬁosls of learﬁlng di;ablllty" (1971 p 221) ‘ The maiﬁA

-characteristic of thg work of Hagln and Sllver, and other researahers,

is a search for patterns of subtests scores on intelligence tests that —



are usefu!jln the identification of homogeneous sUbg::ips of learning
disabled children. ngerél studies that de5§ri52 the use of subtest
score patterns in the ideﬁtiFizatiaﬂ and diagnosis of learning disabled
children will be reviewed briefly,

Bannatyne (1968) describes a method of using subtest scores from
the Wechsler Intelligence Scale for Children (Héchslgr, 1967) iﬁ the
diagncsis of Ehf]dren with rgading prébigmsi Based on his own studies
of dyslexic children (1971) and on factor analyses of the WISC and the
revisgﬂ.wlSE. gaﬁnatyng (1574)*r2§§nmend§ the use of three éstegarigs
of subtest patterns in the differential diagngsfs of learning disabled.
" children. Bannatyne's E;:éiegcrizatian of Wist-R subéeéés provides a
method for dlagnastuclans to gen:fate remedual hypatheses from abillty

praflles The ategarnzatlgﬁ represents an DbJeEtiv: method Far

v determlnang specific areas of learning dysfunatuan Beeause of the

empirical support Farxﬂgﬁﬁa%¥n§1§§categ§ri;atian. the method appears

to hold promise as one tool that can be used by the clinician in the
diagnosis of student lgagﬁing prablems;

Hallahan (1975Nreports that the major thrust of the research of

rintelligenegptest sgbsé tyerns is with schﬁal%aged children. A
review of thg.literature on iaarﬁing disabilities indicates that most
reported studies are of school-aged children. However, another emerging
trend in the field of learning disabilities Is a growing emphasis on
the early identlflc&tian of prQSEhaal Iearn!ng dlsabled :hnldreniaz

vUrItgrs su¢h as Heier (1576) Keogh (1372j 1977) and Telegdy (1979)

describe a concept of early identification of the learning disabled.



learning problems; thase children idemnfned wuth iearmng. prablsns

| undEfga Further‘diagnasi§ aﬂé, if ﬁegessary, they complete remedial and’
compensatory educatfgnai aﬁtivities The benefit to a child is that
later learning problems in school may be minimized or prev-ﬂtid by,
early I'e tification and educatmﬂal intervention.

The need far preschool screening for the early identification and
‘diagnosis of learning disabled children is r;;cgnized} The University '
éf Alberta Senate Té;k Force (1979) concludes: ‘'When earl signs of
learning disabilities are evident . . . identification andidiagnosis
of the problem and apprépriate intervention can bé pfeéentative” (p. 18).
Tthprinﬁipie of early identification for intervention receives support
from CﬁlligénAaﬁd O'Connell (1974) who advocate psy;hg%itri;’seregning
as part of a pggiatrie preschool examination. Keogh and'Be:EE# (1973);
.. Keogh k1972). Meier (1976) and Beatty (1975) alf#gdvacate the early
identification of léarning disabled children. Although the ;;iﬁéipIE .
of earfy!identifi}afign receives support, as in most areas of assess-
ment, operational praﬁlgms are present. »

Sahin (1978) and Scherr, Pasework and Sawyer (1973) point out the
:ﬁst-bgnefit advantages of validating time effective screening tests.
Scherr and his cai!gagues state that ""Individual ihtelligence tests are
too tlme cansuming to be useful in early s:reening prictiees“ (1973,
P hﬁi). pﬁrafaﬂ& and Bannett (1980) ripﬁft that school systems and -

others Invglvgd with the assessment of students are beginning to ''search

for scrfeening tests that can be given quickly while maintainiﬁg adequate



Vrelilbiiity and validity" (p. 47h). The s;ar;hgfgsitiﬁg efféﬁtlvg and
valid screening tests appear to be generally supported.

One of the problems in the search for effective prgszhaaks:rmi@

— tests iﬁvaivgs predictive test valjdity. Flynn and Flynn (1978) suggest »Z

that ''the selection of 8 valid screening battery is not yet eomplete and
new or refined instruments must be eva]ﬁated“ (p. 69). xﬁgegh and Becker
(1@73) support the ﬁgeé for continued test evaluation, particularly Hﬁeﬂ
tests are to be used to identify young learning disabi;; ghildren who
are fn a state of rapid maturation. Se;erai longitudinal studies of
young learning disabi;dzﬁhildign are presently under way and will be
reviewed. The results of these studies are encouraging in that they
support the utility and the predictive validity of s¢reeﬁiﬁg p%agedurgsi

Diagnosticians have access to an existing intelligence test that
may have validity in the identification and a£sessment of learning
disabled preschoolers. The Wechsler Preschool and Primary Scale of
Intelligence (WPPSI; Wechsler, 1967) is an individually administered
scale. Sattler (1974) reports that the WPPS! §l=lds useful ‘clinical and
diagnostic iﬁFgrmatlaﬁ on the preschool zhildf Eichern (1972) states,
'""The WPPSI is the best standardized and most up-to-date {;;igidual test
available of its kind' (p. 807). The WPPSI is similag/in ._;m;tgnt to the .
chhs{er Intelligence Scale for Children (WISC, 1949) an&jthe 1974
revised WISC (WISC-R). The construction of the WPPSI is based on David
Wechsler's theoretical rationale: 'Intelligence is the aggregate or

global capacity of the individual to act purposefully, to think
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rati@naliy, and to deal effectively with his envirgnmgﬁt" (ﬁataraéza,
1972, p. 79). | |

Wechsler (1967) assumes that the global nature of intelligence can
be measured and described by the gaiiy;js of responses and the s@nﬁinif
tion of subtest scores on‘a battery of tests. Wechsler (1967) also
assumes that intellectual development after age four is continuous

rather than the sequentialized appearance of separate abilities.

Wechsler's assumptions underscore his use of similar tasks to measure
intelligence across different age levels. Because Wechsler's intel-

ligence tests are point scales that have similar content, a_m:tﬁad is
provided f@f::rasséage comparisons a; the Snteilgﬁgual deve lopment and
responses of normal and learning disabled children.

The WPPS| and the other Wechsler scales are standardized on normal
populations of children. Unlike the atﬁgr Wechsler s&aleéi Y"Publ i shed
research rTeports on the WPPS| are still meager'" (Pasework, Ra%din &x
Grice, 1971, p. 43). In the last decade, Eesegféh reports on the WPPS|
have become available. Thggﬁksearéh is correlational in nature and much
- of It is conducted té determine the validity of the WPPSI. For example,
Crockett, Rardin and Pasework (1975) report correlations of WPPSI
WISC-R and Stanford Binet 1Q scores of culturally disadvantaged zhildgiﬁ.
A similar study is reported by Yates, Boyd and Barclay (1975). The
. rasults if such stgiigs support the concurrent validity of the WPPSI,
Others such as Kaufman!ils73) describe the effects of S@ﬂ‘@é@éﬁﬂmiéj
status and sex differences on WPPS| 1Q ;éa}esg Fairneéizzr~(1977) also

L . o
describes sex differences In WPPSI test responses. Although the effect



of gender is @bSEFYib]EZF?VEEEEEr three WPPS| subtests, Yates, Boyd and
Barclay (1975) claim that thgge studies have nonsignificant results.

In a longitudinal study Wilson (1975) administered the WPPS| to identical
twin pai:; at the age of four, five and si; years. Wilson repomsts a
distinctive pattern of subtesi scores that Is duplicated by each pair of:
twins over the three-year period. Although Wilson's evidence of test-
retest sta§i]ity of WPPSI subtest scores supports the reliability of

the WPPSI for intellectually normal populations, further researﬁﬁ is
required with exceptional p@pulatians:iﬁzluding young learning disablgﬁ
students.

Menderson ;nd Rankin (1973) make the point that there has been
‘little research on the diagnostic value of the WPPS{. Heﬁdersan and
Rankin also state: '"To our knowledge, the utiiitf of the WPPS| as a
predittor of later §¢h§cl performance has not been demonstrated with
any population" (i573, p. 19). Although researchers such as Hagin
(persdnéiicgfrgSPéndengg) have recently completed diagnastft studi;s
‘with the WPPS1, the professional literature contains few articles on
the‘topii. Headgfsan and Rankin's statement provides évidencé of the

paucity of and the need for research on the validity of the WPPSI. In

LY

the p;yghamgtric qualities of tests should be specified for a given
population under certain conditlons. Iﬁfarm;tlaﬂ on the psychoeduca-
tional utility and meesvrement prﬁptrtm of the WPPSH -ﬂd preschmi :
screening tests is not grgsently available for learning disabled

children.

R
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‘Because of the need for continued research g}»}ﬁg preschool level,
3 downward éxtension of the diagnostic methods used with the WISC and
the WISC-R appears to be a promising area of inquify. Not énly does
this direction of inquiry have the advantage of esglaying the WPPSI as
an occ2§tgd and widely used test instrument, bué descriptions of éiag-
nostic methods using the WISC and WISC-R with school-aged. children exist.
It is possible to replicate these procedures for use in identifying and
diagnosing learning disabled preschool éhi{éren.

The factor analytical methods of Cohen (1959) and Kaufman (1975)
and the dﬁagﬂastié procedures of Bannatyne (1974, 1968) serve as models
for the prasent study. Silverstein (1969) describes Cohen's factor
analysis of the WISC standardization ‘population as a classic of its
kind. Cohen's (1959) study of age effects on patterns of WISC subtest
scores serves as a prototype for later studies by researchers such as
Kaufman (1975). Few factor analytic studies of the test results of
leaénfng disabled children ‘are repafted; therefore, a logical line of :

e
inquiry is presented. " The use of multivariate methods of analysis
similar to that of Cohen (1959) and Kaufman (1975) provide meansrta
~ compare patterns of test responses of nfrmai and learning diéaﬁled

children. |f unique patterns of subtests :re-abservable for learning )

may be assessed. - .-
The psychoeducational utility of selected tests Is assessed In the

present study. One of the purposes of the study is to determine whether
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_selected psychological tests can be used to differentiate and diagnose
the problems of young learning dlscbled children. The need to evaluate
preschool assessment measures is evident. Early identification and
remedial pregramming of learning disabled children may prevent later
school learning problems from occurring. Contlnued vaiiﬁaclaﬂ of methods
of diagnbsis is necessary; the egphasis given to clinical teaching v

. presumes accurate;identification and diagnosis. Canstititiangi *
mandates for an appropriate educacional program for learning disabled
chileren‘make valid diagnosis necessary; similar constitutional guaran-
tees are-likely to be in force in.the Province of Alberta. Practiges

‘ ‘dealing with¢special ecucatlon coupled wich Iegislative pressure put

on psychologusts to do something for learning dtsabled children, mike
nt necessary for us to continue research into methods of identifucatian
.and psychoeducational dnagnosus.

The present study was desjéned to seek answers to questions | “4
regarding: (a) the factor_strnctur‘.pf the VPPSI% (b) the psychaaauéa*=
tional dlagnostic utility of the WPPSI and screening tests of readiness
for academic learning; (c) the relationship betueen pa{terns of test
scores within and between subgroups of achieving and nonachieving
chil?ren. The purpose of the study wes to deternlne whether tests aé:

school readiness and Intelligence would prove to be useful in the early

identificatlon of children with ]earning problcﬁsl



- CHAPTER LI

REVIEW OF THE RESEARCH: APPLICATIONS OF FACTOR ANALYSIS
The studies reviewed for the present chapter are described in three

sections. Factor analytic studies of the WISC, WISC-R and WPPSI| are

are then reviewed. The efficacy of screening test procedures is
discussed in the last section.

Review of Factor Analytic Studies ﬁ

Cohen was one of the first rgsearéhers té use factor analytic
methods to describe the subéest scores of ‘individuals in the 1949
WISC standardization sample. Cohen (1959) presented the resaits’afr
a factor analysis of the subtest scores for children at three age
fevels in the standardization group. His aim was to provide '.
for the first time direct scrutiny of changes iﬁéintéliectual organiza-
tion congomitant with age' (Echgn.VIQSS; p. 292). In addition, Cohen
" described a method of using patterns af'éubtgst scores in interpreting
the WISC. .

Based on the results of his factor analysis of the WISC, Cohen
(1959) identified three meaningful factors each loaded by specific
subtests. The Information, Cﬁﬁpreheﬁsian, Similarities and Vocabulary
subtests formed a Verbal Camprehgﬁslgn Faetéf, A Perceptual Organiza-

tion factor was formed from a grouping of the Block Design, Mazes and

Object Assembly subtests. According to Cohen (1959), the WISC Digit

14



Span and Arithmetf; 5ubt=st; sgmﬁiﬁgd for a third factor, Freedom
From Distraﬁtibidiéz. Cohen intended that the factor scores be
determined for a child by avgraging the ‘scores of the subtests on
ea;hgfaépéf: a»faétﬁf score was compared to the WISC mean and to the
other factor scores for purposes afgiﬁterﬁrgtébi]itvi

The stgdy by Cohen (ISSS) is important for several reasons. The

=

-study provided a replicable model for cross age comparisons of intel-

lectual skills as measured by a test such as the WISC. An issue of -~

subtest specificity or interpretability was raised which, in addition
to the néfian of factor scores, led other researéﬁers_ta pursue similar
Iinés of inquiry. In igditiﬁﬁ. Cohen's (1959) desinPtian of WISC
§ubtgst patterns provided a useful &iagnostic tool for use in student -
'asséssmeﬁii

Following the example set by Cohen Hith‘thé WISC, Kaufman (1975)
Kaufman's methods of factor analysis éiffgreg from those employed by
Cohen. . In additignvta analyzing the results of a more contemporary
sample on the revised test, Kaufman useé'diff:r3ﬁt statistigal pro-
cedures. Cohen (1959) used an oblique factor method and ‘made an
arbitrary decision based on pievipug research on the Wechsler Adult
Intelligence Séalé to exact five factors. Kaufﬁaﬁ used objective

techniques in order to determine the number of factors to rotate using

both leiqgé and a%thagaﬁai techniques. In Kaufman's study, principal

factor ah§§ysis was followed by varimax rotation of two, three, four

. #

15
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and five fact . Kaufman (1975) concluded that a three factor rotated

N

solution was the most.sensible for interpreting his results.

Fgf nine of the eleveag age levels included-in the study, Kaufman ~
(1975) described three factors as Taws
Factor A was Identified as Verba) Eamprehens!éﬂ,iFactgr 'as Perceptual
Organization aml, Factor C Ss Freedﬁm’Fraﬁ Distractibility. Devela@*: *
-ment}i trends were in evidence at the six year six month age level; the
Informdtion and Comprehension subtests having low loadings on Factor A
and Factor C emerged in.the orthogonal but not in the oblique ﬁetatﬁéﬁsi
Kaufman concluded, '"Factor C may not emerge strongly until age seven
or seven and one-half' (1975, p. 147).

Despite the discrepant scores for the youngest age group of
children and without any further explanation, Kaufman recommended the
use of his factors in i?terprgting WISC-R results across all age levels
(1975, p. 146). The WISC-R éubtest; loading on Kaufman's factors wer§
esseﬁtiaily the same as these found by Cohen (1959};‘ The Vocabulary,
information, Comprehension and Similarities subtests of the WISC-R
loaded aﬁ Faﬁtgr Ai Factor B was loaded by the Block besign, Object
Assembly and Picture Cémpletien'subtgsts; the Arithmetic and Coding
subtests loaded on Factor C. Kaufman (1975) concluded that the factor
scores, Ige;.thé average of the subtests iéading:thg Féétars, could
be used to compare patterns of intellectuatl fUﬁCfiQﬂiﬁga

The studies by Coken (1959) and Xaufman (1975) Tndicated that

specific WISC and WISC-R subtests loaded three factors. In addition,



invariant subtest loadings were found in the f‘cross the age

levels for which tﬁe WiSC and WISC-R were intended indicating that
“intellectual skills may be contiquous-between the age of six and
sixteen years. However, possible discontinuity in the skill develop-
ment of younger children was indicated; both authors reported that -
ghe Freedom From Distracfibility factor did not emerge strongly in
young children. Because of the Possible effects of maturation, addi-
tiénal research of the subtest patterns of youhger children éppears

x ~ ]

to be warranted.

Sattler (1974) claimed, ''There are differences evident in the
factor analytic studies of the WPPS|" (p. 227). The differences
appeared to be related to the'prquﬂures used and the results found

in the VPPSI studies. As in the studiesrof the WI'SC and WISC-R, most

factor analytic studies of the WPPSI were of the original standardiza-‘

-

tion group; consistegt findings-of one general and two group factof;
were reborted.

Hollenback and Kaufman (1973) described an earlier WPPS| study
completed but unréported by Cohen: ''Cohen used the centroid method
with the six ige groups in the WPPS| standardization sample.

Hi; results sugg&sted that there may be only two meaningful factors--
verbal and performance' (p. 41)." No dé;crlpgion of Cohen's study
was available in the literature; however, the identification of two

factors was replicated in later studies.. Two recent anslyses.of the

original WPPS| standardization group provide lntere;tlng.data.

17



Hollenback and Kaufman (1973) employed different procedures to
factor analyze the WPPS| scores at three age levels for the original

" standardization g%gup. Hollenmback and Kaufmaﬂéesntluded; "Regardless

of the factor analytic technique‘used, two factors appeared--one clearly.

verbal and the other clearly pérfﬂfﬂiﬁ;G‘;ht each of the three age

levels" (1973, p. 42). 1In addition, these researchers reported that

11 subtests loaded significantly on a large, general factor. Hollenback
and Kaufman (1973) reported that the Arithmetic subtest loaded on both
factors across the three age levels and that the Picture Completion

and Animal House subtests loaded highly on both factors at the lower

e -

age levels. The authors speculated that the pérformance requirements
. ] o g
of the Arithmetic subtest Contributed to the high loadings on both

Faztars. They also hypothesized that a verbal mediation component ,
which diminishes with agé, ;fFE§ted performance on the Picture CampiE?
"tion and Animal House subtests at the four year é;g level.

Wallbrown, Blaha and Wherry (1973) also factor analyzed the
subtest scores of children in the ariginai WPPS1 standardi:atigq

ample. These rese r:hgrs reported a pattern of subtest loadings

[F. ]

on a general intelligence factor and on two group factors. Ua]lbrcuﬁ

and his colleagues reported: 'The only consistent ex:eptian is the
 Arithmetic subtest which tends to split about evenly between the

.Verbal and Performance factors'' (1973, p: 358) A visual analysis
of ;bg data (p. 359). iadza:m that the Aningl House and. Picture .

Eamplgtlan subtests loaded thg vgrbal!Edu;atiaﬂal factor at the age

‘four level,
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One of the more recent studies of the WPPSI standardization data
was reported by Mukherjee (1975). His rgasan>FcF undertaking the study
was stated: ' | ’ i .

To examine the possibility of age related trends in the pattern

of mental abilities. . . . The WPPS| data were factored .

and three factors were retained for rotation by the equimax

method. (Mukherjee, 1975, p. 214) : -

Mukher jee found an unrotated factor which he interpreted as a
general intelligence factor. The first rofsted factor was interpreted
in terms of verbal intelligence because it was highly loaded by all
WPPS| verbal subtests. The second rotated factor was labelled space
pErfaﬁmaﬁEg because of the hiéh iagéings of the WPPSI performance
subtests. Mukherjee described a Comprehension factor at the four year,
six month and the Ffve‘year age levelg. At these age levels the Infor-
mation, Vocabulary, Arithmetic and Picture Completion subtests iaadeé
“on the Comprehension factor. A viiu;l analysis of Mukherjee's data
indicated that the Arithmetic subtest loaded on each of the p;imary
faﬁiars throughout the age range of the sample. |In addition, the Aﬁimal
House and Picture Cgopletion subtests loaded heavily on the verbal
factor at the four year age level. .

The similarity of the results in each of the three studies Is
remarkable. Although the WPPS| standgrdizatién sample was used in
each study. the factor structure bfrfhe’ﬂFPSi remained constant despite =~
the use af'dig%ngﬁt factor analytic methods. In addition, the §am§

subtests were grouped on each factor. From highest to-lowest the
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Comprehension, Similarities, Information and Vocabulary subtests loaded
on the verbal factor reported in each of the studies while the Geometric
Design, Mazes and Block Design subtests\loaded on a spatial or perfor-

mance factor.
Mo trends were -evident in the WPPS{ deta reported by Hollenback .
and Kaufman (1973),'Vallprown, Blaha and Qherry-(1973) or.Hukherjeg
(1975) concerning the Freedém From Distractibility factor as identified
By Kaufman (1975) in the WISC-R data. In the two factor solutions by
Hollenback and Kaufman (|973;“and Wallbrown, Blaha and Wherry (1973),
the WPPSI Arithmetic, Sentences and Animal House subtests had the-
lowest overall ?actor loadings. Even with Mukherjee's three.fa:tar
solution, no general memory factor was discernible in the data. In
Mukherjee's data, the three subtests pessibly associated with memory
had the lowest factor loadings at the youngest ages. However, in
Mukherjee's data (p. 217), the WPPSI Arithmetic, Seéntences and Animal
House subtests loaded significantly on a third factor at the six year
and the six year six month agd'leVels.
Hollenback and Kaufman (1973), Val!b}owh. 8laha and Wherry (1973)

and Mukherjee (1975) reported factor analytic results using data from
the 1967 WPPS! staﬁdardization sample. Like all test standardization

and norming samples, the WPPS | groub represented a large, so-called

normal population. Results of WPPS| factdr analytic studies of children

from d&ffofont'eu%tura! groups ‘end socioeconomic levers_were reported -

by Boyd (1970) and Krebs (1969) respectively. Howéver. no studies



" of the factor analysisbof HP#SI test feSults of children high risk |
. for learning disability were located in the literature. '_

A comparison of the results'from the WiSC, WiSC-R and WPPS| factor
analytic studies }ust reviewed provides support for'the organizatioﬁ .
of the.wPPSI and the WISC-R into one general and two majér ;cales.
Subtests that measure language skills load on the verbal factor while
'subtests that measure visual motor .skills load on the nonverbal-factof
reported in each study. quever, at the younger age leyels, i.e.,
four and five years, the WPPSI Picture Completion and Animal House
performance subtests loaded both the verbal and nonverbal factors.
While ;o ¢vidence was presented in the WPPS| data o indicate tﬁat'a‘
Freedom From Distractibility factor existed, further research is
necessary in ordér to determine whether young nonachie&tng children
démOASFrate this pattern. A comparison of the WPPS| subtest score#l
of atypical and achieving children could provide useful knowledge
for use in student assessment. In the meantime, a review of reported

diagnostic studies of the WISC and WISC-R provides useful: data.

Review of Diagnostic Studies : ‘

As reported above, Bannatyne (1968, l§7h) described -a prpcedure
" for grouping WISC and WISC-R subtests fnto pattérns for use in the
asse;smentiof learning dl£qbled chirdrcn; In response to findings
by Rugel (1974), Bannatyne (1974) described a recategorization of
. WISC-R.subtest patterns. The WISC-R subtests in each-of Bannatyne's

patterns were those previously identified in factor analytic studies

21
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as loading three factors (e.g., Verbal Comprehens}on, Perceptual
Organizatibn and Freedom From Distractibility). Bannatyne's Spatial
éategory ihc)uded the Piﬁture Completion, Block Design and Object
Assembly subtests. .The Conceptualization Category included the Com-
prehension, Similarities and Vocabulary subtests while the Sequencing
7 Category includes the Coding; Digit Span and'Pi;turghﬁrrangement subtests.
The Information, Arithmetic and Vocabulary subtests formed an Acquired
Information Category. Subtest scores were used to describe e;ch
category in quaﬁtitative terms; i.e., the subtest scores in each

category were averaged and used to compare patterns of intellectual

-

¥

functioning.
Reporﬁed studies indicate that significant research effort has,)

been~expend§d to»valldatevaannatyne's subtest categorization.

Researchegs such as Rugel (1974) and Mosely (1978) cited the results

of the factor analyses by Cohen (1959) and Kaufman (1975) to support

the choice of the subtests comprising Bannatyne's categories. The

concerns. of authors such ;s Rugel (1974) over the underlying f;;tor

structure of the WISC and HISC:R appeared to be minimal. More concern,

,

as indicated by the number off?eported studies, appeared to be directed

’ toward finding patterns of iniellectu&l functioning characteristic N

of'cglldren in esch of several clinical groups. The genesis of this

research thrust appeared to be related tovreports by Bannatyne (IS]h?Tf,

' 1968) that reading dissdled students s a-gr&&ﬁ scored highest on the = -

Spatial Category, at a moderate level on the Conceptual Category, and
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lowest on tﬁg Sequential Categorf! A search for pa:terns'of WISC and
WISC-R Categories characteriétic‘of groups such as the learning d?s-
abled, emotionallf disturbed and intellectually haq&icépped, resultéd
a§ one conseébence'to Bannatyne's work. |

Bértner and Birch (1969) reported a factor analysis of W|SC
subtest scores of the original standardization sample'and of iden£ified
samples of brain damaged qnd‘emotionally disturbed children. _According
to Bortner and Birch, the two special groups provided information
". . . to identify underlying pattern§ of psychological functioning
of children with learniné problems' (1969, p. 351). The audthors
described three factors {e.g., verbal, spatial-performance, distract-
ibility) for each of the three groups; for each group fhe subtests in
Bannatyne's Concegtual and Spatial categorieg loaded highest on the
verbal and spoti;l factors respectively. ku;ver} the Digit Span
and Coding subtests of the handicapped ;hildren loaded higher on the
distrattibillty factor as‘compared to tﬁe normal group. Baumeister
and Bgrtlett (1962) also reported a'thifd factor analysis of the WISC
scores‘bf retarded children. While the results of the two studfes
dem@nstrate a pattern of distractibility foé groups of atypical
‘children, tﬁ; re;ults of.a more recent study were contradictory. :aih

Van Hagen aﬁd.Kaﬁfman (1975) compared th:;yiSCiR results of.eight;

intellectually handicapped youngsters with results obtained from an

)
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earlfer stu@y by Kaufmin’(1975) that included intellectually average: -
subjects. Van Hagen and Ksufman concluded that ''. . . there do not
seem éo be important qualitative differences in the structure [of the
WISC-R] for retardates and normals' (1975, p. Eéé)i The evidence to
support the use of Bannatybe's categorization in the diffgféntiitiaﬁ
of c]lniﬁal qroups other than the learning disabled appeareé to be
inconclusive. ‘However, empirical support for the use of Bannatyne's
categories to identify the intellectual characteristics of learning
“disabled ch}ldren was available.

‘ Rugel (1974) presented an analysis of 27 published reports of
disabled readers in which WISC subtest scores were available. After
recategoriziththe-VISC subtest scores and rank ordering the categories,
“Rugel (1974) concluded that as a group . . . diséblgd readers received
their htg;est scores on the SpatialACategaryi intermediate scores on
the Cénceptual Catégory and lowest Scare§ on the Sequential Category"

(1974, p. 61). The reported pattern in Rugel's study was the same
as that reported by Bannatyne (1974) for problem readers.

Rugei (1974) also compared the patterns of the dlsébied readers
to the patterns obtained by normal-}gadgrs, He reported that mggt
of the disabled readers had a stFEﬁéthefﬁ;thg visua!spat%ai area as
indic;;ed by a relatively higher score in the Séétial Category. Rugel.
concluded that his analysis was ''. ... based on group means and revealed.
differences between normal readers and a hgtgrmus category of

disabled readers' (1974, p. Sk). In recognizing the heterogeneity



of the groups of disabled readers, Rugel a;Eﬁngedggd the impertaﬂcé' *st;;j
of identifying subgroups of.reading disabled children. :: \
An earlier study by Mevilig (1961) of the WISC responses of a
matched groups of male retarded aﬁd nonretarded readers supparte§ the
finding reported by Rugel (197h). Neville (1961) reported that
ret;rded readers scored-significantly }aaer on the WISC Digit Span
and Arithmetic subtests as compared to scores on the Block Design
subtest. In a later study, Feeler (1975) concluded that reading
disabled children scored signiF}tant]y iawér on WiSC=R verbal subtests
as compared to performance subtests. The results reported in the |
studies by Neville and Feeler prgvideﬁ additional suppart>far Rugel's
conclusion that, as a group, reading disabled children were character-

i zed . by :Edistinetivz pittefﬁ of WISC subtest scores, i.e., low verbsl
and relatively high nonverbal scores. Bannatyne's categories

appeared to have validity and promise for use in identifying a subgroup:
of prabig; readers, t
Miller (1976) used Bannatyne's categories in order

. +« . to determine which of the three subtest patterns best

in visual perception and those who had learning-disabilities

in auditory perception. (p. 5747)
Miller reported that Bannatyne's ﬁategérigs &%FFeréntiated thé ab[lgrgﬁ
who h;i boon pf:vieniiyﬂaingﬁaéiﬂ and placed In the two dysfunctional =~ °
groups. Hﬁagver, Miller's conclusion was éhat while the categories

were useful in classifying B0% of the children with visual perceptual
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problems, each category was effective-in elassifyinggsﬂfyzﬁﬁz of the
Ehi]drgﬁ with auditory perceptual problems. The hazarﬁs of misclas—
resuits reported by Hfilgr (1976).

In recent years, a now 1322 of research enquiry ;as séught to
provide ;BSHEFS to questiéﬁs concerning the efficacy of using
Bann;tyne‘s categories to make differential diagnosis and placement

-deeis}snsi The methodology employed in this type of fes=frch has been
simifar. Groups of children with prediagnosed handicaps (e.g.,
learning disagilityi edpéable mental ly handicap and emotional impair-
ment) Heré agministered either the WISC or thé WISC-R. Discrimiﬁaﬁﬁ
fuﬁétisns,gnalyses were then employed to predict group member;hip |
usiﬁg ﬁaﬁnstyng‘s categories as the predictor variables. |

-

Llarizio énd Bernard (1981), Hughs (1977) aﬁ& Thgmpsaﬁ (1531)

- have employed the methods described iﬁlarder t@lpfédiEF group member-
ship using a QISE-:ikub;est categorization (Eannat&ne. 1974). As a
graupj:thesgzraseargﬁers have reported that tﬁe categories do not
effectively predict the group membership of atfpiéal’shildrgn ang,
jﬁ their fespegf!ve studies, they advance cautions over the usé of -
Bannatyne's egtegéfies alone for differential diagna;is. The danger
of misclassification of students was iiluétrgtgd by a‘statemgnt?by
Clarizio and Bgrﬁiré (1981): "A three-factor WISC-R profile iséngt

| . effective in differential diagnosis' (1981, p. 11). Moreover, a

pr@biém of interpreting the scores %f individuals from group scores

was illustrated in these studies. .Again, Clarizio and Bernard's
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conclusion was representative: ‘'Learning disabled children represent
too heterogeneous a group to expect one characteristic to be typical
of all or even most of them'" (1981, p. 11). Other researchers have
reported the reSults of stuiﬁes in which homogeneous subgroups of
' learning disabled chlldren were formed
In an extensive study, Fuller and Friedrick (1974) delineated the

behavioral and academic correlates of subgroups of reading disabled
children in Grade Four. In the*udy, Fulle;' and Friedrick initi_aAH)"
formed three subgroups based on student responses to the Minnesota
Perceptio-Diagnostic Test. The children in group one (Primary Readung
~Retarded) group two (Secondary Reading Retarded) and group three .
(Readihg Retardation Associated with Brain Damage) were then adminis-
tered a battery of five tests including the WiSC. ‘Accordinéeto-Fuller
and Friedrick '". . . the results of the testing program clearly
supported the concept that three subgroups of readeks do have a
jnumber of unique behavioral characteristics'' (1974, p. 7).

"One of the stated purposes of the study bf Fuller and Friedrick
(1974) wes ". . . to use aASystematlc approach in evaluating the
utility of establishing reeding disability subgroups (delineating
the heterogeneity assumption)“ (1974, p. 6). In achieving this
objective, Fuller and Friedrick presented data to refute the Spatii?‘
Conceptoal-Sequential WISC pattern reported by Bannatyne 1!97#)-fo;A

‘ disabled feeders. Data were presented to illustrate differences h e

in the rank ordering of Bannatyne}s subtest categories for each of .



the three reading subgroups. The results reported by Fuller and
Friedrick (1974) suggested that Bannatyne's three-factor categorization
was not descriptive of each subgroup. However, a;a;naiysfs of . the:
reported data for each subgroup illustrated aé:ﬂﬁgiégnég between the
order of Banngtyqe's categories with the diagnaStié profile reported

by Fuller and Friedrick (1974) for each subgréupi' it appeared thaﬁ
when considered with other diagno#ic information, Bannatyne's cate-
gorization correlated highly yith profiles of abilizigs and éeFiEits;

Bannatyne's categories appeared to have potential use as a guide for

further diagnostic work with children with reading disabilities. —~
In a more recent study, Vance, Wallbrown and Blaha (1978) suggested
that the search for idgntifiable pattEFns of WISC and WISC-R scores
for reading disabledisfgdénts was disappointing. Referring to exlsting
studies they claimed: ''There are not, so far as the authors can deter‘
miﬁe,vany!gharaitgristit WISC pgttérns which s?ngle children with
‘Eéfﬁiﬁgihisébilities out of a school population' (vance, Wallbrown,
& Blaha, 1978, p. 55). These authors also claimed that ". . . at
this point research should be directed toward defining the possible
significance of differences in WISC scores rather than toward pattern
identification which seems relatively useless" (Van;e, Qaiibrﬂwn &
Blaha, 1978, p. 55). Vance and his colleagues concluded that rgséarch
shpuld be djrgcted toward investigating the implications that WISC
subtests ﬁave‘Far the reading prbcess. In other words, the Tnit?u;*

tional implications of WISC profiles were important considerations.

Eers



As a result, Vance, Wallbrown and Blaha (1978) identified subgraups
of reading disabled students.

Vance, Wallbrown and Blaha (1978) employed a Q technfque of
factor analysis rather than the standard R technique employed by
researchers such as Kayfman (1975). Vance and his colleagues used
the Q technique of factor analysis to .investigate thé similarities

among the WISC-R profiles of 104 reading disabled students. The

résearchgrs_pl:éed‘gmphasis on the analysis of thEAp;BF!}es‘af indi-

‘vidual students rather than intercorrelations among test scores. In .

’rESPaﬁsé to criticism by Miller (iSBD); Wallbrgwn, Blaha and Vance
(1980) stated:
We chose to use a Q-analysis for the (1978) study bEEguse:
our interest was tDldEtEFminE the extent to wﬁiéh reading'
" disabled children cag]d be classified Iin syndromes on the
basis of similarities in the shape of their WISC-R profiles.

(p. 55)

Vance, Wallbrown and Blaha (1978) obtained five meaningful WISC-R.

profiles by use of the Q technique. They fgpérted that 75% of the
- children in the sample could be assigned to one of five primary

,.SYﬁﬂrﬁmES;i The-authars defined a primary syndrome: ''The factor (or

profile) on which the child's profile loaded highest'' (Vance, Wallbrown

& Blaha, 1978, p. 57). -The syndromes were called: Distractibility,
Perceptual Organization, Language Disability-Automatic, Language

Disability-Pervasive and Behavioral Comprehension and Coding. In a

o



later report, Wallbrown, Vance and Blaha (1979) discussed how the
five WISC-R prgfiies were used to develop remedial strategies for
reading disabled children. |n another report the ;gthars were careful
to state that their WISC-R profiles were not faultless in classifying
rall children; hﬂh&?&gi the five profiles were recommended for use in
generating remedial hypotheses (Wallbrown, Vance & Blaha, 1980, p. 58),
Doerhing and Hoshko (1977) also used the Q technique of factor
homogeneous subgroups. Doerhing and Hoshko summarized the study: )
The Q technique af factor analysis was Qsed to define subtypes
of reading problems in te}ms of pgrfarmaﬁée on 31 tests of |
rapid reading skills. . . . Three subgroups were identified
within each group by the statistical classification procedure.
(1977, p. 293)

The study by Doerhing and Hoshko was similar to the study reported by

Vance, Hallbra@n and Blaha (7978) in that children from a reading
disabled group were classified into homogeneous subgroups by the use
of the Q‘te¢hnfqge of Fact@r sné?ysis; "In‘both studies, subgroup
élassifigatiaﬁs we%e made and then descriptions were maée of the cog-
nitive and perceptual correlates of each subgféup. in addition, the
authors used ghglr subgroup profiles to generate remedial hypotheses

and to plan remedial interventions.

Several conclusions can be drawf from the studies of Vahce,

Wailbrown and Blaha (1980}51979, jS?B) and D@Efﬁiﬁg‘!ﬁd Hoshko (!377).f
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First, thg Q technique of factor analysis appears to be a promising
tech%ique to use in Qvercamiﬁg.prabiems created by the ggteraggqejty?
hgmagenetty issue, A Q Fa;taf gnaiysfs of the test scores of children
prévidg; a means to identify sgﬁgrauﬁs of children with specific
lesrning disabilities. Moreover, a classification of children Into "
homogeneous subgféups with known deficits provides an ngEEESVE’mgtth'
to generate remedial hypotheses and to plan interventions. Finally,

in the studyiby Vance énd his c@ii;agues (1578), the QISE-R subtest
patterns for the primary synd;ames'arg similar to the pattern of WISC
subtests included in the Eateggrigs reported by Bannatyne (1974, 1968).‘
Certainly, the research of profile analyses and patterns: of intei]e¢gualn
skills will continue: How well have patterns of intellectual ékilis

‘ from the WPPS| identified young learning disabled children? Few -
studies exist in order to answer the quéstian.

Hagin, Silver and Corwin (1971) reported the results of a compre-
hensivey;tgdy in which children were assigned to either a normal or at
risk group at the beginning of Grade One on the basi's of kindergarten
achievement and neuraiégiéal examination.  The WPPSI waé administered
to the children in both groups and the results were compared. A com- i
parison of the WPPSI 1Q and subtest scores for each sample group
indicated that the at risk group had significantly lower scores than
the normal children. Moreover, no consistent pattern of verbal and
performance 1Q scores was found to characterTze the Eﬁ@'gréﬁﬁéi lﬁ'
addition, the researchers rePgrtéd: "No consistent subtest pattzrﬁ

was found to characterize the intervention group' (Hgg!ﬁf Silver &



‘Edrwin, 1971, p. 225). - ]

The probleﬁ encountered by Hagiﬁ and her coresearchers is similar
to the problem previously discussed coﬁcerning the use of categories
of WISC-Rscores (Bannatyne, 1974) to identify leacﬁing disatied
children. However, Hagin, Silver and Corwin reported: ''The picture
becomes clearer when the findings on the WPPS| are reiated to the three
diagnostic subgroups that we find comprising the intervention group'
1971, p. 227). Hagin and her corese#rchers described unique WPPSY
subtest score profiles for the ehildren in each subgroup, i.e., |
‘specific language disability, organics and developmentally immature.
Hagin, Silver a&d‘Corwin concluded from/the.studyf

. Théiqualitative and quahtftative material elicited by the.,

WPPS| was_useful in-tﬁe.selection and diagnostic-processes.

It appears in#dvisab]e to assume that learning dis-
ability is a homogeneous condition hanifesting itself in
- any characteristic cognitive pattern. (1971, p. 230)

Thevstudy by aagin and her colleagues is described in length
because it was one of the few diégndstic studies of the WPPSI rgpéfiéd
in the l11terature. These coresearchers recognize_the u5efu|ne§s of
profiles of WPPSI scéres to identify potential areas of'learning
dysfunction. Like researchers such as Fuller and Friedrick (1975),

_Haginﬂand her pofleagues ack;owiedge that learning disabled children
as & group ere ho;o(ggonooua. In addition, by identifying ha-og;ndous
subgroups of‘chlldren with specific léarning préblems the efficacy

of intervention is enhanced.



‘Efficacy of Screening Tests - . 7 >

_Emphasis on the prediction of learning problems prior to the ti%&
a child begins school has raised new'quegtions in the area of assessment.
- Keogh (1977) stated, “Pre-schqol‘?nd early’kihdergarten screening or
“early ldentification ls'ésientially a predictive activity" (p. 268)i'
Coiarusso, Plankenhorn and Brooks (1980) supported Keogh's statement:

p _

"To identify a child with a potential learning pE;blem at an early age
Is to hypothesize rather than to confirm the possibility of later
failure' (p. 355). Problems of predictive validity exist. Can one
predict the later schpol>learning failures of children assessgd.in
kindergarten? What is the host effective method of predictihg these
'faflures? There was insuffic¢ient .research to provide clear answers
Io-fhese questioﬁs.

The prediction of learning problems for kin&ergarten-aged children
is made difficult by the lack of agreemeni among researchers concerning
the relationship between predictér and critérion variables. For |
example, Eaves, Kendall and Crichton (1974) feported-a three'year
folloQ-up study of 163 kindergarten children in which 196 variables
were used to predict achievement at the end of Grade One and Grade Two.
Eaves and his colieagues concluded their study by stating:

We simply do not know egough about' the psychological

processes invofved in learning to read and write to

‘explain our findings . . . In terms of specific relation-

ships between earlier pérformana@ on motor, perceptual
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and language tasks and:i:tef progress in reading skills.

(Eaves, Kendall & Crichton, 1974, inBB)g

The literature on screening ané early identifigatigﬁ procedures,
off the other hand, contains studies tﬁat support the notion that
accurate pfedi:tiu; of séhagl Igirh!ngfpr§§8235 Is possible. Different
procedures uerefz;ed in studies ingﬁlving the prediction of 1E§Fﬁ1ng:
problems. Researchers such as Feshback, Adelman and Fuller (1974)
suép@f;ed the use of kindergarten teséher éheéklists=ta ideritify ;nd
to predict children who may have leafning problems. TheKrgsults of
this type ﬁftiﬁtEFaEt%Bﬁa] study are encouraging, but the studies are
few fn number. The use of psychometric testw to determine what vari- -
ab?gg predict future school success and fallure has received greater
%£;§2ntigﬂ in the literature,

In follow=up studieg, researchers suéh as Colarusso, Plankenhorn
and Brooks (1980) and Satz anﬁ Friel (1978) used multivariable pre-
dictors of school achievement. Satz end friel used a battery of tests
that measured skills such as visual-motor integration, listening
vm:abﬁlaryj dig{t recall and I;ttér namingézthe authors were able

to predict with 90% accuracy the Tearning problems of children over

x a three year period. Positive results were reported by Colarusso

- and his colleagues In a similar three year follow-up study. However,— .
these researchers fggartad that the use of single variable predi;&é}si
su:ﬁ‘:s=1q or pgrgéptu;i motor skills, could not be relied upon to

accurately predict pﬁtaﬁtiil learning prabieﬁs.
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The results of the.studies eéﬂcerﬁing the preéiétiaa of school
learning problems just revie-ed inducgte that kindergartgﬁ children
with potential learning pr@blems can be identified and their s;hﬂaf
learning problems preii;tgd with varying degrees of accuracy. Moreover,
the relationships between specific predictor and criterion varisbles
have obvious importance for educational fntefvgﬁtiaﬁi Other researchers
have addressed téé problem of deterﬁiniﬁg the relationship between
predictor and criterion variables in educational terms.

Book (.1974) %epgrted a three year follow-up study of 525 kinder-
garten children. Book stated that ﬁis purpose was to:

. Faﬂuulate a predictive index for. reading dnfﬂ:ulties

whu;h would be emnmi;ai in EtrnE:nF time and money and

which would answer specific questions concerning a éhild‘:

development. (1974, p. 52)

Book used the Slosson Intelligence Test, Hetrapaiitaangadiﬁgss Test
‘and :ﬁt Bender-Gestalt Test to establish criteria in order to place
kindergarten children into one of six intervention groups. During
'the Grade éng year, each {ntgrventien group of children had access

to extended readiness and remgdigl programs. Although Book did not
provide a dgs}fiptiﬁﬁ of remedial activities, he reported a §igﬁi%iéant
correlation (.99) between the end of first and second griég,readlng
achievemeﬁi and the diagnostic category to which a child was originally
assigned. In the study, Book accurately predicted the school success

or failure of children in diagnostic subgroups over a one to three year

period.



K;ogh and Becker (1973) ﬁissu;sed issues concerning the jdentifi-
cation of young children considered to be educationally at risk. - These
authors presented arguments that szreeqing test information be gatBEFed
in order to plan educational intervention rather than Simply to classify

‘children. In a later report, Keogh (1977) suggested that predictive

efficiency was enhanced by shortening the time interval and specifying -

the relationship betHEEﬁ predictor and criterion variables. "Frgdiég
tive validity is increased when predictors are madg to outcomes which
are close in time and which are directly ;;}ated to ghe particular
‘programs in which the child will be placed" (Kgégh. 1977, p. 269).
.Book (lBZh) opera;iaﬁaii;ed th? shggestiaﬁs made by Keogh and

Becker (1973). By selecting test instruments which reflected a kinder-

garten child's level of Functianlng. Book (1974) was able to identify

doagnostuc subgroups of ;hnldren and to a:turatgly predict sahaal
success or failure over a short and intermediate time interval. Of .
special importance to the prés%ﬁt investiéatianiis the fact fhat Book
chose tests of general intelligence, readiness and perceptual éegeiﬁp-
ment to identify children for his study. *
Conclusions

‘The research reviewed in this eh;pte} pfavideﬂ some evidence to
stport several conclusions:

1. Factor analytic procedures are useful in determining patterns
‘of WISC and WISC-R sc;rgs'?ﬁ'grgups of normal and atyplcal children.

2; The WISC-R subfest categorization of Bannatyne (1974, 1968)

provides an effective method to determine areas of intellectual



dysfunction that can be used to develop remedial hypotheses.
‘3. The search for WISC and WISC-R subtest patterns that identify

homogeneous groups of leérning disabled children is a promising but

inconclusive research area.

A. Profile or tlustgrlng techniques such a3 the Q technique of
factor analysis are effective tuols for td;btufynnp subgroups of
learning disabled children.

5. As far as this researcher can dEtEleﬂE, no factor analyti:
studles of WPPS| subtest scores of learning disabled students are
redbrted'iq the literature.

| 6. Screening tests that reflect the functioning levei;gf kinder-
garten children can be used to identify and to predict school igs?ning
problems. l

7. Further research of scr=§ﬁ5n§ procedures is néﬁgssary in

Order.to facilitate the planning of diagnostic and remedial inter-

ventions for young children.



CHAPTER 111

METHODS AND PROCEDURES

*
The present investvgatcon was conducted in order to determme

jlwhether selected psychological tests hold pram|se Far use in assessing
the learning problems of young children. A battery of tests,zinzlgding
the Wechsler Preschool and Primary Scale of Intelligence (WPPS1), was
administered to two groups 6f children. The WPPSI test data were
analyzed to determine whether subtesi score patterns emerged aﬁd
whether the patterns were diffefent for the two groups. Additiénal
analyses'were completed to det?rmine whether any existing patterning
was related to the daily functioning of the children as'{dentified
by screéning'procgduré;.v A profiling te;éﬁique!was also used to
_ determine whether homogeneous subgroups of children existed within
the sample groups.

" The sample populativon identified for ;thg investigation included
a control group of children who had no reported academic learning and
bghavlor problems and a grodd of children th@ugﬁt to be eduﬁatfﬁﬁaily
at risk for learning disability (see definitions on page 61). Thég
children were selected from th; 60 to 80 month age range. The
children in the age range ldentifiéd for the investigation were

selected for tuo reasons: (a) they were nttending k!ndergirten or

the first time, it was possible to select greups of young children
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who were both young’énd experiencing either success or failure with
initial school experiences. Th;‘ﬁéEd for adequate tools to identify
potential learning disabled children in the age range sampled was
recognized and provided the rationale for the present investigation.

The Tine of enquiry followed in the present study appeared to be
justified. The research reviewed in earlier chapters provided evidence
to support the following statements:

1. Patterns of subtest's;ares on individually administered
intelligence tests, that were discrepant with other subtest score
patterns, provided useful data for identifying and diagnosing the

7
problems of children at risk for school learning.
2. Few reports have been published that employed the WPPS| in
. factor analytic and diagnostic studies with young educationally at
r}sk children.

3. Few re;earchers have described the relationship between WPPS|
rsubtest score patterns and scores on screening tests. |

. Most existing preschool screening tests lacked validity data
for use with ;otentially learning disabled children.

Selection Criteria For Subject Identification and Description of the

¥

Samgle

Two groups of forty students were selected for the present
’ ‘ P .
investigation. A group identified as nonachieving and a group ldenti-
fied as achleving were selected from kindergarten-and Grade One .

classes in the Grande Prairie area.
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The children in the nonachieving group were identified on the
basis of teacher referrals and nfitten reports té the Grande Prairie
\\Regiona! Office of Education Learning Assistance Centre (LAC) (See
‘Student Referral Form, Appendix Alr The rgiiabi]ity and predictive
validity of teacher reports in the identificatjon of young learning
~disabled was documented and continhued In ihe=pr§sgnt study (Colarusso,
Mathis & Shessel, 1979; angj!l, Friedland & Shapiro, 1973; Keogh, |
Tchir & Windeguth-Behng, 197h4). The first 40 children referred for

educational assessment in 1980-81 that met the following selection

criteria were |ncluded in the nonachieving graup

1. The children s:lectgd were reported in writing by their
teachers as having difficulty completing elassroom tasks successfully
performed by other children. In educational terms, the children
referred for LAC assessment were identified as having one or more
difficulties learning to listen, to express ideas orally, to copy, to
read, to use numbers, to participate in claésréam games and to estab-
lish peer reiftiﬁﬁships in thenélassraam and on the playground. The
childfen in this group presenggd bgha§igriprablgms such as short
attention span that hindered effective learning and had diFFléuity
with academic task completion déspita adgqgate intellectual ability
as indicated on the WPPSI. |

2. Chlldrg; with }éentif!ed sensory Jmpairmgnt. traiﬁ:b1e

wmente! retardetion, spgieh é!sgrder: and culturpd: deprivation were

omitted from thg study. Th: ‘decision to exclude youngsters manifesting
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ny of these syndromes as the priﬁi;;;ihpairmént was made with full

fé;ﬁgnitiaﬁ af'thezérnss categorical movement in the field of learni 9
" \disabilities. The decision was made In order to pégﬁlude the biasing
effects on the test data of handicapping conditions that were nét within
the scope of the present study. Children of North American Indian
ancestry uereigisa excluded from the sample of nénachlgqgng children.
It was FE;ﬁgﬁiZEd that these children may also manifest learning
disability. However, the scope of the present study was not extended
to control for the effects of gxpgfIEEtial and second language factors
which might be complicating development for this group of children. -~
The 40 children in the regular afhleving group HEFE-SEIEEEEd from
the class lists of 14 kindergarten and Grade Dne'ciassraﬁms in the
Gfaﬂde Prairie afeai} The names on each class list were randomly
reordered to reduce any biasing effects.of ai;habetiied class Vists;
the names were then assigned a number from 1 to 300.‘!Thg names of the
chiidren in the :ﬁhie&lng group were selected by using a table of
random numbeis (Newmark, 1977, p. 470). The parents of the children
were then contacted by létter in a;der to obtain written consent for
testing (see Appendices B & C). Out of a total of 56 letters sent
to xpirenté. 43 written consent forms hére retarned.
The chilgren in th§ regular achleving group were reported by their - -

teachers at time of testing-as being successful and presenting no

major learning problems in regular classroom task parformsnce. Three -
of the children in the regular achlieving group, however, were found at
time of testing to have minor ig:rniné problems. In order to maintain

the process of random selection, and to approximate normalcy, these
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_ -
children were not excluded from the regular achieving group. Their
, -
learning problems were not severe, so it was felt that any zdbfﬂunding

effects would be minimal,

‘Lerner (1976) reported that more boys than girls are referred by

teachers to diagnostic centres such as the LAC. Since no Eﬁ%ifﬁ]_
existed over the students referred to the LAC, the traditional ratio

of five boys referred to one girl was anticipated. Because the testing
of the two groups was concurrent, the numbers of children in each group
were mat;hed on sex. The numbers of boys and girls in each samplg group
are listed in Table | together with a 1ist of the numbers of children

by age range and classroom placement. For the interested reader,
information concerning the :gé, sex, 1Q and residence of each subject

is listed in Appenﬁix F.

As reported in Table 1, there are seven more nonachieving than .
ashigving children In the 73 to 78 month age ringg; The higher ﬁumberr
of nonachieving children in this older age range resulted from fhe'Fact
that three of the children were rgbgating their kindergarten programs.

In addition, as demonstrated in Table 1 five more Grade One children

, ¢ . i , ,
age variable -was not expected to have a biasing effect on the data.
Despite their relative older age, the children in the nonachieving
group were expected to score below the achieving children on ‘the tests

used in the study.
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Table 1

Number of Subjects in Two Groups According
to Age Range, Sex and Classroom Placement

.,
Variable Achieving Han-?}hi:viné»

Age Raﬁgé
60
67

66 months : 13 i - 10

72 months 19 15

73 - 78 months 8 15

Total , 4o 4o
Sex
Male 32 { 33

" Female 8 l 7

Total 4o 40

ECS i 2 . 27

Grade | | 8 13

: Total /ﬂ 4o ko
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Because of the difficulty in controlling the effects of a residence

variable on the data, an operational definitiaﬁ of residence was made

(

a;hlevn nd five aF thg nonachieving Ehlldren were considered to be

ee definitions on page 61). According to the definition, four of the.

urban residents while 36 and 35 of the Ehlldren in the respective gfuup;
were considered to be rural residents. The children in the,sampie:
groups, therefore, were similar fn terms of place of residence.

1’E§ause of difficulties encountered in obtaining accurate occupa-
tianai information, the effects of socioeconomic status were not
controlled jn the study. It was felt that tﬁg lack of information on
the occupational status of parents would not present a major probbem

in aﬁalyzlng the data or generalizing the results. Backman (1972)

he relationships between socioggonomic, sex and intel-

s

gs were too weak for meaningful -interpretation. The -

reported that
ieétuai variab
SES of the parents was not considered to be a major confounding

variable in the study.

The sample groups in the present study ware not matched for I1Q
level or range. Although writers such as Torgesen and Rice (J980) were
critical of such researth>pra:ti:es,'atheé writers provided evidence in
support of the p?@ﬁgdurgs used in the present study.. Recent reports
dcéumeﬁtgd the point that iearﬁing disgbled children score lower than
normal achleving s:hael Ehi]drgn. and In many cases, SEng_bglﬂw
ngrage on intelligence tests (GaJar 1979; Smith, Coleman, Dokecki
8 Davis, 1977). The concept of normality of 1Q was questioned in

these reports as a valid criterion in the identification of lg:raing

i
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disabled children. Furthermore, writers such as Garrison and Hinnlll

. diagnosed as educable mentally handicapped (EMH) were misplaced when
1Q criteria alone are considered. In short, many EMH children scored

below average 1Q scoresirbut-ihéir diagnést]ﬁ profiles were similar

——

to learning disabled children with 1Q scores In the normal r;ngij
Several children in the atKrisk group In the present st;dy sgargdv
below average 1Q scores. A decision was made taviﬁeiude these children
" in the study because each gf th; children were reported by Zhei?
teachers as makin§ progress in one or more academic ar'devg!apmentgl
areas. Vindication for this decision was expected, particularly if
this subgroup of children had similar WPPS| subtest score pattérnsz
as the other children in the at risk group.
As expected, a difference existed betweén the two groups of
children in terms of 1Q scores., As a group, the nonachieving children’
had average full scale and performance IQ scores and a below averége

tive mean full scale, performance and verbal 10 scores for the achieving

children were 105, 10k and 105. The mean WPPS| verbal and performance

subtest scores for the ssmple groups are presented in Figurel .

’ The Test Battery ' ‘K
Four standardized tests and one behavior rating scale were

selected to obtain the ps?chﬁﬁetrlc data for the pQEpesgs a} the o

present stud}. Three of the ‘standardized tests were screenlng measures;

the other was an %pdlv!dgai!y administered intelligence test.
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The thrée screening tests were séieéted because they were repértéd
by McCarthy and Lund (1978) to be the most gfficient tests avallable
on the market in terms of administration and scoring time and in ease
of interpretation. In addition, the tests were chosen beca;se they
meaéﬁred skills important to success in school. Two of the tests were
designed as measures of school readiness; the other was a éiagn@stiﬁ
‘test of learning problems. The three individually administered, power
tests appeared to have good time uéiliéy for teacher use in s:fggﬁing
students with learning problems. The authors of ea:hltes; reported
that their test tapped skills that aerevprédicgfve of szhagi learning
pfabiims- The screening tests provided additional variables to which
patterns of intellectual subtest secrés;were compared.

The following screening tésts were selected for the study:

1. ABC Inventory to Determine Kindergarten and $chool Rgaﬁinggs .
(Adair & Blesch, 1965). |
| 2. Dallas Pre-school Screening Test (Percival & Paxon, 1978).

3. Anton Brenner Developmental Ggsta;; ﬁes: of School Readiness
v (Brenner, 1964). .

The ABC Inventory to Determine Kindergarten and School! Readiness
(ABC) was designed to ''. . ; identify ;hildrgn wha_a?e immature for
a standard's&haei program' (Adaif 4 Biésch ‘1965, p. 3). Aithaugh
prlmarily Iﬁtgnded .83 a schqol readlngss measure, the ABC was Inﬁlgded

in the study besause administratfcn time averaged only elght minutes

and because the four sections af the lnventary tapped skills that. .
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could predtcf language and perceptual learning ﬁroblems af ﬁhiidréﬁ in
the five to six year age range. The ABC was sucoessfully used by Lesiak
and Wait (1977)vto identify children with }earning difficulties.
Validity information on the ABC was not reported in the literature.
The ABC consisted of items divided into fou; sections. A total
" raw scare was compiled by deing the scores froh the four sections;
scores were\then transformed into a readiness age score by referring
to the norms illustrated on each test protocol. The ABC contained the
following sections: .
1. Section 1. iIn this section the child drey a man and was scored
on the presence of body image detail.
é; Section 2. Questions weré presented about the characteristics .
of objects. Simple facts such as colors and seasons of the year Hgéé
tested in this section.
3. Section 3. The child was required to answer questions about
general topics sgéh as, "What is ice when it melts?"
4. Sectionmh. Four tasks were presented that required the child
to count, to fold a paper triangle, to recall four digits and to copy
a square. Perceptual skills were tapped iﬁ,thls section.
The Dallas Pre-school Screening Test (Dallas) (Percival & Paxon,
1378) was deéigned to screen five primary learning areas of children
in the three to six year age range. According to the authors, the
Dallaﬁuﬁi‘.VLIMQy bée administered in flffeen fo‘fwehfy mjnﬁtgs .
if includes most related parameters of childhood lgarning and develop-

ment'' (Percival & Paxon, 1978, p. 8). In a recent evaluation, Hale B
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and Metzler (in McCarthy & Lund, 1978) Feported that the Dallas had
A

good reliability and time utility in identifying learning disabilities

in five year old children. Lambert (1980) reported thag‘the Dallas
had good ﬁaﬂ;urr-ﬁi validity (r = .70) with the Metropolitan Readiness
_Teast. She also reported (personat ;nrreﬂgndénég) that the Dallas had
good test-retest reliability (r = .éiii The Dallas was ;5gd in the
present study beeause}}i\haﬂ demonstrated utility and reliability and
it measﬁred skills that Qere of use in the identification and th§ )
diagnésis of children with learning deficits.

Dallas raw scores wg%e tallied for each of the following learning
areas:

1. .P§Y§hﬂlﬂ§iﬁali Included im -the four subtests in this general
}—ifﬁfﬁg area were ifems that assessed ''. . . communication both
réﬁgptive and éipfessive, vocabulary and number concepts and auditory
discrimination'' (Percival & Paxon, 1958; p. 7).

2. Auditarfi "The Auditory deveiagmsntai evaluation [included]
fine discrimination, perceptiveness and mgmﬁry; (Pgréival & Paxa@,:
1978, p. 8).

3. Visual. '"Visual skills [were] screened vié paper and pencil
tasks, coloring, color discriminat7cn and matching geometric designs'
(Percival & Paxon, 1978, p. 8).

h: Language. Receptive language and word defining tasks were

‘presented In the three subtests In this learning area.

5. Motor. ''Motor development [was] evaluated by gross and fine

motor assessment'’ (Percival & Paxon, 1978, p. 8).



The Anton Brenner Deveicpm%ntai Gestalt Test of SchoolrReadiness
 (BGT) (Brenner, 1964) was selected as a valid readiness test for the ‘
age range sampled in the present stud;i According to Brenner (1964)
and Wells (1976) the BGT wasidgsighed to assess perceptual-conceptual
development in children and to predict number and %eading readiness.

Brenner claimed, '"The BGT is most predictive when used with children

of 5 years and é years' (1964, p. 5). wells siated, ""The BGT is one
of the few readiness measures that research has shown to be an effective
predictor of school achievementt—(1976, p. 1). BGT subtests required
the use of visual, canﬁgptual and motor skills that were predictive
of specific learning disabilities. The decision to include the BGT
inrthg present study appeared to be justified. The fiv e BGT subtests
administered were: B | :
1. Number Producing. The studenf was required in sepaﬁat: trials
o place three, then Five blocks in the examiner s hand and then to
express the total number held by the examiner. N
2. Number Recognition. The child uas,rEqui?gﬂ to state the.
total number of black dots in different sized groups as.the groups were
indicated. |
3. Ten Dot Gestalt. The child copied a rectangular shaped array
of black dots.
| b. Sentence Gestalt. The child copied a three word sentene:.
§i Draw A Man. The child was required to draw a‘human figure
The Wechsler Pre-school gnd Primary Scale of Intelligence

(Wechsler, 1967) was selected for use in the study because It was

50
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reported by Sattler (1974) as a valid measure of the intellectual
-;bilities of thé children in the 5 to 6 year agé'range. The division
of the t;st into two groups of subtests purportedly measuring lénguage
and nonverbal skills ''. . . has proven diagnostically useful
[in] alerting the examiner to thé‘manng; or degree to which a subjéct‘s
assets and liabillties»may influence his overall functioning'' (Wechsler,
1967, p. 2). Although time-consuming in both administration and
scoring, the WPPS| was reported‘by Sattler (197h) as/;;e of the better
individual intelligence tests avaflable in terms offtest validity,
clinical use and as holdin§ promise in assisting tge planning of special
education programs. One of the central questions in the present study
was to assess the power of the WPPSI t;€§}fferéntiate the achieving
and fhe nonachieving children. The coé;ent of each WPPS| verbal subtest
is described as follows:

Info}@ation. "This subtest taps a‘broad spectrum of knowledge'
(Carlsén, 1973, Sect. 120.01). The item content of th{; subtest is
similar to the content of section 2 of the ABC Inventory. ltem; such~"
as ''What is the color of grass?' are contained in the WPPSI subtest.
while Fuestions suéh #s '"What has wings?'" or ''Tell me the color of an
apple“ are contained in the .ABC. - |

Vocabulary. "Tﬁe test reduir?s that the child‘vefbally express .
the meaning of words' (Carlson, 1973, Sect. 120.01). Similar skills
'wgke réqu!réd to comp]été the lﬁnguagelsubteSts of thé Dallaé. For

éximple, In the WPPSI subgest children are required to define words
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such as hat or églL and to ans&zriéuestlnﬂs such as '"What swims?'" or
"What explodes?'' on the Dallas.

Arithmetic. ''This test is an attempt to tap the kinds of functions
‘which underlie mathematical thinking. . No paper s0d pencil are
used'' (Carlson, 1973, Sect: 120.01). The child is required to count
gajéets In serial order and in groups. Subtest | of the BéT and one
subtest from section 4 of the ABC required similar skills. For example,
on the ABC Ehe child counts squares and on the BéT he is required to
céuﬂt blocks in groups of 3, 5 and 8.

Similarities. The child is required to complete ''. . . analogy-
like sentence completion items such as 'A cat says meow and a dog says
- . " (Carlson, 1973, Sect. 120.01). Skills required to complete
section 3 of the ABC are similar to the skills required to complete
the Similarities subtest. For example, on the ABC a éhiid is required
to answer items such as ''What is ice when it melts?"

Camprehension. The child was required to respond to ',
problem situations similar to real 11§&" (Carlson, 1973, Sect. 120.01).
The screening tests administered In the study did not contain any sub-
test similar In format to the Comprehension subtest. -

Sentences. ''The child is rgquirigﬁta repeat sentences verbatim'
(Carlson, 1973, Sect. 120.01). Item content af‘the=agdltary-se¢tla§
of gge Dallas is similar to the content of the Sgﬁtenges“subéésti-

For axample, on the Dallas a child repeats sentences such as 't am'a
girl' or "See the little cat playfng-with the big red ball."

Five nonverbal subtests are included in the performance section of



the WPPS!. The content of each WPPS!| performance subtest is described
as.follows:

Animal House.

The child is presented with a board which has rows of pictures

of animals. . . . VEach one [picture] has a hole below it into

which a small célored cylinder may be placed. . . . The Eh!ld>

is asked to match linders to animals'' (Carlson, 1973, Sect. 120-01)
BGT subtests 2-and 3 wére similar to the Animal House su&tgs; in that
vfsual.memory and sequencing skills were required to draw a rectangular
array of dots and to copy a sentence.

Picture Completion. 'Line drawn pictures in which some essential
item is missing are the materials for this test. . . . The child is
required to indicate . . . what is missing' (Carlson, 1973, Sect. 120-071).
The content of the Dallas visual subtests was-similar to that!af the
Picture Completion subtest. I[n the Dallas test a child is required
to use visual discrimination-skills to match geometric symbols.

Mazes. ''The testee is to draw a line through a pathway without
: erring_or entering a blind alley" (éarlSOﬂ. 1973, Sect. 120-01). Items.
from one Dallas subtestbresemblgd the content of the Mazes subtest to
th; extent that they both required a child to use fine motor skills.

For example, on‘the Dallas, a child is required to color a ball, i.e.,
a circle. Other than that no other test required the same skilis as ég
those required by the Mazes subtest. | ' |

Geometric Design. ''The test materials are ten geometric forms. . N

The child is to copy the printed forms . . . onto the sheets of paper
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provided' (Carlson, 1973, Sect. 120-01). Items in qﬁgstian 7 of the
Dallas visual section contéfggd similar stimulus figures used in the
Geometric Design subtest. On the Dallas test a child was required to
copy»th? geomeiric symbols in the same way as on the Geometric Design
subtest. |

Block Design. ''The child is required to duplicate patterns with
colored, square chips' (Carlson, 1973, Sect. 120-01). The BGT Ten Dot
and Sentence Gestalt subtests also required éfsualﬁmatar skills similar
to tﬁose required to complete the Block Design subtest in thai both
re§uired the child to reproduce a pattern. .

The final measure used in the study was the Eavids Rating Scale
for Hyperkinesis (Davids, 1971). |In the study, téaéhgrs completed the .
scale by rating each child on each of six tralis; each tra}t was
evaluated on a one to six point scale (see Appendix D). An objective
measure of the classroom behavioral problems manifested by educationally
at risk -thildren was requfred to describe and to select the-ﬁeﬁaﬁhigving
children; the Davids was selected. The behavioral traits on the Davids .
were similar to those characteristics i;entified by Cléments (1968) |
as being characteristic of learning disabled children. Little informa-
tion on }he ?oncurrent validity of the measure existed, but the scale —

provided an objective melins for the teachers to judge the behavioral

characteristics of both groups of chi npled in the séﬂdy-
The following tralts, as described on the scale, were rated by
“teachers for each child: ‘

1. Hyperactivity. Involuntary and constant overactivity.



2. Short Attention Span. Concentration on a single activity is
usually short,
3. Variability. E;h;viar' is gﬁprédi;tgble with wide fluctuations
in performance. !
h. Impulsiveness. Ihn; things on the spur éf the momen t without -
thinking. .
5. Irritability. Frustration tolerance is low; frequently in an
ugly mood. ?
6. Explosiveness. Fits of anger are easily provoked.
In summary, 38 test variables were included.for investigation in
!thé study. They are: | ' |
I. WPPSI subtest and 1Q scores
1. Information CT o .

Vocabulary

L]

> Arithmetic o T

- o

R B Similaritles : = | : f_!

- 5. Comprehension -
6. Sentences ; T N \

~l

Animal House

8. Picture Completion

iy

9. Mazes
10. Geometric Dgsifgﬁ
L "11. Block Dasign [P ST U S

12. Verbal 1Q

13. Performance 1Q



II.

II1.

Iv.

¥.

14. Full Scale ‘Q
ABC Inventory

15. Draw A Man

16. Facts

17. Conception

18. Perception

19. ABC total score
Dallas Screening Test
20. Psychological

21. Auditory
]

22. Visual
23. Language
24. Motor

25. Dallas total score
Brenner Gestalt Test

26. Number Producing

27. Number Recogﬁition‘
28. Ten Dot Gestalt

29. Sentence Gestalt

30. Draw A Man

3i. Brenner total score
Davids Hyperkinesis Scale
32. MHyperactlivity

33. Short Attention Span

3h. Vvariability
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35. Impulsiveness : K o ‘. e
36. Irritability
37. Explﬁsivgngis

38. ODavids total sgcrez
Prg;gdgrg | | .
ES;thE§SU?E in the test battery excluding the Davids ‘was i;dlvidua
ally administered by tﬁe author to all ;hl!éfen selected for the study.
- The teacher, after consultation with the author, completed the Davids.
The children in the nonachieving group Qere tested by thé autha;:as
part of his respdnsibilities as a member of the Learning Assistance
Centre. The children in the achieving group were tested during ii
regular kindeégarten or séhﬁal day after written, parent consent was
received. All examinee FESPQﬁSESF;éﬁS Fg;arded on the test protocols.

The tests were administered in the following order to the children

in both groups: )
1. ABC Inventory
2. Dallas Screening Test
; L4

3. Brenner Gestalt Test
. b. Wechsler Pre-school and Primary Scale of Intelligence | -7
Al)l sections é? éhe;AEC and the BGT were administered to the
children in both groups. With one exégpti;ﬁ, all of the Dallas subtests
were :ﬂministergdg The Dallas articulation subtest was dropped In order
to reéucé testing time and because the sgreening of specific sﬁéeehr
disorders was beyond the scope of the prggént Iinvestigation. In grde%

to provide as wide a data base as possible, the eleven WPPSI subtests
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were administered. Although the WPPS| Sentences subtest was not used

in computing the WPPSI| 1Q scores, it was administered to find possible
group differences in the completfon of the subtest. Normally, the
WPPS1 Animal House subtest is administered twice. |In order to reduce -
testing tima, the second Animal House subtest was not administered;
this decision appeared to be justifiable because the subtest score

was not used to compute WPP5| 1Q scores.
]

The complete tggt battery was admidistered to the children in
both groups whenever possible on the same day. Where rapport was not
easily established or examinee fatigue was evident, testing was dis-
;aﬁtinﬁed.aﬁd completed in a follow-up session. The tea;hers of the
éhildrgn tested completed Davids Hyperkinesis Scale during the flrst
test session. Once each child was tested, the psychometric data were

compiled on individual data sheets (see Appendix E).

Questions for Investigation .
SORSD) -
The present study was ‘designed to investigate the following
7questiﬁﬁ§:
*
1. Do factors emerge for the achieving and nonachieving groups
in factor analyses of the WPPS| subtest scores?

2. If factors do emerge forythe WPPSI, will the factors be

similar for the achieving and nonachieving groups?

3. If factors emerge for the WPPS|, are they similar to the - ., ..

factors on the/WISC-R as identified by other researchers, e.g.,

Kaufman (1975)1

M



b. Will the WPPSI subtests loading the factors for the achieving
and nonachieving group§ be similar to the-UlSC-R patterns as identifled
by ri"_ vYchers such as Bannatyne'(i97b)?

19."Hi+4 subtest scores on the WPPSI correlate significantly
with performance as assessed by the screening measures used? |

6. Do children in the sample graups sori out into subgroups that

are characterized by different patterns of functioning?

Analysis of Deta

Several statistical procedures were used to analyze the data in

this investigation: '
1. The Statistical Package for the Social Sciences (SPSS)
available through the Division of Educational Research Services (DERS)
was uéed to obtafn descriptive statistics. Statistics of central’
tendancy (i.e., mean, range and standard deviation) were obtained

for each of "the variables investigated in the study. In addition,

_two tests of significance were computed: F tests on variances and
[ -

t tests on means. Because Ferguson (1976) claimed that ''. . . variances

obtained in any experiment should always be the subjec; of scrutiny
and study' (p. 178), a homogeneity of variance test was_E;mplgted
for each variable under investigation. Where a homogeneity of
variance assumption for parametric statisticﬁ was not met, a 't value
based on a separate ;ariance estimate was used to de;ermjng the‘ievel_
of Qignlflcqnce of the mean test scores for the sample gra;ps;

2. A standard thechnlqu:.of factor analy#is was chosen as a

tool to analyze patterns of test scores. The DERS Fact 20 (Principal
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Eomponents factoring) program was used to analyze the test score

patterns for each group of éhjldren on the WPPS|, on the readiness
tests and on the WPPS| and readiness test scores if%bined.

3. In order to assess the relationship between the WPPSI and
the re;din;ss test scores, a stepwise reg}essian ana!;sis was ﬁampleted}
The DERS MULRO6 program was used to determine which WPPS| subtests
best predicted scores on the screening tests of academic readiness.

4. Because standard techniques of factor analysis were
impractical for use in forming subgroups of people, a different
procediire was selected--the Q technique. The Q tg;hﬁiqug of Faﬁtér-
analysis was used by Doehring and Hoshko (1977) to define homogeneous
subgroups of problem readers. The authors of the study claimed, |
'""The Q technique groups together children who show similar pattfrns
of test scores' (Doerhing and Hoshko, 1977, p. 232). In the Q method
of factor analysis, people scores rather than test scores are inter-
:érreiatgd and a Iaaiing matrix of people to factor scores is
dgteAﬁinéd, The DERS Fact 20 (Principal Components) factoring program
was adapted to a Q method and was used in the study to determine
homogeneous subgraups of children in each sample group. A desﬁriptiaﬁ
of the procedures used to adapt the Fact 20 program to Q methodology
Vis made in the next chapter.

Limitations of the Study

In order to make the interpretation of the results more meaningful,
the scope of the present study was delimited by exeiudfng from the

sample children with problems i;;@ti:tgé with known sensory impairment,



cultural differences and diagnosed mental retardation. ‘It was recogn i zed
that children with these primary deficits may §lsg have learning
disability. However, it was not within the scope of the research to
study these factors.

In addition, there were several limitations of the study.

1. A disproportionate number of boys were referred for assesszant
and selected for the nonachieving group. Although teacher bias was
implicated, Fhe large number of boys in the two groups sampled creates
problems in generalizing results of this study to other dysfunctional
groups containing a larger number of girls.
| 2.  Because of the heterogeneity of the children's presenting
problems in the nonachieving group, problems of gener:{izabliity of
the findings of the study to specific groups of learning disabled
children are anticipated. ! i

) 3. Although a pﬁ%blgﬁ of most studies that emplegai?Fergntiai
methodology, the relatively small sample size employed in the study
presents problems of generalizing and comparing f!ndlng; to larger
populations of rggufir achieving and eduzat{analiy at risk children.

h.  The rural residence of the children in the two groups in
the study presents problems of generalizing the findings to children
residing in urban centres.

- ! ¢
For the purposes of the present study, the following operational

definitions were made:

1. Nonachieving Child. The nonachieving child had difficulty
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leafning despite adequate intelligente and was considered to be
educationally at risk. The child presented the characteristics of
lgaéning disability as described in the fiteratufg, For the present
study, the nonachieving child was considered to be the type of child
who would likely have a learning disabii!tyidiagnbsed in the primary
grades.

2. Achieving Child., The achieving child was one who had few
significant behavioral, perceptual or intellectual ptéblens to inhibit
his learning. The achieving child ;;s one judged by his parents and
teachers to be developing normaMy uﬁilg p%ESEﬁtiﬁg no learning problems.

3. Hyperkinesis. A syndrome Gf hyperkinetic béhaviér was

of 19 or above on the Dawids Hyperkinesis Scale; (b) teacher reports

of lack of motor contio mpulsivity, noncompliance and poor listening
skills.
L Residence., Children residing within a ten mile radius of

Grande Prairie were considered to be urban residents while those -~

residing outside of this area were considered to be rural residents,



CHAPTER IV

RESULTS AND INTERPRETATION

seétions. Dgsériptive'stazistf:s will be reported and dis;ussed in
the first section, Inlsgeéiaﬁ two, the results of a Fatfar analysis
and a stepwise regression analysis of the WPPS| and the screening test
scores will be presented. Finally, the results of a Faita% analysis
will be described.

Descriptive Statistics E Ay

A program from the Stat?StiﬁaléPackage for th; Social Sciences
(SPSS) was used initially to analyze the data. The Descriptive
Statistics and T tests program was selected in order to compare the
sample groups on each of the number of variables included for study
in the present investigation.— For Eacs of 39 variables included for
3inv;stigation (see page 55), descriptive statistics were computed
(i.e., mean, range,.standard deviation) and two statistical tests of
significance were performed.

The results for ‘the descriptive analysis for eight of the variablesi
under study are presented in Table 2. Although chronological -age was
the nonachieving group was found to ba a statistically sigaificant -
6Idcr group. The méan age of the ﬁqgggﬁieviﬁg children was two and one

half months higher than the mean age of the achieving children; this
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was a statistically significant difference. The remaining seven

varlébles were included in Table 2 Egéause they were total or composite
test scores. The verbal, performance and full scale I1Q variables were
derived from the total scores éf the WPPS| subtests. The ABC, Dalias,
Davids and Brenner tﬁtiiiSGQFE represanted ghg'sﬁm of the raw scores of
~ ’ /
each subsection in each of the screening tests. Descriptive statisﬁiés
for the sugtests are presented in Appendix H since it was not considered .
necessary to describe that amount of detail at this point.
The results of the descriptive analysis suggests a pattern of

functioning for the ﬁanaﬁﬁieving group that is differEﬁE from the'x:
_pattern for the achieving children. Even though the meaﬁ-age of thé
'athieviﬁg ;hiidrenﬁgs sigﬁifigangly lower, with one exceétiGﬁ the

mean scores for the achieving group are higher. Furthermore, there

is more variability for the nonachieving group as demonstrated by
greater Eanggs a¥ standard deviations. For the one exception, on

the scores of the Davids Hyperkinesis Scale, the pattern is revgrsedg
The ﬁDﬁéEgiEYiﬁg group has fghigher mean score and smaller range and
standard deviation scores. This finding is due to the naturé of the
- Davids scale; the higher mean score illustrates poorer functioning,
i.e., greater frequency af hyperkinetic behavior.

As indicated earlier, as a group, the n@ﬁaﬁhigving children are

older than the achieving graup‘gf children. However, the results of

the descriptive analysis indicate that the nonachievers have areas

of functioning more seriously depressed or inditative of more serious
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impairment compared to the a&hievlng child;;;j The differences between
the functioning of the.achieving andrnonachieving children, as illus- .
trated by the test variables in Table 2, are all significantly
different. A comparison of the mean difference between the groups
indicates that the nohathieving children are significantly weaker in
intellectual skills asfgeasured by the WPPS| and in readiness skills
as measured by the screening tests. In addition, the differences
between the verbal aﬁa perfornaﬁﬁe 1Q scores within the nonachieving
group indicates that these chlldren‘have a relative yeakness in verbal
reasoning and language skills,

.Two statistical tésts of,gjgnificance we#E}performed: an F test
of sample group variance and a t test of sample group means. These
tests weré computed'in.order io determine whether differences existed
between the s;mple groups on each of the 39 variables under study.

The statistical analysis of the score characteristics (range, standard‘
deviation, mean) of each varlab!elprovided arr additional method of
comparing the achieving and non;chieving sample‘groupi. The F test
was used to compare the sample group variances and the t test was
used tQ compare sample group means. : -

" The results of the F and t tests of slgﬁlflcance of the scores
of the élght variables described previously are presented in Table 3.

.

A 5% confidence level répresents the level of significance chosen

. . , , S ) 7 o
for each statistical test. The reader will note that two methods were

used to estimate the t statistic. When a ﬁaﬁogeneity of variance
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| assumption was tenable, that is, whep the sample group variances for a
variable was similar, a pooled variance estimate of the probability
of t was used. An example is the chronological age variable. A

separate variance or nonparametric estimate of t wgs used when a homo-

gengity of variance was not possible, as when the sample group vgfi:ﬂcéso;
for a variable were dissimf!ar! Ad example is the verbal 10 variable. |
- The results of the tests of significance in Table 3 Indicate

that nonsignificant differences ne're found between the sample group
variances for the two variables of chronological age and measures on
the Davids. This finding indicates that the range of scores of these
,varigbig§isis similar for both sg%pfg groups. However, significant
differences were found for the sample group variances for the remaining
six variables (éee Table 3) which suggests that the range of scores
of these variables differed for the saméle groups,

The results of the t tests indicate £hat ;?gnificgnt differences

£

were found between the two sample gfauﬁs on the means of all varlables

listed in Table 3. The results of the tests of significance of the

remaining variables are included in Appendix 1. It was not considered
necesgary to describe the amount of detall contained in Appendix 1 in
the text.

In summary, the results of the statistical analyses utilizing
descriptive statistics are reported In this section. The results
indicate that the achieving children scored at a higher level on both

the intelligence and screening tests for readiness for school learning



69

than the nonachieving children. The finding of significant differences”
between the sample group means on the test variables in Table 3 is-

evidence that the two samé!grgrgyps differed in overall fungtioning.
‘Herggver, the heterogeneity of the nonachieving cﬁi!dreﬁ is ﬁilustr;te&:

by the greater va}lgtfl!ty of their test scores and by the finding of i
significant differences on most of the sample group variances. As well,

the dPfferences in results on Davids %c;lei:enfirms that the ﬁﬂﬁiﬁﬁig:‘ -
ing ahildren,%s azgréup.alsa present uité the characteristits of the
E§yndrame of hyperkinesis as described in the literature on learning
disability,

,Factor and Regression Analyses = 7 . a

The DERS Principal Components Factoring (Fact 20) and Stepwise

Regression (MULRO6) programs were used to complete the factor and

multiple regression analyses of the ﬁaia respectively. The éfﬁéedures T
‘were used to discover whether meaningful relationships existed beiéggﬁ
the WPPSI and screening test Stérgs for the children sampled.
The principal eampéngﬂts method of factor analysis with vafJﬁQ§ .

rotation was seletted for two reasons. Since the method had been
used by Hollenback and Kaufman (1973) ;n an earlier study to fi;taf
analyze the scores for the WPPS| standardization sample, it wa§ used
in the present sxuéy ;n\éis:avnr whether the results could be repli-
cated. In :dditiﬁn,‘the principal components metheé appeared to be-

a rigaréus procedure for determining meiniqgfui clusters of variables.

By extracting a maximum smount of variance as consecutive factors



were determined, the procedure nnximlzed‘the difference betwsen the
factors or test sco?e clusters. As a standard factor analytic tech-
nidue, the principal components method provided a way to determine
wﬁither relationships would be found'bgtueen the sample groups on the
test variables under investigation. The reader will note that eight
composite variablts were selected and the results discussed in the
section on the descriptive analyses. Because it is possible that the
subtests measure a variety of different skills, the nature of which
may not be observ;d when u:ing composit;’score;, the factor analyses
were fompleted'using all of ;he subtegs scores.

In Ardef aé“sél;ct and to interpret meaningful factor solutions
for eacp of the analyses performed, the following criteria were
employed: .

1. A factor loadi' .40 c;r above was considered to be
sigpiffcént. This level was chosein because ltﬁwas used by Hollenback
and kaufman (1973) in an earlier factor analysis- for the‘VPPSI stan-
da(dization §ample (loadings of .40 and above are underlined ir the
followin; tibles).

2. Cattell's scree test (Cattell; 1966) was used to s;Jec} the
most statistically meaningful factor solﬁtlon. By plotting the
eigenvalues for each factor, the beginning point of the straight,
scree line provided a grophlﬁ indicator of the number of the last
;octor congr!butlng significantly to common factor varlance.

3. Thurstone's principles of simple structure were ysed to guide

. ¢
the choice of factors. iIn this empirical method, the factor analyst

70



finds the factor solution or loading matrix characterized by ''pure

factors, i.e., factors with variables loading on one factor and not
another. The choice of Thurstone's criteria was made because ;f
Eltéﬁsiv2~£§§ éf thg principles is found in factor analytic research
as reported by';uthef5;5u¢h as Kerlinger (1964).

L. The variables loading each factor were analyzed to determine

i

whether a fector made sense psychologically.

The results of three factor analyses are reported.
1. A ég:tar analysis of the WPPS| subtest scores Fa} each of
the achieving and ﬁanaéhigving groups. | {=;
2. A factor analysis of the readiness screening égsz'szarés for
each of the achieving aﬂdinanazhigving groups.
3. A factor analysis of the WPPS| and readiness screening test
scores combined for eaég of thg achieving and nonachieving groups.
The unrotated WPPS| factor matrices are presented In T;bie b for
the a;ﬁievihg and nonachieving groups respgéfive]y; Th; factors are
similar for g;:h group, thatvis, for each group a general Fa;tcr and

one other interpretable factor were found.

7



Tablg; L

Unrotated Principal Components Axes of WPPSI
Subtests for Achlieving and Non-Achleving Children

3

Achieving Non-Achieving

Variable Factor l} Factor
| = 1 iRR | l! RN
Verbal Subtests
Information 67 . -39 ; -31 68" -39 29
Vocabulary 70 ;A7 12 15 =50 -17
Arlthmetic 8 -09 -15 |70 07 20
Similarities 48 -45 s6 Y75 -4z -25
Comprehension 63 =40 33 10 -59 12
Sentences 6§3 -38 -39 58 -39 =15
Performance Sub-tests -
Animal House 68 37 30 56 5h -12
Picture Completion 50 -20 |she 51 52
Mazes 42 67 32 64 60 11
Geometric Design 15 44 - -08 50 52 . -l
Block Design 57. 50 =38 i& 10 =20




© For each grauﬁ,-thg 11 WPPS| subtests lcad on a’general factor
(1abelled factor I). The significant loadings, which range from .40
to .81 for the achieving children and from .46 to .75 for the non-
achieving children, demonstrate that‘Fa:tér I represents a general
iﬁteliigence factor. For each group, thé six verbal subtests tend
to load factor I more strongly than do the pérf@rmance subtests. The
higher verbal subtest loadings for both groups indicate that the verbal
subtests constitute the best measures of general intelligence for the
children in the achieving and nonachieving groups. Wallbrown, Blaha
ané Hherryr(1573) reported the same finding for children in the
original WPPS| standardization sample.

Although the loadings on factor I (reported 'in Table 4) are
significant, the order in which the subtests load the factor (from
highest to lowest) differs for the sample groups. Eor example, a
combination of three verbal and two perfcr;énce subtests have the
highest loadings for the achieving children, i.e., Arithmetic, Geometric
Design, Vucatulary, Animal Hauseé;%d Information. On the other hand,
five verbal subtests load highest on factor I for the nonachieving
children, i.e., Vocabulary, Similarities, AFithmEtiE; Comprehension
and Information. For both groups, the rank order of subtegts loading
the general Fa;ta; differs from the rank order of subtests reported
by Wallbrown, Blaha and Wherry (1973) as the best esflmates of general

intelligence, i.e., these authors reported the Information, Arithmetic,

Comprehension and Vocabulary subtests.



!

The UFﬁgi verbal subtests loading factor I for the nonachjeving

§hiidrén do not load In the same rank order aithaugh the same verbal

.
subtests reported by Wallbrown and his coresearchers as the best
- measures of general intelligence was found. In ;ant}ast, the\WFPSi
subtests of the achieving children load Factar;i in a verbgi-p;>fnrmance
pattern- as the WISC=R subtests laadiﬁg_;qgenEfSI factor at the 6 year
6 month age level (Kaufman, 1975). In thls study, Ksufma; reports that
three verbal and two pergarmaﬁ;e WISC-R subtests represent the best
measures of general i?telligenge at the 6 year 6 month age level, i.e.,
information, Arithmetic, Vocabulary, Picture Aérangement and Block

f
%

Désign;

The reéults in Table 4 also show that féfﬁb@th groups the
performance éubtests léad a second factor (iabéiled factor II). In
an earlier study of the WPPSI standardization sample, Hollenback
and Kaufman (1973) illustrate, but do not iﬁtekpret, significant per-
Farmance subtest loadings on a second, unrotated factor. This author
found it difficult ﬁg intérpreg factor 11 for both sample groups in
terms of psyﬁgciagiéai or statistical meaning.

Factor II] in Table & was considered to be uninterpretable -
because, for each group, only one subtest laadéé the factor, i.e.,
Simllarities for achieving and Picture Cé&plet%én for ncnaehigvigg
- children. Since factor III was not significantly loaded by more than
one subtest, -the factor was not considered to be statistically or

h

piycﬁa!agi;ally meaningful.
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The results of the factor analysis of the WPPSI subtests computed
using a varimax rotation are presented in Table' 5. A consideration of
both the factor selection criteria and the scree test results indicate

that a two factor solution Is best for both groups of subjects. In

contrast to the first factor analysis with unrotated factors, for each
‘of the sample groups on the rotated factors, the WPPS| subtests load
on either a verbal or spatial factor but not on both. The aqiy excep-
tion is the Arithmetic subtest which loads similarly on each of the
factors. ’

The Arithmetic subtest uées tangible\materials (blocks,  cards
with pfctures) and is the only verbal subtest that requires the child
to count or ﬁaint in addition to verbalizing. It is pqssibig that the
verbal and nonverbal requirements of the Arithmetic subtest explain
why the subtest loads two factors.

The results In Table § show that two %aaiars conform to the verbal
and:gerfarmaﬁee subtests of the WPPS1., The-present find{ng provides
suppert for a similar finding for a two factor WPPSI structure reported
by Hollenback and Kaufman (1973), Mukherjee (1975) and Wallbrown,

Blaha and Wherry (1973). No evidence of a third factor similar tci
the . freedom from distractibility factor as reported by Kaufman (1975)
%ar the WISC-R (i.e., resulting from a combination of the Digit Span,

Coding and Arithmetic subtests) is available in thEVPFESQEC data.



Table §

~

Varimax Rotated Factor Patterns of Principal Components
Factoring of WPPS| Subtests for Two Groups of Subjects

Achieving Non-Achieving

Factor Factor

Variable 1 H i i

Verbal Tests

Information %% 11 yal 1
Vocabulary 09 90 08
Arithmet ic [$] bs 50 49
Similarities 65 [1} B . 713
Comprehension 7% 09 92 -03
Sentences 73 1 70 06 -
Performance Tests
Animal House 29 72 10 77
Picture Completion -01 [13 10 7%
Mazes -1 79 13 87
Geometric Design 29 B2 08 7
Block Design 12 75 - =07




A comparison of the magnitude of factor loading4 illustrated by

the factors in Table 5 indicates that the loadings of the WPPSI subtests

ng compared to the (

achieving children. The finding of higher loadings for the nonachieving

[y

for both factors tend to be higher for the nonachiewk

childr€h does not indicate quantifiable skill differences between the
two groups. However, the result may indicate that specific subtesési
mdy possibly be better predictors of intellectual skills of nonachieving
children than are other subtests.

The relatively high loadings of the Eamprghgnéiaﬁ and Vocabulary
subtests indicate that these subtests represent the be§t tgpjmeasures
of verbal ability for both the achieving and nonachieving groups of
children. However, the order of loadings on factor | indicates that .
for:both groups different verbgl ;ubtgsts represgﬁt the best measures
‘of verbal ability, i.e.; Similarities, Information, and Sentences for
lthe'nonachleving group and Information, SentgnGESSé;d Arithmetic for
the achieving group. Although the performance subtests have moderate
to high loadings (f,e., in the .70 to .80 range) on factor Il for
both groups, the only distinct difference in the Drdgr-uf subtest
loadings is the Geometric Design subtest (1.e., first in rank order
for achieving and fifth in rank order for nonachieving children).
Although the order of the other subtests in factor II for both groups
ﬁs similar, high loadings were found for thg'Ficturg‘Eamp]etian;

Mazes and Block Design subtests for the nonachieving children, Tests
of perceptual organization ability appear to best predict nonverbal

intellectual skills in nonachieving children.



"The results of the factor aﬁalyélg of the screening test! scores
for academic readiness are reported in Table 6. Following an analysis
of both the scree test results and the tests !oading the factors, a
three factor solution was selected for each sample group.‘ At this
point the reader should note that a change was made in the method of
analyzing one fest variable. Because the fourth section of the ABC
test (variable number 18 on page 56) was composed of fOﬂr different
tasks (counting, folding a triangle, memory for digits, copying a
square), a decision was madg to factor analyze the score for each task
separately because each task was thought to measure a different skill,
The couniing task was dropped from further analysis bec;use little !
variance was contributed by this variable.

The results reported in Table 6 demonstrate that the tests
loa&ing factor I for both ;ample groups seem primarily to measure
language skills, e.g., Concepts, Psychological, Auditory, Language
and Sequential Digits. The exceptions to this finding were the
Number Recognition and Copying a Square tests of the nonachieving
children. |t may be that the nonachieving children used a verbal
mediation strategy to complete these tasks. Factor Il for the
achieving groups is factorially complex; the factor is loaded by
tests that seem to measure visual motor, language and reasoning
sk{lls, i.e., Cepyirg @ Square, Language and Folding artrianglc.
Factor IIl for the achieving children is loaded by tests that seem

to require visual motor integratlon skills, i.e., Draw A Man,
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Table 6

Varimax Rotated Factor Patterns of Principal Components
Factoring of Screening Tests for Two Groups of Subjects

Achieving Non-Achfeving
Factor * Factor
Variable i i 1t | 1t i
Draw A Man 01 -0k 75 13 84 32
ABC  Facts 39 . 19 Tg 38 L& | o8
Concepts ’ 68 -09 -00 82 2% -o02
Psychologlical 15 03 16 86 21 3
~_ Auditory ) 72 A8 13 {82 o8 25
Dallas Visual 29 [ 38 |27 61 ke
Language (1] (13 02 83 01 16 '
Motor -7 . 56 0l 61 47
Number Producing -07 LL] N 23 09 81
Number Recognition | 14 ¢ 46 29 53 36 .55
BGT _ Ten Dot Gestalt’ -09 03 72 |09 20 17
Sentence Gestalt 30 49 30 | 21 54 &7
Draw A Man 1 -02 78 | 08 75 113
Fold Triangle =01 55 =16 02 27 LY
ABC Sequential Digits 75 09 -1 65 27 03
Copy Square -3 oy -28 I 67 00




a

Tgn“Dat Gestalt. In contrast, the tests leading factor II for the
!

nonachieving group clearly.measure visual motor integration skills

while .tests of nonverbal reasoning load factor IIl. Children who™

difficulty planning and executing a motor task. -

For each sample group the results of the factor analyses of the

-

WPPS| and the-academic readiness screening test scores combined
demonstrate a different factor structure. A five and a four factor
solution were selected for the achieving and the nonachieving greups
respectively (see Tables 7 and 8 ). In Table 7 for the achieving
group, the first two Factgrs iiabgligd factors I and II) are loaded

by the HFP?I verbal and performance subtests respectively. Only two
other tests load factor [ significantly (i.e., Auditory, Language)
while the Arithmetic subtest loads factor Il along with the performance
subtests. The laiéing‘e¥ the WPPS| subtests on thg:distIEZt Facta?§

is the same finding as reported following the separate Féctar analysis

of the WPPS| subtest scores for the achieving children (see Table 5).



Table 7

Varimax Rotated Factor Patterns of Principal Components Factoring

of Combined WPPS| and Screening Tests fo

r Achieving Subjects

Factor
Variable | hi th v v
Information %2 16 14 09 =06
Vocabulary 0 08 03 -0k 23
Arithmetic pil 1y -19 09 -0k
Similarities - €3 01 =01 -22 =(
*  Comprehenslon (13 09 17 09 28
Sentences 13 06 00 30 22
WPPSI Animal House 31 72 12 08 -28
---Plcture Completion 02 58 17 24 -0b
Mazes -10 78 Ok =21 10
Geometric Design 29 79 06 12 01
Block Design ok 73 09 -05 29
Draw A Man . 02 13 03 z%_ -07
ABC Facts ' 39 n 14 1] 18
Concepts 23 -32 -05 02 65
Psychological 37 34 12 1 E
Auditory b 07 53 12 50
_Dallas Visual 20 14 70 23 20
Language 61 -30 7 13 1"
Motor 07 16 Hi -08 -19
Number Producing -k9 37 . -21 23 23
Number Recognition -01 09 56 28 04
BGT Ten Dot Gestalt -09 27 09 69 -09
Sentence Gestalt -01 =24 61 18 35
Draw A Man 05 -22 02 A 17
Fold Triangle or 21 57 22 =09
ABC Sequential Digits 10 28, 27 =12 g%
Copy Square 06 =06 "= N -25 -5

1



The results reported in Table 7 show that the screening test
scores load three factors (labelled III, IV and V). Moreover, the
screening tests loading factors III, IV and V are the s@&e tests
loading the factors reported for the factor analysis of the screenin§
test scores for the achieving children, i.e., fact;rs IT1, IIl and I
respectively (see Table 6). The results indicate that for the
achieving group the factbr structure of the combined WPPS| and academic
readiness screening test battery remains unchanged wbg}her or not the °
te#t scores are factor anélyzed separately or in combination.

The factor loading matrix in Table 8 for the nonachieving group
contains four distinct'fact;rs (labelled factors I, II, III, IV). The
“tests loading on factor I measure visual motor skills (e.g., Draw A
- Man, Se&ience Gestalt) and the tests loading factor Il measure language
skills (e.g., Sentences, Auditory). Factors III and IV in Table 8 are
loaded by the WPPS| verbal and‘performgn;e subtests respectively.

With the exception of.two other significant loadings on factors III and
IV (i.e., Céncepts, Folding a Triangle), the (esulfs in Table 8
indicate that the VPPSl.factor structure remains unchanged for the

nonachieving group whether or not the test scores are.analyzed sepa-

rately or in combination (see Table 5).
13



Table 8

Varimax Rotated Factor Patterns of Principal Components Factoring of
Combined WPPSI and Screening Tests for NMon-Achieving Subjects

Factor
Variable ! - 1 v
Information 06 14 12 %z
Vocabulary : [ ] 31 ok = B
Arithmetic -15 14 58 'ii%
Similarities 18 15 . 08 85
Comprehens ion -06 17 o1 g -
’ Sentences o1 70 06 119 .
WPPS! Animal House . 17 13 74 05
Picture Completion 02 12 6 06
~  Mazes i% 08 g - N
* Geometric Design o2 07 07
Block Design 35 * =15 7€  -02
Oraw A Man 83 03 18 27
ABC Facts 51 26 =17 21
Concepts 28 %2 -17 . &8
Psychological 36 1 14 75
Auditory 21 73 20 06
Dallas Visual 76 2T 20 06
Language ﬁ 8 -03 .22
Motor . %’i 12 25 12
Number Producing 61 25 12 =09
Number Recognition [1} 54 19 -0t
BGT Ten Dot Gestalt &7 12 21 -16
Sentence Gestalt 21 28 N
Draw A Man 03 13 17
: Fold Triangle 06 A6 -13
ABC Sequential Digits 19 %‘ « 28 16
Copy A Squars 57 L1] =07 - =07




The results reported in Table 8 f;r the nonachieving children
indicate that tests of visual and auditory perceptual skills load
factors I and Il respectively. The tests of visual m@&gr skills

'Ioading factor'l are those previously reported in the results of the
separate factor analysis of sc?eenfng tgstsfas loading i-'FfaitQFS

(see facéeté IJ_and II1 in Table 6). With one exception (i.e., Copying

a Square), ‘the tests loading factor Il measure auditory mémory and

.

language skills.
* The ‘results in Table 8 demonstrate that tests of pgrieétua] and
language skills emerge (i.e., factors I and II) before the WPPS| tests

(i.e., factors III and I¥) in the factar matrix for the nﬁnachleving
1

children. The pattern is revarsed for the achieving children, i.e.,
the factors loaded by the WPPS! subtests emerge in thé'FaEtar matrix
before the factors loaded by the screening tests (see Table 7).. The
finding that tests of pe;ceptuai and ian;uageisk;!fs emerge first in
the factor solution indicates that pertgptual Zd language skills may

.

be stronger prednctors of achnevement for the nonachieving éhildren
ﬁthan lnte!%ectual skn!ls Moreover,, nonverbal intellectual §kii]s
appear to be a stronger predictor aJ
as shown by Factors III and IV in Table 8. On the other hand, the
résufts in Tgblé 7 indicate that the achieving children appear to be E
employing higher order reasoning anﬂ;ingellectual skills rather than
berceptual'skills in day-to-day functioning.

The results of a factor analysis of the screening test scores

_ . e .
‘combined for the total sample indicate that five Faeta;s are

8k
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interpretable. The factor analysns was perfonned in order to obtain

the criterion variables for a stepwise regression analysis. The results

o

are not discussed here but they are available from the present author.
The DERS (Fact 23) Factor Estimates program was used toAqbtain a verbal
‘and a nonverbal factor scote }of each test variable used in the factor
analysis of the screening test scores combined for'tﬁe total'eampfe_
group. The factor and WPPs| subtest scores were correlated and a.
stepwise regression analysis was comple;ed with the WPPSI subtests as
the predictor and the factor scores as the criterion variables.

The DERS (MULROG) Sreﬁwise Regression program was utilized in
order to determine what WPPSI subtests could be identified as signifi-
cant predictors of the screening test factor scores. The stepwise
regression approach used in the\present study started with the correla-
tion matrix (i.e., between the WPPS| a;d the ;creening test factor
scores) and entered into the regression the predictor varlable (i.e.

a WPPSI subtest) most highly correlated with the criterion (i.e., a
’?actor score). By determining in successive stages which variables
accounted for the most variance, the stepwise regression_determiﬁed
which WPPS| subtests best predicted the fectorﬁggbres. By‘determinlng
which of the WPPS| subtests ﬁest predicted the criterion variables
(i.e:. factor scores), an additional method of analyzing the relation-
ships amo;g the test variables was made possible.

Two stepwise regresslonAanalyses were perfdrmed: (a) between the

WPPS| verbal subtests and the verbal factor scores; (b) between the

WPPS| performance subtests and the nonverbal factor scores. The
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7}esult§ of the regression analyses of the WPPS| vérbal subtests and
the verbal factor scores are shown in Table 9.

The results - in Table 9 iﬁéicate_that the first WPPS| subtest

%

retained in the regression was variable 6 or the Sentences subtest. -

.The Sentences %gbtest, which appears to measure immediate recall and

- F
atteatigsg accounts for 58% of the variance of the verbal factor scores

T

subtest retained in the regression was the Similarities subtest. The

Similarities subtest accounts for 62% of the v?an;e of the verbal

factor scores. The Similarities subtest appears to measure?the

ability to form verbal concepts. Th*esults of the stepwise regres-

sion using the WPPS| performance subtests as the prediitar and the

factor scores as the criterion variables indicate that the Block
. _j . - —
Design subtest accounts for 22% of the variance of the nonverbal \

factor scores.  The Block Design subtest appears to measure nonverbal

reasoning‘ability and is ™ _gnly WPPSI performance subtest retained

in the regression. 3 -

In summary, the results of the Fgctaf and regression analyses
éFE*rgpﬁrted in this SEEtiDﬁgr The }esultg indicate that the Fsctar
sﬁ;étture of the WPPSI is basically-the same for each sample group. |
Although the results dgmaﬁstrite a éiffB;Eﬁt=faﬁk grdgriﬁg»af subtests,
in the respective factors, both-sample groups had WPPS| subtests ;lth
significant loadings on a general and on fwa Specific factors, i_gi.
verbal and nonverbal. The A?ithmgélé subtest is the exception, a

finding reported in earller factor analytic stuafes of the WPPSI.



[}
a -
. Table 9
Results of Regression Analyses of WPPS| )
Subtests and Screening Test Factor Scores
Regression Analysis Between
Variable Verbal Scores ~ Non-Verbal Scores
Step Nurrber . 1 2 1
Variable .Enterh:g 6 ] ) ‘HP
F"Value 111.62 7.54 23.07
Probability Level ‘.00 007 | ° .00
' i;erc_ent Variance S&BS 62.53 22.82

87



- fFor the achieving group, the Faﬁt;f structure of both the WPPS|

and the é:reéniﬁg tests remains unchanged when the test scores are
factored either tegetﬁgr and 52paratgiy, Fér the naﬁaghigviﬁg EhiidrEﬁ,
the 5ereen|ng tests combine to far: two factors Hhen the HPPSI subtests
and 5¢rgennng test scores are éamb;n;d and factored., The finding for ‘

the nanachsevnng children that tests of perceptual rather than
ntellectual skills emerge first warhe factor solutions of the
4 _
- L]
bined test scores is signifjcant. For the actriéving children the

pattern is reversed. The results indicate that the children in each

- -

sample group may use different I1s in their day-to-day academic

functioning, i.e., percepfua “for the nonachieving gﬁaup and iﬁgellgagi

i

tual for the géhievingvgraﬁpa C r . i
The finding that three subtests (i.e., Sentences, Similarities

. F

and Elack Design) best prediﬁt the factor scores Fgr the sample group

combined, Indlﬁates that a shortened UPPSI may pred;ct functioning

on the screening tests of academic readiness. Hcr&aver, the finding
indicates that specific intellectual abilities (i.e "uwmnry, verbal

and nonverbal reasoning) may bes't predict whe perfcrmanﬁg of either

N
achieving or nonachieving children on screening tests of gsidgmit

readiness. . ' A



Q,F;;;pE‘Ap;Jy;is

A Q technique of factoer angiysis'was thE;fiﬁii statistical method

a

~used to analyze the data. Ih order to complete ‘the analysis, the DERS

*YrincYpal Components Factorin ng {(Fact éq) pragram ‘was adaptgd to a Q )
method. In order to adapt the Fact 20 program to a Q mgthad the - .
raw scores far each test variable used in the prgviaus inaly:es were
aanverted to Z scores (l.e., standard;zed) and the data matrix was
transposed {i.e., test scores listed in rows and pecpl; in columns). )

8
By using the standardized scores, a'common test metric was obtained

and by transposing or inverting the dgta:matrfx, a matrix of person
to person correlationyd was determined. By factor analyzing thef

Y .
correlation matrix toading matrix was illustrated that was charac-
terized by factors loaded b; the scores of people rather than by the

scores of tests., As with the interpretation of any factor solution,

the factors obtained by the Q method ue?e assumed to rgpresgﬁt'ciuSEEfs

of variables (i.e. , people) who shargd a common chara:ter ist 1-( .
s:milarity of test 5:@?; praflle) .V - B ' 7 E(’

The Q Fé;;ﬂr analysis of the tést §EQFES for the sample groups\
combined yielded five factors or subgroups of children. Because the
factor matrix (not shown) had a number of loadings (18 for mmehigvi;g .
group) below the :r!tgflﬁn (.40) séieetgﬂ_ta represent iigniflz;ﬂt
loadings, the criterion was dropped f@f the Q analysis and all
loadings were considered meaningful. Tﬁg;g was only one negative

loading for the nonachieving group that was ihciuded fn the snalysis.



However, a number of negative loadings in the four factor solution

'~ , five for nonachieving group) and a poor si:ﬁjg;;ns solution
‘ctors loaded by scores also loading othet factors), indicated

‘ive factor solution was cerrect in terms of statistical
B

mined, an empirical . - a

.- ition and psychological meaning.
4 v = the number of subgroups was det

a of the profiles- of the WPPSI and screening test scores

ach of the subgroups was made. The psychometric profile of each
Jroup was determined by averaging the raw test scores for each

ild in the subgroup. The subgroup psychometric profile was then
described; as wgifithg HSZSI test scores of one child were presented .
to .illustrate the subgradgfprefilei

¢ The reader'shauid note that Egc;use raw scores were used, com-
. &

parisons of test scores on anFgrent s:reencng tesyf were not made

hd . 4

(i.e., Dal!gs Language score with ABC Can;gpts score). " However, the
relative standing of the respective sub§f§ups on sections of the.
screfening tests were compared (e.gi;*subgfoup 1 were higher on Dallas

Language than'werg subgraup 5). ngausg thEéHPPS]*suthst scores

were scalgd it was passlble to make’ comparison bgtueen and within

*

subgroups using the iﬁtellectuil variables.
% ) .
ﬂ% bgroup- 1. The psychometric profile of the WPPS| subtests for
~ ‘Subgroup: 1 psyc ric pr o S| subtest for

subgroup 1 (see Figure2) for the nonachieving children is characterized
by'uver;gé scares on the performance ‘subtests and border!ine scores
on the verbal subtests of the WPPSI. The relatively lower verbal

£

subtest scores and a mean verbal 1Q of 88 indicates that the



1

children in this subgroup are dysfunctional in;ianguag%'skilisi S
Although the EEE]ngﬁ score at an average level on th; pérfafmaﬁﬁe
subtests (e.q., pgffarmancg 1Q of IDAI a discrepantly low Block Desngn
score for the subgroup lﬁducateﬂ passibfé nonverbal reasoning difficul-
ties as well as the verbal dysfunctigﬁ!

The scores on the screening tests of school rgadlness for subgraup
| are the highest ameng the nonachieving chiidren (see Figure 3) Thé
children in this subgroup are rated lowest of all the ﬁanachigviﬁg
children %P the Davids Hypé}kingsis Scale i.e., mean score aF 16,

L]

A typical example of a UPPSI profile for a subgrﬂup 1 chnid is

preggnted here. The scores in,

for the eight chitdren in subgroup f. * .

C—hi!éli@‘ - f | o '
Verbal 1Q ... 85 (89.2) | ?

Performance 1Q 104 (104.2)
Full Scdle 1Q 93 (96.3) .

Verbal Sdbtests -~ Per?g?manﬁg Subtests .
Information 6 (8.5) . , Anima! House 12 (llgij
Vocabulary 8 (8.5) g Picture Completion 11 (11;@)
Arithmetic 9 (8.5) Mazes 1 (10.9)
Similarities 7 (8.8) ~ Geometric Design 10 (10.5)
Cémprgheﬁglﬂn 8 (8.1) 1 Block Design - 9 (9.6)

Sentences 10:-(8.0)

9
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P

The chlld's;pattern of VP?SI subtest scores resembles the pattern
demonstrated byﬂ;ic subgroup as reported in Figure 2. Like the chlldren
in the supgroup the child has average nonverbal,scores, but his weaker
verbal scores are indicative of language dysfunction. The child lJ\
reported by his klndergarten teacher as being shy and nervous and
requi:\sg encouragement to partlcnpate in gymnasium activities. Durin
the test sessvog the child had dlfflCUlty defining words (i. e. Dall
Language) and he requnred prompting and encouragzgent to complete the
test activities. The chlld's score.on the Davids is 13 whach is

indicative,of hypoactrve behavior. . ‘

The psychometric score profile reported in Flgures 2 and 3 and the
WPPS | scores of the :ndnvcdual child cndocate that subgroup I children

’

have weak language and analytacal reasonlng skills. However, the ¢

-

children are able to successfully complete screenung tests of academlc
readiness skclls. The low rating on the Davids: Hyperkonesns Scale
indicates gpat subgroup | children are hypoactive. Although theﬁl
chldren appear to have languaoe problems, their withdrawn, unobtruelve
‘behavior may have been the variable that caused them to be singled
¢ A ]
out and referred for assessment by their teachers. )
Subgroue 2. The-wPPSI verbal subtest scores of the children in
subgroup 2 are the hlghest for the nonachieving children (see Figure h)
However, the children in subgroup 2 are among the lowest scorers on
the WPPS| performarice subtests, particularly on the subtests that

~—

requure flne motor skil¥s (see Figure b, e.q., Hezes, Geometrlc Design



4
and Bla;k Design). Because the Arithmetic subtest score is disérepantly
lﬁa; the chfiéreq may be weak in quangitative reaséning skills. The
?giqw average WPPSt performance #ubtest.s;grgs Feé‘sgbgraup 2 i§
indicative of spatial dysfunﬁtiaﬁ " As reported by Vhyte.(1§73)
children mamfesting these leFlcultles may have academic learning 7

« ,

prnblen‘vs In wrntlng and arithmetic. .x ! \

The children in subgroup 2 scered lowest QF the ﬁcnaﬁhiev;hg
children on screenmg tests that require motor skHls (see Figure 3,
,€.9.\ABC Draw A Man, Dallas Motor, Ten Dot Gestalt). The low scores
on screening tests of both verbal and nonverbal readiness skills
Indicate that the Ehild;Eﬂ ﬂave>a pervasive spatial deficit that is

-

affgéging all afeés of academic progress. The WPPS| score prgfilé

of one subgroup 2 child is now presented,

Child #38 | o - R
| Verbal 1Q 90 (100.8) )
Perfq;maﬂgg 1Q 77 (90.6) ! .
CFull Scale 1Q 82 (95.6)
vv=rbal Subtests - Ferfarmaneé Subtests
Infdrmation 8 (10.6) ~ Animal House 9 (8.8)
Vocabulary =~ 8 (9.6) Picture Completion 7 (10.2) .
Arithmetic 7 (9.0) Ha;esA 6 (B.Z)i
Simllarities 1o<i;2%3) g/ j? Geometric Design' 5 (7.4)
Eﬁmprahenslan g ilggiifé}§§ QEE Design § (7.4)

.Sentences 7 (7.6)



W - " ) -
o _
: . . - T dnouEgns uy uaa PLIYO.
" Buasyyseuou 404 S3403s Q| pue 3saygns 1SddM ueay - " uL,;E 4
z _ B f
_J; v 5 ' v
n o < ~N m O = <
= = = w @ m Y > ; < = =
3] ﬂ ﬂ < o) v M I m ] z . I m M
L 1 L 1 i L : L I : . 4 1
" ] ] L L 1 L H 1] Ly T r L)
. : | ¥
] . f
06+ o » . 1
,l-tci _Qi_ S=N .
? ii . ,
| ; ‘ -i, b ol ﬂ
,‘,
: . . ]
001+ ) ® . ’ 47
,, ’l . ,.,
» " |
-,- ‘-, ,-I; 4 ,mu
y - ‘esereoo, o.l.. .
" L) ! »
i,
Yol iT 1 % S . o, T
~ o . .0 o® %
~ T L » o* LS
,-i, -:- A l-, -i L o1
W ,. -, . * _-,,- J;
| b , i- ,I,.! l’ |
- ,I » -
1 ‘ T | ]
,_ ﬂ-- ,, , it
- » »
-+ Tl
: P H__l__, r
-_— e

$2105G
Is2igng
ubayy



4 T 97
The child's WPPS| subtest scores are Iauerff;:i:;gz cases, than
‘the mean subte§§ scores For his *subgroup, i.e., séares in pargﬁtﬁgsés;
However, the lower performance subtest scores for the child fit the
score profile for the subgroup which is indicative of spatial dysfunc-
tién. Moreocever, the child's Affthme;i§ and S;ntgnégs subtest scores
are discrepantly low and indicate possible quantitative reasoning and
memory problems.
The subgroup 2 child had difficulty completing screening tests
of academic readiness that required him to use both gross (e.g., Daljag
Motor) and fine motor skills (efg?x ABC Draw A Mare, Ten Daé Ge®talt).
Like the other children in his subgroup, the Ehl!d has relatcvg success
on tests requcrnng skills EF visual perception (e.q., WPPS| Picture
Eomplét?gﬂ and Dallas Visual). In addition, the Ehild was rated on

e

the'Davids at the same level as his subgroup with a.score of 21. ‘The
N :

w

Tehild was described by his teachers an referral as being distractible®
and awkward in completing physical education, coloring and drawing
activities.

The psyéhémetria profile for subgroup 2 indicates that these
children present with a spatial defi;iti poor quantitative reasoning
and memory skills. In addition, clinical information indicates that

the children in subgroup 2 are distfal

The profile of the WPPS| scores for subgroup 3

(see Figure 5) is the lowest aF;thgrnanaihieviﬁg subgroups and is_dig"



%
is characterized by little subtest score scatter, fhg borderline level
of the Arithmet?éHgSimiiarities, Animal House aﬁd!Biaskfﬁesign subtest
_scores indicate that children in subgroup 3 may have weak verbal and :
nonverbal reasonjng ;killsf-iﬁ short, borderline iﬁteiligenﬁe. ¢
Although the children in subgroup 3 scored lowest on the WPPS|
:Qmﬁng the ﬁﬂﬁaﬁhiéviﬁédéhi]dFEH, these Ehiidféﬁ!didﬁbt score lowest
on sérezﬁiﬁg‘tests of academic readiness (see Figure 2). The rgsﬁ\ts
in Figure 2 show that subgroup 3 children scoredat a median level

compared to other nanachief?ng children on each subsection of the

tests of academic readiness. However, the childrenin subgroup 3 are

rated highest among thF children in both sample groups by their teachers
. [ .
on Davids Hyperkinesis Scale, i.e., a mean score of 24,

‘ The WPPS| score profile of a subgroup 3 child is presented at

thijs;;:n:inti | ,
. o

Child 112
Verbal 10 81 (84.3) o
Performance 1Q SD-(BE.Q)
Full Seale 10 80 (83.0)

Verbal Subtests ' Performance Subtests )

:\ Information 6 (7.9) * Animal House 5 (6.9)
Vocabulary '8 (7.6) ; Picture Eﬁmpi&ti§n 10 (7.6)

~ Arithmetic 5 (6.0) : Mazes . 8 (8.0)

Similarities 7 (7;6) Ggﬁmafric Design 7 (8.3)
Comprehension 9 (8.3) Block Design 5 (7.0)
Sentences 5 (7.5) S
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Réiativeiy little test score scatter Is evident in the borderline
WPPS| score profile of the subgroup 3 child.” Discrepantly low scores
on the Arithmetic, Sentences and Animal House subtests fﬁdie;tg thatr
the child has possible memory problems. The child had difficulty
successfully completing screening tests that required skills of
auditory memory and sequencing (e.g., Dallas Auditory). When referred
for testing the child was desgribedrby his teachers as beiﬁg:ta]kative,
overactive and aggressive and having problems listening and attending
in group instruction activities. The child was rated on the Davids
with a score of 24 which is indfeative of hyperkinetic behavior.

The psychometric profile for both the subgroup and the individual
child demonstrates that subgroup 3 éhiidrg; present with hérderl!ﬂe .
ability, memory problems and behaviors characteristic of the synd rome
of hyperkinesis. The higher scores on the screening tests of academic
readiness are inconsistent with the lower intellectual fuﬂctiﬁﬁing of
the subgroup 3 children. Agp@ssibilityxgxigts that behavior inhibited

the functioning of the subgroup 3 children on Iﬁteliiggpse tests.

——

The WPPS| score proflle for subgfaup b (see Figure 6)
is characterized by below average scores on the Vocabulary and |
Sentences subtests. The borderline verbal and high average nonverbal
subfgst scores for the subgroup & children are Indicative af‘janguagei
dysfunction. While subgroup 4 children aépea? to have weak audltaryi
memory and vocabulary skills, the high average pgrfarmaqﬁe subtests

Indicate that the spatial skills of these children are Intact. In

addition, the children In subgroup 4 appear to have average verbal and.



/7

nonverbal\ reasoning lbllnties as indicated by averige to high awerage

Similarities and Black Pesign subtest scores.

On tﬁ: screening tests of academic readiness (see Figure 3), the

children in subgroup & scored lowest among the nonachieving children

in a test of QEHEF§|

information,

i;g., ABC Facts.

The subgraup ]

children scored second highest among the nonaéhneving :hi]dr:ﬂ on

screening ‘tests _of visual motor skills,

e., ABC

e
, Ten Dot and Sentence Eestaltests.

Perception, Number

The WPPS| score profile of a subgroup 4 child demonstrated a

pattern of low verbal skills (e.g., verbal iQ

of

nonverbal skills (e.g., performance 1Q of 111).

was described as belng aieraétivg as well as having difficulty listening

and participating in oral language activities.. L

the child was rated with a score of 21 on the Dividséﬂyperkinesii Scale.

Child #34
Verbal 1Q 89 (88.6)
Performance 1Q 111 (106.6)
Full Scale IQ | 99 (97.3)

Verbal Subtests |
Iinformation 10 (8.6)
Vocabulary. ?:(6@8)
Arithmetic 8 (9.0)

"Similarities 7 (8.1)

Camprghengién 9 (éij)
Senté@égs 7 (6.6)

LY
Performance Su

Animal Mouse -

89) and high average

On referral the child

ike his subgroup,

btests

11 (10.6)

- Picture Completion 12 (1123)

Mizes

Geometric Design

Block Design

1 (11.5)
12 (10.3)

12 (11.3) _

101
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have‘spe:ifig problems in language ?un;‘fgning that are related to

.
weak vocabulary and auditory memory skills, addition, the children
appear to be difficult .to maintain on task, particula¥™y_in group

listening activities. The results on the Davids indicate thatew Rgroup

] children present with the characteristics of hyperkinetic behavior.

. < i , .
The psychometric profile for subgroup 5 children i=

stmilar to the profile for subgroup 4. 0On the UPPSI (see Figure 7),

the children in subgroup § are lowest of the nonachieving children

on the Vocabulary and Sentences subtests. A mean border!ine-verbal
1Q of 88 indicates that the Ehildrgﬁﬁ?h this subgroup are dysfunctiona)
in !aﬁgua%l development. However, the subgroup 5 children have intact

spatial skills as indicated by avetage performance subtest scores

==

(see Figure 7). /

Esf rgsuit§ in Figure 3 show that the subéraup 5 children scored
s . _
lowest among the\nanazhigviﬂg children on screening tests of ianguége
;eadingsé skiiis,xi,g,? ABC Eaﬂceﬁ?sg Dallas Psychological, Auditory
3953E§;;§;52?x_ih§/HPPSI;SEarg'prﬁfiie af a subgroup 5 child is.

/

£
pF:sented!:
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Child I3§
Verbal 1Q 84 (88.5)

Performance 1Q 107 (97.7) '
Full Scale 1Q g4 (92.4)

Verbal sSubtests | Performance Subtests _
lr:uformation 8 (8.3) - Animal Hauvse 10 (9.3)
Vocabulary 6 (7.1) Picture Ecﬁpietiaﬁa‘{l (é.‘l)
Arithmetic 8 (7.4) Mazes , 1 (3.5)
Similarities 6 (8.6) Geometric Design Rl (10.4)
Comprehension 9 (8.2) ‘Block Design . '12 (;oih)
Sentences 6 (5.7) |

The.WPPS| score profile for the subgroup 5 child is characterized

by below average scores on subtesgs that measure language sk?ills,

———

i.e., Voc:bufary, Similarities and Sentences. The chiiﬁd‘s borderline
verh}l 1Q of 84 is indicative of a langauge deficit which is confirmed
by his below average performance on sc.reen'ing i’:ests aF"languaga skills
(e.g., Dallas Psychological, Auditory, Language).

The Davids score for the subgroup 5 child is 21 which Is !:hz smA
as the mean score for the subgroup. When referred for assessment the
child, ike the other 'subgroup § children, was. described as hivl:'-’»g poor
oral language skills. During assessment language was not spontaneous
and it tt;ok prompting. and encwrdgement to efl:lt language from this
child. Although the child was described as belng dlstra:tlble durlﬁg

testing he was compllant and completed tasks with minimal dlrgct]an
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The ;sychometrlc prof:le:Lfor subgroups 1, bk and 5 shown in
F;gurF,Q indicate that children in these 5ubgroups have language
deficits. The language deficit of subgroup | was uniform while the
problems of subgroups 3 and & appeared to differ on‘the degree of
severity. thle the children in subgroup 3 presen;ed with problems
in speaking vocabulary as did the children in ;ubgroup 5, the degree
of the problem for the later group was more severe. The subgroups
also differed ;ith respect to behavior. As indicat®d on the Davids,
the children in subgroup 1 were witﬂj;:wn and shy while subgroup 4 and
5 children were rated and described as pfesenting behaviors character-
isticvof hypefkinesi;. In comparison, the psychometric pfofi!e for
subgroups 2 and 3 were indicative of spatial anq behavioral problems
respectively.

fhe WPPS| score profiles for the five subgroups of achfeving
children are shown in Figure 9. No dysfunctional patterns of intel- -
lectual development are demonstrated for the achieving children.
Althqugh patterns of»scores are gvident in Figure 9, ;he patterns
appear to represent a normal variation in skills since no_below.averagg

subtest scores are demonstrated.



L)
° .
"URJp| Y2 Bujajyoeuou jo sdnosbqns
SAl3 J4Oj $34025 D| pue 3SIIQNS |Sg4M uedy - g #4nb) 4
; z "
- > »n H
g Ly - < i | . m o o~ A p—
5 ® o 5 5 & 3 % z ¥ £ 3 g g2
+ + } } — 1 } + i t i t t
,'a-.fﬂ‘, - - o ,a;-,i,
—— — Gdnoibqgng <3 :
—— pdnoibgng ...z dnoiBqng |
06+ ryeee€ dn0.BQng = dnosiqng | ¢
.ﬁ,'ﬂ
o014 +¢
,
. T8
534006 D))

_mim,,g o+ + 6 $3100G

! segng
- _Q:—A. WOSW
?
T+ 1t
K , - T Tl




!n'Figurg 9 the:HPPS! profile for subgroup 1 (N = 16) is
characteristic of a normally Funetianfng average ﬁhiid;i Although the
Arithmetic and Sentence subtest scores are the lowest WPPS| s:ar;s |
for subgroup 1, all subiest scores are in the average range. The
children in subgroup 1 scored high§§t among the achieving children on
the Brenner Ten Dot Gestalt test wﬁ?le the other s:Feeniﬁg test scores
were at a median level (see Figure 10). The mean score on the Davié%
for subgroup 1 is 15 which indicates that as a group the children did
not present with the aharacter{stiés of hyperkinesis.

The profile for subgroup 2 (N = 9) in Figure 9 is indicative of
a bright verbal child. The HP?SI verbal subtests for subgroup 2
children are the highest among the achieving children while the
performance subtest scores are average. As shown in Figure 10, the
children in subgroup 2 scored highest overall on screening tests of
language skills, i.e., Concepts, Auditory, Language. The Ehildrgﬁ
in subgra*p 2 were rated by their teachers with a mean score of 17

én the Davids which was below the score level indicative of hyper-.

f . -
-

kinesis, i.e,, 19.
The WPPSI profile for the subgroup 3 children (N = 4) in Figure 9
shows a possible deficit pattern In memory and sequencing skilisj‘

i.e., low average scores on the Arithmetic, Sentences and Animal House

a

subtests. The possibility exists that these children are distractible;.

the mean score an the Davids is 22 which is the highest score for the -

achieving children. However, as compared to the other subgroups of
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7

achieving children, the children in sgbgroup 3 sc0fe at a median to
high level on sections of screening tests of academic readiness that
measure language and memory skills, i.e., Dallas Auditory and Language
and AB& Concepts tests (see Figure 10). Although a memory deficit is
indicat;d in the WPPS! profile, if the deficit exists ?t does not .
appear to be affecting the performance of the subgrdup 3 children on
screening tests of academic readines:.

The superior WPPS| performance subtest scorés in Figure 9 indicate
that the children in subgroup 4 (N = 7) are bright in nonverbal skills.
The children in this subgroup appear to have average verbal skills as
indicated by their averag; WPPS1 verbal “subtest scores, Because of
their superior nonverbal skills, subgroup h‘;hildrén'wbuld be expected
to score highest overall on screening tests ;f motor skills. However,
the children scored tiighest on the ABC Draw A Man test and at a median
level on the remainin§ tests of perceptual organlzation skiils,'e.g.,
Dallas Visual and Motor tests. The mean Davids score for subgroup 4
children is 18 which is iﬁdicative of normal classroom behavior.

The achieving’children in subgroup § (N = 4), like the children
in subgroup 1, appear go have average"ihtellectual'skills. As ‘shown
in Figure 9, the WPPSI verbal and performance subtests for these
children are within the average range. However, in Figure 10 the
subgroup 5 children score ld&est among the achieving children on

screening tests of language and motor skills, e.g., ABC Facts and

Dallas Visual tests. Although no learning problems were reported far'



the four chilqrén in subgroup 5 , the children were rated by their
teachers with a mean score of 22 on the Davids which is indicative of
hyperkinetic behavior.

Al though patterns of WPPS| and screening test scores are evident:
in Figures 9 and 10 for the achieving children, the patterns appear

to represent a normal variation between skills rather than deficit
areas of functiogfng. With the e#ception of the four‘subgfoup 3
children, the WPPS! subtest scores of the achieving children are well
within the average rangé of functioning. With the exception of the
four achieving children in subgroup 5, average score levels are
dqmoﬁstrated in the screening teﬁt score profiles for the achieving
children. |
P While patterns of test §cores-exlst for poth sample groups, the
patterns for the subgroups of nonachieving children are distinct and
they differ from the patferns for the achieQing children. The test
score profiles for the subfroups of nonachieving children indicate
_that different kinds of deficits characterize the functioning of these
children. |In addition, the WPPS| and screening test scoré patterns
differ for the two sample groups in terms of degree. Patt;rns of
discrépant and belowiéverage scores characterize the ‘psychometric
profiles for the subgroups of nona;hievjng children.
In summary, the Q method of factor analysis was used to identify

fﬂye subgroups of achieving and nonachieving chfldren. The results of

an empirical analysis of the test score prof{les of each subgroup are
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reported in this section. The results demonstrate that the subgroups
of childgen can be described and differentiated on the basis of test
score pfafilesg The score profiles for each subgrau§ of achieving
chiidféﬁ demunstratgd variation within a normal fénge of FUﬁétigﬁing,
althéugh subgroup 3 children presented with possible memory prcblems
However, the profiles fef the subgfaups of nonachieving :hildrgn
differed from each chgr and from the achieving ¢thildren as to both
thg degrez and the kind of skill deficits demonstrated. The psycho-
metric score prefilesifaf the nonachieving subéraup 1 children indicated
that the ;hiidren weré dysfunctional in language and presented wi;h
the ch;Faﬁteristics of hypoactive behavior. Subgroup 2 children had
a spatial deficit while the children in subgrcuﬁ 3 presented as being

hyperkinetic and with barderlu ability. The children in subgroups

3 and 4 had moderate and severe langoage problems respectively.



CHAPTER V , ’
CONCLUSIONS AND RECOMMENDAT ONS a

The present study was designed to seek answers to questions
regarding: (a) the factor structure of the WPPSI; (b) the psycho-
educational diagnostic utility of the WPPS| and géreenigé tests of
readiness for academic learning; (c) the relationship between patterns
of test scores within and between subgroups of achieving and non-
achieving children. Forty achieving and 40 nanachigvfpg children
in the 60 to 78 month age range were selected for the study. A test
battery consisting of the WPPS! and three screening tests of academic
readinesslue;e admiﬁistgred individually to each child. 1In addition,
each child was rated_by his classroom teaﬁherxan a scale which was N
designed to predict the syndrome of hyperkinesisl ' ! Fra

Céhputer programs were used in order to obtain descriptive
statistics and -to perform tests of signjfiﬁaﬁgej factor and stepwise
regression gnalyse:> In'addiéigﬁ,‘thg test scére profiles for the
ehi!dreé‘in each subgroup were described. The resgit§ of the analyses -
of the data indicated that the children in the achieving and non-
achieving sample groups FI??ergd In several important respects. The
conclusions drawn from the analyses of the éata presented in the
preceding chapter will be discussed for each of the questions posed

S .
for investigation. _ p

T4
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Questions Related to the Fastdr Structure of the WPPSI

Question 1. Do facto}s bﬁerge in factor analyses of the WPPS|
subtest séores for each sample group?

The'fiﬁding that the WPPS! subtests for thé children in both.
sample groups loaded on a general and on ;wo specific factors was in
agreement with the finding reported iﬂ ;tddigs of the original WPPSI
standardization saﬁpie (i.e.t Hollenback & Kaufman, 1973; Mukher jee,
1975; Wallbrown; Blaha & Wherry, 1973). The findings in the present.
study supported the theorgtical division and the organization 6f'the
WPPS | into three scales, i.e., verbal, performance and full scale.

The findings were also in agreement with researchers such as Hagen
and Kaufman (1975) who reported that the factor structure of the
WISC-R remained the same for children in dffferent clinical groups.
Because £he factor structure of the VPP;I remained the same for each
sample group, the use of the WPPSI for.assessing the intellectual
development of “cth achieving and nonachiev?ng children was supported.

Question 2. {f factors do emerge for the WPPSI, will the factors
be similar for the achievingband nonachieving groups?i

A!though the WPPS| subtests for hoth sample groups were signifi-
cantly. loaded on a genera} and two specific factors, the rank order
of the loading weights differed for the samplg-groups. The differences
in the order of subtests loading the factors was attributed to both
the small sample size used in tﬁe study and to differences in the
intellectual skill development of the achieving and monachieving. -« ... . ¢

¢ -

children.
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The rank order of the WPPS{ performance subtests for the achieving
children st the éame as the order of Subtests loading on a ﬁaﬂveréai
factor reported by Hollenback and Kaufman (1973) for the original WPPSI
standardization sample. Moreover ; only two verbal subtests (i%e.
Vocabulary‘and Similarities) for the achieving children failed to load
on the verbal factor in the order reported by Hollenback and Kaufman
(1973). These findings indicate that the WPPS! factors for the -
achieving children are similar to the factors for the so-called normal,
standardizétion group. | !

The rank order of the subtests lgading the factors for the non-

achieving children was different from the order of subtests loading

A social comprehension and tanguage factor (i.e., loaded by the
Comprehension, Similarities and Vocabulary subtests) and a perceptual
organization factor (i.e., loaded by the Mazes and Block Design
subtests) were the best respective predictors of verbal and nonverbal
abilities for the nonachieving children. Because of the magnftudé
of the respective subtest loadings on the verbal and the nonverbal —
factors; it was concluded that both language and perceptual organiza-
tion skills were characteristic of the intellectual fUﬁEtiﬂnan‘EF;thE
nonachleving children. | .

The results of the factor analysis of the ‘WPPS| and screening

test scores combined for each group indicated that tests measurlﬁg

perceptusi (‘4.., audi tory m-uory, visuat -motor) and language



- readiness factors emerged as the stronger factors, i.e., factor

17

(i.e., word recognition, expressive vocabulary) skills emerged as
stronger factors for the nonachieving children, i.e., factor loadings
were higher. The finding was in\i£;=¢t contrast for the achieving

. children. For these children, int¥ lectual factors rather than

toadings were higher and contributed more to total variance. The
finding is in agreement with authors such as Adelman (1978) who claimed
that because of the heterogeneous nature of lgérning disability,
children with a learning disability require specific skills for
successful academic task completion. The findiﬁg Iindicates that
intelligence may be a less important predictor of success for the‘
nonachieving chi]dreﬁ’and that language and visualqastgr readiness
skills were relatively stronger as predictors of success iﬁ the

' day-to-day academic functioning gf these children.

Question 3. " If factors do emerge for the HPéSi,-ire:they similar
to, the factors on the WISC-R as identifiedipy researchers such.as
Kaufman (1975)7 '

There were no instances in the_prgsent study where the rank order
of the subtests loading on the WPPS| factors waere the s;mé as the r;ﬁki
order of the WISC-R subtest loadings reported by Kaufman (1975).
Although patterns of subtest loadings that resembled WISC-R patterns
were found to exist in the present study, the comparisons were unclear,
For example, Kaufman (1975) reported thif the same four WISC-R verbal

subtests loaded on a verbal factor for the children acréss the different
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age levels in the qriginal standardization group, i.e., Vocabulary,

information, Cﬁﬁpreh sion and Similarities. Hfthv;he egéeptian of

the Similarities subtgst for the achieving children, for each sample
group the same QPPSI spbtests were found to load the verbal factor.

However, the different ras ' ordering of the subtests made it difficult

fa assess ﬁhe degree of similarity of the two factors on the WPPS|

and the WISC-R,

The auth;r concluded therefore tﬁat the verbal and nonverbal
factor structures of the WPPSI and WISC-R were siﬁiiir: verbal and
performance sgbtest;ﬁ!aadgd on the verbal ;nd nonverbal factors
respectively. However, thgfe was no evidence in the results- to supp@%t
a memory or freedom from distractibility factor as identified by
Kaufman (1975) for the WISC-R or Cohen kISSS) for the WISC. The
WRPS| sgﬁtests that were thoujht to require merory skills (i.e.,

Animal House, Sentences, Arithmetic) were significantly loaded on
either a verbal or nonverbal factor in theifastgr solutions for each
of the sample groups. The finding thét a memory fagtar did not emerge
was support for Kaufman's (1975) pos™ion that such.a Factaf:iiy not
emerge until age 7. In summary, it was concluded” that the results

of the present study did not ;uppart a three factor (i.e., specific
factor) structure for the WPPSI.

Qgesﬁti@n;_ﬂejgtgd‘ to the Psy::haedgi:ﬁati;ga[ Di lagnostic Utility of the

WPPS| and Scrgggjggijgstsifﬁr,A;;ggmja Learning . _ v
Question 4. Will the WPPS| subtests loading the factors for the

aehlevfng and nonachieving groups be similar to the WISC-R patterns
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as ldentified by researchers such as Bannatyne (ié?i)?

With one exception the WPPS| subtests loading the verbal factor
for both sample groups ng; the same as the WISC-R subtests identified
by Bannatyne (1974) as forming the Conceptual Category, i.e., Vocabu-
lary, Comprehension and Similarities. The one exception was the
Similarities subtest for the achieving c;f]dreﬁ which did not fqrm
part of the Conceptual Category. For both sample groups, little,
similarity was found between the patterns of subtestg loading on the '
WPPS| fiﬁtﬁfi and the WISC-R subtests forming the Spatial, Sequential
-or Acquired Information Categories as reported by Bannatyne (19?&)_

Althﬁugh the subtests jaading on the WPPS| faétﬁrs did not conform
to the WISC-R subtests forming three of the categories reporte by
Bannatyne (1974), the WPPSI results for the ﬁana:hievingléhildrgn were
similar to the results reported by Rugel (1974) for reading disabled

children. Ruge! reponted that reading disabled children, as a group,

scored highest on Bannatyne's Spatial Category, next highest on Concep-

tual and lowest on the Sequential Category. The results showed that
the nongchieving children ;§6r= highest on the WPPSI performance
subtesté; next highest on the verbal subtests and lowest on the WPPSI
SgBEEﬁﬁgs gﬁd Arithmetic subtests (see Figure 1 ). While the achieving
children scored 'Eﬁ;St on th§ Arithmetic subtest, the verbal subtggt
scores for this group were higher than the peffg;man;e subtest scores,
which was In éﬁntr;st to the finding for the nonachieving children.

The mean WPPS| subtest scores from the dgszriptivg data also demonstrate.
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the utility‘af using the Conceptual- and Spatial categories im describing
the learning deficits of young children.

Question 5. Will subtest scores on the WPPSI correlate signifi-
cantly with pEFfarméﬁﬁe as assessed by the screening measures used?

The finding that three subtests (i.e., Similarities, Sentences

and Block Design) predict performance op”screening tests of academic

,,,,, icians who use the WPPSI. When
WPPS! subtest scores are available, the scores on the Similaritf&si
Sentences and Block Design subtests are useful in identifying children
who, if left Qntreatédi may become learning disabled.

The results of the factor analyses of the screening tests of
academic readiness for each sample group (see Table ﬁ) Indicated that
Fﬁve tests loaded higher on the factors for the nonachieving children
than for the achieving children, i.e., ABC Concepts and Copying a
Square, Dallas Auditory and Language and Bréﬁner Ten;Dﬁt Gestalt
tests. The results indicated that these specific tests best ﬁfgdi:ted
the performance of the nonachieving chiiéféﬁ on sér¢2ﬁiﬁg tests of
a;adgmis readiness. The finding Is in agreamant with Satz and Friel
(1978) Hﬁé reported that readiness tests of visual motor integration and
language were valid predictors of the learning problems of kindergarten
children ovér a thFeeVYEIF period. |If WPPSI suites; sccores are avail-
able, the three subtests reported earlier ecould be used to ideptify the
child with pctentl;l prablems in as;damlc feidlngss A s::?)eged

screening test battery employing academic readiness tests such as the



for the subgroups in each sample group confirmed that the Q technique

ones just described may be useful to directly assess children's

readiness for academic leafnlng.

Qg;stions Related to the Relationship Between ,Patterns of Test

Scores Within and Between Subgroups of Achieving and Nonachieving

Children

groups tha% are characterized by different patterns of functioning?

The results of the empirical analysis of the psychometric prgfl}e

of factor analysis forméd homogeneous subgroups of children. On the
basis of tntelligence,_academic readiness and behavior rating scores,

and as confirmed by’cllnlcal information on individual children, it

was possible to differentiate the children in the subgroups. Although

the subgrouping procedure used in the present study resu)ted from

" psychometric rather than direct diagnostic (i.e., acadenic) assess-

ments, the subgroups of nonachieving children wlth_!‘b ;xcoptfon were
similar to subgroups of dysfunctional children identified by other
researcherﬁ.

The one subgfoup which did not clearly resemble d&sfunctlonal
groups identified by other researchers was subgroup t. Although the

children in"the subgroup were suspected to being dysfunctional in

‘language, the clinical Information concérning hypoactive, withdrawn

behavior made it difficult to confirm a differential diagnosis. It
was not known from the psychometric profile, for example, whether the

Qain presenting problem of these children was one of affect (e.g.,

Question 6. Do children in the sample groups sort out into sub-

d2t
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confidence, outgolng behavior) or specific language deficit (e.g.,
speaking vocabulary). On the other hand, it .was possible that the
hypoactivity of these children may havé resulted from a difficulty
understanding what was going 60 in their immediate environment. The
children in subgroup | may have been ‘unsure of themselves and they may
have coped by avoiding language activities, particularly those requiring
oral expression. .

The spatial problems of children in subgroup 2 were similar to the:
deficits presented by the childrén in subgroups of }eading disabled
children reported by Boder (1975)‘;nd Fu;ler and Friedrick (1974).
Boder (1975) reported that one of her reading disabled groups was
dysfunctional in spatial skills which reflected in a deficit in
ability to QISUallze and remember letters and words. The Sec dary
Reading group reported by Fuller and Friedrick (1974) also had | tial
problems which reflected in a motor planning dgficit. The children in
subgroup 2 wére also similar to children identffied by Wallbrown, Blaha
. and Vance (1980) as presenting with a perceptuawrganization deficit.

The children in subgroup 3 were similar to the children identified
‘by Wallbrown, Blaha and Vance (1980) as being distractible. The -
children in the present study and those described by Wallbrown’ and ﬁis
colleagues had thelr lowest réspective'scores on WPPSI| and VL%C-R |

\
subtests that measured shorg term memory skifls, i.e., Arithmétlc.
Séntences and Animal Mouse and Arithmetic and Digit Span -
The children In subgroups 4 and 5 had a language dysfunction that

differed on the degree of severity. The children in both.sﬁbgrodbs"



g - ‘f_‘gﬂ"’i\,_
predented with the same deficits as groups of reading disabled children
identified in other studies. For example, Boder (1975) described a
reasoning and language skblls. The children in subgroups 4 and 5 also
resembled a group described by Fuller and Friedrick (1974). as having

a general verbal deficiency.

While it was possible to differentiate and diagnose the learning
problems of the ﬁﬁnacﬁ?gving'ﬁhildrgn, it was @lso possible to conclude--
that: remedial and compensatory activities were necessary for the non-

achieving children in each subgroup. While the children in subgroup 1

appeared to require success oriented language development actiwjties,
.subgroup 2 ﬁhildrgﬁ required specific remedial activities matched Yo
-the developmental level of motor skilis presented by each child.
Children in subgroup 3 appeared to require behavior modification and
listening skiils programs. While the children in subgroups 3 and 4
pgrsented with similar grabigms, the children in subgroup 4 required a
total language development program. Because of ihg sinmilarity between
thE’p;yghamgtri: profiles for the subgroups of nonachieving children
and the presenting behaviors of the reading disabled children reported
in the literature, it is hypothesized that without intervention.many of
-the nonachieving children QIII likely have learning problems in school.
The results afc;he prsfilg;an;]ysis indicated the relationship
between level of intelligence and academic readiness skills was not
necessarily direct. For example, while the achieving .children in

subgroup 3 had lower WPPS| IQ scores than the nonachieving children

123
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in subgroups 1, 2, 4 and 5, the screenlng test scores of the achieving
childrﬁ; were higher. Hnrecver the nonachieving éhlldrEﬁ in subgroup 3
had the lowest_VPPSl IQQscéres overall; however, the screening test
performance of these :hfidren was at a median level among the non-
achieving childre%i The last point Ts significant because gix of the
eight chiidren with below average IQ scores selected for the study .were
included in subgroup 3. Relatively iau%r or higher intellectual abili-
ties did not have a direct relationship with perfarﬁan ce On screening ..
tests, particularly for children with deficit areas of Funétiﬁniégi_ The

* importance of congidering both intellectual and diagnostic information

in making placement decisions is underscored by this finding.

Summary of Findings

the major findings of the present investigation were:
1. The organization of the WPPSI into a general (i.e., full scaie)i

and two specific (i.e., verbal and performance) scales for use with

achieving and nonachieving children was conf irmed. “
r 2. Although the WPPSI factor structure was rgplicated for non-
_—ijpieving children, thgre were differences between the factors for the
nonachieving and so-called normal §§S§}si - J -

3. No freedom from 5istr§gtibility factor or third specific
factor was }ound for the WPPS|,
4. Although. the WPPS| score patterns for the nonachieving "
chlldren were similar to the WISC-R patterns reported By Rugql (isﬁ)
) for disabled réadcrg, the WPPS| factor strueturé did not cgqfarm

completely to Bannatyne's WISC-R subtest categorization. . : -



5. Three WPPS| subtests (i.e., Similarities, Sentences, Block
Design) may be useful In identifying children with learning problems

and a screening battery consisting of readiness tasks (i.e., visual
L] . = .

ﬁgtar and language) may be useful in dire:t!assessmEﬁ; of academic
readiness skills, .

6. The heterogeneous nature of the nonachieving group was con-
firmed by a statistical classification procedure and by an empirical
analysis of subgroup test score profiles.

7. The nonachieving children presented asjg heterogenecus group
uith;language a;d perceptual skills emefgiﬁg as common factors in daily
8. The level of intelligence as measured by the WPPS| &Id not
have a direct influence on the level of performance on screening tests
of academic readiness although patterns of skill deficits uérg related.

9. In addition to iQ level, other developmental iﬁférmatién must
be considered when making placement decisions concerning children Hiih
below average 1Q scores. )

In the present study an attempt was made to assess the utility of
a battery of tests for use in the identification and diagnosis of
children with learning problems. The study was conducted in order to
obtain information of use for the classroom tgaéher in meeting the
needs of young, educationally et risk chiidren. There were limitations
to the sfudy. The limitations were:

1. The study had a small semple size and the confounding effects

of other variables such as residence have to be considered.

[
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2. Sections of the screening tests (i.e. Dallas Psychological)
were poorly defined and some :gntaminat{an was evident in the factor
solutions for the screening tests.

3. For the stuéy, learning disability was conceptualized as a
-symptom rather than a syndrome. The finding of the Heterageneaus nature
of learning ﬂ!éabi!ity (igg;,Fgr the nonachieving children) makes it
difficult to generalize present results to other groups of learning

disabled children, ® :

Recommendat ions

. .
Based on the results of the study and in order to plan for

additional research the following recommendatlons are made:

1. A follow-up or longitudinal study would be of use in .
determining the p?edictivg validity of the psychometric measures used in
the study. It is recommended that the screening tests of academic
readiness be administered to children at the end of a kindergarten yza?
and that the academic progress of the children by followed over a_thrée
year period.

2. Because of the heterogeneous nature of learning disability,
continued research on the éubgéauﬁing of children and the analysis of
the intellectual, academit readiness and behavioral correlates of each
subgroup is required particularly for young éﬁiidrEﬁ;

3. Psychometric profiles represent a useful beginning in

psychoeducational diagnosfs, however, diagnostic information must also be

B

based on an interactive, direct diagnestic approach to student assessment.



level is recommended. It Is recognized that learning disabled children
as a group test In the borderline range of intelligence. Further
research using groups of achieving and nonachlieving children matched on

IQ level is necessary In order to determine whether learning difficulties

can be accounted for by level of Q.
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APPENDIX A

REFERRAL FORM TO LEARNING ASSISTANCE CENTRE

STUDENT'S NAME :

600D

STANDARDIZED TESTS: (Not for E.

DATE OF TEST

MOST RECENT
INTELLIGENCE:

* AR

c.s.)
TYPE

B1RTHDATE : L - _
MAILING

ADDRESS : ) _
SCHOOL: _ o GRADE/LEVEL: - _

GRADES REPEATED: __ GRADES ACCELERATED:
FATHER'S NAME: OCCUPATION:

MOTHER'S NAME: - _ OCCUPATION: ]
REFERRED BY: ]

REASON FOR REFERRAL: )
HAS THIS REFERRAL BEEN DISCUSSED WITH THE PARENTS?

WHAT 1S THE PARENTS' ATTITUDE REGARDING THIS REFERRAL?
SIGNIFICANT HEALTH AND PHYS|CAL FACTORS: _

SCHOOL ATTENDANCE :

POOR

-

O:!‘HER:

HAS THE CHILD BEEN SEEN FOR A PREVIOUS

OTHER) ‘

ASSESSMENT? (PSYCHOLOGICAL,OR

WHEN AND BY WHOM?

140
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OUTSTANDING INTERESTS: :

1. IN SCHOOL _ - -

2. OUT OF SCHOOL

TEACHER'S IMPRESSION OF CHILD'S:

1. ATTITUDE TO SCHOOL WORK

2. RELATIONSHIP WITH OTHERS IN THE ELASSRéQH

3. RELATIonsunqrp:TH OTHERS

4. RELATIONSHIP WITH TEACHER _

N . _ -

PERSONALITY: the words that seem to describe the child at

'thjé time,

1. Daydreams 5. Talkative 3. Easily Discowraged .
2, Temper Outbursts __ 6. Over-active  10. Short Attention Span .
3. Uncooperative _ 7- Aggressive

8.

o b, Easlly:UpsetA 7 - Nervous

DOES THE CHILD APPEAR TO HAVE A SPEECH, LANGUAGE OR HEARING PROBLEM?
I'f so, describe and indicate possibie cause(s).

TEACHER'S COMMENTS: (attach extra pages '|f desirable).

Revised August 28, 1978
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APPENDIX B

LETTER TO PARENTS

11722 - 9LA Street
Grande Prairie, Alberta
TBY A4R9

Deaﬁ

I am an educational psychologist with Alberta Education In
Grande Prairie completing a research study for the University of
Alberta. | would like to request your permission to work with your
child in kindergarten for approximately one hour to obtaln information
for my study. o

4 In my dally work with young children | have found that children
with learning problems make similar errors on a group of short paper
and pencil tests. | have observed common e&rrors in skill areas such
as drawing, copying, following directions and defining words. | would

now like to find out whether a second group of children who are
achieving with relative ease make the same types of errors. | have
discussed this study with the West Central ECS Co-ordinator: The
names of children in this second group were chosen at random from

the West Central class lists; no contact will be made with the kinder-
garten concerning your child without your written permission.

Since this is a research study, the results will be used for
statistical purposes; no written reports or permanent records will
be made. As a parent you may be interested in your child's responses;
I am willing to discuss these with you in persgn or by telephone,

Your assistance in helpiny me to‘camﬁfzizsthls study would be
greatly appreciated. Before working with your child | require your
consent. For that purpose | have attached a form that should be
signed and returned to me in the envelop provided.

If you have any questions or require any further informatien,
please give me a call at 539-3546 (home) or 539-2130 (office). ,

Yours truly,

Enc. Rick Morrow



APPENDIX C

PERMISSION FORM -

I grant permission for Mr. R. Morrow to have

my son/daughter, , complete

"~ name
four pre-school tests for research purposes.
¢

Parent signature -

I would like to:
receive a phone call concerning my child's
results.
meet personally to discuss my child's
results.

do not require a phone call or meeting.
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APPENDIX D

DAVIDS RATING SCALE FOR HYPERKINESIS T Y

General Directions for Ad@iﬁigtgr{ngggﬁd75;9;?@9 thgiﬁatiggﬁ§;;igz

Child's Name o e BirtW Date 7 iir

Rater's Name _ - e Date of Rating
Please rate the child on each of the characteristics (or behavior)
listed on the following scales. Place atﬁhetk mark at the point on
the scale Indicative of your estimate of the dgg}ee to which the child
possesses the particular characteristic.

As you make each rating, judge the child in comparison with other

children of the same sex and age. That is, the ratings shagld-indieate

'ydur estimate of the child's behavior in comparison with the behavior

{

displayed by other ''normal children."

For each of the characteristics defined, place a check mark -at one of
the six points on the scales Funﬁing from '"much less than mést
children" to "much more than most :hiidréﬁ.f Do not mark the midpoint
on any of the scales. Even though it may sometimes be difficult to
make a judgment, please make a rating on one or other side of the

scale.

Thh
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DAVIDS RATING SCALE OF HYPERKINESIS

1. Hyperactivity: Inveluntary and constant overactivity; advanced motor
) - development (throwing things, walking, running, etc.)
rather run than walk; rarely sits still,

7 . v 2 -3 4 5 - 6
Much Less than Less  STightTy — STightTy  More  Much More than
Other Children Less More Other Children

2. Short Attention Span and Poor Powers of Concentration: Concentration
) o ' on a single activity is usually short, with frequent
shifting from one activity to another; rarely sticks
to a single task very long..

Y 12 3 L s _ 6
Ruch Less than ~ Less  Slightly  STightly More  Much More than
Other Children Less More "Other Children

3. XVafiab{litzz Behavior is unpredictable, with wide fluctuations in
- performance; "‘Sometimes he (or she) is good and
Sometimes bad."

12 3 b 5 g
Much Less than Less STightly — "STightTy More ~ Much More than
. Other Children . Less More Other Children

k. Impulsiveness and Inability to Delay Gratification: Does things on
) - the spur of the moment wlthout thinking; seems p
unable to tolerate any delay in gratification of his
, (her) needs and demands; when wants anything, he
- . (she) wants It immediately; does not look ahead or
work toward future goals; thinks only of immediate
situation.

. 2 3 o 5 6 ,
Much Less than  Less STightTy  STightTy  More Much More than
Other Children . Less More v Othar Children




-3~

5. [lrritability: Frustratlon tolersnce is low; frequently in an ugly
. mood, often unprovoked; easily upset if everything
does nqt work out just the way he (she) desires,

&
i 1 2 3 5 6
Much Less than  Less StightTy  STTghtly More  Much More than
Other Children Less ~ More ) Other Children

6. Explosiveness: Fits of anger are easily provoked; reactions are
- - often almost volcanic in their intensity; shows

"éxplosive, temper-tantrum type of emotional out-
bhrsts.

-~

o 23 4 5 6
Much Less than  Less  STightly 81 ightly  More  Much More than
Other Children Less More Other Children

-

Scoring: Each of the tralts is seprﬂﬁmm 1 to 6:
- Much less than other children
Less
Slightly less
Slightly more

Mygre

Huéh more than other children

L LW, T 2 W

Total score for 6 traits. A score of 24 or more suggests the presence
of hyperactivity; scores of 19 to 23 are regarded as suspicious; 18 or
less Is viewed as indicating the absence of significant- hyperkinesis
in the child.
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APPENDIX E
DATA INFORMATION SHEET .
STUDENT INFORMATION
Student Name: . Sex: Malé —__ female
School/ECS : - Cﬁraﬁaiagizai Age: _ TS,
Parent Occupation: _ . - months
‘TEST RESULTS
1. Hyperkinesis Scale . §E¢iinggn§§§y
Raw Score
ﬁeadiness Age _
L~ ] ' N
Ii1. Wechsler Preschool and Primary 1V. ggjlasgfﬁEﬁsghqgl Screening
Scale of Intelligence . Test
SUBTEST SCORES: STANDARD SCORES:
Information _ Psychological __
Vocabulary - Audlta?yihf _ ,7: ‘ B}
Arithmetic ' ' _ Visual —_—
Similarities __ Language — _
éomprehension Motor 7:7 — -
Sentences _ v. An:ﬁﬁiBrgﬁngr,Eestait School
' Readiness 7 )
Animal House , - Plus Minus Zero
Picture Completion _~Numbers Prod.
Mazes . No. Recog. -
Geometric Design "%» Ten Dot Gest. . -
Bfoqk Design - Sent. Gestalt i _
Verbal 1Q A . Draw A H;n
Performance 10 BGT Total Sc. _

Full Scale IQ Readiness Ev. low Avg. High
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Chronological Age, Sex, WPPSI 1Q Scores
~and Residence of Achieving .Children

subject A9 1" sex  via, Pl FSIQ  Residence
. : ) —

1 69 F 115 100 109 ¢ Rural
2 64 M 102 m 107 Urban
3 67 M 105 99 102 Urban
h 68 M 100 101 101 Rural
5 62 M 95 115 105 Urban
6 68 M 95 91 92 Rural
7 62 M 92 g8 90 Rural
8 60 M 110 115 114 Rural
9 66 M 117 101 111 Rural
10 70 M 101 T .95 98 Rural
1" 73 M 116 ‘95 106 Rural
12 73 M 100 100 100 Rural

13 69 F 105 107 106 Rural ~
14 63 M 131, 119 128 Rural
15 70 ] 97 11h 108 Rural
16 64 M 110 110 m Rura)
17 76 M 102 110 106 Rural
18 65 M 126 11 121 Rural
19 76 M 97 107 102 Rural
20 71 M 104 101 103 Rural
21 69 M 90 122 106 Rural
22 69 F- 1M 110 112 Rural
23 65 M 97 115 106 Rural
24 vd| M 95 86 90 Rural
25 72 M 122 99 112 _Urban
. 26 69 F 114 97 106 “Rural
27 72 M 104 104 104 Rural
28 69 M 102 116 110 Rural
29 61 M 119 104 13 Rural
30 64 M 14 119 118 Rural
31 68 F 1M1 107 110 Rural
32 63 F 11 1" 112 Rural
33 69 N 115 107 12 Rural
34 73 M 90 99 93 Rural
35 63 M 99 97 98 Rural
36 ' 65 M 110 100 106 Rural
37 66 .M *” 9 92 Rural
38 73 F 97 97 97 Rural
39 ol M 92 91 91 Rural
4o " 69 F 105 107 106 Rural
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Chronological Age, Sex, WPPS| 1Q Scores
and Residence of Non-Achieving Children

subject  p9° 17 sex  viq  PIQ FSIQ Residence
] 72 F 65 118 90 Urban
2 72 F 64 123 91° Urban
3 67 F 99 97 98 Rural
[ 65 M 94 89 . 91 Rural
5 66 M 67 80 Nn Rural
6~ 68 M 91 103 96 Rural
7 73 ] 86 99 9 Ryral
8 66 M 89 96 91 Rural
9 76 M 71 84 75 Rural
10 - ‘ 63 F 121 97 m Rural
1 60 M 89 85 86 Rural
12 76 M 81 80 80 Rural
13 78 F 112 118 116 Rural
L 78 M 91 86 88 Rural
15 69 M 92 114 103 Rural
16 77 M 90 84 8s Rural
17 67 M 75 67 69 Rural
18 62 M 104 104 10k Rural ,
19 68 M 89 91 90 Rural ~
20 73 ] 85 104 93 Rural
21 - 13 M 102 107 105 Rural
22 77 M 90 82 8s Rural
23 72 " 115 103 - 1o Urban
24 \\;5 M 80 86 82 Rural -
25 0 M 107 90 99 Rura) -
26 69 M 117 99 lgs Rural '
27 73 M 81 105 2 Rural
28 70 M 7 92 79 Rural
29 72 M 80 81 80 Rural
30 64 M 102 106 108 Rural
31 ' 77 M 82 " 92 86 Urban
. 32 60 F 87 95 90 " Rural
33 75 M 101 108 -~ 108 Rural
34 67 M 89 11 99 Rural
35 77 M 69 92 80 Rural
36 66 M 84 107 ) 94 Rural
37 69 M 74 86 78 Rural
38 75 M 90 77 82 Rura)
39 63 M 82 93 86 Rural
40 VAl F 102 112 108 Urban
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