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ABSTRACT

Phillips, J.L._Comparison of CHC factors in the Vdoock Johnson-IIl and the Kaufman
Assessment Battery for Children-Degree of Education Specialist, May 2010, 69 pp.
(R. Dixon)

Assessments such as the Woodcock Johnson Ill, de8tsgnitive Abilities (WJ 1l

COG) and the Kaufman Assessment for Children-II BCAIl) are administered by
practitioners in order to determine eligibility fepecial education. The WJ lll, COG is
based on the Cattell-Horn-Carroll (CHC) theory ogcitive abilities and the KABC-Il is
grounded in the CHC theory and Luria’s neuropsyatickl theory of processing. This
study focused on how the CHC components and theabkeores of the WJ Ill COG and
the KABC Il related to one another and how théglscores on the KABC-II differed
from one another. Thirty students identified wigesific learning disabilities (SLD) were
administered both tests. Data was analyzed uspagrad-sample t test and the CHC
factors from the tests were correlated. The reshlbwed no significant differences
between the mean of students’ global scores arsigndicant difference between the
global scores. The subtests measuring the samef@dti@s showed 24 significant
correlations. These findings suggest that theescapresenting each CHC factor may
not be interpreted in isolation for students wittDS Cognitive processing deficits and

variance displayed by students with SLD could implae interpretation of these factors.
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CHAPTER |

INTRODUCTION

Statement of the Problem

The National Association of School PsychologiN&GSP) training standards
require school psychologists to collect data, tetesassessment results and evaluate
outcomes of service using empirically supportedrmiation (NASP, 2002). As a result,
school psychologists use standardized tests teassaedents’ intellectual abilities,
academic achievements and behaviors within theaad®tting in order to make
appropriate accommodations for them within thestlaem (Andrews, Saklofske &
Janzen, 2001). Additionally, research has showhdthool psychologists report
spending half of their time in psychoeducationaeasment activities (Hall, Claxton,
Jones, Clayton, Warnick & Daniels, 2007; Reschiwdéson, 1995).

Standardized assessments, such as intellectdas saee administered to help
predict a student’s future academic performancetamdentify students with special
abilities and/or learning problems (Mather & Robgfif994; Sattler, 2001). The most
common reason for administering individual intetiled scales is to obtain information
which may be used to determine a student’s eligytdfibr special education services, in
accordance with most state special education gogte(Kranzler, 1997). In fact,

ninety-eight percent of states include the conoéptsevere discrepancy between 1Q



scores and achievement scores in their classdicdefinitions of a learning disability
(Flanagan & Ortiz, 2001; Mather & Roberts, 199Zherefore, it is important for an
assessment tool to be based on an empirically stgaptheory in order for practitioners
to link assessment results to appropriate intereemqianning (Andrews et al., 2001).
Furthermore, when theory is not applied to assessaral instruction, school
psychology practice becomes potentially unsounan@gan & Ortiz, 2001).

A shift toward theory based intellectual scalegdwein the 1980s with the
introduction of the Kaufman Assessment BatteryGbildren, the revisions of the
Stanford-Binet and the Woodcock-Johnson Tests gh@@ioe Abilities-Revised
(Kaufman, 2000). Given this shift, many theorieéng intelligence have been
developed and analyzed. Additionally, as thesertas have taken hold, many
researchers have created and revised approprietieatual measures to guide
intervention and instruction, particularly in edtiocaal settings. Such theories can be
categorized as either quantitative or qualitativeature (Tupper, 1999). Quantitative
theories are derived from psychometric practicéslenqualitative theories are derived
from analysis of individual, clinical cases (Tupper

One such quantitative theory proposed by McGrE97) is known as the
Cattell-Horn-Carroll or CHC theory (Schrank, FlaaagWoodcock, & Mascolo, 2002).
This theory is an expansion and extension of migteopreviously devised theories of
cognitive abilities, in particular, those of SpearmThurstone, Vernon, Horn and Cattell,
Hakstian and Cattell and Fustafsson (Carroll, 199His comprehensive theory includes

ten broad abilities and has been identified as fitlest comprehensive and empirically



supported model of the structure of intelligenceently available.” (Flanagan and
McGrew, 1997, p. 315; Flanagan & Ortiz, 2001).

Another, more qualitative theory of intelligenseluuria’s neuropsychological
theory of processing (Languis & Miller, 1992). lals goal was to map out the brain’s
systems and functions responsible for the hightlpracesses associated with learning,
information processing and problem-solving abiéit{&aufman & Kaufman, 2004).
Luria’s theory suggests that the brain is compaddatree units/blocks of processing
which contributes to one’s overall performance @as & Miller, Luria,1973).

Given these two empirically based theories of liggehce, intellectual scale
developers are faced with a challenge of how tosenesthe components identified
within these theories. Quantitative measures aelihe use of standardized
tests/procedures, while qualitative measures are flexible and may include
observations and interviews (Tupper, 1999).

Richard Woodcock’s current intellectual scale, Wieodcock-Johnson Ill, Tests
of Cognitive Abilities (WJ 1l COG), published ir0R1, is based on the Cattell-Horn-
Carroll (CHC) theory of cognitive abilities (Schiaret al., 2002; Woodcock & Mather,
2001). The WJ lll COG assesses seven broad abilithich align with the CHC theory
abilities as defined by Flanagan and Ortiz (20@&jven this, CHC theory provides
support for interpretation of the WJ 1l COG andsapractitioners in identifying
students’ strengths and weaknesses within therolass(Schrank, et al.).

While Luria’s assessment measures were more gidgeés nature, Kaufman and
Kaufman were the first to present a practical assest measure that operationalized

Luria’s theoretical framework (Reynolds & FrencB08). The original Kaufman



Assessment Battery for Children (K-ABC) publishadlB83, applied advances in
psychology and neurology theories and researahmtétiectual assessment and was based
on a combination of Luria’s neuropsychological ttyeand the psychobiological cerebral
specialization theory (Kamphaus & Reynolds, 198mis intellectual scale looks at the
information processing components of sequentialsamdiitaneous processing; two main
components identified in Luria’s theory (Kaufmark&ufman, 2004; Naglieri, 1997;

Das, 1984).

The Kaufman Assessment Battery for Children, Sedgdition (KABC-II), is a
revision of the K-ABC with specific attention to arpanded theoretical foundation
(Kaufman & Kaufman, 2004). This revised assessnsegutounded in two modern
theories; the CHC theory and Luria’s neuropsychiclgheory of processing (Kaufman
& Kaufman). Kaufman & Kaufman claim to use a sfie@et of subtests to produce
assessment results that correspond to both theories

The WJ Ill COG and KABC —Il each provide overapresentations of one’s
cognitive abilities or global scores (Kaufman & Kaan, 2004; Woodcock & Mather,
2001). These scores are used as overall predmftorse’s academic success based on the
CHC or Luria factors assessed (Kaufman & Kaufmaonp@¢ock & Mather). In
addition, these scores are utilized by practitisraex 1Q scores that determine if a student

is identified as having a specific learning disinil

Purpose and Significance of the Study

The purpose of this study will focus on how the@ebmponents and the global
score (General Intellectual Ability- GIA) of the VIl COG and how the Luria

componentand global scores (Mental Processing Index - MEIRnid Crystallized
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Index - FCI) on the KABC Il relate to one anothém.addition, this study will also
focus on how the MPI and FCI on the KABC-II differ students classified with a
specific learning disability.

These findings are significant as intelligence sueas, such as the WJ lll GOG
and KABC -, are used in identifying the specifmgnitive deficits that are present in
children with specific learning disabilities, aslixgs in developing remedial instructional
strategies (Flanagan & Ortiz, 2001; Mather & Rofel®94). How the CHC factors on
the KABC-Il empirically relate with the CHC factoos the WJ 1ll COG for students
whom have been identified as meeting the stataitief of a specific learning disability
requires exploration. In addition, the MPI mayeof§ignificantly different information
than the FCI, particularly for students with a spedearning disability, given possible
difficulties in acquiring new information. Theseadings could provide practitioners
additional information to consider in the courses$essment selection and
interpretation.

Research Questions

Given the purpose of this study, the followinge@sh questions were developed:
R1: For students classified with a specific leagniisability, are the global intellectual
scores on the KABC-I1I (FCI and MPI) significantliffdrent than the global intellectual
score on the WJ 11l COG (GIA)?

R2: For students classified with a specific leagniisability, is the MPI significantly
different than the FCI on the KABC-I11?
R3: For students classified with a specific leagniisability, what is the relationship

between the CHC factors on the WJ Il COG and tR&Gactors on the KABC-II?



CHAPTER Il

LITERATURE REVIEW

The following discussion focuses on the curreetafstheoretical positions
salient to the development of intellectual scales the use of intellectual scales to guide
school psychologists in developing appropriaterugstion plans. This review of
literature begins with an introduction which disses the use of standardized tests and
the historical overview of intelligence measured #reory. Following this introduction,
several intelligence theories are discussed inldeteluding the Cattell-Horn-Carroll
Theory and Luria’s Neuropsychological Theory. Bwaling each theory discussion, a
standardized intellectual scale derived from trevjmusly reviewed theory of
intelligence is discussed. Finally, issues relabeithtelligence testing and the practice of
school psychology conclude the literature review.

Introduction

Sattler (2001) indicated that there are four mllaf assessment. These areas
include norm-referenced tests, interviews, obsematand informal assessment
procedures (Sattler). For students classified spigcific learning disabilities,
standardized assessments, such as intellectuakscah be useful in identifying specific
cognitive deficits (Mather & Roberts, 1994).

One prominent characteristic of individuals wigesific learning disabilities is

that they do not achieve at a level of expectetbpmance based on their abilities
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(Mather & Roberts, 1994). Thus, an assessmenttast be based on an empirically
supported theory in order for practitioners to ladsessment results to an appropriate
intervention plan (Andrews et al., 2001). In ortieachieve this, there has been a
dramatic shift in test construction and interprietabver the past 20 years (Kaufman,
2000). Many theories defining intelligence haverbdeveloped and many researchers
have created appropriate intellectual measuresatitigguide intervention and
instruction, particularly in educational settingBwvo prominent theories currently used
for test interpretation include the Cattell-Hornr@# Theory of Cognitive Abilities and
Luria’s Neuropyshological Theory of Processing.
Cattell-Horn-Carroll Theory of Cognitive Abilities

The Cattell-Horn-Carroll (CHC) Theory of Cognitivdilities, proposed by
McGrew, is an expansion and extension of previopshposed theories of cognitive
abilities, including Horn-Cattell's Gf-Gc Model difitelligence and Carroll’s Three-
Stratum Theory of Intelligence (McGrew, 1997). THhern-Cattell Gf-Gc Model of
Intelligence, developed in the early 1960s, watsailly a theory of two intelligences,
Fluid Intelligence and Crystallized Intelligenceqgiid & Noll, 1997; Stankov, 2000).
Over time, this theory has expanded to a theonjra# intelligences or broad abilities,
based on the changes in supporting empirical ecel@dorn & Noll). These
intelligences consist of nine broad abilities, utihg Fluid Intelligence, Crystallized
Intelligence, Short-Term Acquisition and Retriewdisual Intelligence, Auditory
Intelligence, Long-Term Storage and Retrieval, Ggm Processing Speed, Correct

Decision Speed and Quantitative Knowledge (Horn&;N\McGrew). Reading and



writing is a tenth broad ability which could alse imcluded in the Horn-Cattell Gf-Gc
Model (McGrew).

John B. Carroll (1996) developed a three-tier madahtelligence through the
use of factor analysis of more than 460 sets & datived from literature. As a result
Carroll generated a three stratum theory. Straéwel Il consists of a general
intelligence factor ord” which represents an overall, general, summatitelectual
ability (Carroll, 1996; McGrew, 1997). Stratum &Vl consists of eight broad factors
used to measure the general intelligence factar¢Cal996). These eight factors
include Fluid Intelligence, Crystallized Intelligesy General Memory and Learning,
Broad Visual Perception, Broad Auditory Perceptidrgad Retrieval Ability, Broad
Cognitive Speediness and Processing Speed/De@&gieed (Carroll, 1996; Carroll,
1997; McGrew). Finally, Stratum level | consist68 narrow abilities used to measure
the eight broad abilities (Carroll, 1996; Carrd997). See Figure 1 for an illustration of
the three stratum in Carroll’'s Three Stratum Theory

The Horn-Cattell Gf-Gc Model of Intelligence comtgsisome similarities and
some differences to Carroll's Three-Stratum Thewrintelligence (McArdle &
Woodcock, 1998; McGrew, 1997; McGrew & Flanagar@7)9 One difference is that
the Gf-Gc theory proposes that there is no ovenagopeneral intelligence factor and
instead there are several intelligences or primagptal abilities (Horn & Noll, 1997).
Horn and Noll argue that there is more than ond kinability that can be called
intelligence and there is no unifying principle falthat unites different forms of
intelligence. One similarity in both theorieshst they each include broad and narrow

abilities (McGrew).
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Figure 1. An illustration of the Carroll’'s Thre¢r&um Theory (based on Schrank, et al.,

2002).



Given the similarities and overlap between the €8&atum Theory and the
Horn-Cattell Gf-Gc Model of Intelligence, McGrewd@7) proposed a comprehensive
model which included ten broad abilities and 70 oarabilities. This theory was
created through the use of confirmatory factor ysialto confirm the broad and narrow
factors associated with intelligence; however tkistence of an overarching general
intelligence factor was not analyzed at that tieGrew). Given the statistical support
for these factors, Flanagan and McGrew (1997) lcaneluded that “an integration of
the three-stratum level theory of cognitive aleltiand the Horn-Cattell Gf-Gc theory
provides the most comprehensive and empiricallypstpd model of the structure of
intelligence currently available.”(p. 315). Thiseory has come to be known as the
Cattell-Horn-Carroll or CHC theory (Schrank et @002). The focus of this review will
be primarily on the ten broad abilities in the CH€ory. These factors include Fluid
Intelligence/Knowledge, Crystallized Intelligen€@yantitative Knowledge, Short-term
Memory, Visual Processing, Auditory Processing, ¢-o&rm Storage and Retrieval,
Processing Speed, Decision/Reaction Time or Spgeeading/Writing. See Appendix A
for the definitions of these factors.

Woodcock-Johnson I, Tests of Cognitive Abilities

The Woodcock-Johnson lll, Tests of Cognitive Alek (WJ 1Il COG), published
in 2001, is based on the Cattell-Horn-Carroll (CHI@ory of cognitive abilities
(Schrank et al., 2002; Woodcock & Mather, 2001)odfcock and Mather report that
test items were developed with the objective ofjadéely measuring the abilities and
constructs identified in the specifications deriviemn CHC theory. Additionally, all

three strata of the CHC theory are representedavgthimary focus for interpretation on
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the broad CHC factors or stratum Il (Schrank gt ahe WJ Ill COG assesses broad
abilities in the areas of Fluid Reasoning, Compnsimn-Knowledge, Short-term
Memory, Visual-Spatial Thinking, Auditory Procesgirhong-term Retrieval and
Processing Speed (Woodcock & Mather). The WJ-OIGfactors align with seven of
the CHC factors, see Table 1.

Table 1. The alignment of the CHC factors with Wi&-11l COG Factors

CHC Factors WJ-IIl COG Factors
Fluid Intelligence Fluid Reasoning
Crystallized Intelligence Comprehension-Knowledge
Short-term Memory Short-term Memory
Visual Processing Visual-Spatial Thinking
Auditory Processing Auditory Processing
Long-term Storage and Retrieval Long-term Retrieval
Processing Speed Processing Speed

Decision/Reaction Time or Speed
Reading/Writing

Quantitative Knowledge

Similar to the CHC factor structure, the WJ 1ll G@ comprised of single tests
of stratum | narrow abilities, two-test clusterssafatum Il broad abilities and a stratum
[l differentially weighted g-factor composite seofTaub & McGrew, 2004). For
descriptions of the WJ-1l1l COG broad ability scadesl the subtests used to measure

them see Appendix B.
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The WJ Ill COG provides a General Intellectual lapi(GIA) score as an overall
representation of one’s cognitive abilities gt &nd is used as an overall predictor of
one’s academic success. Factor analysis condbgt&édub and McGrew (2004)
revealed that the broad CHC factors most assocwitbécdy were Long Term Retrieval
(1.0), Fluid Reasoning, (.92), and Visual Spatiainking (.91), followed by Short-term
Memory (.85), Comprehension-Knowledge (.84), AuditBrocessing (.82) and
Processing Speed (.64) with a noticeably loweraghiog than the other six CHC factors
(Taub & McGrew).

The norming sample of 8,818 subjects for the WECOG provides empirical
evidence supporting the CHC-derived interpretatibthe general intellectual ability and
the cognitive abilities assessed on the WJ Ill Q@®Godcock & Mather, 2001). Two
major types of confirmatory factor analyses (CFAr&vcompleted. The first CFA
focused on models that includgdnd nine broad CHC factors. The significant logdi
supported the interpretation of these tests asamalis of the broad abilities to which they
were assigned. Additionally, almost all tests fritia WJ Il COG only load on a single
factor, increasing the confidence in the intergreteof the WJ Il COG cluster scores as
representing valid indicators of their respectibdies (Woodcock & Mather). The
second type of analysis included three levels ctois: g, broad CHC factors and narrow
CHC factors. The review of fit statistics reveathdt on all fit indices for the WJ Il
COG, the CHC model was the most plausible explandtr the standardization data
(Woodcock & Mather). While the CHC model has speaminence in the literature and

operationalized with the WJ-11l COG, there is arestmodel of intelligence that has also

12



been advanced as important in the description aasarement of intelligence in the
schools.

Luria’s Neuropsychological Theory

Luria’s neuropsychological theory of processing wasved from Luria’s clinical
research and observation conducted in Russia (Ls&ghliller, 1992; Reynolds &
French, 2005). This theory suggests that the lisatomposed of three interacting units
of processing. These consist of one unit that wtoksaintain one’s arousal and
attention, a second unit that receives and integriaformation from the environment,
and a third unit that involves planning and probleniving processes (Das, 1984;
Kaufman & Kaufman, 2003; Languis & Miller; Luria913; Reynolds & French).

Block one is the arousal and attention unit whghelieved to be the basis of all
human mental processes because it allows an individ initiate and regulate his
attention (Languis & Miller, 1992; Luria, 1973).rdn activity associated with this unit
has been measured during performance on taskeetiate selective, focused and
sustained attention (Languis & Miller). Topographbrain mapping researchers have
suggested that the functions for block one aretémtcan the subcortical areas of the brain
stem, including the reticular formation, midbrgions and medulla oblongata (Das,
1984; Languis & Miller; Reynolds & French, 2005).

Block two functions are located in the occipitayiptal and frontal temporal
lobes and are associated with sensory input aedration processes (Das, 1984;
Languis & Miller, 1992; Reynolds & French, 2009)his unit is responsible for
receiving, analyzing, encoding and storing incomifgrmation from the external world

(Kaufman & Kaufman, 2004; Languis & Miller; Luria973; Reynolds & French).
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Successive and simultaneous processing are coediteo primary ways in which
outside information can be encoded and understdadfnan & Kaufman; Languis &
Miller). Simultaneous processing is an integratdiseparate elements of experience into
groups (Languis & Miller; Reynolds & French). Arample of simultaneous processing
includes the KABC subtest Gestalt Closure whichumagl students to fill in and name an
incomplete picture (Das). Successive processititeisequential or linear integration of
information (Languis & Miller; Reynolds & Frenchxamples of successive processing
include the subtests Word Order and Digit Spanhichvstudents are required to recall
information provided to them by the examiner in saene order (Das). Although there
are differences between successive and simultarFoasssing, there are no specific
tasks that exclusively require one or the othéherathey work together to complete
tasks (Das; Languis & Miller; Reynolds & French).

Evidence provided through brain mapping suggesisitlock three functions are
located in the frontal region of the brain and r@sponsible for executive planning and
organizing (Languis & Miller, 1992). Such actieii include impulse control, regulation
of voluntary actions and spontaneous speech asaw@llanning and problem-solving
abilities (Languis & Miller; Luria, 1973; Reynolds French, 2005).

Although the three units have distinct functioing three units are constantly
interacting in order to perform mental operationd aomplex behaviors (Das, 1984,
Kaufman & Kaufman, 2004; Languis & Miller, 1992)uria (1973) states that all three
units are always involved in all forms of mentabg@essing and that these units cannot
carry out specific activities completely indepenitien“Intelligent behavior, in the Luria

model, is the product of the dynamic interplaytdd three blocks of the brain” (Reynolds

14



& French, 2005, p. 102). See Figure 2 for antitktson of the three units in the Luria

theory of intelligence.

Block 3:
Plans & Organizes Behavio
» Deals with overall
efficiency of brain
functions
* Involves decision making,
generating hypotheses,
planning, self-monitoring,
and programming
Represents the outp
response of the br&in

Block 2:
Codes & Stores Informatioxr
* Analyzes and integrates
incoming sensory
information

Uses successive and
simultaneous processt

Block 1:
Plans & Organizes Behavio
* Allow focus & attention
* Regulates energy level
and tone
* Allows receiving and
processing of
information

Figure 2. The three units of Luria’s theory of lhgence. (based on Kaufman &
Kaufman, 2004)
Kaufman Assessment Battery for Children
Alan and Nadeen Kaufman developed the original BCAwith the goals of
assessing intelligence from a strong theoreticaélzand providing guidance to

practitioners with intervention development (Kamph& Reynolds, 1984). The
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Kaufmans chose to base the Kaufman-AssessmentgaiteChildren (K-ABC) on the
several differing theories based on research iratbas of neuropsychology and
cognitive psychology (Kaufman, 1984). The K-ABCQ:@mprised of 16 subtests divided
into mental processing and achievement scales hvdre administered to children based
on their age (Goetz & Hall, 1984; Kamphaus & Redspl The subtest scores are
combined to determine one’s Sequential Processidganultaneous Processing, which
are combined to determine one’s Mental Processormgposite, a measure of one’s
general intelligence (Sattler, 2001). The K-ABGaincludes a separate Achievement
Scale and a Nonverbal Scale (Kamphaus & Reynoltis¢ Achievement Scale is kept
separate from the Mental Processing Compositedardo distinguish knowledge one
acquired from his/her environment from knowledganegd as a result of educational
opportunities (Sattler, 2001). The Nonverbal Scalgsed to assess children with speech
or language difference (Kamphaus & Reynolds).

The K-ABC generated much discussion, includingaisim and controversy in
relation to its theoretical perspective, the tagilzed on the test, the sequential and
simultaneous dichotomy, and the achievement veramgal processing dichotomy
(Anastasi, 1984, Das, 1984; Goetz & Hall, 1984;tK& Dunbar, 1984; Sternberg,
1984). First, Das suggests that because all thmiég of Luria’s theory are not assessed,
the K-ABC is not fully addressing Luria’s theorydatherefore does not have a strong
theoretical base. The K-ABC looked primarily a& thformation processing components
of sequential and simultaneous processing (KaufgnKaufman, 2004, Naglieri, 1997).
However, the tasks used to measure these compdmergdeen scrutinized and others

have concluded that the simultaneous processingsstare primarily visual tasks, while
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the sequential subtests are primarily memory té3ks; Goetz & Hall; Keith & Bunbar;
Sternberg). Furthermore, researchers have nostdelreral of the subtests have
loadings on both successive and simultaneous @imgeand are not pure measures of
the processes they claim to be measuring (Das;z&Goklall; Sternberg). Finally, it is
argued that distinguishing between achievementagntal processing is questionable as
declarative knowledge and procedural knowledgéatie required in the problem
solving process (Anastasi; Goetz & Hall; Sternbeig)response to these critiques,
Kaufman (1984) concludes that such assessmentsadno the development of new
instruments from additional theoretical perspedive
Kaufman Assessment Battery for Children, Second Etlon

In order to update the original K-ABC, The Kaufm@ssessment Battery for
Children, Second Edition (KABC-I11) was published2804. The K-ABC is a theory
based intellectual assessment with an enhancecktigad foundation (Kaufman &
Kaufman, 2004). First, this new intellectual ass@snt is grounded in two modern
theories: the CHC theory and the Luria theory (lKsarf & Kaufman). Kaufman &
Kaufman claim to use a specific set of subtespgaduce assessment results which
correspond to both theories. Eight of the sixtadrtests remain from the original K-
ABC and ten new subtests have been added (Kaufm@au®man). Furthermore, in
addition to sequential and simultaneous procegdasning and learning abilities are also
assessed (Kaufman & Kaufman). The KABC-II abisitedign with five of the CHC
factors, as well as Luria’s functions of intelligen see Table 3.

The KABC-II Scales are used to produce two glagakes. The Fluid

Crystallized Index (FCI) is an overall represematdf one’s abilities based on the CHC
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factors assessed. The other global score, thealleracessing Index (MPI) provides an
overall representation of one’s abilities basedhenLuria theory factors assessed. The
primary differences between the FCI and the MPltlaeescore interpretation, which is
based on the differing theoretical perspectivelse FCI was derived from the CHC
perspective and measures five broad abilities adiéneral cognitive abilities as
defined in Stratum Ill. The MPI is derived fromethuria model and excludes the
Knowledge/Crystallized Ability Scale because cohtemot emphasized in Luria’s
theory (Kaufman & Kaufman, 2004). See Table 2 far alignment of the KABC-II
scales with the CHC factors and the Luria factbos.descriptions of the KABC-II
Scales and the subtests used to measure them peadi C.

Table 2. The alignment of the KABC-II Scales withRlC and Luria factors

KABC-II Scale CHC Factors Luria Factors
Sequential/Gsm Short-term Memory Sequential Praogss
Simultaneous/Gv Visual Processing Simultaneousd2ing
Learning/Glr Long-term Storage and Learning Ability
Retrieval
Planning/Gf Fluid Intelligence Planning Ability
Knowledge/Gc Crystallized Intelligence

Auditory Processing
Processing Speed
Decision/Reaction Time or
Speed
Reading/Writing

Quantitative Knowledge
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Confirmatory factor analysis studies conductedhie norming sample indicate
that the core subtests have high loadings andiienmegsmeasures of their respective
factors. Additionally, the loadings for the abé# factors with the general factor are also
high suggesting that each of the abilities asseasethfluenced by the general ability
factor. Confirmatory factor analytical data alsdicate that the core subtests at each age
have good fit to the data (Kaufman & Kaufman, 2004)

Correlation studies comparing the original K-AB@hathe current KABC-II
show that the Sequential Processing Factor on tAB& correlates highly with the
Sequential/Short term Memory scale on the KABCAB(for ages 3 to 5 and .78 for ages
8 to 12). The Simultaneous Processing scale oartgmal K-ABC has lower
correlations with the current KABC-II Simultaneodsual Processing Scale (.62 for
ages 3to 5 and .69 for ages 8to 12). Mean saoréhe MPI of the KABC-Il are lower
than those on the Mental Processing Composite (MPRGhe original K-ABC by about 7
points for ages 3 to 5 (correlation of .65) and6fs for ages 8 to 12 (correlation of .85),
differences that can be accounted for by the Fhffiact. The MPC correlates higher
with the KABC-II FCI (.72) then with the MCI for &g 3 to 5, however, in age 8 to 12
the correlations are about the same (Kaufman & ianf 2004).

Correlation studies comparing the KABC-Il with &) IIl COG indicated that
the mean KABC-II FCI is slightly higher (0.4 poihthan the mean WJ Il COG GIA.
The correlations of the WJ Il COG GIA with the K&BII FCI are .77, and .78 with the
MPI. The highest correlation between the two tesketween the KABC-II
Knowledge/Crystallized Knowledge and the WJ 1l CGGmprehension Knowledge

Composite (.84). The measure of Fluid Reasonimgelades with Planning/Fluid
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Reasoning at .64, the Visual Spatial Processinly iimultaneous/Visual Processing
correlate at .51 and Working Memory with Sequeffiabrt-term Memory at .55.
Correlations of the WJ 11l COG measure of Long Té&wstrieval with the KABC-II
measure of Learning/Long-term Storage and Retriereaé not reported. There were no
children with a special-education classificatioalurded in this sample (Kaufman &
Kaufman, 2004). Therefore, it is important to exaarhow the CHC factors on the
KABC-Il empirically relate with the CHC factors dhe WJ Il COG for students whom
have been identified as meeting the state defmiioa specific learning disability in
order to assist practitioners in determining appede remediation.

Studies of Students with Learning Disabilities withthe WJ 11l COG and KABC-II

Validity studies conducted during the standardradf the WJ Ill COG explored
the differences of scores between students witinileg disabilities and those without
disabilities (Woodcock & Mather, 2001). One stways conducted at the Gregg and
Hoy University. Comparisons of the mean scorew/éen the two groups revealed
significant differences at the .05 level in allasexcept Visual-Spatial Thinking.
Students classified as having a learning disatsliywed the greatest significant
difference in scores in the areas of Auditory Pssagg (-11.7), Working Memory (-11.1)
and their overall General Intellectual Ability Sedr11.8).

Validity studies conducted during the standardarabf the KABC-Il compared
scores of students who met the criteria for thesifecation of a learning disability in the
areas of reading, math and written expression stitdents who did not meet criteria for
a disability (Kaufman & Kaufman, 2004). When compg their overall mean of scores

in each area, statistically significant differenaesll factors were noted, with the largest
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difference occurring with the global index scoré€and MPI), ranging from -16.0 to -
18.4. The amount of significant differences fae #CIl and MPI in each area were nearly
identical to one another, indicating little or rfteet on the global score of student’s with
learning disabilities with the inclusion of the rsage of Knowledge/Crystallized
Intelligence (CHC factor). Students classifiedvaseting the criteria for disability in
reading and students classified as meeting therieritor a disability in written

expression demonstrated the largest differencéseohearning/Long Term Storage and
Retrieval factor (-14.6 and -14.8 respectivelytamparison with their non-disabled
peers. In Mathematics, students with a learnisglallity demonstrated the largest
difference in the area of Planning/Fluid Reasor{i§.9) in comparison with students

without a learning disability.

Applications of Theoretical Intellectual Assessmenin Intervention Planning

One of the most frequently mentioned needs ofesttgdwith specific learning
disabilities is individualized instruction utilizincarefully selected instructional strategies
(Mather & Roberts, 1994). Research summarized b§Mw and Flanagan (1997)
indicated that assessments that do not assedsealitiat are not important for school
achievement do not offer any additional intervemiioformation to educators. In fact,
practitioners with knowledge regarding which coyeitprocesses are strongly related to
particular achievement areas, can tailor assessrt@neferral concerns (Schrank et al.,
2002).

The use of intellectual assessment results fodévelopment of classroom
intervention has been controversial among resees¢Rr@rello et al., 2007; Keith,

2000). Sattler and Saklofske (2001) suggest thanwnterpreting intellectual
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assessment results, the use of profile analysibedeneficial in formatting
interventions. However, much of the research da¢support such analysis (Gresham
& Witt, 1997; McDermott & Gutting, 1997; McDermofantuzzo, Glutting, Watkins &
Baggaley, 1992). Conversely, Naglieri (2000) aggtiiat a strong theoretical basis is
needed in order to adequately analyze studentigsand determine appropriate
intervention.

The WJ 1ll COG provides scores for interpretatdmll three levels of the CHC
theory, including nine broad cognitive abilitiedided by the CHC theory (Schrank et
al., 2002). More specifically, the CHC theory pd®s support for interpretation and aids
practitioners in identification of specific skiléd abilities which require remediation
(Schrank et al., 2002). For example, a study cetaedlby Evens, Floyd, McGrew and
Leforgee (2003) looked at the relationship of CH@itees and mathematical
achievement in students aged 6-19 and found teath 11l COG Comprehension
Knowledge and Fluid Reasoning abilities are strpmglated to Mathematical Reasoning
abilities and Processing Speed abilities are styom¢pted to Math Calculation abilities.
Mather and Jaffe (2002) recommend relating newimétion to acquired information
and incorporating an individual’s interests intadking new material in order to help
increase a student’s performance in relation to @etrension Knowledge. Furthermore,
Mather and Jaffe (2002) suggest teaching a stuggedific problem solving skills,
having the student overlearn information throughuke of repetition and review as well
as using real objects and manipulatives to aicthdent in learning a new concept are
possible ways to increase performance in Fluid &sag. Combining these techniques

during math instruction could be beneficial to @dsint demonstrating these weaknesses.
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Similarly, a study looking at the relationshiptb& CHC abilities as measured on
the WJ lll COG with reading achievement indicatiealt tShort-Term Memory,
Processing Speed and Long-Term Retrieval are diraogrelated with reading abilities
(Evens, Floyd & McGrew, 2002). Again, Mather amdfd (2002) have
recommendations related to each area of weaknessfidd. To increase one’s
performance in the area of Short-term Memory it mnayeneficial to have a student
paraphrase instructions or provide the student avghudy guide or teach the student
memory strategies, such as chunking or verbal reakaProcessing Speed can be
addressed by providing a student more time to ceta@ssignments or reducing the
guantity of work to increase the quality of the wor providing activities such as flash
cards to increase one’s rate and fluency. Finhttypg -Term Retrieval concerns can be
addressed by providing overlearning and repetiteaching memory aids such as
rehearsal and mnemonic strategies and limitingatheunt of new information presented
in one learning session (Mather & Jaffe). Applythgse strategies during reading
instruction is likely to be beneficial for a studetruggling in these areas with reading
concerns.

Overall, a review of research by McGrew and Flangd@98) investigating
comparisons of CHC abilities with reading and mathievement indicated that although
there are some abilities more commonly associatddparticular academic skills, these
abilities may differ by individual. Therefore, Wiproper analysis of a student’s
performance on the WJ Il COG in combination whie CHC theoretical interpretation
can lead to appropriate and effective remediatorsfudents classified with Learning

Disabilities.
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Languis and Miller (1992) reported that using Buheory educational
interventions can be designed and implemented &@agnitive-science basis through
brain mapping to make connections between braiogsing and task performance.
Suggestions for interventions include the teachaking appropriate accommodations
based on the student’s cognitive processing patmd teaching the student self-
management skills. Furthermore, progress could @matored through the use of pre-and
post-testing with brain mapping to evaluate charagseciated with cognitive
interventions (Languis & Miller, 1992). Shaywitz0@3) looked specifically at brain
mapping and intervention for students with readirsgbilities or dyslexia. Brain
imaging studies found that students with dyslekievsdifferent brain activation patterns
than good readers. More specifically, dyslexicdexa show an underactivation of neural
pathways in the back of the brain and an overabinan frontal regions of the brain in
comparison with good readers (Shaywitz, 2003).irBraages after a year long reading
intervention showed brain activation comparablgdod readers (Shaywitz). This type
of intervention monitoring and evaluation suppainis suggestions made by Languis and
Miller in applying Luria’s brain mapping researchcognitive processing.

Summary

In order to comply with classification definition$ a learning disability in most
states, School Psychologists frequently use stdimiat intellectual scales to identify
specific cognitive deficits (Flanagan & Ortiz, 2Q004ather & Roberts, 1994). In order to
link assessment results to an appropriate inteimeiplan, these intellectual scales must
be based on an empirically supported theory (Andretal., 2001). The Woodcock-

Johnson Ill, Tests of Cognitive Abilities (WJ IITOG), published in 2001, is based on

24



the Cattell-Horn-Carroll (CHC) theory of cognitiedilities (Schrank et al., 2002;
Woodcock & Mather, 2001). The Kaufman AssessmettteBy for Children, Second
Edition (KABC-ll) is based on two modern theoridgse CHC theory and the Luria
theory (Kaufman & Kaufman, 2004). Research hagatdd that both the CHC and
Luria theories can provide practitioners with pieadtinformation which can be used to
plan assessments and interventions for studentsl@atning disabilities (Evens et al,
2002; Evens et al., 2003; Languis & Miller, 1992atker & Jaffe, 2002; McGrew &

Flanagan, 1998; Shaywitz, 2003).
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CHAPTER 1lI

METHODOLOGY

This study had multiple purposes. The first pggof this study was to
determine how the two global scales on the KABGH& Fluid Crystallized Index (FCI)
and the Mental Processing Index (MPI1) compare wiénGlobal Intellectual Ability
(GIA) score on the WJ 1l COG for students clagsifvith a Specific Learning
Disability. A second purpose of this study waslétermine if the two global intellectual
scales, the FCI and the MPI, provide significadiifjerent scores for students classified
with a Specific Learning Disability, due to the kxgon of Crystallized Ability from the
MPI scale. Finally, a third purpose was to deteerhiow the Cattell-Horn-Carroll
Theory (CHC) factors on the Woodcock Johnson IdstE of Cognitive Abilities (WJ I
COG) and the CHC and Luria factors on the Kaufmase&sment Battery for Children,
Second Edition (KABC-II) relate to one another,@feally in children with learning
disabilities.

This section will explain the participants and mrdares used for data collection
in this study. Then, the measures used in the siultipe detailed, and both reliability
and validity of the instrument will be providedngily, the hypotheses and data analysis

of the study will be provided.
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Participants

A total of thirty participants classified as haviadearning disability, ages 7 -18,
were gathered for this study. This sample wastsdefor several reasons. First, school
psychologists spend more than fifty percent ofrthimie assessing students for specific
learning disabilities (Reschly & Wilson, 1995). c6ad, school aged students identified
as meeting the criteria for a Specific Learningabi$ity provided scores to accurately
explore the purpose of this study. There was etrpmary determination of which
students would be involved, rather students wesess®d as consent was returned.
Fourteen of the participants were female and 1@wele. Furthermore, 13 students
were from Marion, Wl and 17 from New London, WI.

Marion is a rural community serving a student pagah of approximately 600
students, grades 4K through 12. There is one HaneSchool and one Middle/High
School. Ninety-five percent of the student pogalais white and less than five percent
of the students are Hispanic, Native American daA®thnicities. Thirty-three percent
of the school district's student population receifree or reduced priced lunch.
Approximately 14 percent of the student populat®ientified as students with
exceptional education needs requiring special dgucprogramming.

The New London School District serves studentsigjvin a rural community.
There are four elementary schools, one middle dambone high school. There are
approximately 2,439 students attending the New barféublic Schools, ages 3-21.
Ninety-two percent of the student population isteh6.2 % is Hispanic, 0.7% is Black,
0.6% is Asian and 0.2% is American Indian. Twelhisee percent of the school district's

student population receives free or reduced prieech. Approximately twelve percent
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of the student population is identified as studevith disabilities requiring special
education programming.

Procedures

Prior to data collection beginning within the sochsettings, permission from the
UW-La Crosse IRB committee was obtained to enstimiea procedures were followed
within the context of this study. | contacted smlisdo solicit interest in this project.
Active consent forms were sent to parents of stisdeges 7 to 18 who had been
classified with a learning disability, requestirgymission for their child to participate in
this study. Once consent was obtained, students setected and informed that
assessments may take two sessions with each sésstiog approximately an hour and a
half. If the student did not wish to participatetihe study, the student was excused. See
Appendix D for samples of the consent forms.

Once permission from the student was obtainedgestsdvhom had previously
been administered the WJ Ill COG or the KABC-Ilhiuit the last 3 years were
administered the other intellectual scale onlyud®hts who had not been administered
the WJ Il COG or KABC-II within the last 3 yearsewe administered both tests at
different times, alternating the order of admirattn for each student. Students were
not tested for longer than a two hour period adidfong each testing session, students
were compensated with $5.00 for their time. Sttglenformation regarding test results
from the WJ 1l COG and the KABC-II are confidentid heir identification information

will not be released.
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Instruments

The CHC factors and Luria factors were measureausie Woodcock Johnson
lll, Tests of Cognitive Abilities (WJ 1l COG) arntie Kaufman Assessment Battery for
Children, Second Edition (KABC-I1l). Both measuhes/e a mean of 100 and a standard
deviation of 15 (Kaufman & Kaufman, 2004; WoodcdMather, 2001b).

The WJ 1lIl COG assesses one’s abilities in thesaoé&€omprehension-
Knowledge (Gc), Long-Term Retrieval (GIr), Visugb&ial Thinking (Gv), Auditory
Processing (Ga), Fluid Reasoning (Gf), Processpee8® (Gs) and Short-Term Memory
(Gsm) (Woodcock & Mather (2001b). See Table 3erreliability statistics for the WJ
[l COG CHC clusters and the General Intellectubllify Score for ages 2 -80. The
Standard Error of Measurement values are repostedeorange of scores obtained
across the age levels. This table reveals that median reliabilities for each cluster are
.90 or higher.

Table 3. Cluster Reliability Statistics for the WICOG (Woodcock & Mather, 2001b).

Cluster Range of Standard Error of Median Cluster
Measurement Values Reliability Coefficient
General Intellectual Ability 1.50-2.60 .98
Comprehension-Knowledge 2.12-4.24 .95
Long —Term Retrieval 3.97-8.22 .88
Visual-Spatial Thinking 5.20-8.22 .81
Auditory Processing 3.00-5.61 91
Fluid Reasoning 3.00-7.56 .95
Processing Speed 2.60-6.18 .93
Short-term Memory 3.72-6.18 .88
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Internal Structure Validity is the measure of gi@ngth of the relationship
between the test components and the theoreticel bithe test components. See Table
4 for the range of intercorrelation validity scofesthe CHC clusters on the WJ Il COG
across ages 6-13 as reported by Woodcock and M@®etb). This intercorrelational
data provides evidence that each test cluster iisd@mpendent measure from the other test
factors.

Table 4. The Range of Cluster Score Intercorratatian the WJ 1l COG

Cluster GIA Gc Glr Gv Ga Gf Gs

Gc .79-.81

Glr .68-.73 .47-.52

Gv 44-48 .25-32 .37-.38

Ga .59 44 40-41 .26-.27

Gf .81 .53-55 .52-58 .34-36 .39-.40

Gs .62-.68 .34-38 .39-46 .29-30 .31-33 .37-45

Gsm 72-74 A43-47 44-48 .25-27 37 A7-.49 -.434

The KABC-II measured Planning Ability, Learning Aibi, Sequential
Processing and Simultaneous Processing from the theory along with Short-Term
Memory, Long-Term Storage and Retrieval, Fluid Reasy, Visual Processing and
Crystallized Ability from the CHC theory (Kaufman KRaufman). In addition, the
KABC-II offered two global scales. The Fluid Cragbized Index (FCI) is an overall
representation of one’s abilities based on the @&tfbrs assessed. The second scale,

the Mental Processing Index (MPI) provided an oeepresentation of one’s abilities
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based on the Luria factors assessed. See Tabtdltefeeliability statistics for the

KABC-II CHC factors, Luria factors and global indszores for ages 7-12. The Standard
Error of Measurement values are reported by thgeah scores obtained across age
levels as reported by Kaufman & Kaufman (2004). Balgle 6 for the intercorrelation
validity scores for the CHC/Luria clusters on thaBC-II for ages 7-12.

Table 5. Reliability statistics for the KABC-II

Cluster Range of Standard Error of Test-Retest Reliability

Measurement Values

Sequential/Short-term Memory 4.68-5.51 .80
Simultaneous/Visual Processing 4.93-5.63 .76
Learning/Long-term Retrieval 3.90-4.32 .76
Planning/Fluid Reasoning 3.24-5.83 .82
Crystallized Intelligence 3.63-4.58 .88
FCI 2.66-2.91 91
MPI 2.95-3.36 .89

Table 6. Intercorrelation validity scores for thelC/Luria Clusters on the KABC-II

Cluster Seq/Gsm Sim/Gv  Learning/Glr  Planning/Gf  Gc  FCI
Simultaneous/Gv 34

Learning/Glr 31 42

Planning/Gf .36 .53 A7

Gc .39 49 51 .61

FCI .63 74 .74 .79 .81

MPI .67 .76 75 .79 .67 .98
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Hypotheses

The following null hypotheses will be analyzed:

1. There will be no significant differences betweea tfobal intellectual
scores on the KABC-I1I (FCI and MPI) and the gloiméllectual score
on the WJ 1ll COG (GIA)

2. There will be no significant differences betweea WPI and FCI
scores for students classified with learning digads.

3. There will be no correlation between the CHC fagtoeasured with
the WJ Ill COG than the CHC factors measured withKABC-I| for
students classified with a learning disability.

Data Analysis
In order to determine if differences exist betwédenglobal intellectual scores on
the KABC-Il and the WJ Ill COG, data was analyzethg a paired-sample t test. Next,
the CHC factors from the WJ 1ll COG were correlateth the CHC/Luria factors on the
KABC-II. Each factor was compared to all otherttas in order to determine how

independently each factor was measured on eadleattal scale.
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CHAPTER IV

RESULTS

This study looked at multiple research questi@garding the differences
between the global intellectual scores on the KAB@he global intellectual score on the
WJ Il COG (GIA) as well as the differences betwées two global scores on the
KABC-II. Additionally, it looked at the relationghbetween the CHC factors on the WJ
[l COG and the CHC factors on the KABC-II. Thisapter begins with the descriptive
statistics of students’ scores and then follow# whe results and discussion of each
research question.

The means, standard deviations and minimum andnmugx scores earned by
students tested with the KABC-II are provided irblea7. These data show that the
students’ mean of subtest and global scores feNden 86 and 92, with standard
deviations ranging from 7 to 13. This suggesas #% a group, these students earned
mean scores primarily in the low average rangenerikiABC-Il and lower than the
overall performance of students in the standardimatample. The standard deviations
are also smaller than those from the standardizatonple. This restricted range
suggests less variability of scores for studentk specific learning disabilities than
found in students without specific learning disiilei. This data also shows a large range
of scores with a minimum score of 54 and a maxingaore of 123. This suggests that

students with Specific Learning Disabilities tenddemonstrate significant variations

33



within their cognitive processing.

Table 7. Descriptive Statistics for Students Testegd the KABC-II (n = 30)

Mean Standard Deviatior Minimum  Maximum

Sequential/Gsm 87.90 11.68 66 112
Simultaneous/Gv 92.00 13.92 58 118
Learning/Glr 93.47 9.68 81 123
Planning/Gf 89.73 12.05 54 117
Knowledge/Gc 88.33 7.37 72 100
Fluid Crystallized Index (FCI) 86.97 8.52 68 106
Mental Processing Index (MF 87.83 10.22 66 111

The means, standard deviations and minimum andnmuzx scores earned by
students tested with the WJ 1l COG are providedable 8. These data show that the
students’ mean standard scores on the WJ Ill Cx@&sts and global scores fell
between 85 and 95, with standard deviations ranfgorg 7 to 18. This suggests that as
a group, these students earned mean scores pyinmatiile low average range on the WJ
[l COG and lower than the overall performancetofients in the standardization
sample. The standard deviations are also smaberthose from the standardization
sample. This restricted range suggests less vhiyadifi scores for students with specific
learning disabilities than found in students withspecific learning disabilities. This
data also show a large range of scores with a nuimirecore of 26 and a maximum score
of 127. This data suggests that students withifpé&earning Disabilities tend to

demonstrate significant variations in their cogr@tprocessing.
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Table 8. Descriptive Statistics for Students Testéh the WJ 1l COG (n = 30)

Mean  Standard Deviatior Minimum Maximum

Comprehension Knowledge 89.37 7.95 70 105
Long-term Retrieval 85.80 8.57 70 105
Visual-Spatial Thinking 94.47 7.89 76 114
Auditory Processing 95.90 13.44 72 127
Fluid Reasoning 89.67 9.56 69 109
Processing Speed 88.27 18.91 26 119
Short-Term Memory 86.27 9.77 64 107
General Intellectual Ability (GIA) 85.53 9.26 54 101

One of the main questions that this study examisi¢lgde difference between the
various scores across intelligence tests and witl@rK ABC-1l based on the different
theoretical models. For the first part of this gims both global IQ scores on the KABC-
Il were compared to the global 1Q score for the NVGOG. In a paired t-test neither the
FCI, t1(29) = 1.09, p > .05, nor the MPI, t(29) 44, p > .05, were significantly different
from the GIA. In addition, the FCI was not signéidly different from the MPI, t(29) = -
1.72, p > .05. The results, as hypothesized, shawthere is no significant difference
between the mean of students’ global scores oKARC-1l1 and the WJ Ill COG and
there is no significant difference between the ghabal scores on the KABC-II. In
addition, there are significant correlations betmvte global scores on each test. The
GIA is correlated with the FCI at .68, and with 1@l at .61. The MPI and FCI are

correlated at .97. A visual description of the @liéint IQ scores can be seen in Fig 3.
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Global Scores
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Figure 3. KABC-Il and WJ Il COG Global Score Coanigons
The second question examined if students withiBpéearning disabilities had a
similar pattern of performance across the diffef@imeasures. A one-tailed correlation
matrix was computed for the factors on the KAB@uid the WJ-1lIl COG (see Table 9).
Table 9 shows 24 significant correlations betwienCHC factors on the WJ Il
COG and the KABC-II for students with specific leigrg disabilities. When looking
specifically at the subtests on the KABC-II and W& 11l COG that measure the same

CHC factors, significant correlations exist (se@edl0).

36



Table 9. Intercorrelations Between CHC FactorshenktABC-1l and the WJ 1ll COG

KABC-II
Scales Sequential/GsnSimultaneous/Gv Learning/Glr  Planning/Gf Knowledge/Gc
WJ Il COG
Comprehension 58 32* A5%* S7** 7O
Knowledge
Long-term .38* .03 A3 .02 .20
Retrieval
Visual-Spatial .34* A3* .29 .64 .09
Thinking
Auditory A3 .00 .16 27 Al
Processing
Fluid -.01 .16 19 48 .27
Reasoning
Processing .10 .29 .08 50+ .10
Speed
Short-term S A4** .39* .38* A4**
Memory
n=30

**Correlation is significant at the .01 level (1H&d)

*Correlation is significant at the .05 level (1)
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Table 10. Intercorrelations between the KABC-II &d Il COG Scales Related to the

Same CHC Factor

CHC Factors KABC-Il Scale WJ-IIl COG Scale Correlat
Short-term Memory Sequential/Gsm Short-term Memory S59**
Visual Processing Simultaneous/Gv Visual-Spatial A3**
Thinking
Long-term Storage Learning/Glr Long-term Retrieval A43**

and Retrieval

Fluid Intelligence Planning/Gf Fluid Reasoning H8*
Crystallized Knowledge/Gc Comprehension- 70**
Intelligence Knowledge

**Correlation is significant at the .05 level (1H&d)

A correlation study between the WJ 1ll COG andKAEBC-11 with regular
education students was conducted during the KAB&ahdardization (Kaufman &
Kaufman, 2004). Of the scores reported, higheretations were found in the
standardization sample between the composite stmrése corresponding CHC factors
than were found in this study. The highest corratateported was between the KABC-II
Knowledge/Gc and the WJ Il COG Comprehension Krealge (.84). The two
measures of Fluid Reasoning and the two measundshl Processing were also
significantly correlated (.64 and .51 respectivigufman & Kaufman). Similar to
findings in this study, the KABC-1l Simultaneous/@emposite had a higher correlation
with the WJ 11l COG Fluid Reasoning composite thath the Visual Processing

composite. Correlations for the other CHC facteese not reported.
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CHAPTER V

DISCUSSION

The purpose of this study was to examine the #tmai basis for two different
cognitive measures. This was done in order to pepractitioners with additional
information to consider in the course of assessmelettion and interpretation for
students identified with specific learning disai®. This chapter begins with a
discussion of these findings, followed by implicaus this research has on the field of
school psychology, and concludes with limitatiohghis study and direction for future
studies.

First, as hypothesized, it was found that thereisignificant difference between
the mean of students’ global scores on the KAB&nll the WJ Ill COG and no
significant difference between the two global seaa the KABC-II. It is likely that this
lack of difference is related to the similaritiestwween the tests. Each intellectual measure
is grounded in the Cattell-Horn-Carroll theory ofaitive abilities, suggesting
similarities between the tasks on the tests (Kanffa&aufman, 2004; Woodcock &
Mather, 2001). In addition, the KABC-II utilizes awerlapping set of subtests to
produce assessment results that correspond toHKetiory as well as Luria’s
neuropsychological theory of processing, thus ssigiug similar global scores.

Second, for students with specific learning dikiaés, it was found that there

were 24 significant correlations between their ss@ssessing CHC factors on the WJ lli
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COG and the KABC-II. More specifically, when loaki at the composite scores on the
KABC-II and the WJ Il COG that measure the sameddHictors, significant
correlations exist. This would be expected givendabrrelations found in the initial
studies reported by Kaufman during the standardizgirocess of the KABC-II (2004).
However, significant correlations also exist betweemposite scores not measuring the
same CHC factor, and in some instances compositescepresenting different CHC
factors have higher correlations. For example KABC-1l Simultaneous/Gv composite
score has a higher correlation with the WJ Il COirt-term Memory composite score
than with the corresponding CHC factor of Visuabtg Thinking. The Learning/GlIr
composite has a higher correlation with ComprelmmKinowledge, rather than Long-
Term Retrieval. Planning/Gf has a higher correfatiath Visual-Spatial Thinking and
Comprehension Knowledge than with Fluid Reasonifigese unexpected correlations
suggest that the composite scores representing@&@d€Chfactor may not be interpreted as
a measure of the factor to which it was assignaetrdither as mixture of factors for
students with specific learning disabilities. B@lsuggests that multiple cognitive
abilities are used when completing tasks and thatdifficult to perform a task that
isolates one factor.

In addition, when looking at the correlations be#w the CHC factors measured
on the KABC-Il and the WJ Il COG, Simultaneous/@yes not have the highest
correlation with any of the WJ 1ll COG factors. tRermore, Sequential/Gsm has the
highest correlations with Auditory Processing ahdi&term Memory. Planning/Gf has
the highest correlations with Visual-Spatial Thimi Fluid Reasoning and Processing

Speed. These findings suggest that the scoressaming each CHC factor may not be
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interpreted in isolation for students with learndigabilities. It could also suggest that
cognitive processing deficits displayed by studevite Specific Learning Disabilities
could have impacted the relationship between theesponding factors.

The WJ Ill COG Short-term Memory Composite scagaificantly correlates
with all of the KABC-II composite scores. This segts that memory may be an
indicator in all of the KABC-II subtests. This malso impact how students with specific
learning disabilities perform on this assessment.

There were significant correlations found betwtenglobal scores, with the
highest correlation between the MPI and FCI. Tloeseelations are higher than all but 2
factor correlations. This suggests that similamitage abilities may be compared more
effectively at the global level than at factor sture level.

Students with specific learning disabilities weetected to participate in this
study. The correlation study with regular educastrdents that was conducted during
the KABC-Il standardization reported higher cortielas were found in the
standardization sample between the composite stmrése corresponding CHC factors
than were found in this study. These differencagdbe a result of processing deficits
and variance often displayed in students with gpdeiarning disabilities.

Implications to School Psychology

Ninety-eight percent of states include the concéjgt severe discrepancy
between 1Q scores and achievement scores in tlassification definitions of a learning
disability (Flanagan & Ortiz, 2001; Mather & Rol®ri994). However, the use of
intellectual assessment results for educationgnaraming has been controversial

among researchers (Fiorello et al., 2007; Keitl®(0 Sattler and Saklofske (2001)
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suggest that when interpreting intellectual assessmesults, the use of profile analysis
can be beneficial in formatting interventions. Hower, much of the research does not
support such analysis (Gresham & Witt, 1997; McDatr& Gutting, 1997; McDermott,
Fantuzzo, Glutting, Watkins & Baggaley, 1992).

The findings in this study suggest that schookhsjogists may want to continue
to focus on global scores, rather than focusingpotor analysis. However, the
correlations between factors may be stronger whemparing individual student
performance across factors.

Naglieri (2000) suggested utilizing a theory-baapgroach to subtest analysis,
rather than looking at relative ipsative strengthd weaknesses. His study focused on
applying the Planning, Attention, Simultaneous &adcessive (PASS) theory to the
Cognitive Assessment System (Naglieri). He fourad the presence of cognitive
weaknesses was significantly related to acadenmieaement and the presence of a
relative weakness was not. Since the WJ Ill COGthadKABC-II are both theory-based
assessments, this alternative factor analysis reaf greater value when identifying
children with learning difficulties and may aid ptiéioners with intervention planning
(Naglieri, 2000).

Limitations and Future Research

This study does have limitations. The studentetefor this study were identified
with specific learning disabilities. Specific Learg Disabilities encompass a range of
different academic skill deficits that may be masted in different patterns of cognitive
processes. Students in this study were not sepdoased on the specific area of learning

disability. Therefore, cognitive profiles that miag associated with any specific

42



academic skills were not examined. Future resdatised on the comparison between
students with specific learning disabilities in theying academic areas may provide
insight to cognitive differences that would helf@hool Psychologist draw conclusions
based on assessment results.

Furthermore, in this study the composite factat global scores for each test
were compared, however, the subtests that makieeugpoimposite scores were not
examined. Therefore confirmatory factor analysekilog at how each subtest loads on
each of their assigned factors was not conductestalents with specific learning
disabilities. It is likely that differences withoomposite scores and for some students do
exist. These differences could potentially imp&et interpretation of the composite
scores. Further exploration at the subtest leveldcpotentially provide School
Psychologists with the ability to analyze studesfgrmance on individual tasks and
allow further examination of cognitive functioning.

In addition, there were no reliability checks cdeted in relation to the scoring of
these assessments. Results of reliability analysalsl reveal potential scoring errors,
thus invalidating the scores produced which wollidnately impact the findings of this
study. Further examination in this area could puadly validate these findings.

Finally, the sample size for this study did nddwalfor the examination of diverse
populations. Further research with participantenfidifferent socioeconomic levels and
ethnic groups should be examined. This data magdnghe findings in a similar study.

Conclusion
Based on the findings in this study, one can aaiekhe composite scores

representing each CHC factor on the WJ 1l COG KABC-II may not be interpreted in
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isolation of the other factors for students witre&fic Learning Disabilities. Cognitive
processing deficits displayed by students with 8doearning Disabilities may impact
the measurement of these factors. As a resultos@sychologists may want to continue
to focus on global scores when looking at cognifix@essing, rather than focusing on

factor analysis.
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APPENDIX A

CHC BROAD ABILITY DEFINITIONS



CHC Broad Ability Factors

Definitions

Fluid Intelligence/Knowledge

Mental operationsttaa individual uses
when faced with a novel task that cannot
performed automatically.

be

Crystallized Intelligence

The breadth and depth person’s
accumulated knowledge of a culture and
the effective use of that knowledge.

Quantitative Knowledge

An individual’'s store of actulated
quantitative, declarative and procedural
knowledge.

Short-term Memory

The apprehension and holding of
information in immediate awareness as
well as the ability to use the information
within a few seconds.

Visual Processing

The generation, perception, arsgly
synthesis, storage, retrieval, manipulatio
and transformation of visual patterns and
stimuli.

-

Auditory Processing

The perception, analysis amihegsis of
patterns among auditory stimuli as well g
the discrimination of subtle differences in
pattern of sound.

Long-term Storage and Retrieval

The ability to stoew or previously
acquired information in long-term memor
and to retrieve it fluently later through
association.

Processing Speed

Performing cognitive tasks flyemtt
automatically, particularly when under
pressure to maintain focused attention at
concentration.

Decision/Reaction Time or Speed

The immediacy witich an individual
can react to stimuli or a task or the ability
to work quickly over a longer period of
time.

Reading/Writing

Knowledge of basic reading and wgt

skills necessary for comprehending writtén

language and expressing thoughts and ideas

through writing.

(Flanagan & Orbitz, 2001, p.9-25)
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APPENDIX B

DESCRIPTIONS OF THE WJ-1lIl COG SCALES AND SUBTESTS



Scale/Subtest

Definition/Description

Fluid Reasoning

The ability to reason, form concepts and solve @b
using unfamiliar information and novel procedures

Concept Formation

A measure of Fluid Reasoningithatlves inductive
logic in which an individual is presented stimuli i
which he/she needs to determine the rule for ¢aah i

Analysis-Synthesis

A measure of Fluid Reasoningithalves deductive
reasoning in which an individual is required tos@a
and draw conclusions based on the given conditions

Comprehension-Knowledge

A measure of one’s previously acquired knowledge &
one’s ability to communicate this information vdipa

N

Verbal Comprehension

A measure of Comprehensiom#atge that contains
four parts:
Picture Vocabulary requires an individual to idgnti
pictures of familiar and unfamiliar objects.
Synonyms requires an individual to provide a symony
after hearing a word. Antonyms requires an indiaid
to provide an antonym after hearing a word.
Verbal Analogies assesses one’s ability to reasargu
word knowledge; requiring an individual to complate
word analogy that is presented.

General Information

A measure of Comprehension Kadge assessing thg
depth of one’s verbal knowledge.

v

Short-Term Memory

The ability to perceive, analyze, synthesize aimkth
with visual patterns, including the ability to stcand
recall visual representations.

Numbers Reversed

A measure of Short-term Memorghvaquires an
individual to hold a span of numbers in memory whil
reversing the sequence

Memory for Words

A measure of Short-term Memort tieguires an
individual to repeat a list of unrelated wordshe t
correct sequence.

Visual-Spatial Thinking

The ability to perceive, analyze, synthesize amkth
with visual patterns, including the ability to staand
recall visual representations.

Spatial Relations

A measure of Visual-Spatial Timgkhat requires an
individual to identify the two or three pieces thatm a
complete target shape.

Picture Recognition

A measure of Visual-Spatialnkimg that requires an
individual to recognize a set of previously present
pictures within a field of distracting pictures.

Auditory Processing

The ability to discriminate, analyze and synthesize
auditory stimuli, including the ability to proceasd
discriminate speech sounds that are presented unde
distorted conditions.
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Sound Blending

A measure of Auditory Processing tbquires an
individual to listen to a series of syllables ahdrt
blend the sounds to produce a word.

Auditory Attention

A measure of Auditory Processihgt requires and
individual to point to a picture after hearing rtder
distorted conditions.

Long-term Retrieval

The ability to store information and fluently rewe it
later in the process of thinking.

Visual-Auditory Learning

A measure of Long-term Retal that requires an
individual to learn and recall information that is
presented through visual and auditory means.

Retrieval Fluency

A measure of Long-term Retridiak assesses how
fluently one can retrieve previously learned infation.

Processing Speed

The ability to perform automatic cognitive tasks,
particularly when measured under pressure to maint
focused attention.

Visual Matching

A measure of Processing Speedrdtires an
individual to locate two identical objects.

Decision Speed

A measure of Processing Speedeitpaires an
individual to quickly locate pictures based on dienp
concepts.

(Woodcock and Mather, 2001)
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APPENDIX C

DESCRIPTIONS OF THE KABC-Il SCALES AND SUBTESTS



Scale/Subtest Description

Sequential/Gsm The child is presented with a set of stimuli and
must reproduce the stimuli in the exact order th¢
were presented.

1%}
<

Number Recall The child repeats a series of numhbete same
sequence as the examiner said them, with serigs
ranging in length from 2 to 9 numbers.

Word Order The child touches a series of silhogetfe
common objects in the same order as the examjiner
said the names of the objects; more difficult items
include an interference task between the stimulus
and response.

Simultaneous/Gv The child is presented with a problem that includes
visual stimuli and requires some type of spatial
manipulation and nonverbal reasoning to solve
correctly.

Block Counting (ages 13-18) The child counts thecexiumber of blocks in
various pictures of stacks of blocks. The stacks a
configured such that one or more blocks is hidden
or partially hidden from view.

Rover (ages 6-18) The child moves a dog to a bortb®
checkerboard-like grid that contains obstacles and
tries to find the “quickest” path.

Triangles (ages 3-12) The child assembles sewdeatical foam
triangles (blue on one side, yellow on the other)
match a picture of an abstract design.

~—+

Planning/Gf The child is presented with a novel nonverbal
problem, different from the kinds of problems
taught in school, and must use verbally mediated
reasoning to figure out the correct answer.

Pattern Reasoning The child is shown a seriesraftitthat form a

logical, linear pattern, but one stimulus is migsin]
the child completes the pattern by selecting the
correct stimulus from an array of 4 to 6 options at
the bottom of the page. Most stimuli are abstract,
but some easy items use meaningful pictures.

Story Completion The child is shown a row of pieithat tell a
story, but some of the pictures are missing. The
child is given a set of pictures, selects on thesor
that are needed to complete the story, and places
the missing pictures in their correct locations.

Learning/Glr The child is taught verbal labels that are paired
with visual stimuli and needs to learn these pairgd
associations.
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Atlantis

The examiner teaches the child the noresens
names for fanciful pictures of fish, plants, and
shells. The child demonstrates learning by
pointing to each picture (out of an array of
pictures) when it is named.

Rebus

The examiner teaches the child the word or
concept associated with each particular rebus

(drawing), and the child then “reads” aloud phrases

and sentences composed of these rebuses.

Knowledge/Gc(CHC model only)

The child is asked a variety oésfions that assess
knowledge of words and facts, using a variety o
verbal and pictorial stimuli and requiring either

=R

verbal (naming) or nonverbal (pointing) responses.

Riddles

The examiner says several characteristias o
concrete or abstract verbal concept, and the child
names it.

Verbal Knowledge

The child selects from an arragigfpictures the
one that illustrates the meaning of a vocabulary,
word or the answer to a general information
prompt.

(Kaufman & Kaufman, 2004)
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APPENDIX D

PARENT/GUARDIAN CONSENT FORM



PARENT/GUARDIAN CONSENT FORM

Hello, my name is Jessica Phillips. | am a graglsaadent from the University of Wisconsin-La
Crosse. As part of my graduate program | am doiregaarch study to learn more about
measures of intelligence. | am contacting you toyasl to allow your child to participate in my

study by completing two intelligence assessments.

The purpose of my study is to examine the relatigmbetween two tests of intelligence, what
they tell us about intelligence and how this infatimn can be applied within the classroom
through appropriate classroom interventions. Thidysis confidential and your child’s name
will not be released. Your child’s participatioflhvinvolve completing two intelligence
assessments that will be administered during twarsge meetings which may last up to 1%
hours per meeting. The results of this study maguidished in scientific literature or presented
at professional meetings using grouped data ordywalh not include any identifying information

of the individuals that completed the assessments.

Your child can withdraw from the study at any tifoe any reason without penalty. Your child
will be compensated for his/her time with $5.00 pexeting. However, children who do not
participate in the study do not receive compeneaifdh5.00. Students and school professionals
may benefit by understanding the relationship betwiatelligence measures and the

development of classroom interventions.

Questions regarding study procedures may be dit¢otthe principal researcher, Ms. Jessica
Phillips (920-538-3116). Questions may also bectiz@ to the study advisor, Dr. Robert Dixon,

Department of School Psychology, University of Wissin-La Crosse (608-785-8441).
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Questions regarding the protection of human subjeety be addressed to Dr. Bart Van Voorhis,
Chair of the University of Wisconsin-La Crosse ingitonal Review Board for the Protection of

Human Subjects, (608-785-6892).

* Please fill out this form and return it with yochild if you give your permission for your child

to participate.

Student’s Name Grade omédroom Teacher

| have read the above, have been informed of theeaf this study, and give my permission for

my child to participate.

Parent /Guardian Signature Date

Researcher
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ASSENT FORM



ASSENT FORM
| have been told that taking part in this projectdluntary. | have been told that the purpose of
my study is look at my answers on two differenhaioés are the same or different. | have been
told that | will be paid $5.00 for my time and thlaére is no penalty for not taking part in this
project. | have also been told that if | decidé¢stice part, | can change my mind at any time. |
know that my parents are aware that | may be tagargin this project and have given

permission for me to be involved.

I have been told that this study is confidential #mat my name will be kept separate from my

responses.

If you wish to participate, please check yes bekign your name and return the form to me. If

you do not wish to participate, check no below eatdrn the form to me.

Yes, | would like to participate in this gci.

No, | do not wish to participate in thisjpoob.

Print name neatly Signature

Date
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