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Abstract 

This study examined the relationship between the Canadian Cognitive Abilities Test 

(CCAT) and the Wechsler Intelligence Scale for Children - Third Edition (WISC-III) 

using archival data pertaining to a sample of279 students with learning difficulties. A 

significant correlation (r =.43) was found between the CCAT Composite Standard Age 

Score (SAS) and WISC-III Full Scale IQ. Significant correlations between Verbal and 

Nonverbal CCAT SASs and WISC-III Verbal and Performance IQs were .35 and .42, 

respectively. Significant correlations between Verbal, Nonverbal, and Quantitative 

CCAT SASs and corresponding WISC-111 Index scores were .31, .43, and .31. WISC-111 

mean IQ/Index scores were significantly higher than CCAT mean SASs for composite, 

verbal and nonverbal comparisons, while the CCAT Quantitative SAS mean did not 

differ significantly from the WISC-III Freedom from Distractibility Index mean. 

Discrepancies between participants' CCAT and WISC-III composite scores are reported. 

Directions for future research and implications for practice are discussed. 
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Chapter One: Introduction 

The purpose of this study is to investigate the criterion-related, concurrent validity 

of the Canadian Cognitive Abilities Test, Form K (CCAT; Thorndike, Hagen & Sattler, 

1997) with the Wechsler Intelligence Scale for Children-Third Edition (WISC-111; 

Wechsler, 1991), using Canadian norms (Wechsler, 1996), in a sample of students who 

had been routinely classroom-screened with the CCAT and who also had been 

administered the WISC-111 as a result of teacher-referral for learning difficulties. 

Measurement of cognitive ability was introduced in schools in the early years of 

the twentieth century (French & Hale, 1990; Thorndike, 1997) and continues to play a 

central role in prediction of academic achievement, identification of special abilities, 

diagnosis and classification of disabilities, prescription of strategies to address learning 

deficits, and placement of students in specialized programs of instruction (Turner, 

DeMers, Fox & Reed, 2001). Thoughtfully developed, well-standardized, and frequently 

reviewed, researched, critiqued and revised tests of intellectual ability are increasingly 

available to educators and school psychologists concerned with enhancing student 

learning and remediating learning difficulties (Esters, I ttenbach, & Han, 1997; Zeidner, 

2001 ). Traditionally, intellectual assessment has been concerned with assessing ability-

versus-achievement discrepancies, but today ever-increasing emphasis is being placed on 

developing effective instructional strategies (Elliott & Fuchs, 1997; Siegel, 2003). Most 

of the intellectual measures conventionally employed by school psychologists have been 

atheoretical, meaning that they have not been developed from theories of cognitive 

development or information processing (Reschly & Grimes, 1995). These instruments 

have been criticized for their deficiencies in suggesting valid and meaningful 



interventions, while continuing to be judged proficient in providing accurate cognitive 

ability scores (Flanagan & Genshaft, 1997; Guskey, 2003; Pfeiffer, Reddy, Kletzel, 

Schmelzer, & Boyer, 2000; Reschly, 1997; Schaefer & McDermott, 1999). Some argue 

that comprehensive intelligence measures may also provide a basis for both a priori and a 

posteriori generation of hypotheses about cognitive strengths and weaknesses (e.g., Hale, 

Fiorello, Kavanagh, Hoeppner, & Gaither, 2001; Kamphaus, 1998; Kaufinan, 1994; 

Kaufinan, Lichtenberger, & Naglieri, 1999), which when considered with other 

information about a student provide a starting point for the development of instructional 

strategies (Stone, 1995; Turner et al. , 2001). 

Measures of intelligence used in educational settings, whether developed from 

research and clinically-based psychometric methods, or by operationalizing theoretical 

perspectives, fall into two general categories: firstly, group-administered instruments, 

whose primary task is large-scale assessment to estimate the abilities of a cohort of 

students for various purposes (Turner et al., 2001 ); and secondly, individually-

administered instruments, whose function is to comprehensively evaluate the abilities of a 

relatively small number of students who are referred to school psychologists by their 

teachers (Reschly, 1997). A prerequisite for accurate assessment of cognitive ability is 

well-documented reliability and validity of the measurement instrument employed. The 

WISC-III is an individually-administered test for which these psychometric properties 

have been well-established (Braden, 1995; Glutting, Youngstrom, Ward, Ward, & Hale, 

1997; Hildebrand & Ledbetter, 2001 ; Sandoval, 1995; Reiter, 2001). Consequently, 

WISC-III IQ scores are generally accepted as good estimates of cognitive ability 

(Reschly, 1997). Although individually-administered intelligence tests are the most 
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reliable and valid means of quantitatively evaluating a student's present abilities and 

predicting future academic achievement (Reynolds & Kau:finan, 1990), the administration 

of these tests is a costly endeavor. The CCAT is a cost effective group-administered test 

for which there is limited documentation of empirically-demonstrated validity, yet which 

is widely used in Canadian schools. 

Concerned with best practice in assessment, some school psychologists have 

raised questions regarding the accuracy of the ability estimates generated by the CCAT. 

A traditional method commonly used to evaluate the validity of the cognitive ability 

scores produced by a test, such as the CCAT, is to compare the scores obtained by a 

sample of examinees on that test to those obtained by the same sample, within a close 

time frame, on a criterion measure whose validity has been empirically established, such 

as the WISC-111. The direction and magnitude of correlations between the scores 

indicates the degree of association between the tests. 

History of the Measurement oflntelligence in Schools Using Individual and Group Tests 

Development of the traditional intelligence tests used in schools today began with 

the melding of the ideas of thinkers like Francis Galton, who sought a way of measuring 

individual differences in mental abilities, in order to extend Charles Darwin' s work on 

the inheritance of physical characteristics to the inheritance of mental attributes; Karl 

Pearson who contributed the mathematics necessary for Galton to specify what he 

observed of covariation and regression to the mean and developed the Pearson-product 

moment correlation (r) methodology; and James McKeen Cattell who also was interested 

in understanding individual differences (French & Hale, 1990; Sattler, 2001). Cattell had 

worked with Wilhelm Wundt, often called the father of experimental psychology, in 
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Germany before collaborating with Galton in England and later taught Edward L. 

Thorndike who became a leader in the measurement of intellect in the United States 

(French & Hale, 1990; Ittenbach, Esters & Wainer 1997). The collaboration in Galton' s 

anthropometric laboratory measuring sensory acuities and physical reaction times was 

reflected in Cattell's paper entitled "Mental Tests and Measurements" published in 1890, 

wherein he declared that mental abilities could be objectively assessed through formal 

testing (French & Hale, 1990). At about the same time in France, others like Alfred 

Binet, Victor Henri, and Theodore Simon were also experimenting with the measurement 

of individual differences. Binet is known for extending his tasks to those that measured 

more complex mental processes for the purpose of distinguishing between normal 

children, who would not learn, and mentally retarded children, who could not learn, in 

schools (Thorndike, 1997). The individually-administered 1905 Binet-Simon scale of 

intelligence was brought to the United States by Henry Goddard, who has become known 

as the first school psychologist. Revised in 1908 and 1911 , it was the first test used to 

predict how well children should be able to achieve in school (French & Hale, 1990) and 

to try to describe a child's cognitive :functioning, emphasizing judgment, comprehension 

and reasoning, in terms of developmental age-based standards (Anastasi & Urbina, 1997; 

Sattler, 2001). Lewis Terman and H.G. Childs published a revision of the Binet-Simon 

in 1912 and followed that with the extended and standardized Stanford-Binet in 1916. 

This test, of the age-scale format which selects items by what a majority of children at a 

particular age can do, determined a mental quotient which was the ratio of mental age 

(MA) divided by chronological age (CA), multiplied by 100. Terman later renamed the 

mental quotient, with the term the intelligence quotient (IQ), but retained the ratio IQ for 



the Stanford-Binet. Around this time, Arthur Otis advocated the use of a deviation IQ, 

which has become the norm today for both individually-administered and group-

administered cognitive ability tests commonly used in schools. Present day deviation 

IQ' s are standard scores with a designated mean of 100 and a standard deviation of either 

15 or 16, depending on the test, and percentile ranks, all of which describe the 

examinee' s performance, at a given point in time, relative to a normal distribution which 

summarizes the performance of a representative normative sample of same-age peers 

(Sattler, 2001). Robert Yerkes (1917, cited in Sattler, 2001, p.133) promoted replacing 

the age-scale format for test items with a point-scale format with variable credit scoring, 

which selects items to measure particular functions and assigns points depending on the 

accuracy, quality, and sometimes the speed of the examinee's responses. This was the 

format selected by David Wechsler for his intelligence measures, beginning with the 

Wechsler-Bellevue Intelligence Scale for adults in 1939 and the Wechsler Bellevue Form 

II in 1946 (Prifitera, Weiss, & Saklofske, 1998; Sattler, 1988). These tests provided the 

foundation for the development of the Wechsler Adult Intelligence Scale in 1955, the 

Wechsler Intelligence Scale for Children in 1949 and the Wechsler Preschool and 

Primary Scale oflntelligence in 1967, all of which have been revised a number of times. 

Revisions to the Stanford-Binet took place in 1937 and 1960, when the ratio IQ was 

replaced by the deviation IQ, but it was not until new norms were published in 1972 that 

reviewers found the deviation IQs for the scale to be satisfactorily constructed (Sattler, 

2001). To date, the Stanford-Binet-Fourth Edition (SB: IV; Thorndike, Hagen & Sattler, 

1986) has not regained the popularity it once held (Kaufman, 2000). It has been said that 

discussion of individually-administered intelligence test use can be concentrated almost 
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exclusively on the Wechsler scales because other measures are seldom used by the 

typical clinician (Flanagan & McGrew, 1998; Reschly, 1997). The Wechsler Intelligence 

Scale for Children - Third Edition (WISC-III) is the test most commonly used today in 

schools ((Benson, 2003; Canivez & Watkins, 2001; Hale et al., 2001; Prifitera et al., 

1998; Reschly, 1997). 
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The development of group-administered intelligence tests for use in schools began 

somewhat later than that of individually-administered tests, though Binet had advocated 

universal measurement of the cognitive abilities of all students before 1910. The Otis 

Group Intelligence Scale, a paper-and-pencil multiple choice version of the 1916 revision 

of the Binet-Simon, and the National Intelligence Tests were published by the World 

Book Company in 1918 (French & Hale, 1990) and soon after, group tests were 

proliferating. By 1920 Terman (cited in Thorndike, 1997, p. 9) had promoted the idea of 

testing every student, every year, from the fourth grade on, using group-administered 

tests, with the further recommendation that those scoring very high or very low be given 

a Binet. In 1922, Whipple (cited in Nitko & Lane, 1990, p.405) put forth an annotated list 

of forty-four group intelligence tests for the National Society for the Study of Education. 

Standardized group tests were soon widely used in schools, with the intent of increasing 

the objectivity of information used to make educational decisions (Thorndike, 1997). 

The group-administered Canadian Cognitive Abilities Test (CCAT), first published in 

1970, like its American forerunner the Cognitive Abilities Test (CogAT; Thorndike & 

Hagen, 1993), first published as the Lorge-Thorndike Tests in 1954, counts among its 

authors R.L. Thorndike and E.P. Hagen, who with J.M. Sattler published the Stanford-

Binet - Fourth Edition (SB: IV) in 1986 (Goldman, 1998). 



Contributions of Correlational Techniques and Factor Analysis to Intelligence Test 

Development and Validation 

Reviewing the history of intelligence testing reveals that correlation and factor 

analysis have played an important role in evolving theoretical perspectives on 

intelligence, as well as in the development and evaluation of measures of cognitive ability 

(Brody, 2000; French & Hale, 1990; Kaufman, 2000; Keith, 1997). While the impact has 

been more direct upon psychometrically-based approaches, genetic-epistemological, 

cognitive science, biological, behavior-genetic, socio-cultural, and systems approaches 

have been influenced as well (Demetriou, 2002). 

The fundamental assumption of psychometric models is that the structure of 

intelligence can be understood by analyzing the interrelationship of scores produced by 

tests designed to measure intellectual abilities (Davidson & Downing, 2000). High 

correlations between variables suggest that they are measuring the same construct while 

low correlations suggest that they are measuring different constructs. A set of abilities 

thus discovered to be closely interrelated, sharing a common source of variance, is called 

a factor. Through the statistical procedure of factor analysis, factors which are believed 

to be fundamentally responsible for individual differences in intelligence are determined. 

Researchers using factor-analytic methods over the past century have drawn two 

very different conclusions regarding the structure of intelligence from these analyses: 

one group posits a general factor, g, theory of intelligence, while the other group 

advocates a multi-factorial theory of intelligence. Charles Spearman is known for his 

early studies of intelligence using the factor-analytic approach to intelligence and was the 

first proponent of the general factor, g, theory of intelligence (Sattler 2001). Spearman 
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(1927) related g to mental energy and believed that conscious, complex mental processes 

comprised the greatest amount of g. His two-factor theory of intelligence explained that 

performance on any intelligence test reflected the examinee's level on the trait of general 

ability, g, and also the ability specifically drawn upon by that particular test, s 

(Thorndike, 1997). Another general intelligence factor theorist was Philip E. Vernon, 

whose hierarchical theory (1950) places g at the highest level, with major group factors 

(i.e. verbal-educational and spatial-mechanical) at the next level, minor group factors at 

the next level below each of the above, and finally specific factors that refer to the 

narrowest range of behaviours at the lowest level (Sattler, 2001). Jensen (1980), also a 

strong proponent of general ability, is quoted by Sattler (p.138) as follows: " The g factor 

is common to every type of cognitive performance, whatever other ability factors may be 

involved (e.g., verbal, spatial, numerical, musical, etc.) and is the crucial factor in most 

tests' practical validity". 

Multi-factorial theories of intelligence have a history as long as that of the general 

ability theory. In 1909, Thorndike, Lay and Dean tested the g hypothesis and found no 

evidence for Spearman's theory, claiming that there was absolutely nothing common to 

all mental functions (Thorndike, 1997). Thorndike's (1927) multifactor theory 

(Thorndike, 1927) views intelligence as involving many interconnected but separate 

capacities that form three clusters: abstract intelligence, the facet measured by 

intelligence tests, which processes verbal and mathematical symbols; social intelligence 

which guides understanding and working with people, and mechanical intelligence, 

which is the ability to work with concrete things and spatial concepts. Thurstone (193 8) 

proposed that intelligence is systematically organized, with several independent abilities: 
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verbal comprehension, perceptual speed, inductive reasoning, number facility, rote 

memory, deductive reasoning, word fluency and space (Davidson & Downing, 2000). 

Although he had initially rejected the concept of g, later research caused him to put forth 

a second-order factor that may be related tog (Sattler, 2001). Guilford (1967) is a 

pre-eminent multifactor theorist whose model involves a 3-D structure of 120 possible 

factors. R.B. Cattell first proposed Gf-Gc theory in 1941 and Hom (1985) began to 

revise the theory in the 1960's (McGrew & Flanagan, 1998). The model posited two 

types of intelligence: fluid ability (gf) which includes perception of relationships, 

comprehension of implications, and inferential thinking and depends on efficient central 

nervous system functioning rather than on prior learning; and crystallized ability (gc) 

which develops from experience and education in a culture (Davidson & Downing, 

2000). Hom (1998) later elaborated the theory with 55 primary abilities and 9 second-

stratum abilities. A three-stratum theory of cognitive abilities, with 65 narrow abilities 

9 

on Stratum I, 8 broad factors on stratum II, and a general factor, g, on Stratum III, was 

proposed by Carroll (1997) following his review of 465 research studies (Sattler, 2001) 

and has been very well-received (Hale et al. , 2001; Kranzler, 1997). Other multifactorial 

theories described by Sattler (2001) include: J. Campione, A. Brown & J. G. Borkowski's 

Information Processing Theory oflntelligence (Borkowski, 1985); R.J. Stemberg' s 

(1985) Triarchic Theory oflntelligence; J.P. Das, J. Naglieri, & J.R. Kirby's (1994) 

Planning-Attention-Simultaneous-Successive Processing (PASS) Model of Intelligence; 

and Howard Gardner's (1983) Multiple Intelligences Theory. 

The debate regarding the hypothetical construct of g that began with non-

confirmatory factor analysis 1909 by Thorndike et al. continues, in all its complexity, to 
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rage today (Kray & Frensch, 2002). According to Detterman (2002), "no concept in the 

social sciences is better established or more substantially validated than g" (p.223). 

Many factor-analytic researchers accept the construct of general intelligence, while 

insisting that intelligent behaviour is multidimensional (Sattler, 2001) and some further 

agree that traditional intelligence tests measure g (Demetriou, 2000). However, while 

those who are pro-g believe that the tests are measuring a strong and real entity, general 

ability labeled the g factor, and that while specialized abilities exist, it is g that is 

fundamental to performance on tests of intelligence ( e.g., Gottfredson, 2002; Jensen, 

1998), those who are anti-g are of the opinion that when the tests measure g, it is simply 

an outcome predetermined by the assumptions that underpin the tests' composition and 

content (e.g., Gardner, 1983; Naglieri & Das, 2002; Sternberg, 2002). This perspective 

has been challenged by others who believe that the factor of general intelligence exists 

and can be demonstrated to be present even on indicators of Gardner's (1983) 

hypothetical multiple intelligences ( e.g., Pyryt, 2000). In fact, Chen and Gardner (1997) 

state that multiple intelligences theory does not question the existence of g, but rather its 

explanatory power and usefulness. Deary (2002) seems to sum up the debate when he 

calls g " a psychometric triumph and a cognitive enigma" (p.186). Zeidner (2001) brings 

the two sides of the general intelligence versus multiple abilities argument together when 

he claims that there is now a wide acceptance of "a hierarchical model in which abilities 

are nested under a higher-order general factor, each level having a substantial amount of 

explanatory power" (p.3). Stankov (2002) has concluded that a middle ground position is 

best supported by the evidence, and that neither rigid single-factor (general with 

specifics) nor firm multifactor theories are tenable. 
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Factor analysis, which has provided a means of testing diverse theoretical 

perspectives on the nature of intelligence, has also influenced the development and 

evaluation of measures of intelligence. At the beginning of the 20th century, Charles 

Spearman (1904), studying samples of school children, found that measured individual 

differences in sensory-discrimination abilities were positively correlated with each other, 

that measures of academic achievement were positively correlated with one another, and 

that the matrix relating sensory abilities and achievement was composed entirely of 

positive correlations (Brody, 2000). This led him to hypothesize that there must be an 

underlying general intellectual ability or common factor, which he named g, responsible 

for this positive manifold of correlations. Meanwhile, studies using the correlation 

method soon demonstrated that the correlations between physical-sensory mental tests 

and more cognitively complex mental tests were not as high as correlations among the 

higher-level cognitive tasks themselves. This led to the lower-level tasks being eliminated 

from tests of intelligence (French & Hale, 1990). 

In a contemporary perspective, Kyllonen (2002) indicates that g can actually be 

viewed as a label for the empirical phenomenon of Spearman' s positive manifold, the 

omnipresent finding of positive correlations among cognitive ability scores indicating 

that they share a common source of variance. He further explains that positive manifold, 

and therefore g, does not depend upon any special statistical procedure, only upon some 

measure of association between scores, such as the correlation coefficient. If any set of 

cognitive tests is analyzed, the correlations among them will all be positive unless there is 

a very unusual characteristic about the sample, for example being very small or 

comprised of examinees with identical ability, or unless the tests are unreliable, much too 
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difficult or too easy for the examinees, or unusual in some other way. The size of 

correlation coefficients is affected by the adequacy of selection of participants and of 

cognitive tasks, with biased sampling of one or the other, or both, influencing the amount 

of variance attributed to the g factor (Stankov, 2002). Recent research has provided 

support for the idea that the consistency of correlations found among scores on higher-

level cognitive tasks, which average around .80 (Jensen, 1980 cited in Kranzler, 1997, 

indicates the presence of general intelligence and is not merely an artifact, in that 

cognitive test scores have not been found to correlate with many other measures of 

human capacity or expression, for example, personality scales (Kyllonen, 2000) though 

they do correlate with certain chronometric measures of speed of information processing 

(Neisser et al. , 1996; Vernon, 1990). Demetriou (2002) states that there is overwhelming 

consensus that g can be defined in terms of capacities related to processing efficiency and 

capacity, especially speed of processing, efficiency of inhibition and working memory as 

well as attentional and planning processes. 

According to Kranzler (1997) virtually every intelligence test, or indicator of IQ, 

is an extremely good measure of psychometric g, because a large amount of g can be 

isolated from any diverse grouping of intellectual tasks. This view is shared by McGrew, 

Keith, Flanagan, & Vanderwood ( 1997) who assert that " Commonly used individually 

administered test batteries provide reliable and valid estimates ( e.g., Full Scale IQs) of an 

underlying ability construct (psychometric g) that is typically interpreted as an 

individual's global level of cognitive functioning" (p.189). Others point out, however, 

that while comprehensive measures provide an excellent measure of g (Reschly, 1997), g 

is 'just a one-factor solution for an intelligence test" (Hale et al., 2001 , p.35) and one 



should not assume that IQ reflects ability (Detterman, 2002). The WISC-III manual 

(Wechsler, 1991 b) emphasizes the importance of distinguishing between IQ and 

intelligence, because intelligence is more than just intellectual ability. 

Current Non-Psychometric Views oflntelligence 
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"Looked at in one way, everyone knows what intelligence is; looked at another 

way, no one does" (Sternberg, 2000, p.3). According to White (2000) "The intelligence 

that the IQ test is supposed to test has never been defined in precise scientific terms and 

there is no evidence from cognitive neuroscience to indicate that it can be" (p.33). 

Although evidence of attempts to measure intellectual ability more than 2,000 years ago 

in China and nearly as long ago in other parts of the world has been uncovered, 

consensus on the meaning of the term, intelligence, has never been reached (French & 

Hale, 1990; Thorndike, 2000). Boring's (1923) contention, that intelligence is what the 

tests test, is well-known, however broader contemporary definitions of cognitive ability 

have gone beyond psychometric perspectives. Sattler (2001) has presented a 

representative sampling of the profusion of definitions of intelligence put forth by leading 

psychologists in the twentieth century. The concept most prominent in presentations at 

two symposia concerned with defining intelligence, conducted in 1921 and 1986, was 

that of higher-level abstract reasoning, representation, problem solving and decision 

making (Sternberg & Berg, 1986, cited in Sattler, 2001), though there was wide variation 

in the conceptualizations of the participants in the symposia (Neisser et al., 1996). New 

and revised definitions continue to be proposed. Sternberg, a leading scholar in the field, 

defines intelligence as the ability to achieve success in life, based on one's own 

standards, within the sociocultural context (Sternberg & Grigorenko, 2001). Gardner, 



whose multiple intelligences theory has gained popularity in educational settings, has 

defined intelligence as an ability or group of abilities that allow a person to solve 

problems and create products that are valued in a culture (Callahan, 2000). 

Measured Intelligence and Scholastic Performance 

14 

In their criticism of gas indicating only academic intelligence, representatives of 

the anti-g theorists (e.g., Sternberg, 2002), nonetheless acknowledge the importance of 

general intelligence, g, for success in school. Intelligence tests reflect previous 

educational achievement (Anastasi & Urbina, 1997) and IQs predict subsequent academic 

performance better than any other measurable characteristic (Glutting et. al., 1997; 

Kranzler, 1999; Sternberg, Grigorenko, & Bundy, 2001; Thorndike, 1997). The WISC-

III Full Scale IQ, in particular, has been declared the best measure of general intellectual 

functioning, especially the ability to gain from instruction in school (Sandoval, 1995). . 

Braden (1997) asserted that " g exhibits a profound impact on educational outcomes" and 

that there is wide agreement that "Children with high I Qs ( and thus high g) need less 

exposure to materials, less practice and less time to acquire new skills, and fewer, less-

specific prompts to generalize their knowledge to new situations than their low IQ peers" 

(p.245). Higher g results in higher performance in all thinking and learning tasks which 

require information processing (Gottfredson, 2002). Other scholars (e.g., Cobb, 1995; 

Canter, 1997) who have described an ongoing paradigm shift in education from emphasis 

on providing resources to assessing student outcomes, downplay the importance of ability 

and accentuate the importance of effort and mastery, questioning the value of norm-

referenced assessment to predict scholastic achievement. Nonetheless, Braden (1997) has 

speculated that "as schools become more diverse, complex and learner-directed, g will 
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predict learner success better than specific academic skills because skills - but not general 

learning processes - become obsolete" (p.246). 

Conceptual Foundations of the CCAT and the WISC-III 

As pioneers in the field of intelligence test development, whose tests have 

remained at the forefront, both Binet and Wechsler were interested in measuring 

intelligence in general terms and developed their tests independent of an elaborated 

theory of intelligence (Sattler, 2001 ). In contrast, most tests recently developed have 

been based on some theory of intellectual functioning (Ittenbach et al., 1997). This is an 

important distinction because, unlike achievement tests, which are founded upon a 

delineated curriculum, the content of cognitive ability tests is related to the test creator's 

theoretical conceptualization of what would constitute an indicator of a particular 

cognitive trait or process (Robertson, 1990). This means that a test based upon an 

adherence to theoretical g, general intelligence, is constructed differently from one based 

upon a multiple intelligence perspective, because the overall composition of the test, and 

especially the items selected as indicators of underlying abilities, stem from the test 

developer's theory (Fredericksen, 1986; Robertson, 1990). 

Although the CCAT was developed from a theoretical perspective and the WISC-

III was not, both are true to the theoretical construct of general intelligence, g. The 

definition of gin the CCAT is "abstract reasoning skill" (Thorndike et al., 1998, p.1). 

Wechsler (1958) defined intelligence as ''the aggregate or global capacity of the 

individual to act purposefully, to think rationally and to effectively deal with his 

environment" (p.7). The CCAT and the WISC-III each provide a score, the CCAT 

Composite Standard Age Score and the WISC-III Full Scale IQ score, respectively, 
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which estimates this overall mental ability (g). Such global ability scores are considered, 

with major group factor scores (CCAT Battery scores and WISC-III Scale IQs and Index 

scores) to be the most meaningful indicators of the respective tests and to be most closely 

associated (correlations ranging from .4 to .7, depending on the achievement criterion 

measure) with school achievement (Reschly & Grimes, 1995). 

The CCAT Teacher' s Handbook (Thorndike et al. , 1998) indicates that the 

authors based the development of the CogAT and the CCAT on concepts derived from 

Vernon's (1961) and Cattell' s (1987) theoretical conceptualizations of human abilities. 

Vernon and Cattell were factor analytic theorists (Sattler, 2001 ). The central construct in 

each of these theories is the major factor, g, representing general overall reasoning skills, 

which plays a key role in all learning and problem-solving. Vernon' s theory was 

hierarchical, locating g at the highest level, with two major group factors at the next 

level: verbal-educational and spatial-mechanical. Under verbal-educational, Vernon 

placed the minor group factors of creative abilities, verbal fluency, and numerical factors. 

Under spatial-mechanical he located spatial, psychomotor, and mechanical information. 

Other more specific factors were assigned to the lowest level of the hierarchy and refer to 

narrow ranges of behaviour (Sattler, 2001). Cattell also identified two major group 

factors as he distinguished two different g components: fluid intelligence (g/), referring to 

mostly nonverbal, generally culture-free, mental processes with new adaptive learning 

and novel problem-solving potential; and crystallized intelligence (gc), referring to skills 

and knowledge that have been developed as well-established cognitive functions through 

exposure to culture and schooling (Kaufinan, 2000; Sattler, 2001). Fluid intelligence is 

said to be measured by such tasks as figure classifications, figural analyses, number and 



letter series, matrices, and paired associates. Crystallized intelligence is tested through 

vocabulary, general information, abstract word analogies, and mechanics of language. 

Tasks such as arithmetic reasoning, inductive verbal reasoning, and syllogistic reasoning 

measure both factors of intelligence (Sattler, 2001). In the CCAT, spatial-mechanical 

and fluid abilities are purportedly assessed by the Nonverbal Battery. Verbal-educational 

and crystallized abilities are measured by the Verbal Battery. The Quantitative Battery 

draws upon both crystallized and fluid abilities. The batteries are made up of subtests, 

but the subtests within each battery are not discussed individually in the manual in terms 

of different mental abilities measured, with the exception of one subtest in the 

Quantitative Battery. All subtests are deemed to be assessing ability to reason and solve 

problems. 

The WISC-III manual highlights "the enduring importance of the theoretical 

underpinning of the Wechsler scales - the general factor or g" (Wechsler, 1991, p. 11). 

It is noteworthy, however, that unlike Vernon and Cattell, Wechsler was not a factor-

analytic theorist. In developing his subtests Wechsler did not, therefore, focus upon 

measuring primary abilities or subcomponents of intelligence, nor did he develop a 

hierarchy suggesting the relative importance of various abilities (Sattler, 1988). His 

approach to developing his test was practical and clinical (Kaufman, 2000) as well as 

atheoretical (Esters et al., 1997; Reschly & Grimes, 1995). Wechsler believed that one 

could infer the global, yet multifaceted, intellectual capacity of an individual from that 

person's performance on a series of tasks measuring qualitatively different abilities. At 

the same time, he believed that intelligence was more than the mere sum of abilities, 

because intelligent behavior is also determined by the way that abilities are 

17 
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interconnected and by motivational factors (Sattler, 1988, p. 44). In the WISC-III, a 

variety of subtests created to measure many different mental abilities such as abstract 

reasoning, memory, and perceptual skills, when taken together are considered to reflect a 

child's general intellectual ability (Wechsler, 1991b, p.l). Wechsler simply grouped the 

subtests he created into two scales which he called the Verbal scale and the Performance 

scale. The WI SC-III manual does not discuss interpretation of subtest scores except to 

indicate that differences in a child's achievement on subtests within a scale may or may 

not be significant in the sense of indicating strengths and weaknesses. 

Interestingly, although Wechsler did not originally develop his test according to a 

factor analytic model, extensive research over the years has applied factor analysis to the 

Wechsler tests (Braden, 1995; Sattler, 2001 ; Wechsler, 1991b; Wechsler, 1996). 

Approaches to interpretation of WISC-III test results often rest upon analysis of factor 

(index) scores or upon the fluid-crystallized intelligence (Gf-Gc) dichotomy of Cattell 

and Horn's theory (Hale et al. , 2001 ; Kaufinan, 2000). The Verbal scale has come to be 

viewed by many as an index of verbal comprehension and crystallized intelligence and 

the Performance scale as an index of perceptual organization, visual-spatial problem 

solving, and fluid intelligence (e.g. , Hildebrand & Ledbetter, 2001; Kaufinan, 1994: 

Reschly & Grimes, 1995; Sattler, 2001). Thus, a conceptual overlap exists today 

between the CCAT and the WISC-III that developed independently ofWechsler's 

original approach to measurement of cognitive ability. 

Measurement of Cognitive Ability in Schools 

Educators grapple with the fundamental challenge of helping each and every 

student to achieve to his or her potential (McCoach, Kehle, Bray, & Siegle, 2001 ). While 
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many factors within the individual student, the school context, and the home/community 

environment may affect learning, the starting point for educational intervention most 

often is analysis of the relationship between the identified student's present level of 

academic achievement and that student's cognitive ability, carried out to develop realistic 

expectations for learning. 

Schools employ curriculum-based, performance-based, and normative-based 

procedures to assess achievement (Elliott & Fuchs, 1997; Shapiro & Elliott, 1999) and to 

determine individual instructional levels (Burns, 2002). They attempt to determine the 

cognitive abilities of their students through teacher estimates, which have been found to 

be remarkably accurate in terms of correct classification in learning disabled (91 %), low 

IQ (100%), and low achieving (95%) groups (Gresham et al., 1997), and more formally 

through both group-administered and individually-administered screening tests and 

through individually-administered comprehensive intelligence tests. 

Severe underachievement with respect to that of same-age peers and same-grade 

peers often signals cognitive disability, which must be confirmed through normative 

intelligence testing in order that special education services may be provided. Normative 

assessment of achievement and cognitive ability is also employed to determine whether a 

significant discrepancy exists between learning capacity and academic performance 

because this is the fundamental theme in most learning disability definitions (Swanson, 

2000; Tanner, 2001; Ward, Ward, Glutting, & Hatt, 1999) and because of increasing 

recognition of the importance of identifying underachieving gifted students (Chong, 

2000). The most severe criticisms of the traditional ability-achievement model relate to 

the fear that teacher expectations can become self-fulfilling prophesies; the difficulty 
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encountered in measuring ability and achievement; the problem of quantifying the 

discrepancy between them, if any; the challenge of ascertaining the relevance of such 

discrepancies to classification or treatment of reading disabilities and other specific 

learning disabilities; and the question of determining the meaning of the discrepancy for 

setting expectations; (Fuchs, Fuchs, & Speece, 2002; Siegel, 2003; Sternberg & 

Grigorenko, 2001; Stuebing, Fletcher, LeDoux, Shaywitz, & Shaywitz, 2002; Wilson, 

1995). School practices for identification of learning disabilities are not always 

consistent with criteria prescribed in legislation or used by researchers, perhaps reflecting 

these concerns (MacMillan, Gresham, & Bocian, 1998; Peterson & Shinn, 2002). 

Measurement of Cognitive Ability (Screening): Group-Administered Tests 

A key issue for educators and school psychologists is how best to estimate the 

cognitive ability of the student population given time constraints and fiscal realities in 

school districts. Group-administered tests, almost always in multiple-choice format, are 

routinely administered as cost-effective screening instruments to entire general education 

classes of students in many school districts. Group-administered tests are usually multi-

level batteries, developed for grades K to 12 or grades 2 to 12. They have practical 

benefits in that they are easily administered by individuals who have limited training in 

assessment and they are objectively scored (Kaufinan, 2000). Tests devised to screen 

cognitive ability must, however, provide scores that by the magnitude of their Pearson 

product-moment correlation coefficients can be expected to accurately predict the scores 

that will be achieved on subsequently individually-administered comprehensive tests of 

intelligence (Prewett, 1995). Although when the underachievement of a student is 

determined by the teacher to be persistent and severe, referral for individual 



21 

psychoeducational assessment usually will be forthcoming (MacMillan & Forness, 1998), 

normative comparison via group screening procedures can be helpful in determining the 

need for comprehensive individual testing (Hale et al., 2001). Group tests are most 

frequently used to identify students with mild disabilities, to suggest initiation of 

intervention to remediate present difficulties in low achievers, or to prevent future 

problems and underachievement in those with high ability (Turner et al., 2001). Accurate 

cognitive ability estimates are essential in that the expectations of parents and educators, 

and their associated efforts to support a child' s learning when he or she experiences 

difficulties, may be determined by their perceptions of the child's ability (V ellutino, 

Scanlon, & Lyon, 2000), which in due course may influence the student's self-

confidence, self-efficacy, motivation and effort (Sternberg et al., 2001). 

Group-administered tests have a number of disadvantages, however, especially 

for children with learning and behavior problems. Many group-administered tests require 

a degree ofreading proficiency that these students may not possess (Sattler, 2001), since 

reading disability has been said to be the most common type of learning disability 

(Havey, Story & Buker, 2002; Vellutino et al. , 2000). Interpretation of the test scores is 

very difficult since there is no way to judge the examinee's state (e.g. attention, 

motivation, anxiety, fatigue) during testing or further, whether the examinee was able to 

understand the directions given, was guessing, was completing the answer sheet for the 

corresponding question accurately, was given the opportunity to demonstrate relevant 

knowledge, and so on (Anastasi & Urbina, 1997; Kaufinan, 2000; Sattler, 2001). For 

these reasons, in order to minimize failure to identify students with mild disabilities, it 



has been recommended that cut scores should be set at a level that allow the greatest 

number of students to be further investigated (Reynolds & Kaufman, 1990). 
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Commonly used group-administered tests in Canada include the Canadian 

Cognitive Abilities Test, Form K (CCAT; Thorndike et al., 1997), and the Canadian Test 

of Cognitive Skills (CTCS; 1992). In the United States, the Cognitive Abilities Test, 

Form 5 (CogAT; Thorndike & Hagen, 1997), the Otis-Lennon School Ability Test 

(OLSAT 7; Otis & Lennon, 1996); and the Test of Cognitive Skills (TCS/2; technical 

report, 1993), all selected by Anastasi & Urbina (1997) as representative batteries, as well 

as the Developing Cognitive Abilities Test (DCAT; Wick, Beggs, & Mouw, 1989) and 

the Naglieri Nonverbal Ability Test (NNAT; Naglieri, 1997), are among the most widely-

used. 

Measurement of Cognitive Ability (Screening): Individually-Administered Brief, Short 
Form and Single Domain Tests 

Individually-administered brief intelligence tests, short forms of comprehensive 

batteries, and single domain tests are also used as screening instruments in schools 

because of their economic advantages (Bell et al. , 2002; Prewett, 1995). Kline (2001) 

and Saklofske, Caravan, & Schwartz (2000) make strong cases for using brief cognitive 

ability tests under such circumstances as initial testing to determine priority for 

comprehensive assessment, re-evaluations, as an adjunct measure when the referral 

question concerns psychological adjustment or personality characteristics. Short forms of 

full-battery IQ tests may also be used for screening (Sattler, 2001) but establishing 

concurrent validity of short forms is complicated by the overlapping of subtests creating 

spuriously high correlations (Kline, 2001). Single-domain tests (e.g. measuring a skill 
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such as receptive vocabulary or figural reasoning) may also be employed for specific 

screening purposes (Neisser et al. , 1996), but must be used with caution because they are 

designed to measure only one type of cognitive skill. Nonetheless, some single domain 

tests are reported to predict overall IQ scores nearly as well as some brief tests, and use of 

two tests, assessing different domains, may improve prediction (Kline, 2001 ). 

Individually-administered brief tests of cognitive ability include: the Kaufman 

Brieflntelligence Test (K-BIT; Kaufinan & Kaufinan, 1990); the Matrix Analogies Test-

Short Form (MAT; Naglieri, 1985) which can also be administered in group format; the 

Slosson Full-Range Intelligence Test (S-FRIT; Algozzine, Eaves, Mann, & Vance, 1993), 

Wechsler Abbreviated Scale oflntelligence (WASI; Wechsler, 1999), and the Wide 

Range Intelligence Test (WRIT; Glutting, Adams, & Sheslow (2000). 

The greatest number of comprehensive test short forms have been devised from 

the WISC-III (Reiter, 2001). Another short form of a full-battery intelligence test 

appearing in the literature is the general purpose abbreviated battery of the SB:IV, which 

Saklofske et al. (1994) have indicated provides a reasonably good estimate of cognitive 

ability, according to the SB:IV manual (Thorndike et al. , 1986, p.36). 

Single domain tests include such measures as the Peabody Picture Vocabulary 

Test-Third Edition (PPVT-III ; Dunn & Dunn, 1997), the Matrix Analogies Test-Short 

Form (MAT; Naglieri, 1985) and the Raven' s Progressive Matrices (RPM; Raven & 

Summers, 1986). 

Measurement of Cognitive Ability: Individually-Administered Comprehensive Tests 

In schools, individually-administered comprehensive tests of intellectual ability 

are usually conducted only with students referred by their teachers for evaluation after a 
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problem-solving process has proven unsuccessful in generating effective remedial 

interventions (Reschly, 1997). In contrast to screening measures, comprehensive 

batteries administered to students one-on-one by examiners with a high level of 

knowledge of psychology in general, as well as expertise in psychometric assessment in 

particular, provide the opportunity for test score interpretation to be carried out in the 

context of clinical observations gained during assessment, school data, and 

developmental, medical, and family information. Three primary uses for individually-

administered tests have been noted by Kaufman (2000): firstly, for identification of 

mental disabilities, learning disabilities, other cognitive disabilities, and intellectual 

giftedness; secondly, in gate-keeping for placement in specialized programming; and 

thirdly, to provide cognitive functioning information to supplement personality or 

neuropsychological assessment. Though the practice of subtest analysis for hypothesis 

generation is not without critics (e.g. McDermott, Fantuzzo, & Glutting, 1990; Pfeiffer et 

al., 2000; Watkins & Kush, 1994), in addition to providing estimates of overall ability, 

the pattern of scores obtained by a student on standardized tests allows for generation of 

hypotheses (Hale et al. , 2001; Kamphaus, 1998; Wechsler, 1991b) about cognitive 

strengths and weaknesses. When these are considered with other information about the 

student, they provide a starting point for the development of instructional interventions 

(Stone, 1995; Turner et al., 2001). The greatest imperative, however, for the use of the 

individually-administered IQ test is for special education classification and funding, since 

most state and provincial funding codes mandate explicit IQ criteria for diagnosis of 

disability categories (Kranzler, 1997; MacMillan & Forness, 1998) and IQ is the most 

often-used criterion for identification of the gifted (Chong, 2000). 
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Individually-administered tests employed by school and clinical psychologists 

include the Wechsler Intelligence Scale for Children-Third Edition (WISC-III; Wechsler, 

1991a), the Stanford-Binet Intelligence Scale: Fourth Edition (SB: IV; Thorndike, Hagen, 

& Sattler, 1986) the Cognitive Assessment System (CAS; Naglieri & Das, 1997), the 

Differential Ability Scales (DAS; Elliot, 1990), the Kaufman Assessment Battery for 

Children (K-ABC; Kaufman & Kaufman, 1983), and the Woodcock-Johnson III Tests of 

Cognitive Abilities (WJ III COG; Woodcock, McGrew & Mather, 2001). 

Empirical Studies of Concurrent Validity of Cognitive Ability Tests with the WISC-III 

Given the importance of the various decision-making and instruction-enhancing 

functions in schools in which measures of cognitive ability play a role, it is important to 

confirm the concurrent and predictive validity of the numerous psychometrically sound 

tests that have been created to assess the intellectual ability of children (Hale et al., 2001). 

The WISC-III has been identified as a superior criterion measure because its 

psychometric characteristics have been so frequently researched and documented 

(DiCerbo & Barona, 2000). The concurrent validity of a variety of other standardized 

measures of intellectual ability with the WI SC-III has been investigated. Studies have 

focused on both screening measures and comprehensive batteries. 

Group-Administered Tests of Ability (Screening) and the WISC-111 

While the WISC-III has been central to a great deal ofresearch activity, there is a 

paucity of empirical investigations of the relationship between the WISC-III and group-

administered tests and an absence of any research focusing on the WISC-III and the 
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current version of the CCAT (Form K, 1997), in particular. A search of psychology and 

education indexes found no previous studies involving these two measures. 

A review of the literature revealed only one study that examined the relationship 

between any Wechsler scale and any version of the CCAT (Randhawa, Hunt, & Rawlyk, 

1974). This study focused on the Wechsler Intelligence Scale for Children (WISC; 

Wechsler, 1949), a predecessor of the Wechsler Intelligence Scale for Children-Revised 

(WISC-R; Wechsler, 1974), which in turn preceded the WISC-III (Wechsler, 1991a), and 

an earlier version, bearing the same name, of the group-administered test of interest in 

this study, the CCAT (Thorndike, Hagen, Lorge, & Wright, 1970). In this investigation, 

a random sample of 227 children was administered the CCAT on two occasions: the first, 

in the seventh month of grade 1 and the second, seven months later when the students 

were in grade 2. Concurrent with the second administration of the CCAT, the WISC was 

administered. Test-retest reliability for the CCAT was .75. Neither the WISC IQ mean 

score nor the difference between the mean scores obtained on the two tests was reported. 

Criterion validity of the CCAT was reported in terms of the correlation coefficients 

between the WISC Full Scale, Verbal and Performance IQ scores and the like-labelled 

CCAT scores: .63, .55, and .53, respectively. The construct validity of the CCAT was 

investigated through factor analysis of the WISC and CCAT subtests. It was concluded 

that the two tests measured different constructs. The efficiency and effectiveness of the 

CCAT in identifying the percentage of children with IQs below 80 and above 130, using 

the WISC as the criterion measure, were determined to be low. The authors cautioned 

that the CCA T "requires further refinement, particularly in the lower levels. If the CCA T 



is going to be used in Canada, it is essential that its users be assured of its reliability and 

validity" (p. 214). 
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The Cognitive Abilities Test (CogAT; Thorndike & Hagen, 1993), the American 

test upon which the CCAT is based, appears to have been correlated with the WISC-III in 

only one study. In a doctoral dissertation investigation of the relationship between 

screening tests used by a school district to identify gifted students and later-measured 

intelligence, the relationship between the WISC-III and the CogAT was examined 

archivally (Chong, 2000). The correlation between the composite score of the CogAT, 

obtained through classroom testing in grade one, and the WISC-III Full Scale IQ, 

measured sometime in grades two through six, was found to be positive, but weak 

(r=.376). The mean WISC-III Full Scale IQ score for the sample was 127.18 and the 

mean CogAT composite score was 121 .67. The statistical significance of this difference 

between the means was not reported. 

Extending the search from studies of the WISC-III with the CCAT and the 

CogAT to studies of the WI SC-III and other group-administered tests of ability, the 

WISC-III manual (Wechsler, 1991b) cites an investigation which correlated the WISC-III 

with a group-administered test, the Otis-Lennon School Ability Test-Sixth Edition, Form 

I (OLSAT-6; Otis & Lennon, 1989). The manual notes substantial correlations as 

follows: between the WISC-III Full Scale IQ and the OLSAT-6 Total School Ability 

Index (TSAI), r = .73 ; between the WISC-III Verbal IQ score and the OLSAT-6 Verbal 

School Ability Index, r = .69; and between the WISC-III Performance Scale IQ and the 

OLSAT-6 Nonverbal School Ability Index, r = .59 (p. 203). The significance of the 

difference between the WISC-III Full Scale IQ mean score (98.1) and the OLSAT-6 
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TSAI (101.7) was not provided. Another investigation, conducted by Beal (1995), sought 

to determine the effectiveness of the OLSAT-6 as a screening test for students scoring in 

the gifted range on the WISC-III in a sample of2,306 Canadian grade 3 students. The 

reported correlation between the WISC-III Full Scale IQ and the OLSAT TSAI in 

students who scored at the 98th percentile or higher was .39, between the WISC-III 

Verbal IQ and the OLSAT-6 Verbal Score was .15, and between the WISC-III 

Performance IQ and the OLSAT-6 Nonverbal Score was .22. For the entire sample of 

students who had been administered both tests, whose WISC-III Full Scale IQ scores 

ranged from 93 to 143 and TSAI scores ranged from 98 to 150, the correlation between 

the WISC-III Full Scale IQ and the OLSAT-6 TSAI was .35. The mean WISC-III and 

OLSAT-6 composite scores were not reported for the entire sample, but in the group who 

scored at the 98 th percentile or higher, the mean WISC-III Full Scale IQ score was 133.6 

and the mean OLSAT-6 TSAI was 125 (significance of difference not reported). The 

OLSAT-6 identified fewer students as gifted than did the WISC-III and the author 

concluded that the OLSAT-6 alone was not a reliable screening instrument for the gifted. 

Individually-Administered Brief Tests of Ability, Short Forms and Single Domain Tests 

(Screening) and the WJSC-111 

Individually-administered brief measures of intelligence have been correlated 

with the WISC-III providing the following results: The Kaufinan Brieflntelligence Test 

(K-BIT) has been found to provide adequate estimates ofWISC-III IQs in a wide variety 

of samples (Chin et al. , 2001 ). Canivez ( 1995) obtained correlations between the WISC-

III Full Scale IQ and the K-BIT Composite of .87, between the WISC-III Verbal IQ and 

the K-BIT Vocabulary score of.80, and between the WISC-III Performance IQ and the 
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K-BIT Matrices score of .74, in a sample ofreferred students. The difference between the 

WISC-III Full Scale mean (81.66) and the K-BIT Composite (82.39) was not significant. 

In Chin et al. 's concurrent validity study of the WISC-III and the K-BIT in a sample of 

children with reading disabilities, correlations were as follows: between the WISC-III 

Full Scale IQ and the K-BIT Composite, .63; between the WISC-III Verbal IQ and the K-

BIT Vocabulary score, .60; and between the WISC-III Performance IQ and the K-BIT 

Matrices score, .48. A significant difference was found between the WISC-III Full Scale 

IQ mean (90.49) and the K-BIT Composite mean (94.08). The Verbal IQ and 

Vocabulary mean scores were also significantly different, while the Performance IQ and 

Matrices scores were not. Chin et al. noted that 18% of individual difference scores, 

obtained by subtracting the WISC-III Full Scale IQ score from the K-BIT Composite 

score, varied more than 15 points (1 standard deviation). Donders (1995) examined the 

validity of the K-BIT in a sample of children with traumatic brain injury, obtaining 

correlations of.74 between the WISC-III Full Scale IQ and the K-BIT Composite, .79 

between the WISC-III Verbal IQ and the K-BIT Vocabulary score, and .52 between the 

WISC-III Performance IQ and the K-BIT Matrices score. The difference between the 

means was significant for the overall scores (WISC-III Full Scale IQ mean: 83.77; K-BIT 

Composite: 92.17). WISC-III correlations with the Kaufinan Brieflntelligence Test (K-

BIT) in a psychiatric clinical sample were determined to be .76 between the WISC-III 

Full Scale IQ and the K-BIT Composite, .67 between the K-BIT Vocabulary score and 

the WISC-III Verbal IQ, and .54 between the K-BIT Matrices score and the WISC-III 

Performance IQ (Javorsky, 1993). No significant differences were found between the 

mean scores of the K-BIT and the WISC-111. Levinson & Folino (1994) found 
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correlations of .53 (WISC-III Full Scale IQ and K-BIT Composite), .35 (WISC-III Verbal 

IQ and K-BIT Vocabulary), and .35 (WISC-III Performance IQ and K-BIT Matrices) in a 

sample referred for gifted evaluation. The difference between the mean WISC-III Full 

Scale IQ and the mean K-BIT Composite was not statistically significant. 

In a sample of referred students in a large urban school district, the K-BIT 

Composite correlation with the WISC-III Full Scale IQ was .78 (Prewett, 1995). In the 

same sample, the Matrix Analogies Test-Short Form (MAT) score and the WISC-III Full 

Scale IQ correlation was .67. Prewett noted that both the K-BIT and the MAT tended to 

provide scores that were significantly higher than the WISC-III Full Scale IQ. 

Correlations with the Slosson Full-Range Intelligence Test (S-FRIT) in a sample 

of students referred for special education eligibility evaluation were .80 between the S-

FRIT Full Scale IQ and the WISC-III Full Scale IQ, .81 between the S-FRIT Verbal 

Index and the WISC-III Verbal IQ, and .62 between the S-FRIT Abstract/Quantitative 

Performance Index and the WISC-III Performance IQ (Bell et al., 2000). No significant 

difference was found between the mean Full Scale IQ scores of the S-FRIT (85.60) and 

the WI SC-III (87.22). These authors advocated reporting of the "hit-rate" score; that is, 

the percent of agreement between the tests as put forth by Saltzman, Strauss, Hunter, & 

Spellacy (1998). Bell et al. determined that eighty-nine percent of the S-FRIT scores of 

their sample fell within 15 points (1 standard deviation) of their respective WISC-III Full 

Scale IQ scores, with a mean discrepancy of 7.6 points. 

According to Saklofske et al. (2000), Wechsler Abbreviated Scale oflntelligence 

(W ASI) correlations with the WISC-III in the W ASI standardization sample were: Full 



Scale IQs (4 subtests), .87; Full Scale IQs (2 subtests), .82; Verbal IQs, .82; and 

Performance IQ's, .76. Differences between the means were not reported. 
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The Wide Range Intelligence Test (WRIT) General IQ, Verbal IQ, and Visual IQ 

associations with the WISC-III Full Scale IQ, Verbal IQ, and Performance IQ, were .90, 

.85, and .78, respectively, in an unspecified sample, as reported by Sattler (2001). 

Short forms of comprehensive individually-administered test batteries may also 

been used as screening instruments and have been examined for their concurrent validity 

with the comprehensive WI SC-III. Reiter (2001) examined six short forms of the 

WISC-III for their accuracy in estimating the WISC-III Full Scale IQ for the purpose of 

identifying gifted children, using data from the Canadian standardization sample for the 

analysis sample and archival data from a large urban school district for the cross 

validation sample. For all six short forms, Pearson product-moment correlations between 

the short form Full Scale IQ and the criterion Full Scale IQ were above .90, with that for 

the Dumont Faro short form being .967. Comparisons between the mean scores revealed 

both significant and non-significant differences depending upon which short form and 

which method for deriving the short form Full Scale IQ was used. Reiter concluded that 

the Dumont-Faro short form may be employed as an alternative to comprehensive 

assessment with the WISC-III for screening potentially gifted students. 

A general purpose abbreviated battery of the Stanford-Binet: Fourth Edition (SB: 

IV was administered to students with Attention-Deficit Hyperactivity Disorder by 

Saklofske et al. (1994). The correlation between the WISC-III Full Scale IQ and the 

SB: IV Partial Composite IQ was .73, between the WISC-III Verbal IQ and the SB: IV 

Verbal Reasoning score was.75, and between the WISC-III Performance IQ and the 
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AbstractNisual Reasoning score was .63. It was observed that for the 45 children, scores 

on the two tests differed by one to 29 points, with 3 3 individuals scoring lower on the 

WISC-1II. The mean Full Scale IQ for the WISC-1II was 97.96 while the mean Partial 

Composite for the SB: IV was 102.00 (significance of difference not reported). Rust and 

Lindstrom (1996) reported a study by Carvajal et al. (1993) which revealed a correlation 

of .82 between the WISC-1II Full Scale IQ and the general purpose abbreviated battery of 

the SB:IV Partial Composite, though the SB:IV mean score (109.8) was significantly 

lower than the WISC-III Full Scale IQ (1 12.6). 

A single domain test, the Peabody Picture Vocabulary Test (PPVT-III) has been 

correlated with the WISC-III. In a sample of elementary school children referred for 

academic concerns, corrected correlations were .82 with the WISC-1II Full Scale IQ, .88 

with the WISC-III Verbal IQ and .56 with the WISC-1II Performance IQ (Hodapp & 

Gerken, 1999). The statistical significance of the difference between the mean PPVT-1II 

Scaled Score (93 .17) and the WISC-III Full Scale IQ (92.34) was not reported. 

According to Kline (2001 ), summary scores from figural reasoning tests like the 

Raven' s Progressive Matrices (RPM) and the Matrix Analogies Test-Short Form (MAT) 

have been demonstrated to correlate with IQ scores from full-battery intelligence tests in 

the range of about .50 to .80. 

Individually-Administered Comprehensive Tests of Ability and the WISC-III 

The WISC-1II has been correlated with individually-administered comprehensive 

tests of intellectual ability with the following results: The Stanford-Binet Intelligence 

Scale: Fourth Edition (SB:IV) and the WISC-1II were administered in counterbalanced 

order to samples of gifted and non-gifted children by Simpson, Carone, Burns, Seidman, 
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Montgomery, & Sellars (2002). Correlations between the WISC-III Full Scale IQ and the 

SB:IV Composite were .71 for the gifted group and .65 for the non-gifted group. The 

SB:IV Composite mean (gifted: 136.8; non-gifted: 110.9) was higher than the WISC-III 

Full Scale IQ mean (gifted: 129.8; non-gifted: 107.6) in both samples. For the non-gifted 

the difference between the means was significant, for the gifted the difference was 

significant only when the SB:IV was administered first. Simpson et al. (2002) referred to 

a study of the WISC-III and the SB:IV in students oflow socio-economic status (Prewett 

& Matavich, 1994) to highlight how, even when the tests ' overall scores were found to be 

highly correlated (.81), achievement on one test did not reliably predict achievement on 

the other, with the WISC-III Full Scale IQ (M = 74.55) in that study averaging 9.4 points 

lower than the SB: IV Composite score (M = 83.99). The WISC-III Verbal IQ and 

Performance IQ were also lower than the corresponding SB:IV scores with the 

correlation between the verbal scores of the tests being .82 and the correlation between 

the WISC-III Performance IQ and the SB:IV AbstractNisual Reasoning score being .70. 

The correlation between the WISC-III Freedom from Distractibility Index and the SB:IV 

Quantitative Reasoning score was .50 (means not reported). In a sample of non-referred 

children, Lavin (1996) obtained correlations of .82 between the WISC-III Full Scale IQ 

and the SB:IV Composite, .72 between the WISC-III Verbal IQ and the SB:IV Verbal 

Reasoning score, and .71 between the WISC-III Performance IQ and the SB:IV 

AbstractNisual Reasoning score. The difference between the mean WISC-III Full Scale 

IQ (106.95) and the SB:IV Composite (108.00) was not significant. In another 

investigation, the concurrent validity of the WISC-III and the SB:IV was examined for a 

sample of students who had previously been identified a functioning in the mildly 
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mentally retarded range (Lukens & Hurrell, 1996). The correlation between the SB:IV 

Composite and the WISC-III Full Scale IQ was .68. The difference between the SB:IV 

Composite mean (65.68) and the WISC-III Full Scale IQ mean (57.97) was significant. 

Rust and Lindstrom (1996) found a correlation of .81 between the composite scores of 

the WISC-III and the SB:IV, .56 between the verbal scales, and .71 between the WISC-

III Performance IQ and the SB:IV AbstractNisual Reasoning score, in a volunteer 

sample of non-gifted satisfactorily-achieving children. The WISC-III Full Scale IQ mean 

(111.3) was slightly higher than the SB:IV Composite mean (109.9), but the difference 

was not significant. The differences between the students' overall scores ranged from the 

WISC-III Full Scale IQ being 18 points higher for one student to the SB:IV Composite 

being 18 points higher for another. 

The Cognitive Assessment System (CAS) Full Scale score has been correlated 

with the WISC-III Full Scale score in samples ofregular education students (r = .69), as 

well as in samples of students with mental retardation (r =.69) and students with learning 

disabilities ( r=. 71) (Sattler, 2001). 

In their convergent validity study of the WI SC-III and the Differential Ability 

Scales (DAS) with Hispanic students with learning disabilities, DiCerbo and Barona 

(2000) found uncorrected correlations of .81 between the WISC-III Full Scale IQ and the 

DAS General Cognitive Ability (GCA) score, .90 between the WISC-III Verbal IQ and 

the DAS Verbal Ability score, .28 between the WISC-III Performance IQ and the DAS 

Nonverbal Reasoning score, and .47 between the WISC-III Performance IQ and the DAS 

Spatial Ability score. The difference between the mean scores of the WISC-III and the 

mean scores of the DAS were not statistically significant. Dumont, Cruse, Price, & 



35 

Whelley (1996) also examined the relationship between the DAS and the WISC-III. The 

WISC-111 Full Scale IQ and DAS GCA score correlation was . 78, the WISC-111 Verbal 

IQ and DAS Verbal score correlation was .77, the WISC-111 Performance IQ and DAS 

Nonverbal score correlation was .65, and finally, the WISC-111 Performance IQ and DAS 

Spatial score correlation was .67. The difference between the WISC-111 Full Scale mean 

(89.73) and the DAS General Cognitive Ability mean (87.17) was not significant. 

The concurrent validity of the WISC-111 and the Kaufman Assessment Battery for 

Children (K-ABC) was investigated in a sample of volunteer non-gifted students (Rust & 

Yates, 1997). The correlation between the WISC-111 Full Scale IQ and the K-ABC 

Mental Processing Composite was .61. The difference between the mean WISC-111 Full 

Scale IQ (112.2) and the mean K-ABC Mental Processing Composite was not significant. 

Summary 

The methodology of statistical correlation has been used for close to a century for 

the purposes of test development and test validation by psychologists seeking to 

accurately measure cognitive ability through intelligence tests involving both cost-

effective group administration and more expensive, but more comprehensive and 

clinically informative, individual administration. Given their common underlying 

conceptual foundation, a belief in the existence of a general cognitive ability, g, that can 

be measured and is predictive of academic success, a degree of relationship between the 

group-administered Canadian Cognitive Abilities Test, Form K (CCAT; Thorndike, 

Hagen, & Wright, 1997) and the individually-administered Wechsler Intelligence Scale 

for Children-Third Edition (WISC-111; Wechsler, 1991a) is to be expected. To date, 

however, the concurrent validity of the most recent revisions of the CCAT and the 
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WISC-III has not been investigated. Only one empirical study has examined the 

relationship between any version of the CCAT and any of the Wechsler scales. In 1974, 

Randhawa, Hunt, and Rawlyk reported the psychometric properties of an earlier form of 

the CCAT, including its construct and criterion validity with the Wechsler Intelligence 

Scale for Children (WISC, Wechsler, 1949). The importance of examining the 

concurrent ( criterion) validity of the current form of the CCAT, a measure that continues 

to be broadly used in Canadian schools, with respect to an empirically-validated criterion 

measure, is clear. 

Present Study 

The purpose of the present study is to investigate the concurrent validity of the 

Canadian Cognitive Abilities Test, Form K (CCAT; Thorndike, Hagen, & Wright, 1997) 

with the Wechsler Intelligence Scale for Children-Third Edition (WISC-III; Wechsler, 

1991a), using Canadian norms (WISC-III ; Wechsler, 1996). The relationship between 

these measures is examined through analysis of the correlations between WISC-111 

scores, obtained by a sample of students when previously referred by their teachers for 

psychoeducational assessment, and CCAT scores obtained by the sample during routine 

school district-wide administration in classrooms, as well as through examination of 

differences in mean WISC-111 and CCAT scores obtained by the sample. Post-hoe 

analysis of the percent of agreement between scores obtained on the two measures was 

conducted to further illuminate the relationship between the scores and to inform practice 

in schools. 
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Research Question 

The primary research question of this study asks: Is there a significant 

relationship between the overall ability scores of the two tests; that is, between the Full 

Scale IQ of the WISC-III and the Composite SAS of the CCAT? The investigation 

focuses on the global ability scores because they are considered to represent the most 

robust estimates of ability (Glutting et al. , 1997; Kamphaus, Petoskey, & Morgan, 1997). 

Ancillary Questions 

The interest of practitioners in the degree of relationship between apparently 

corresponding ability subscales of the two measures is anticipated and addressed by the 

following ancillary questions: 

1. Is there a significant relationship between the Verbal IQ of the WISC-III and the 

Verbal SAS of the CCAT? 

2. Is there a significant relationship between the Performance IQ of the WISC-III 

and the Nonverbal SAS of the CCAT? 

3. Is there a significant relationship between the Verbal Comprehension Index of 

the WISC-III and the Verbal SAS of the CCAT? 

4. Is there a significant relationship between the Perceptual Organization Index of 

the WISC-III and the Nonverbal SAS of the CCAT? 

5. Is there a significant relationship between the Freedom from Distractibility Index 

of the WI SC-III and the Quantitative SAS of the CCAT? 

(The WISC-III Processing Speed Index was not addressed by an ancillary question 

because the CCAT does not include a conceptually similar battery.) 



The method of data analysis as well as the results, within both text and tables, 

pertaining to the primary research question and the ancillary questions are presented in 

concert. Emphasis in the discussion is devoted to the primary research question, given 

that there exists considerable confidence that the overall scores of the WISC-III and the 

CCAT measure the same construct, g, while there is a degree of uncertainty that the 

apparently corresponding ability subscales are actually measuring identical constructs, 

without confounds. 

38 
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Chapter Two: Method 

Participants 

The convenience sample consisted of279 low achieving students, enrolled in 65 

schools in a large urban Canadian school district, who had previously been referred by 

their teachers for psychoeducational assessment and subsequently assigned a learning 

disability code in order that they might receive formal remedial assistance. Consistent 

with literature indicating that more boys than girls are identified for referral (Share & 

Silva, 2003), the sample was comprised of 179 (64.2%) males and 100 females (35.8%). 

Of these students, 45 ( 16.1 % ) were currently in grade 4, 87 (31.2%) were in grade 5, 7 4 

(26.5%) were in grade 6, and 73 (26.2%) were in grade 7. WISC-III assessment had 

taken place in grade 3 for 136 (48.7%) students, in grade 4 for 89 (31.9%) students, in 

grade 5 for 36 (12.9%) students, and in grade 6 for 18 (6.5%) students. At the time of 

WISC-III assessment, students ranged in age from 7 years, 6 months to 12 years, 4 

months (mean age = 9 years, 3.0 months) . CCAT assessment had taken place in grade 4 

for 279 (100%) of the students. At the time ofCCAT assessment, students ranged from 8 

years, 9 months to 10 years, 9 months (mean age = 9 years, 5.3 months). 

Measures 

The Wechsler Intelligence Scale for Children- Third Edition (WISC-III; 

Wechsler, 1991) is an individually-administered, norm-referenced test assessing many 

cognitive abilities. It is widely used to estimate general intellectual ability in children 

ranging in age from 6 years, 0 months to 16 years, 11 months. Administered in one 

session, it requires approximately one and one-half to two hours of one-on-one 
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interaction between examiner and child. A single form of the WI SC-III is administered 

to all students regardless of age level, though graduated entry points or varied stimulus 

materials are specified for certain subtests according to the student's age. In this school 

district, the WISC-III is administered to a very limited number of students in response to 

teacher referral for learning difficulties or low achievement. 

The test is comprised of two scales, the Verbal Scale consisting of five standard 

subtests (Information, Similarities, Arithmetic, Vocabulary, and Comprehension) and one 

supplementary subtest (Digit Span) and the Performance Scale consisting of five standard 

subtests (Picture Completion, Coding, Picture Arrangement, Block Design, and Object 

Assembly) and two supplementary subtests (Symbol Search and Mazes). Factor-based 

index scores are derived from the subtest scores as follows: Verbal Comprehension 

Index: Information, Similarities, Vocabulary, and Comprehension; Perceptual 

Organization Index: Picture Completion, Picture Arrangement, Block Design, and Object 

Assembly; Freedom From Distractibility Index: Arithmetic and Digit Span; and, 

Processing Speed Index: Coding and Symbol Search. Subtest items in the Verbal scale 

are presented orally by the examiner to the child and the child's oral responses are 

recorded in writing by the examiner. There are no specified time limits. Performance 

scale items are presented visually, with few oral directions, in the form of pictures, 

objects, and arrays of figures. The child's primarily motor responses are timed for speed 

of performance and are time-limited. Reading and writing are not required of the child at 

any time. The examiner establishes rapport with the child and ensures that the child 

remains engaged in the testing process. Behavioral observations of the child in the 

testing situation are noted for their value as samples ofbehavior. Scoring involves 
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reviewing the child's responses with respect to clearly defined criteria in the examiner' s 

manual and assigning raw scores, which are totaled for each subtest. Norms tables in the 

manual are consulted or a computer program may be employed by the examiner to 

transform raw scores to standard scores. Scores yielded by the WISC-111 are as follows: 

scaled scores and percentile ranks for each subtest, IQ scores and percentile ranks for the 

Verbal Scale, the Performance Scale, and Full Scale ( overall score); as well as Index 

scores and percentile ranks for the Verbal Comprehension, Perceptual Organization, 

Freedom from Distractibility, and Processing Speed indices (factors). All IQ and Index 

scores have a mean of 100 and a standard deviation of 15. The range of the Full Scale IQ 

is 40 to 160. Numerical data, interpreted by a psychologist in the light of many other 

sources of information about the student, are embedded in a comprehensive report, 

which is placed in the student ' s Cumulative Record file at the school. Teachers and 

parents meet with the examiner to receive an oral interpretation of the test results and 

related recommendations for instructional strategies. 

The WISC-III was normed on a standardization sample of 2200, representative of 

the U.S. population of children. The WISC-III Canadian norms were derived from a 

representative sample of 1100 English-speaking children. Samples were comprised of 

equal numbers of males and females. Extensive documentation regarding the reliability 

and validity of the WISC-III are provided in the WISC-III Manual (Wechsler, 1991 b) and 

the WISC-III Manual Canadian Supplement (Wechsler, 1996). In the American 

normative sample, reliability coefficients for the WISC-111 Verbal, Performance, and Full 

Scale IQ scores were .95, .91, and .96, respectively (Wechsler, 1991b). Test-retest 

coefficients for the Verbal, Performance, and Full Scale IQ scores were .94, .87, and .94. 
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The issue of stability over time of WISC-III scores is particularly relevant to this 

concurrent validity study in which students in the convenience sample were tested with 

the CCAT in grade 4 but were administered the WISC-III one year prior to two years 

later. Investigations of the long-term stability ofWISC-III IQs for samples of students 

twice evaluated at approximately a three year interval for special education eligibility or 

for routine reassessment while enrolled in special education found that correlations with 

their previous WI SC-III scores ranged as follows in samples of students with Specific 

Learning Disabilities (SLD) as reported by Canivez & Watkins (2001): Verbal IQ 

(r=.79), Performance IQ (r =.70), and Full Scale IQ (r =.78) (Zhu, Woodell, & Kreiman, 

1997); Verbal IQ (r =.76), Performance IQ (r =.71), and Full Scale IQ (r = .82) (Stavrou 

& Flanagan, 1996); and Verbal IQ (r =.84), Performance IQ (r = .87), and Full Scale IQ 

(r = .88) (Finkleson & Stavrou, 1999). In investigations which included both students 

with SLD and with Mental Retardation, one study found stability coefficients for Verbal, 

Performance and Full Scale IQs of .87, .87 and .91 respectively (Canivez & Watkins, 

1998) and another study reported stability coefficients of .88, . 78, and .83 respectively 

(Slate & Wicks, 1998). Canivez & Watkins (2001) determined Verbal, Performance and 

Full Scale IQ stability coefficients of .81 , .80, and .86 respectively in a sample of 406 

students with specific learning disabilities, and similarly high stability coefficients in 

smaller samples of students with serious emotional disabilities and mental retardation. 

For the Canadian normative sample, reliability coefficients for the Verbal, Performance, 

and Full Scale IQ scores were .93, .89, and .95, respectively (Wechsler, 1996). Test-

retest coefficients were not reported due to a lack of relevant data, but it is unlikely that 

Canadian data would differ significantly from American data regarding test-retest 



reliability. In a study of the convergent validity between the WISC-III and the 

Differential Ability Scales, DiCerbo and Barona (2000) investigated whether the interval 

between the administration of the two tests (median time between evaluations was 36 

months) was a confound, and concluded that the interval was not significantly related to 

the difference between the composite scores of the two tests. In a general sense, long-

term stability data reported in the literature suggest that in this exploratory study the use 

ofWISC-III scores obtained in testing one year before to two years after administration 

of the CCAT may provide acceptable, though not ideal, values for correlation of scores 

on the two measures. 

Mental Measurements Yearbook reviews of the WISC-III conclude that it is an 

excellent instrument. Braden (1995) and Sandoval (1995) concur that it sets the 

psychometric standard for other tests. 
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The Canadian Cognitive Abilities Test, Form K (CCAT: Thorndike, Hagan, & 

Wright, 1998) is the current Canadian version of the Cognitive Abilities Test, Form 5 

(CogAT; Thorndike & Hagen, 1993), that was first published in 1954 as the Lorge-

Thorndike Intelligence Tests. It is a group-administered, norm-referenced test assessing 

general and specific cognitive abilities of students in grades K to 12. It is most often 

administered in the classroom setting, in three successive testing sessions of less than one 

hour each, with a total testing time of about two and one-half hours. Levels 1 and 2 of 

the CCAT are designed for kindergarten and grade 1. Levels A to H are administered to 

grades 3 to 12. In this school district, students are routinely administered Level Bin 

grade 4 and Level E in grade 7. 
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The CCAT consists of three batteries: Verbal, Quantitative, and Nonverbal, each 

consisting of three subtests. The Verbal Battery subtests are Verbal Classification, 

Sentence Completion, and Verbal Analogies. In the Nonverbal Battery the subtests are 

Figure Classification, Figure Analogies, and Figure Analysis. The Quantitative Battery 

includes the subtests Quantitative Relations, Number Series, and Equation Building. The 

test administrator, usually the classroom teacher, is provided with a detailed script for all 

directions given orally to the students. Written directions are also provided to the student 

in the test booklet. Each student is provided with a test booklet, a machine-scorable 

answer sheet, and an HB pencil. Test items are of multiple-choice format. Reading of 

single words, phrases, and sentences is required for the three Verbal Battery subtests, one 

of the Quantitative Battery subtests, and none of the Nonverbal Battery subtests. All 

subtests are time-limited; none are timed for speed of performance. Observations of 

student test behavior are not recorded. Scoring is done by computer at the central office 

of the school district and numerical data, without interpretation, is sent to the school. 

Scores provided by the CCAT are as follows: Standard Age Scores (SAS) for each of the 

three batteries and for the Composite ( overall score); percentile ranks and stanines by 

age; and percentile ranks and stanines by grade. The Standard Age score range is 50 to 

150, the mean is 100, and the standard deviation is 16 SAS units. Teachers review test 

results when they are recorded in each student' s Cumulative Record file at the school to 

determine whether scores are generally congruent with each student' s classroom 

achievement. Discrepancies between the CCAT scores and achievement are investigated 

to illuminate instructional practices. 
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The CCAT was renormed in 1997 on a national standardization group of 

approximately 40,000 students drawn from a stratified random sample of Canadian 

schools in which English was the major language of instruction. Evidence for the 

reliability and validity of the test is not provided in the Teacher's Handbook: Interpretive 

Guide and Instructional Resource. The Technical Manual for Form K (1998) is not yet 

available. A literature search revealed that the CCA T, and its American counterpart the 

CogAT, have seldom been the focus of empirical research. A Mental Measurements 

Yearbook review of the current version of the CogAT (Goldman, 1998) pointed out the 

lack of reliability and validity data over time as a weakness of the test, though use of the 

measure was encouraged. The other reviewer, S.H. Ivens (1998) rated the CogAT as an 

excellent instrument. A Mental Measurements Yearbook review of the current version of 

the CCAT is not available. Reviews of the previous version, Form 7, were mixed with 

Anderson (1995) finding the CCAT to be a useful test and Hattie (1995) concluding that 

Form 7 was not a good measurement instrument. 

Data Collection Procedure 

The researcher identified potential participants from a comprehensive school 

district list of students who had been referred for psychoeducational assessment, found on 

intellectual testing to be functioning above the mentally deficient range, and subsequently 

classified and provided with an Individual Program Plan (IPP). The archival data 

pertaining to every student in the school district who met the following inclusion criteria 

was used in the analysis: first, being currently (2001-2002 school year) enrolled in grade 

4 to grade 7; second, being currently assigned a provincial learning disability ( 54) code 

for school district special education purposes; third, having on file WISC-III data 
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obtained when the student was in grade 3 to grade 6 (between September 1997 and May 

2002) in the course of usual district procedures of referral and assessment of students 

presenting with learning difficulties in the classroom; fourth, having on file CCAT data 

obtained in grade 4 (between October 1998 and March 2002) in the course of usual 

district-wide classroom assessment; and finally, having been educated from kindergarten 

to present grade in an English-language school. 

Demographic, WISC-III data, and CCAT data were extracted by the researcher 

from pre-existing central office psychology files and from students' Cumulative Record 

files at their respective schools. Data were recorded on data sheets using a randomly 

assigned study code number for each subject. 

Data Analysis 

Data were entered onto a spreadsheet and analyzed using the Statistical Package 

for the Social Sciences (SPSS) program version 10.0. The significance level for analysis 

was set at .05. Data analyses in this investigation included the following: 

( 1) Descriptive statistics were calculated to summarize the gender, present grade, grade 

at WISC-III assessment, age range at WISC-III assessment, age range at CCAT 

assessment, WISC-III IQ and Index score ranges, means and standard deviations and 

CCAT Composite and Battery Standard Age score ranges, means, and standard 

deviations; 

(2) 1-tests for independent samples were carried out to examine gender differences in the 

mean WISC-III IQ and Index scores and the mean CCAT Composite and Battery 

Standard Age Scores obtained by male and female participants. 



(3) 1-tests for dependent samples were conducted to determine the significance of 

differences between the means of the overall ability scores, the WISC-111 Full Scale IQ 

and the CCAT Composite Standard Age Score, as well as the significance of differences 

between the means of the subscale WISC-111 IQ and Index scores and apparently 

corresponding ability CCAT Battery Standard Age Scores. 

( 4) Pearson product-moment correlation coefficients were performed as planned to 

examine the degree of association or co-relationship between the overall ability scores, 

that is, the WISC-111 Full Scale IQ and the CCAT Composite Standard Age Score, as 

well as between the apparently corresponding ability subscale WISC-111 IQ and Index 

scores and CCAT Battery Standard Age Scores. 
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The higher the absolute value of the obtained correlation coefficient, with the 

maximum value being + 1.00 or -1.00, the more accurately one can predict the scores on 

one test from the scores on another test. A positive correlation means that higher scores 

on one variable or test are related to higher scores on the other variable or test, while a 

negative correlation indicates that higher scores on one are associated with lower scores 

on the other. Correlations beyond +.50 or -.50 have been suggested to reflect a moderate 

to strong relationship between two variables by one author (Sattler, 2001, p.91), while 

another (Hemphill, 2003) has noted that Cohen (1988) offered guidelines for interpreting 

the magnitude of correlation coefficients reported in the behavioural sciences as follows: 

those around .10 could be considered small, those around .30, medium, and those around 

.50, large. Hemphill indicated the desirability of having empirical guidelines specific to 

particular types of investigations, such as concurrent or predictive validity studies, but the 

present review of the literature did not reveal explicit recommendations for such studies. 
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(5) Post-hoe analysis of the percent of agreement, "hit-rate", between the participants' 

WISC-III Full Scale IQ scores and their respective CCAT Composite Standard Age 

Scores was determined by computing the difference values for all subjects and summing 

the percentage wherein the difference score lay between plus 15 WISC-III IQ points and 

minus 15 WISC-III IQ points(+ 1 or- 1 standard deviation) (Bell et al., 2002). Subscale 

scores related to the ancillary questions were not subjected to this analysis. 
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Chapter Three: Results 

The results are organized as follows: First, a description of the sample, reporting 

the relationship between gender and the means of the major study variables, the IQ and 

Index scores of the Wechsler Intelligence Scale for Children- Third Edition (WISC-111) 

and the Composite and Battery Standard Age Scores for the Canadian Cognitive Abilities 

Test (CCAT), is presented. Second, descriptive statistics for the WISC-111 IQ and Index 

scores and the CCAT Standard Age Scores are presented. Third, the relationship 

between the means of the WISC-111 IQ and Index scores and means of the CCAT 

Standard Age Scores is delineated by the results of paired t-tests. Fourth, the relationship 

between the WISC-111 IQ and Index scores and the CCAT Standard Age Scores is 

indicated by the results of Pearson product-moment correlations. 

The sample (n = 279) consisted of 100 females and 179 males. The WISC-111 

IQ and Index score and the CCAT Standard Age Score means for females and those for 

males were subjected to 1-tests for independent samples. As no gender differences were 

found between mean scores obtained on the two measures, data analysis was conducted 

for the sample as a whole. This finding confirmed that the scores for this sample could 

satisfactorily be correlated with the scores of the WI SC-III and CCAT standardization 

samples, which are not differentiated by gender. 

The mean scores, with ranges and standard deviations, obtained by the study 

sample on the WISC-III and the CCAT are presented in Table 1. According to the 

respective test manuals for Canadian norm groups, WISC-III IQ and Index scores have a 

mean of 100 and a standard deviation of 15. CCAT Standard Age Scores (SAS) have a 

mean of 100 and a standard deviation of 16. The WISC-111 and CCAT means for this 
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sample were lower, and the standard deviations were smaller, as compared to those of the 

norm groups. The WISC-III Full Scale mean was 92.29 (SD = 9.26, range 75 to 128), the 

Verbal IQ mean was 93.60 (SD = 10.48, range 68 to 130), and the Performance IQ mean 

was 93 .18 (SD = 92.29, range 64 to 127). The WISC-III Verbal Comprehension Index 

mean was 94.89 (SD = 11.31, range 68 to 137), the Perceptual Organization Index mean 

was 94.30 (SD = 11.69, range 57 to 131 ), and the Freedom From Distractibility Index 

mean was 87.94 (SD = 10.96, range 61 to 124). The CCAT Composite Standard Age 

Score mean was 84.32 (SD = 9.76, range 50 to 114), the Verbal Battery Standard Age 

Table 1 

WISC-111 and CCAT Mean Scores and Standard Deviations 

Mean Range 

WISC-III 

Full Scale IQ 92.29 75-128 
Verbal Scale IQ 93 .60 68-130 
Performance Scale I Q 93. 18 64-127 
Verbal Comprehension Index 94.89 68-137 
Perceptual Organization Index 94.30 57-131 
Freedom from Distractibility Index 87.94 61-1 24 

CCAT 

Composite SAS 84.32 50-114 
Verbal Battery SAS 80.30 50-110 
Nonverbal Battery SAS 90.37 50-131 
Quantitative Battery SAS 86.78 50-112 

(n=279) 

Standard 
Deviation 

9.26 
10.48 
11.42 
11.31 
11.69 
10.96 

9.76 
11.09 
11.86 
10.08 
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Score mean was 80.30 (SD = 11.09, range 50 to 110), the Nonverbal Battery Standard 

Age Score mean was 90.37 (SD = 11.86, range 50 to 131 ), and the Quantitative Battery 

Standard Age Score mean was 86. 78 (SD = 10.08, range 50 to 112). 

Table 2 

Planned Paired !-Test Comparisons Between Mean WISC-ill and CCAT Scores 

Pair Scores M 1-test 

WISC-III Full Scale IQ 92.29 9.26 
1 13.12* 

CCAT Composite SAS 84.32 9.76 

WISC-III Verbal Scale IQ 93.60 10.48 
2 17.99* 

CCAT Verbal Battery SAS 80.30 11.09 

WISC-III Performance Scale IQ 93.18 11.42 
3 3.73* 

CCAT Nonverbal Battery SAS 90.37 11.56 

WISC-III Verbal Comprehension Index 94.89 11.31 
4 18.58* 

CCAT Verbal Battery SAS 80.30 11.09 

WISC-III Perceptual Organization Index 94.30 11.69 
5 5.22* 

CCAT N onverbal Battery SAS 90.37 11.56 

WISC-III Freedom from Distractibility 87.94 10.96 
6 1.57 

CCAT Quantitative Battery SAS 86.78 10.08 

*p < .001; df = 278 
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A series of planned paired 1-tests, for dependent samples, was conducted for the 

comparison of the WISC-III and CCAT overall ability scores as well as for apparently 

corresponding ability WISC-III and CCAT subscale mean scores. As presented in Table 

2, results indicated significant differences between the means of the scores addressed by 

the primary research question and four of the five ancillary questions, with the WI SC-III 

mean score higher than the CCAT mean score (Q<.001) in each case. The difference 

between the means addressed by the fifth ancillary question was not significant. 

Research Question and Ancillary Questions 

The present study investigated the relationship between two norm-referenced 

measures of cognitive ability: the individually-administered WISC-III and the group-

administered CCAT. The main statistical analysis produced a Pearson product-moment 

correlation matrix (n = 279), presented in Table 3, describing correlations between scale 

scores of the tests. Significant correlations (12 < .001 and n < .01) observed in the 

correlation matrix between the WISC-III IQ and Index scores and the CCAT Composite 

and Battery Standard Age Scores are denoted by asterisks. 

The primary research question asked whether there exists a relationship between 

the overall ability scores of the two tests; that is, between the Full Scale IQ of the WISC-

III and the Composite SAS of the CCAT. The analysis revealed a significant relationship 

between these scores [r (279) = .43, n < .001]. 

Ancillary question one addressed the possible relationship between apparently 

corresponding ability ( verbal) subscale scores of the two tests; that is, between the Verbal 

IQ of the WISC-III and the Verbal Battery SAS of the CCAT. The analysis indicated a 



significant relationship between the verbal ability scores of the WI SC-III and the CCAT 

[r (279) = .35, Q < .001]. 

Ancillary question two sought to determine whether there is a relationship 

between apparently corresponding ability (visuospatial) scores of the two tests; that is, 

between the Performance IQ of the WISC-III and the Nonverbal Battery SAS of the 

CCAT. A significant relationship was indicated between the Performance IQ of the 

WISC-III and the Nonverbal Battery SAS of the CCAT [r (279) = .42, Q < .001]. 

Table 3 

Significant Correlations Between WISC-ill and CCAT Scores 

CCAT Battery 
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Verbal Nonverbal Quantitative Composite 

WISC-III IQ/Index 

Full Scale .25* 

Verbal .35* 

Performance .04 

Verbal Comprehension .31 * 

Perceptual Organization .04 

Freedom From Distractibility .26* 

Note: * Significant correlation (p < .001) 
** Significant correlation (p < .01) 

.44* .32* .43* 

.24* .31 * .36* 

.42* .19** .29* 

.19** .24* .30* 

.43* .16** .28* 

.26* .31 * .35* 
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The third ancillary question asked whether there exists a relationship between the 

apparently corresponding ability Verbal Comprehension Index of the WISC-III and the 

Verbal Battery SAS of the CCAT. The analysis revealed a significant relationship 

between these subscales [r (279) = .31, n < .001]. 

The fourth ancillary question was concerned with the possible relationship 

between the apparently corresponding ability Perceptual Organization Index of the 

WISC-III and the Nonverbal Battery SAS of the CCAT. A significant relationship was 

indicated between these subscales [r (279) = .43, n < .001] 

Ancillary question five addressed the degree of relationship between the Freedom 

from Distractibility Index of the WI SC-III ( of which one of two contributing subtests 

requires arithmetic calculations) and the Quantitative Battery SAS of the CCAT ( which 

requires mathematical knowledge and arithmetic calculations). The analysis indicated a 

significant relationship between the Freedom From Distractibility Index and the 

Quantitative Battery SAS [r (279) = .31, n < .001]. 

In summary, all planned correlations between the overall ability scores of the two 

measures, the WISC-III Full Scale IQ and the CCAT Composite Standard Age Score, as 

well as between the apparently corresponding WISC-III IQ and Index scores and the 

CCAT Battery Standard Age Scores were found to be significant (n < .001). Further 

examination of Table 3 reveals the existence of correlations in addition to those that were 

expected. Of the six WISC-III IQ and Index scores that were part of the analyses in this 

investigation, four, namely the Full Scale IQ, the Verbal IQ, the Verbal Comprehension 

Index, and the Freedom From Distractibility Index ( comprised of subtests from the 

Verbal Scale) were significantly correlated with all four CCA T Standard Age Scores at a 
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significance level of either 12 < . 001 or 12 < . 01. The two exceptions, where no significant 

relationship was indicated, were between the WISC-III Performance IQ score and the 

CCAT Verbal Battery SAS and between the WISC-III Perceptual Organization Index 

score and the CCAT Verbal Battery SAS. Among the twenty-two relationships evident 

in Table 2, significant at the Q<.001 or 12<.0l level, involving both planned and 

unplanned comparisons, the highest correlation between any WISC-III score and any 

CCAT score reflects the unexpected association between the WISC-III Full Scale IQ 

score and the CCAT Nonverbal Battery Standard Age Score (r = .44, 12 < .001). 

Post-hoe analysis of the percent of agreement or "hit-rate" between the composite 

scores of the two tests, suggested by Bell et al. (2002), revealed that the difference 

between the WISC-III Full Scale IQ scores and the CCAT Composite Standard Age 

Scores ranged from WISC-III score higher than CCAT score by 44 points to WISC-III 

score lower than CCAT score by 17 points, with a mean discrepancy of7.97 points. The 

WISC-III Full Scale IQ was greater than the CCAT Composite for 208 subjects, the 

scores were equal for 14 subjects and the CCAT Composite was greater than the WISC-

III Full Scale IQ for 57 subjects. The proportion of the sample's CCAT Composite 

Standard Age Scores that fell within 15 points (1 standard deviation) of their WI SC-III 

Full Scale IQ scores was seventy-seven percent. 
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Chapter Four: Discussion 

This research study investigated the concurrent validity of two norm-referenced 

tests of cognitive ability: the extensively-researched, individually-administered Wechsler 

Intelligence Scale for Children (WISC-III) and the seldom-researched, group-

administered (Canadian Cognitive Abilities Test (CCAT). In order to accomplish this 

task, mean scores obtained by the sample on the two measures were compared and the 

Full Scale IQ, Verbal Scale IQ, Performance Scale IQ, Verbal Comprehension Index, 

Perceptual Organization Index, and Freedom From Distractibility Index scores of the 

WISC-III were correlated with CCAT Composite, Verbal Battery, Nonverbal Battery, 

and Quantitative Battery Standard Age Scores (SAS). Post-hoe analysis was undertaken 

to determine the percent of agreement on estimates of overall cognitive ability between 

the tests. 

This chapter provides first, a discussion of the results of descriptive statistics and 

paired 1-tests respecting the group means of the WISC-III and the CCAT scores. This is 

followed by a discussion of the obtained Pearson product-moment correlations, 

addressing the research question and the ancillary questions, between the WISC-III IQ 

and Index scores and CCAT Composite and Battery Standard Age Scores. Correlations 

that were not predicted, but which appeared in the complete correlation matrix, are also 

reviewed briefly. The percent of agreement between participants' scores on the tests is 

then discussed. The CCAT's utility for measuring g is addressed. Finally, limitations of 

the study are presented, directions for future research are suggested and implications for 

practice in schools are discussed. 
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Descriptive Statistics 

The mean scores obtained by the study sample on both the WISC-III and the 

CCAT were lower than those reported in the respective manuals for the entire 

standardization samples (mean= 100), but consistent with IQs of many samples reported 

in the related literature. This may be explained by the present study sample being, like 

many of those in other studies, a convenience sample comprised of students who had 

been referred for assessment for unexplained low achievement or other learning 

difficulties. Mean WISC-III IQ scores in the present study fell within the Average range 

as follows: Full Scale IQ, 92.3 ; Verbal IQ, 93.6; and Performance IQ, 93.2. A concurrent 

validity study between the WISC-III and the S-FRIT using data on file for a sample of 

referred students, reported that all WISC-III mean scores fell in the top half of the Low 

Average range: Full Scale IQ, 87.2; Verbal IQ, 89.0; and Performance IQ, 87.5 (Bell et 

al., 2002). In a clinical sample, Javorsk:y (1993) investigating the concurrent validity of 

the WISC-III and the K-BIT observed similar WISC-III means: Verbal IQ, 92.08; 

Performance IQ, 93 .35; and Full Scale IQ, 91.90. Prewett (1995) reported that the mean 

WISC-III score was 72.1 (range 45-1 01) in a sample of students referred for evaluation 

due to academic difficulties. Similarly, a study of the WI SC-III and achievement tests in 

a sample with specific learning disabilities found mean scores as follows: Full Scale IQ, 

85.8, Verbal IQ, 85.1; and Performance IQ, 88.7 (Slate, Jones, Graham, & Bower, 1994). 

As noted by Smith, Smith, Bramlett, & Hicks (2000), studies involving several samples 

oflearning disabled students have found WISC-III IQs in the range around 90 to 93. The 

WISC-III manual notes the following scores for a sample of learning disabled students: 

Full Scale IQ, 93.8, Verbal IQ, 92.1, and Performance IQ, 93 .8. 
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In addition to the visible discrepancy between mean scores on the WISC-III and 

the CCAT obtained by the study sample and those reported for the respective 

standardization samples, a second discrepancy with respect to the WISC-III and CCAT 

means, within the study sample, was also identified: For comparisons addressing the 

research question and four of the five ancillary questions, the sample achieved 

significantly higher mean scores on the WISC-III IQs and Indices as compared with their 

mean CCAT Standard Age Scores. Specifically, the WISC-III Full Scale IQ, Verbal IQ, 

Performance IQ, Verbal Comprehension Index and Perceptual Organization Index mean 

scores were significantly greater than the corresponding ability CCAT mean scores. The 

mean scores of the major study variables addressed by the fifth ancillary question, the 

WISC-III Freedom From Distractibility Index and the CCAT Quantitative Battery, did 

not differ significantly. Randhawa et al. (197 4) did not compare the mean scores 

obtained on the CCAT and the WISC. Chong (2000) reported a higher overall ability 

mean score on the WISC-III (127.18) than on the CogAT (121.67), the CCAT's 

American precursor, but the significance of the difference was not stated. Examination 

of the mean score differences in other studies reported in Chapter One reveals that mean 

score differences are not always reported, that when they are reported the statistical 

significance of the difference is not always provided, and for those studies where 

significant differences were obtained, there is no particular pattern evident between 

WISC-III mean Full Scale IQ score and the mean composite score of the measures with 

which it has been compared. 

The interpretation of significant differences between the mean scores of two tests 

has been debated in the literature. While Javorsky (1993) examining the relationship 
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between the WISC-III and the K-BIT stated that significant differences between the mean 

scores would signal that the scores of the two tests are not comparable, Prewett (1995) 

would still compare the tests. He claimed that the significance of mean score differences 

may not be the best way to judge a screening test's usefulness because according to 

Silverstein (1990), small mean score differences can be statistically significant with a 

large sample or when the tests correlate highly. Prewett goes on to say, however, that 

having knowledge of the direction and magnitude of such differences can be helpful to 

the practitioner who should know if a screening test generally yields scores that are 

higher or lower than the comprehensive test when deciding whether individual testing 

should be recommended. 

The finding that most often the WISC-III IQ or Index mean score exceeded that of 

the corresponding CCA T Battery mean score for the study sample was consistent with 

the expectations of the researcher based on experience in schools with low achieving 

students. Although both tests purport to measure cognitive abilities which predict school 

achievement, the manner in which they do so varies in transparency of purpose, in the 

requirement for good reading skills, and in the degree to which the student must rely on 

self-monitoring as well as internal motivational and attentional capacities. As Hale et al. 

(2001) point out, students with learning difficulties may be deficient in exactly the skills 

required to do well on ability tests. With regard to transparency, the WISC-III may not 

be recognized as a school-related task by a student because test administration is most 

often a novel experience for that student, involving one-on-one interaction with an adult 

whose intention is to establish rapport and to minimize test anxiety. The situation bears 

little resemblance to classroom assessment and may even be presented by the examiner, 
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as suggested in the WISC-III manual, as involving "tasks or games that most children 

enjoy" (p.37). In contrast, CCAT administration is conducted in a formalized fashion in 

the classroom where the student with learning difficulties has been struggling. There is 

little or no one-on-one interaction with a supportive adult and the presence of peers may 

contribute to upward social comparison and associated performance anxiety. Attention 

to, and comprehension of, orally-presented instruction is often particular areas of 

weakness for low achieving students. In the CCAT, a series of oral directions is 

addressed to the large class group by the teacher. The demand for the reading of test 

items, or to re-read test directions not fully understood when orally-presented by the 

teacher, is a challenge on the CCAT without parallel on the WISC-III, where very little 

reading is required at any time. Reading disabilities are the most common type of 

learning disability (Havey et al., 2002) and confound the measurement of intelligence in 

most group-administered tests (Vellutino et al., 2000). The WISC-III, unlike the CCAT, 

does not require that the student self-monitor for sustained effort on task or to ensure 

satisfactory progress through the test items as time elapses. Similarly, the WISC-III 

examinee' s attention to task is continuously supported, whereas a student's inability to 

maintain attention to task on the group-administered CCAT is unlikely to be noticed in 

the large class grouping. For these reasons, students with learning difficulties are likely 

to be differentially disadvantaged in any group test, including the CCAT, when their 

performance is compared to students whose intellectual, sensory, motivational, and 

attentional characteristics have supported grade-level or better achievement throughout 

their educational experience. In summary, it is not surprising that mean scores obtained 
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on the CCAT were lower than those obtained on the WISC-III for this sample of students 

who had been referred for psychoeducational assessment. 

Research Question 

The research question asked whether there exists a relationship between the 

overall ability scores obtained by the participants on the two tests. The Full Scale IQ 

score of the WISC-III and the Composite SAS of the CCAT were observed to be 

positively and significantly correlated, though the relationship would be described as 

moderate (.43). A degree of positive association was expected between the overall ability 

scores because underlying both instruments is the assumption that a general factor of 

intelligence or cognitive ability, g, exists and can be measured by each of the tests. The 

overall ability score of a test is generally assumed to be the best estimate of intelligence 

(Glutting et al., 1997; Kamphaus et al. , 1997). For this reason, and because there is 

uncertainty as to whether the apparently corresponding ability subscales of the WISC-III 

and the CCAT actually measure the same underlying traits, discussion of the correlations 

between the scores found in the present investigation, in the context of previous research, 

will be limited to those addressed by the primary research question relating to the overall 

cognitive ability scores. 

Of the studies presented in Chapter One, the most closely related to the present 

study are those involving tests developed in the tradition of the Wechsler individual 

scales and the Thorndike et al. group tests. The correlation found by Randhawa et al. 

(1974) between the composite scores of the earlier versions, that is, the WISC and the 

CCAT, of the measures being compared in the present study, the WISC-III and the 

CCAT, Form K provided evidence of a higher degree of association (r= .63) between the 
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WISC Full Scale IQ and the CCAT Composite SAS for those versions than was 

determined by the present research (r= .43). The investigation of Chong (2000) produced 

a correlation coefficient of .376 between the WISC-III Full Scale IQ and the CogAT 

( current American version of the test from which the CCAT was developed) composite 

score. Standardization procedures should rule out reasons for these differences that 

might relate to different versions of the tests or to changes in student cohorts separated by 

nearly thirty years (which might differentially influence performance on classroom-

administered tests versus individually-administered tests). This would leave as a possible 

explanation that Randhawa's sample was a more representative (less restricted in range) 

sample than Chong's sample of gifted students or the present sample ofreferred students 

with learning difficulties. The relationship between the WISC-III and another group-

administered measure of cognitive ability, the Otis-Lennon School Ability Test, has been 

described in terms of correlation coefficients between the WISC-III Full Scale IQ and the 

OLSAT-6 Total School Ability Score, reported in the WISC-III manual to be .73 

(Wechsler, 1991b) and in a Canadian study to be .35 to .39, depending on the sample 

characteristics (Beal, 1995). The small number of studies comparing group-administered 

screening measures with the WISC-III and the variability in the correlations precludes in-

depth discussion of the results of the present study in the light of this research. 

Individually-administered brief, short form, and single domain screening 

measures have demonstrated stronger correlations than group-administered tests with the 

WISC-III Full Scale IQ with coefficients of .53, .63, .74, .76, .78 and .87, with the K-

BIT Composite in varied samples; of .80 with the S-FRIT Full Scale IQ in one sample; of 

.82 and .87 with the W ASI Full Scale IQ ( depending on the number of subtests 
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administered); and of .90 with the WRIT General IQ. Six short forms of the WI SC-III 

were reported to correlate highly with the WISC-III Full Scale IQ (r>.90), and the 

abbreviated SB-IV Composite correlations with the WISC-III Full Scale IQ were also 

high for two samples (r=.73 and r=.82). The correlation between the WISC-III Full Scale 

IQ and the PPVT-III Standard Score was .82. These results suggest that individually-

administered screening measures, while arguably less time-efficient and more costly than 

group-administered tests such as the CCAT, might be screening instruments of choice 

because of their superior criterion-related validity. 

Previous criterion validity studies have revealed correlations between the WISC-

III Full Scale IQ and the overall ability score of other individually-administered 

comprehensive ability tests ranging from .69 to .85 (Sattler, 2001 ). Studies reported in 

Chapter One indicate correlations between the WISC-III Full Scale IQ and the SB: IV 

Composite ranging from .65 to .82, between the WISC-III Full Scale IQ and the DAS 

General Composite Ability Score of .78 and .81, and between the WISC-111 Full Scale IQ 

and the K-ABC Mental Processing Composite of .61. Thus the correlation between the 

WISC-III Full Scale IQ and the CCAT Composite SAS observed in this investigation is 

much lower than that found when the WISC-III is correlated with other individually-

administered tests, either screening measures or comprehensive batteries. 

Ancillary Questions 

Ancillary questions one and three addressed the relationship of the WISC-III 

scores and the CCAT SAS that are labeled as measuring verbal ability. The relationship 

between the scores was significant and positive, though moderate, for each of the pairs: 

the correlation coefficient between the WISC-III Verbal IQ and the CCAT Verbal SAS 



was.35; the correlation coefficient between the WISC-III Verbal Comprehension Index 

and the CCAT Verbal SAS was .31. The higher correlation of the CCAT Verbal SAS 

with the WISC-III Verbal IQ, which in addition to the subtests comprising the Verbal 

Comprehension Index ( verbal factor) includes the Arithmetic and Digit Span subtests, is 

an unexpected finding. 

Ancillary questions two and four found a moderate significant and positive 

relationship between corresponding visuospatial ability WISC-III scores and the CCAT 

SAS. The correlation coefficient was .42 for the WISC-III Performance IQ and the 

CCAT Nonverbal SAS and .43 for the WISC-III Perceptual Organization Index and the 

CCAT Nonverbal SAS. 

The fifth ancillary question addressed the relationship between the WISC-III 

Freedom From Distractibility Index and the CCAT Quantitative SAS. The correlation 

between these subscales was significant and positive (.31). 

General Comments on the Correlation Matrix 
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The overall correlation matrix reveals that the correlations between the WISC-III 

Performance IQ and the CCAT Verbal SAS and the WISC-III Perceptual Organization 

Index and the CCA T Verbal SAS were not significant. This confirms the expectation 

that scores on subscales and batteries that are labeled to measure different abilities would 

not be correlated. Surprisingly, the correlations were significant between the WISC-III 

Verbal IQ and the CCAT Nonverbal SAS (.24) and the CCAT Quantitative SAS (.31), 

between the WISC-III Performance IQ and the CCAT Quantitative SAS (.19), between 

the WISC-III Verbal Comprehension Index and the CCAT Nonverbal SAS (.19) and the 

CCAT Quantitative SAS (.24), as well as between the WISC-III Perceptual Organization 



Index and the CCAT Quantitative SAS (.16). The WISC-III Freedom From 

Distractibility Index also correlated significantly with the CCAT Verbal SAS ( .26) and 

the CCAT Nonverbal SAS (.26). 
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The overall correlation matrix reveals that of the CCAT battery scores, correlation 

with the WISC-III Full Scale IQ is highest for the Nonverbal Battery (.44), followed by 

the Quantitative Battery (.32), and the Verbal Battery (.25). The correlation coefficient 

of the WISC-III Full Scale IQ with the CCAT Nonverbal SAS, which is slightly higher 

than any other correlation in the matrix, is an unexpected finding of particular interest. 

Finally, the overall correlation matrix demonstrates that all of the WISC-III IQ 

and Index scores correlate significantly with the CCAT Composite SAS and that every 

CCA T Battery SAS and the CCAT Composite SAS correlates significantly with the 

WI SC-III Full Scale IQ score. 

The large number of unexpected correlations between the WISC-III IQ and Index 

scores and the CCAT SASs may indicate that an overall general factor of intelligence 

underlies many of the subscales. That the WISC-III Performance IQ and Perceptual 

Organization Index scores do not correlate with the CCAT Verbal SAS may be due, 

beyond the important construct difference, to the heavy requirement for reading skill in 

the CCAT Verbal Battery overwhelming the general factor of intelligence that is present 

in all three. The WISC-III Verbal IQ did correlate with the CCAT Nonverbal and the 

CCAT Quantitative where the three scales had minimal or no requirement for reading. 

Post-hoe Examination of Participants' Scores 

In this sample, seventy-seven percent of the CCAT Composite scores fell within 

one standard deviation (15 points) of the WISC-III Full Scale IQ score. In practice, when 
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using the CCAT as a screening measure to estimate IQ for the purposes of enhancing 

learning, providing remedial instruction, and recommending comprehensive evaluation 

for intervention strategies or special education placement, a cognitive ability estimate that 

for some students may be more discrepant than 15 points ( and as much as 44 points in 

this study) from the WISC-III Full Scale IQ seems to risk errors injudgment of a given 

low achieving student's intellectual capacity to an unacceptable degree. 

Using the CCAT to Measure g 

The review of the literature indicated that there exists a degree of consensus that 

general intelligence, g, both reflects and predicts scholastic performance. There is also 

agreement that the WISC-III measures general intelligence, g, with a high degree of 

accuracy, making it an excellent criterion. According to the CCAT handbook (Thorndike 

et al. , 1998), the CCAT also measures g. For the purpose of this investigation, the 

proposition that both instruments measure what they purport to measure - that they each 

have construct validity - was accepted. This concurrent ( criterion-related) validity study 

then addressed the degree of relationship between these two measures of g. If the CCAT 

and the WISC-III measure g with similar accuracy, scores on the two tests would be 

found to be positively correlated, meaning that higher scores on the WISC-III would be 

associated with higher scores on the CCAT and lower scores on the WISC-III would be 

associated with lower scores on the CCAT. The planned Pearson product-moment 

correlations between the CCAT and the WISC-III determined by this study are 

statistically significant, but only moderate in strength. One would also expect the scores 

on the WISC-III and the CCAT to be comparable in magnitude, such that knowing the 

sample' s performance on one test would allow estimation of the sample's performance on 
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the other test; and at the individual level in the school setting, that knowing a student' s 

score on one test would permit drawing conclusions about that student's probable level of 

achievement on the other test. The sample' s WISC-III Full Scale IQ score mean was 

found to be significantly higher than its CCA T Composite Standard Age Score mean. 

Twenty-three percent of the participants' CCAT Composite Standard Age Scores fell 

outside the bounds of one standard deviation from their respective WISC-III Full Scale 

IQ scores. This evidence casts doubt on the accuracy of the CCAT as a measure of g, for 

students like those in the sample who have learning difficulties, since there exists 

empirical confirmation of the accuracy of the WISC-III scores (within established 

confidence intervals). For these reasons, this study would suggest that a student's level 

of achievement on the CCAT should not be interpreted as more an indication of that 

student ' s capacity to perform a variety of tasks, presented in a multiple-choice format, on 

a time-limited measure, administered in a large group setting. 

Though it appears that the CCAT cannot be relied upon to measure g in students 

similar to those in this sample, it seems likely that the CCAT may provide better 

estimates of g for the large body of students who achieve at or near grade-level and who 

would never be referred for psychoeducational assessment by their teachers. Early 

identification of well-behaved students who are passive or frustrated learners is a worthy 

endeavor. Among these students may be found underachieving individuals, with IQs 

from the average to the very superior range, whose CCAT Standard Age Scores may 

reflect previously unrecognized cognitive ability. If the CCAT identifies these students 

and provides information about their competencies, its administration may provide the 

stimulus and the opportunity for teachers to differentiate instruction in order to motivate 



and challenge students who do not stand out in the classroom. Identification of possibly 

gifted students, as in the scenario mentioned above, may lead teachers to advise 

confirmation of the g estimate provided by the CCAT with an individual intellectual 

assessment that will recommend strategies for helping such a student realize his or her 

potential. 

Limitations of the Study 

68 

There are a number of limitations to this exploratory study. Firstly, reliance upon 

archival data has a number of inherent risks. Specific to this study, the procedures 

employed in the assessment situations are unknown, especially in the case of the 

classroom-administered CCAT, since teachers were not specifically trained in the 

administration of the test. Scoring procedures for the CCAT, while consistent within the 

sample, might have varied slightly from those applied to the standardization sample. 

While clinicians are known to have administered the WISC-III according to standardized 

procedures, minor variability in administration or scoring cannot be ruled out to the 

degree that it can be with a single assessor or with a group of assessors, who have 

received updated training for the purpose of research consistency and for whom inter-

assessor reliability has been established. For research purposes, the order of 

administration of the measures should be counterbalanced or specified to have the 

screening measure precede the comprehensive measure, depending on the rationale of the 

investigation. 

Secondly, the participants formed a sample of convenience. These referred 

students may not be representative of the population of students presenting with low 

achievement, with learning difficulties, or with learning disabilities. School district 
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remedial placement may have varied over the years in which the students were assessed 

with the two measures. This sample certainly is not representative of the greater student 

population assessed with the group-administered CCA T. 
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Thirdly, the definition of concurrent assessment was loosely applied to include 

testing within a three-four year period, based on research studies demonstrating the long-

term stability of the WISC-III. In that space of time, many home and school factors 

influencing each individual student's test achievement may have changed. 

Recommendations for Future Research 

The findings of this study suggest that the CCAT has moderate concurrent 

validity with the WISC-III. Future research studies will need to go beyond the use of 

archival data in order to standardize assessment procedures, to create representative 

samples, and to minimize the period of time between assessment with the two 

instruments in order to ensure that correlations accurately reflect the relationship between 

the tests. In the researcher's opinion, refining group test administration practice would 

likely result in stronger correlations between the WISC-III and the CCAT. Before 

generalization of the findings of this study can be considered, research with samples 

randomly selected for WISC-III assessment following school district-wide administration 

of the CCAT should be conducted, with close attention given to controlling 

administration procedures for each of the tests. Studies of samples selected to meet 

certain criteria, such as learning disabled, low average to borderline ability, high average 

or gifted, on the basis of WI SC-III scores, should also be carried out. Replication of the 

study with the refinements recommended might also include the administration of one of 
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the individually-administered brief or short form screening measures or two single 

domain screening measures in order to broaden the exploration of concurrent validity and 

to quantify the time/cost effectiveness of group-administered versus individually-

administered screening tests. 

Implications of the Study for Practice in Schools 

The use of group measures of cognitive ability such as the CCAT is a 

longstanding practice in many educational settings. The results of this study indicate that 

the relationship between the CCAT and the WISC-III may be weaker than previously 

assumed by educators for low achieving students. As a screening instrument to identify 

students whose low achievement is not commensurate with cognitive ability, it may have 

limited or uncertain utility for certain groups of students as presently administered. 

Given the controversy in the literature and the field regarding the appropriateness of 

using ability-achievement discrepancies as an identification criterion for a learning 

disability, and especially a reading disability (e.g., Chin et al. , 2001 ; Sternberg & 

Grigorenko, 2001; Swanson, 2000; Vellutino et al., 2000), even with empirically 

validated measures such as the WISC-III, use of the uncertain CCAT scores in any part of 

the identification process can be seen as further complicating the issue. Moreover, in that 

the CCAT often underestimates WISC-III IQ scores in students with learning difficulties, 

the CCAT may lead educators who believe in its concurrent validity to have 

inappropriately low expectations of students who are low achievers and therefore to fail 

to refer these students for individual psychoeducational assessment. 

If the CCAT is to be used in schools to estimate intellectual ability, it is 

recommended that administration procedures be reviewed and further systematized. 
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Behaviour during testing should be closely observed and recorded in checklist format for 

all students. Results should not be recorded in student files as isolated scores, but should 

be noted in the context of brief interpretation by the classroom teacher. Consideration 

should be given to requesting that teachers, who have been found to be proficient in 

judging student abilities ( Gresham et al. , 1997) and who have observed their students' 

performance in day-to-day classroom testing, pre-identify students who they deem likely 

to underperform on CCAT assessment, in order to ensure that collateral individually-

administered screening tests will be employed to validate CCA T scores for these 

students. The importance of using numerous sources of information for interpreting test 

results and decision-making, and of erring in the direction of recommending 

comprehensive psychoeducational assessment when any uncertainty is encountered 

regarding a student, is evident. Even so, the cost savings gained by administering the 

CCAT as a screening measure would not appear to outweigh the risk of measurement 

error for a sizable proportion of students. Students most vulnerable to inaccurate 

measurement of cognitive ability are those who present, like the participants in this 

sample, with unexpected low achievement or unexplained learning difficulties and who 

generally tend to perform poorly on classroom assessments. 
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