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Abstract 

Native Americans and First Nation students are overrepresented in special education and 

underrepresented in structural bias research of the intelligence measures that place them 

there. There are several empirical studies of test bias on the Wechsler scales due to their 

popularity within the school system, however there is little exploratory factor analysis 

research on these scales with the Native American Indian population. Further, the Native 

American Indian and First Nation population is a relatively small minority group 

compared to other racial and ethnic groups in North America and this group is under-

represented in government statistics and overlooked in funding for policies that provide 

prevention for several risk factors. This study aimed to discover the factor structure of 

the WISC-VCDN with First Nations students to provide understanding and better 

interpretation of scores to facilitate ethical data-based decision making and provision of 

special education services to First Nations students. A total of 102 participant data were 

collected and a replication of the Canivez, Watkins, and Dombrowski (2016) study was 

followed to ensure best practice of Exploratory Factor Analysis. Results indicated that a 

three-factor model was most viable for the First Nations students on the WISC-VCDN' 

which is dissimilar to previous research. However, results of the dominance of the 

general intelligence (g) factor was similar to previous research of the Wechsler scales 

using both methods of Exploratory and Confinnatory Factor Analysis. Future research 

directions and implications for First Nations students, data-based decision making, and 

special services eligibility is discussed. 
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The Native American Indian population is a relatively small minority group 

compared to other racial and ethnic groups in the United States. Unfortunately, due to 

their small percentage, they are unrepresented in government reported statistics and 

overlooked in government funding and policies that provide prevention to several risk 

factors common in all youth and specific factors to the Native American population 

(Olson & Wahab, 2006). Common risk factors that affect all youth regardless ofracial or 

ethnic identity are mental and addictive disorders, physical or sexual abuse, and recent, 

severe stressful life events (Olson & Wahab, 2006). Olson and Wahab indicated that 

there are some risk factors specific to the Native American Indian population due to 

acculturation, social change, and disruption of tribal unity. These factors can increase the 

risk for suicide attempts, loss of ethnic identity which can lead to depression, anxiety, and 

poorer general health. Further, the Indian Health Service (IHS), has reported that Native 

American Indian and Alaska Natives continually die at higher rates compared to other 

Americans in several areas such as diabetes mellitus, assault/homicide, and intentional 

self-harm/suicide. IHS speculates this disparity may be due to inadequate education, 

poverty, health service discrimination, and cultural differences. Alcohol dependence and 

substance abuse have been leading health problems among the Native American 

population. Particularly, marijuana and inhalants have been reported as a more severe 

problem in the Native American population compared to the general population, whereas 

alcohol dependence and misuse continues to be the dominant risk factor for this group 

(Olson & Wahab, 2006). 

The Native American population have also been reported to be at a higher risk for 

mental health disorders than other ethnic groups in the United States. Additionally, 
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Native Americans have been consistently overrepresented for mental health services 

(Olson & Wahab, 2006). Mental health problems other than depression and anxiety 

consistently reported for the Native American Indian population include panic disorders, 

psychosomatic symptoms, and emotional problems. Specifically, Native American youth 

have been documented to be at higher risk than any other ethnic or racial group in the 

United States for mental health problems (Olson & Wahab ). Contributing factors to these 

higher rates of mental health problems include poverty, lack of insurance, and steep rates 

of unemployment. Further, if Native American Indians are given access to adequate 

mental health care, they have been shown to not utilize it. Research has found that 

Native Americans harbor negative opinions about non-Native American mental health 

providers and have higher therapy dropout rates compared to all other ethnic groups in 

the United States (Olson & Wahab). There is a need for more data about the mental 

health needs of the Native American Indian population to better demonstrate this 

increased disparity between this population and other ethnic and racial groups. 

There are several studies regarding cognitive assessment instruments used to 

identify learning needs for students in the schools to accurately understand the needs and 

capabilities of a student. Validity of tests used to identify and provide services to 

adequately meet student needs are provided by the assessment publisher in the technical 

manual. Tests are first tried on a diverse sample of students for the publisher to 

understand the psychometric structure of the test. Unfortunately, Native American 

students are vastly underrepresented in the normed "diverse" sample typically collected. 

Further, independent research of validity in measures are also conducted to replicate 

publisher results or discover new information for diverse populations of students and 
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specific samples as well. Despite the insufficient sample size for separate study, several 

risk factors, and overrepresentation of Native American youth in special education, there 

is still little to no research about the relationship of measures of intelligence (WISC-V 

and WISCCDN) and the Native American population. 

8 

Kush and Watkins (2007) identified three types of validity evidence identified in 

test bias research: content bias, predictive bias, and construct validity bias. Content bias 

occurs when test items suggest different statistical properties for groups of individuals 

with the same underlying skills. Predictive bias exists when there is an error in test score 

prediction due to membership in a particular group. Lastly, construct validity bias exists 

when there are not comparable factor structures observed for majority and minority 

groups (Kush & Watkins, 2007). When a measure fails to adequately assess the 

underlying constructs across different cultural groups, it can be deduced that the test is 

not measuring the same constructs for each group and the appropriateness of score 

interpretation and eligibility must be questioned. Empirical studies of all three types of 

test bias have occurred most frequently with the Wechsler scales of intelligence due to 

their popularity within the school system (Suzuki & Valencia, 1997). In the examination 

of factor structures, two procedures can be used: exploratory factor analysis (EF A) and 

confirmatory factor analysis (CF A). EF A and CF A are complementary procedures that 

answer different questions about a particular measure. EF A is an analysis technique that 

explores a larger set of variables to search for a smaller set of latent factors (Henson et 

al., 2006). CF A, however, is an analysis used to test an a priori theory, or used with 

already set theoretical expectations (Henson et al., 2006). It has been suggested that EF A 

be performed first due to its nature in generating or suggesting plausible models to test 
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theory. To reiterate the words of Carroll, EFA allows "data speak for themselves" 

(Carroll, 1993, p. 82). CF A should be perfonned second to test or confinn a hypothesis 

that was generated by the initial EF A (Henson et al., 2006). There is little EF A research 

on the Wechsler scales with the Native American Indian population, with majority of 

research employing CF A to examine Wechsler scale construct validity (Nakano & 

Watkins, 2013). 

9 

Wechsler scales are among the most commonly used intelligence measures of all 

time (Nakano & Watkins, 2013). However, a longstanding debate about intelligence tests 

and perceptions of bias have long affected intelligence measures. Given that intelligence 

tests, like the Wechsler scales, are used by school psychologists during the special 

education eligibility process, more than one million students each year are administered 

these tests (Gresham & Witt, 1997). Due to the increase in diversity within the United 

States education system, there is concern of the possible over identification of disabilities 

within minority students. Native American children, in particular, have been found to be 

more likely to be referred and overrepresented in special education classrooms (Kush & 

Watkins, 2007). According to the National Center for Education Statistics (NCES), in 

the school year of 2014-2015, individuals of the American Indian/Alaska Native ethnicity 

were the highest group with the documented percentage (17%) receiving services under 

the Individuals with Disabilities Education Act (IDEA). Although Native Americans are 

significantly overrepresented in special education, they are underrepresented in structural 

bias research of the intelligence measures that may place them there. This ethno-cultural 

minority group also has high rates of suicide, school dropout, and environmental 

deprivation (Nakano & Watkins, 2013 ). Some scholars question if the overrepresentation 
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of minority students may be due to test bias from the frequent observation that Hispanics, 

African Americans, and Native Americans have historically scored lower on intelligence 

tests than the majority White population. 

Although concerns about minority overrepresentation and test bias have been 

observed, little intelligence test research has focused on the Native American population. 

Schubert and Cropley (1972) were the first individuals to examine test bias for Native 

American individuals with the Wechsler Intelligence Scale for Children (WISC; 

Wechsler 1949). Schubert and Cropley explored the abilities of Canadian Indian and 

White children on two WISC subtests when they were trained by adults in specific 

strategies to help solve tasks. Results indicated that there was no significant difference 

between the sociocultural groups, although the White participant group obtained a higher 

Full Scale IQ score and the Canadian Indian group obtained lower Verbal IQ scores. 

Shubert and Cropley concluded that the lower IQ scores obtained did not derive from 

biological defect in intellectual functioning, but instead reflected the differences between 

cultures and how cultures view the process of intellectual development. 

A few years later, the Wechsler Intelligence Scale for Children-Revised (WISC-R 

Wechsler, 1974) was introduced. The WISC-R retained several aspects of the WISC due 

to its popularity and acceptance, however five primary changes were made. The first of 

the changes was the use of a more representative standardization sample, with the 

inclusion of a proportional number of "nonwhite children" (Murphy, 1978). Second, the 

WISC-R was provided new administration and scoring criteria, and thirdly, some changes 

were made in the item content. The subtest administration sequence of the WISC-R was 

modified and lastly, the age range of the WISC-R increased to six through sixteen years 
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(Murphy, 1978). Reschly (1978) was the first to examine the construct validity of the 

WISC-R among four sociocultural groups: Anglos, Blacks, Chicanos, and Native­

American Papagos. Results suggested that different factor solutions indicated a better fit 

for different sociocultural groups. The principal component extraction favored a three 

factor solution for Anglo and Chicano groups whereas a two factor solution was chosen 

for Black and Native American groups. However, chi-square tests suggested more than a 

two-factor solution was needed for the Anglo group, but was satisfactory for all other 

groups. These results produced the question: how many factors are appropriate in an 

intelligence measure that was created and used in a diverse nation? Zarske et al. ( 1981) 

were motivated to answer this question and challenged the WISC-R three-factor structure 

with Navajo and Papago Native American children with learning disability. Zarske et al. 

(1981) results indicated that when data were presented in a two- or three-factor solution, 

a two-factor solution was a better fit and sufficient to explain participant performance on 

the WISC-R. 

Mishra (1982) was the first to examine the predictive validity of the WISC-R with 

Navajo Native American students. Item bias of the WISC-R Verbal subtests was 

explored and compared between Navajo and Anglo participants. Mishra (1982) found 

that the majority of items were not culturally biased and overall, the WISC-R was fair 

when used with Navajo Native Americans. Mishra's (1982) conclusions differed from a 

comparison study conducted by Naglieri and Yazzie (1983). Naglieri and Yazzie 

compared the WISC-R to the Peabody Picture Vocabulary Test-Revised (PPVT-R) to 

evaluate the relationship between their standard scores when used with Navajo Native 

American children. Results suggested PPVT-R standard scores were significantly lower 
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than WISC-R Verbal, Perfonnance, and Full Scale IQ's. Naglieri and Yazzie further 

cautioned the use and interpretation of the WISC-R Verbal IQ score as a measure of 

verbal intelligence because it easily subjected to the influence of poor English language 

skill. Reynolds and Reschly (1983) further challenged WISC-R item content and its 

potential bias across four sociocultural groups: Anglo-American, Afro-American, 

Mexican American, and Native Americans. Item bias analysis conducted on six of the 12 

WISC-R subtests produced ambiguous results with Native American groups (Reynolds & 

Reschly, 1983). Reynolds and Reschly (1983) found that the Native American sample 

item difficulty index (p value) differences of adjacent items were particularly lower 

which suggested that progression of item difficulty was not consistent. Further, outlier 

analyses suggested that one third of the Verbal Scale subtest's items could be considered 

biased against Native Americans (Reynolds & Reschly, 1983). 

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

1991) was created with an updated standardization sample and minor improvements of its 

predecessor, the WISC-R. Only two empirical studies examined the WISC-III with the 

Native American population. First, Tempest (1998) examined the WISC-III 

standardization sample norms compared to norms created with a local Navajo Native 

American sample. Tempest (1998) hypothesized that the created local Navajo norms 

would have greater accuracy in identifying Navajo children for eligibility because the 

norms would mirror the education presented to this population (an education created with 

an emphasis on nonverbal communication). Tempest's (1998) results indicated that 

participants had a significant difference between their Verbal and Perfonnance IQ scores 

when local and standardization norms were compared. Students who were found 
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proficient in the English language had significantly higher Verbal and Performance 

subtest scores, which suggested that verbal ability influences perfonnance and results on 

the WISC-III. Kush and Watkins (2007) explored the structural validity of the WISC-III 

with Native American students. Kush and Watkins (2007) sought to produce an 

adequately performed study with a large, representative sample of Native American 

participants. Results mirrored similar research, Native American's obtained lower Verbal 

subtest scores on the WISC-III. In examination of the factor structure, an oblique four­

factor model was found to be the best fit for the Native American sample. This factor 

structure was similar to the WISC-Ill's four-factor model obtained with the 

standardization sample. 

The WISC-IV (Wechsler, 2003) added new subtests and deleted several WISC-III 

subtests, but retained a four first-order factor structure with a higher-order general 

intelligence factor estimated by FSIQ. The WISC-IV added Word Reasoning, Matrix 

Reasoning, Picture Concepts, Letter Number Sequencing, and Cancellation subtests. 

Subtests deleted from the WISC-III included Picture Arrangement, Object Assembly, and 

Mazes. With the subtests added to the WISC-IV there was an increase in the number of 

tasks that weren't related to general intelligence. A composite score was created to 

estimate general intelligence with only verbal and perceptual reasoning subtests. This 

score was the General Ability Index (GAI), which included the six subtests of the Full 

Scale IQ derived from the Verbal and Perceptual Reasoning areas and did not include 

Working Memory and Processing Speed subtests. Only four studies had investigated the 

structure of the WISC-IV with none solely focused on the Native American population. 

Due to that lack ofresearch, Nakano and Watkins (2013) explored the factor structure of 
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the WISC-IV with Native American children. Several factor models were presented, 

along with two hierarchical models to observe general intelligence (g). Results indicated 

the oblique four-factor, higher-order, and bifactor hierarchical models were better fits to 

data than the other factor models presented. Nakano and Watkins (2013) results 

supported previous research on factor structure of Wechsler scale measures with the 

Native American population. 

The Wechsler Intelligence Scale for Children-Fifth Edition (WISC-V; Wechsler, 

2014) was created with a five-factor structure. The WISC-V changed the composition of 

the subtests of each composite from three to two. The number of subtests required for the 

Full Scale IQ (FSIQ) also decreased in the WISC-V update from 10 subtests to 7. There 

is an absence ofresearch of the construct validity of the WISC-V with the Native 

American Indian population. Although previous research on the Wechsler scales and 

Native American Indians is sparse, results have indicated that scores are reportedly lower 

among Native Americans on the Verbal subtests. Previous research on the WISC-III and 

WISC-IV factor structure has supported a four-factor model as best fit for Native 

American data (Kush & Watkins, 2007; Nakano & Watkins, 2013) but there are no 

studies yet available to test WISC-V structure with Native American Indians. Due to the 

overrepresentation of Native Americans currently in special education programs, there is 

a need for reliable, valid, and diagnostically useful measures of intelligence for accurate 

identification and placement. Two independent studies Canivez, Watkins, and 

Dombrowski, (2016, 2017) did not support the five-factor model posited by its publisher 

and questions exist on best structural model with Native American Indians. Most 

recently, Watkins, Dombrowski, & Canivez (2018) analyzed the Wechsler (2014) model 
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for the Canadian Wechsler Intelligence Scale for Children-Fifth Edition (WISC-VcoN. 

Wechsler; 2014) version to identify its reliability and structural validity. Results 

indicated that the fifth factor (FR) was found to produce negative variance, redundant 

factors, and low reliabilities, thus rendering it unviable. Similar to other research, 

Watkins et al. (2018) found that despite the different version, the WISC-VcoN still was 

better supported structurally with a four factor model, not five as suggested by its 

publisher. 

Due to the absence ofresearch of factor structure on the WISC-V with Native 

American Indians, this study examined the factor structure of the WISC-V with Native 

American students. Previous research of both EF A and CF A on the WISC-V has not 

supported its five factor structure (Canivez et al.. 2016, 2017). Further, there is no 

research to support that the WISC-V factors are adequately represented in the Native 

American Indian population. This research aimed to explore factor structure of the 

WISC-V and illuminate the factor structure best suited for the Native American Indian 

population. With this information, school psychologists can make more infonned 

decisions on what intelligence assessment may be best suited for their particular need 

while also ensuring the ethical use of the WISC-V on this population. 

15 

Initial research goals were to evaluate the U.S. WISC-V with Native American 

students across states, tribal memberships, and diverse school districts. However, 

difficulties arose in attempting to obtain WISC-V data. All 183 schools listed under the 

Bureau of Indian Education (BIE) across 23 states were contacted with data requests and 

were unresponsive or unwilling to provide data for this necessary research. Schools in 

Wisconsin, Minnesota, Michigan, and Arizona not associated with BIE, were also 
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contacted and produced no data. Contact was made with Registered Psychologist Merril 

Dean, in Canada's Northwest Territories. Ms. Dean, owner of Dean Educational and 

Psychological Counseling, provides educational and psychological services to students 

across the Northwest Territories where these services are sparse. Ms. Dean was 

passionate about this research and provided data on 102 First Nations children whom 

were administered the WISC-VCDN_ Due to the total absence of data on the U.S. WISC-V 

and the availability ofWISC-VCDl\ data, the factor structure of the WISC-VCDN with First 

Nations (Canadian equivalent to Native American) children was examined. 

First Nations youth have had similar traumatic history of forced cultural 

assimilation through required education (Latimer et al., 2018). Saddled with previous 

trauma of assimilation through abusive Indian Residential "schools" and tribal disruption, 

accumulation of negative health and social outcomes resulted. Over 58% of surveyed 

First Nations youth reported levels of distress indicative of mental health problems, while 

higher rates of suicide, depression, addiction, and maladaptive coping strategies have 

increased (Latimer et al., 2018). Both Native American and First Nation youth have been 

generationally predisposed to higher risk factors and need for services. However, 

methods to provide services to these populations have been severely neglected by sample 

exclusion. In other words, the Native American and First Nations youth have been 

placed in services by measures that may not adequately represent them and their unique 

circumstances. 

Although the original focus was on the factor structure of the WISC-V with 

Native American children, First Nations children are similar to Native American and 

Alaskan Native youth and the WISC-VCDN is quite similar to the WISC-V, and reflects 
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the importance and relevance of this research. There is total lack of research on factor 

structure of the WISC-V for the Native American Indian and First Nations populations, 

regardless of version. This complication illustrates the difficulty of determining if the 

tests being used to identify learning challenges and provide special education services to 

Native American or First Nations youth are appropriate. Availability of Canadian data on 

the WISC-VCDN allowed the assessment of the factor structure to identify the most viable 

solution for First Nations students. 

Literature Review 

Factorial validity research on the various versions of the Wechsler Intelligence 

Scale for Children with Native American Indian samples is extremely limited. More 

research on diverse groups is required to establish invariance and validity of the Wechsler 

Intelligence Scales for Children editions. There is little research on the Wechsler scales 

with the Native American Indian population, however each Wechsler scale edition has at 

least one empirically based study that has provided some insight on its latent factor 

structure within Native Americans. 

Wechsler Intelligence Scale for Children 

There appear to be no factor analytic studies of the Wechsler Intelligence Scale 

for Children (WISC) with Native American Indians. Further, only one study of the 

WISC was conducted with Native Americans. Schubert and Cropley (1972) explored if 

WISC subtest scores of two different sociocultural groups of White and Indian children 

would change when provided training from adults prior to administration (Schubert & 

Cropley, 1972). Schubert and Cropley (1972) were interested to see ifthe groups trained 

by adults would exhibit improvements in their performance on the WISC and verbal 
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regulation behavior scores. Children were trained by adults on more efficient problem 

solving strategies for two WISC subtests: Similarities and Block Design. The main 

purpose of this study was not on the initial performance of the children on these subtests, 

but if there was a significant response to the training. 

The WISC Block Design and Similarities subtests were chosen for assessing 

training ability and performance because they both require a particular technique or 

strategy for a solution (Schubert & Cropley, 1972). The training procedure taught the 

participant how to utilize appropriate solutions for similar problems of the two subtests, 

but did not include coaching during the actual subtest administration. This study 

consisted of four groups of Canadian Indian and White participants. The first group was 

composed of 60 Canadian Indian children with ages between 11 and 14 years. This 

particular group of children spoke their native language at home and had parents with low 

levels of English speaking. The second group consisted of 66 Canadian Indian children 

with an age range of 6 to 11 years. These children spoke English for their everyday 

working language, but were not integrated in common white culture. The third group 

consisted of 40 White children with ages between 9 to 12 years. Partial data were 

collected from the last group of 30 participants who were Canadian Indian children 

between the ages of 11 and 15 years. Full procedure of this study included administration 

of the WISC to the participants, training on Block Design and Similarities subtests by 

adults, followed by a retesting on only the trained subtests (Schubert & Cropley, 1972). 

After retesting, a verbal regulation of behavior test was administered. 

A three-way analysis of variance (ANOVA) was performed and results found that 

the third group of participants, White children, obtained the highest mean FSIQ. The 
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groups with Canadian Indian children obtained higher Performance IQ scores than Verbal 

IQ scores (Schubert & Cropley, 1972). There was no significant difference between the 

three groups in test perfonnance after training. Although the White participant group 

received higher IQ scores, both White and Canadian Indian children had no significant 

differences in gains as a result of training on the Block Design and Similarities subtest. 

Schubert and Cropley (1972) concluded that it was unlikely that low IQ scores could 

result from a biological defect in intellectual functioning. Instead, these scores reflected 

differences between White and Indian cultures and the processes of intellectual 

development between the two cultures (Schubert & Cropley, 1972). 

Wechsler Intelligence Scale for Children-Revised 

In the development of the Wechsler Intelligence Scale for Children-Revised 

(WISC-R), a three-factor model emerged instead of the two factor model of the WISC. 

The first of the three factors in the solution is Verbal Comprehension which consisted of 

Information, Similarities, Vocabulary, and Comprehension subtests. The second factor, 

Perceptual Organization, included Picture Completion, Picture Arrangement, Block 

Design, Object Assembly, and Mazes. Lastly, the third factor, Freedom from 

Distractibility, included Arithmetic, Digit Span, and Coding subtests (Zarske, et al., 

1981 ). 

Research conducted on the WISC-R examined its factor structure among Anglo, 

Black, Chicano, and Native American Papagos groups (Reschly, 1978). Reschly (1978) 

hypothesized construct validity could provide evidence of the use of measures within 

different sociocultural groups: the test should measure the same underlying abilities and 

corresponding scores of these abilities should be similar, if not, the test may be 



EXPLORATORY FACTOR ANALYSIS OF THE \\rlSC-Vrn~ 

inappropriate or unfair for particular sociocultural group membership. The study 

examined results of Kaufman's WISC-R factor analysis with three separate non-Anglo 

groups. The three factors of the WISC-R were labeled as Verbal Comprehension, 

Perceptual Organization, and Freedom from Distractibility. The main purpose of this 

study was to examine the appropriateness and fairness of the WISC-R for four separate 

sociocultural groups in terms of comparability of factor structures and the construct 

validity of the Full Scale IQ (Reschly, 1978). 
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Participants included 950 children total: 252 identified as Anglo, 235 Black, 223 

Mexican, and 240 Native American. Analyses used to explore the number of factors 

suggested in the WISC-R were the Silverstein (1977) and Kaufman (197 5) methods. 

Principal components analysis was also included with an eigenvalue greater than one as 

the criterion. Unrestricted maximum likelihood estimation for the two, three, and four 

factor solutions was allowed and Varimax orthogonal rotation was used for each factor 

solution (Reschly, 1978). These methods of analysis have been found to be inappropriate 

when used in this context. Principal components analysis' intent is to summarize several 

variables into fewer components (data reduction), with the focus not on the latent factors 

(Henson et al., 2006). Principal components analysis cannot accurately identify how 

many factors need to be extracted and therefore, researchers run the risk of over or 

underextraction (Wood et al., 1996). Varimax factor rotation, when paired with principal 

components analysis, will contain error due to loading distortions, incorrectly identified 

loadings, and factor splitting (Wood et al. 1996). If overextraction occurs, Varimax 

rotation has been found to create false factors at the expense of true factors, along with 
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factor splitting and is inappropriate when latent factors are correlated as they are in IQ 

tests like the WISC (Wood et al., 1996). 
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Results on the number of factors identified for each sociocultural group using 

principal component extraction (eigenvalues at or above 1) found that the three-factor 

solution was better suited for Anglo and Chicano participants, whereas a two-factor 

solution was suggested for Black and Native American individuals. Chi-square tests 

suggested that more than two factor solutions were required for the Anglo sample, but 

was sufficient for the other groups. The highest loadings of the first factor for all groups 

were Vocabulary, Information, Comprehension, and Similarities (Reschly, 1978). Lastly, 

the second factor, Perceptual Organization, had similar loadings across all four 

sociocultural groups. Overall, "the three factor solutions both failed to support the 

existence of the third (Freedom from Distractibility) factor for Black and Native 

American Participants" (Reschly, 1978, p. 422). Reschly (1978) identified a significant 

limitation within his study in that the participant groups varied significantly on 

socioeconomic status and level of intelligence in addition to their race or ethnicity. The 

limited sample size made examination of the WISC-R factors impossible. 

Another study that examined the factor structure of the WISC-R with Native 

American individuals (Zarske et al., 1981) explored the factor structure with Native 

American children with a learning disability. The construct validity of the Full Scale IQ 

and Verbal and Perfonnance scales for this population was examined. 

Each participant was previously diagnosed with a learning disability prior to 

participation in the study. There were two groups of Native American children in this 

sample. The Papagos Native American sample consisted of 50 children, whereas the 
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Navajo Native American sample had 192 children. For data analysis a principal factor 

analysis with squared multiple correlations, was conducted for each group. After 

principal factor analysis extraction, Zarske et al. ( 1981) applied Varimax rotation of the 

two and three factor solutions. As stated previously, Varmiax rotation has been found to 

be inappropriate in the evaluation of factors because if forces correlated factors to be 

uncorrelated and it creates inaccurate factor loadings, loading identification, and can 

create false factors (Wood et al., 1996). An eigenvalue of greater than or equal to one 

was the criterion for selection of the appropriate number of factors (Zarske et al., 1981 ). 

Results of two-factor and three-factor solutions were reported. For two-factor 

solutions the first factor was composed of the Verbal Scale subtests whereas the second 

factor was composed of the Perfonnance Scale subtests. These results mirrored previous 

research. Comparisons between Reschly's (1978) study with Papago Native American 

children and this study found high coefficients of congruence of both factors between 

Reschly's (1978) sample and the Papagos learning disability group of the Zarske et al. 

(1981) study. High coefficients of congruence for both factors were also found between 

Reschly's (1978) sample and the Navajo learning disabled group of Zarske et al. (1981 ). 

Results of the three-factor solutions found eigenvalue results preferred a two-factor 

structure for the Navajo group and a three-factor structure for the Papagos group. The 

Navajo group when structured with three factors, found the first factor was fonned of 

Vocabulary (V), Similarities (S), Information (I), and Comprehension (C) subtests. The 

second factor was formed by Object Assembly (OA), Picture Arrangement (PA), Digit 

Span (DS), and Picture Completion (PC) subtests. Lastly, the third factor was formed by 

OA and Block Design (BD) subtests. For the Navajo group, the factors appeared to split 
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the second factor into two factors due to the loadings of the OA subtest. It is important to 

note that the Freedom from Distractibility factor did not emerge for either group (Zarske, 

et al. 1981 ). Results indicated that "A two factor solution is sufficient to explain the 

performance of learning disability Navajo and Papago children on the WISC-R" (Zarske, 

et al. 1981, p. 406). 

The only limitation identified by Zarske, et al. ( 1981 ), was the small sample size 

of the Papagos Native American group. This study concluded that the WISC-R was an 

appropriate measure of intellectual functioning for both Papagos and Navajo children 

with learning disability and supported the construct validity of the WISC-R for diverse 

groups (Zarske, et al. 1981). 

There is an assumption that cultural and language differences do not have an 

effect on a measure of intellectual development, such as the WISC-R. Sandoval ( 1979) 

argued that minority children's experiences with vocabulary and concepts are different 

from the majority children and thus WISC-R items may be unfairly difficult for children 

from minority cultures. In order to accurately examine if items on an intelligence 

measure were biased, there are three general strategies for information collection. First, 

content bias must be established through an analysis of item statistics and test means. 

Second, the internal criteria of the assessment must be examined to determine if the two 

groups respond to the measure in a similar manner (Sandoval, 1979). Lastly, internal 

bias parameters such as means, standard deviations, reliability coefficients, correlations, 

and standard errors of measurement must be evaluated. Sandoval (1979) used these three 

strategies to examine the performance of majority and minority children on the WISC-R 
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to produce information that could be used to fonn judgement on the WISC-Rand cultural 

bias. 

Participants (N = 1,050) were randomly selected from a previous study conducted 

by Mercer and Lewis ( 1979). Participant ages ranged from 6 to 11 years and were 

distributed roughly amongst three ethnic groups: Anglo-American (n = 351 ), Afro­

American (n = 350), and Mexican American (n = 349; Sandoval, 1979). Coefficients 

alpha were estimated for each WISC-R subtest for each minority group. Item means, 

rank order correlations for item difficulties, and correlations of differences were 

compared for all groups. A multivariate factorial analysis of variance was conducted to 

examine the main effects of ethnic group and socioeconomic status, and the interaction 

between the two (Sandoval, 1979). 

Alpha reliabilities were found to be within .02 across all subtests, with exceptions 

of Object Assembly, which was more reliable for Afro-Americans. Comprehension and 

Block Design were less reliable for the Afro-American group and Picture Arrangement 

and Mazes was less reliable for the Anglo-American group (Sandoval, 1979). Overall, 

Sandoval (1979) found that the WISC-R had high and comparable reliability estimates 

for both majority and minority groups. Rank-order correlations for item difficulties were 

found to be high (.98) for all subtests except Picture Arrangement, Block Design, Mazes 

for the Anglo-Americans versus Afro-American comparison. Rank-order correlations of 

differences in item performance were found to be relatively lower (. 70), which suggested 

that few items in each subtest are relatively more difficult for one group or another 

(Sandoval, 1979). Lastly, Sandoval's ( 1979) results indicated that the interaction 

between socioeconomic status and ethnicity was not significant in the determination of 
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perfonnance on the WISC-R. Fifty-nine items in total were found by Sandoval ( 1979) to 

be more difficult for Afro-American and Mexican-American groups compared to the 

Anglo-American group. However, results indicated that WISC-R subtests were 

essentially equivalent across all three groups and thus, the notion that children from 

different ethnic groups may have difficulty on particular subtest items was not supported 

(Sandoval, 1979). 

Mishra (1982) examined WISC-R item bias for Native American Navajo 'sand 

hypothesized that research of test bias at the item level could lend information about 

particular items and their relationship to the general intelligence construct for diverse 

populations while also providing an answer to test fairness when used with minority 

groups. The purpose of this study was to explore item bias data in the WISC-R Verbal 

subtests with Anglo and Navajo Native American groups (Mishra, 1982). 

Participants included both Anglo and Navajo students that were randomly 

selected from fourth and fifth grade classrooms. Each group consisted of 40 students 

with an age range of 9-11 years. Data were analyzed with the log linear model and 

maximum likelihood estimation. The goodness of fit was also tested with a likelihood 

chi-square statistic. Three variables were examined: ethnicity, ability, and pass-fail 

responses to individual items. Ethnicity was described by the two groups of participants: 

Anglo and Native American Navajo. The ability variable included low and high ability 

based on the FSIQ. The FSIQ low ability score range was 71to101, whereas the FSIQ 

high ability score range was between 102 to 123. Lastly, individual items were either 

passed (score of one) or failed (score of zero). 
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Information, Similarities, and Vocabulai)' subtest scores were obtained and 

analyzed between the two groups. Mishra (1982) found that the majority of items were 

not culturally biased, identifying only 15 items biased against the Native American 

Navajo group. Results found that six items on the Vocabulary subtests appeared to be 

more difficult for the Navajo sample compared to the Anglo group, five from the 

Information subtest, and lastly, four items from Similarities. These results were similar 

with the Vocabulary subtest for a Mexican-American sample (Mishra, 1982). 

Reynolds & Reschly (1983) investigated WISC-R item bias with four 

sociocultural groups. This investigation was a replication of the previous Sandoval 

(1979) study, adding a fourth sociocultural group: Native Americans. Data from the 

Reschly (1978) study were combined with Sandoval (1979). Analyses were conducted 

on half of the 12 WISC-R subtests: Information, Similarities, Arithmetic, Vocabulary, 

Comprehension, and Picture Completion. Reynolds and Reschly (1983) used two 

approaches to analyze the data: internal psychometric characteristics and examination of 

specific items for bias. The first approach, internal psychometric characteristics, included 

internal consistency reliability comparisons, rank order of difficulty, difficulty of adjacent 

items, and the relationship of the item to subtest score. The second approach examined 

of specific item bias and consisted of an outlier analysis and transformation of item 

difficulties. 

Cronbach alphas were used to estimate internal consistency reliability. 

Differences between groups were very small, especially on Verbal subtests, which 

indicated differences in coefficients of .05 or less across all groups (Reynolds & Reschly, 

1983 ). The most notable was that "Verbal scale subtests were found to be more reliable 
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than Perfonnance scale subtests" (Reynolds & Reschly, 1983, p. 145). Analysis using 

Spearman rho rank order c01Telations found that item difficulty index (p values) for each 

subtest were similar across all four groups and combinations of groups (?_.97 or higher). 

Results also found that item difficulty index (p values) on the differences of adjacent 

items were lower across all four groups, particularly lower for the Native American 

sample (.45 to .65). This indicated a progression of item difficulty was not as consistent 

as initially expressed in rank order correlations for Native American participants 

(Reynolds & Reschly, 1983). Outlier analyses found that one third of items on the 

Verbal Scale subtests could be considered biased against Native Americans, however this 

may have been due to possible ceiling effects. Native Americans also scored 

significantly lower than the other three groups on all Verbal scale subtests. Lastly, point 

biserial correlation results found significant relationships between item responses and 

total subtest scores. Reynolds and Reschly (1983) found a difference between Native 

American participants and the three other sociocultural groups. The Native American 

sample had lower biserial correlations, which could be a result of possible item bias. 

These results between the two approaches were found by Reynolds and Reschly (1983) to 

be ambiguous on possible test bias for Native American groups. 

Mishra' s (1982) research influenced other researchers to explore the validity of 

the WISC-R with the Native American Indian population. In the year following Mishra's 

study, the WISC-R was compared to the Peabody Picture Vocabulary Test-Revised 

(PPVT-R) (Naglieri & Yazzi, 1983). Naglieri (1981) previously found that the PPVT-R 

and the WISC-R had a significant positive correlation and means of the PPVT-R were not 

significantly different than the mean WISC-R Verbal (VIQ), Perfonnance (PIQ) and Full 
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Scale IQ scores with a sample of 38 children with intellectual disabilities. The purpose of 

the Naglieri and Yazzie (1983) study was to evaluate the relationship between the PPVT­

R and WISC-R standard scores with a sample of Navajo children. 

In this comparison study, participants included 37 Native American Navajo 

students who resided in a Navajo Reservation in Arizona. Of these 3 7 students, 19 were 

male and 18 were female. The participants were administered both the PPVT-R and the 

WISC-R by the same examiner in a counterbalanced order to avoid practice effects. The 

PPVT-R is a measure ofreceptive vocabulary with a representative normative sample of 

4,200 children aged 2-18 years. Results found the mean PPVT-R standard score was 

significantly lower than the WISC-R Verbal mean, Perfonnance mean, and Full Scale IQ. 

Further, all correlation coefficients of the PPVT-R and WISC-R were statically 

significant. Naglieri and Yazzie (1983) concluded that "Verbal IQ should not be used as 

a measure of verbal intelligence because it too is un-doubtly influenced by poor English 

language skills" (p. 599). 

Wechsler Intelligence Scale for Children-Third Edition 

Tempest (1998) conducted a study to develop Navajo norms for the Wechsler 

Intelligence Scale for Children-Third Edition (WISC-III) and to provide insight regarding 

several questions. Tempest (1998) created local Navajo nonns to allow comparisons of 

Navajo WISC-III scores to those of their peers in the same minority group as well as the 

general population. Questions this study aimed to answer were first, to find what the 

average WISC-III Navajo profile consisted of, second, how the Navajo population subtest 

performance compared to the standardized sample, third, did language proficiency have 
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an impact on the Navajo profile, and lastly, if the residence of the Navajo participant 

impacted the Navajo WISC-III profile. 
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Participants were from eighteen elementary schools in New Mexico. A total of 

334 students were selected through stratified random sampling, by age and gender, with 

age ranges from six to eleven years. The participants were administered the WISC-III by 

trained examiners. WISC-III Navajo nonns were developed in a similar fashion as the 

WISC-III standardized nonns. A language assessment was created by Tempest (1998) by 

selecting subtests of the Preschool Language Assessment Instrument and tasks of the Test 

of Problem Solving to give an indication of the participant's ability to use expressive and 

receptive language (Tempest, 1998). Results for the WISC-III profile indicated the 

participants had a significant difference between VIQ and PIQ scores (M= 18.3 ), with the 

lowest score on the Vocabulary subtest when standardized nonns and local Navajo norms 

were compared. Students who were found proficient in the English language through the 

language assessment also had significantly higher scores on Verbal and Performance 

subtests compared to those who were not found proficient in the English language 

through the language assessment. These students who were found proficient in the 

English language also had significantly higher factor scores compared to their Navajo 

peers (Tempest, 1998). When comparing the residence of the participants, the urban 

students obtained significantly higher factor scores on Verbal Comprehension (VC), 

Processing Speed (PS), VIQ, and FSIQ, and perfonned better on Information, 

Similarities, Vocabulary, Comprehension, Coding, and Symbol Search subtests compared 

to those who lived in rural areas. 
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OveralL results indicated that Navajo students had a higher PIQ's and lower 

VI Q's. There were no significant differences in the participant's Coding, Block Design, 

and Mazes scores when compared to those of the standardized sample. Navajo 

participants had higher Perceptual Organization (PO) and Processing Speed (PS) factor 

scores. Tempest (1998) hypothesized these results were due to the method of learning 

being visually orientated over verbal. Reported deficits in VC and FD factor scores with 

the Navajo sample were possibly due to the verbal/auditory nature of the subtests. 

Tempest (1998) suggested teaching Navajo students based on their strength of visual 

informational learning. Tempest (1998) encouraged teachers to be mindful of their 

student's verbal abilities and that Navajo students may work better with hands-on 

activities or multi-modality teaching. 

Kush and Watkins (2007) examined the structural validity of the WISC-III with a 

sample of Native American students as only two previous studies had addressed the 

structural validity of major intellectual tests for the Native American children. Further, 

these two earlier studies examined only two Native American tribes, leaving the question 

if structural validity results generalized span across different tribes in the country. 

Previous factor analytic studies of the WISC-Rand WISC-III with Native Americans 

were methodologically inadequate and included sample sizes too small for adequate 

estimates. Only two studies that had minimally adequate sample sizes have been 

published on the WISC-R with Native American participants. Both studies supported 

factor contiguity, but due to both studies emphases on the WISC-R, results might not 

generalize to the new version: WISC-III. Further, each study focused on only one Native 

American tribe, drastically limiting its scope. The purpose of Kush and Watkins (2007) 
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was to use confirmatory factor analysis (CF A) to examine the WISC-III structural 

validity with the Native American Indian population. 
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Participants consisted of 344 Native American students who attended the Bureau 

ofindian Affairs (BIA) schools found in eleven states. Of this sample there were 227 

boys and 11 7 girls ranging from kindergarten through 11th grade. Of these 344 Native 

American students, twelve BIA Nations were represented as follows: Apache, Arapaho, 

Cherokee, Chippewa, Navajo, Ojibiwa, Penobscot, Potawatomi, Puyallup, Siboba, Sioux, 

and Tohono O'odham (Papagos). The WISC-III VIQ, PIQ, and FSIQ were also evaluated 

in this study. Data on 2,301 Native American students were collected, however some 

data required exclusion due to Digit Span and Symbol Search subtests not being 

universally administered. All 12 subtests were required for full factor structure 

examination, but school psychologists do not routinely administer the optional WISC 

subtests. 

The data analysis consisted of confirmatory factor analyses (CF A) using 

maximum likelihood estimation on covariance matrices. Kush and Watkins (2007) tested 

exact fit between the model and observed covariances with comparative fit index (CFI), 

root mean square error of approximation (RM SEA), and standardized root mean residual 

(SRMR). Test score comparisons mirrored previous research with overall scores lower 

than the nonnative WISC-III sample. Verbal scores were particularly lower in the Native 

American sample. Univariate skewness and kurtosis reflected expected variability of a 

nonnal distribution. Results indicated that the normative oblique four-factor model was 

the best fit for this sample. Factor loadings in this model found that VC and PO reflected 

the WISC-III nonnative sample. Kush and Watkins (2007) concluded that the WISC-III 
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nonnative oblique four-factor structure was found to be the best fit for this sample. This 

factor structure was similar to the factor structure of the WISC-III used in the nonnative 

sample. Further, concurrent and predictive validity evidence for WISC-III FD and PS 

factors remained generally unsupported due to weak reliability coefficients, and poor 

long- and short-term stability. 

Kush and Watkins (2007) described several limitations to their study. The first 

limitation was that participants were not put into separate groups based on initial 

evaluation or periodic evaluation. Further, participants were not separated by special 

education classification, grade level, or region. Kush and Watkins (2007) stated that an 

effort was made not to distinguish these qualities of the participants in order to portray a 

nationally representative sample. Another limitation presented was the administration of 

the WISC-III was done in English while there was a lack of an English proficiency 

measure provided to the participants. An English proficiency measure collects 

information to ensure there is no test or study error in results due to limited English. This 

information should have been collected because the participants were of a minority 

culture who may not speak English as a primary language which may have impacted their 

test, which was administered in English, results. Lastly, all data were collected from 

archival records so the competency of the examiner could only be assumed. 

Wechsler Intelligence Scale for Children-Fourth Edition 

One study examined the factor structure of the Wechsler Intelligence Scale for 

Children-Fourth Edition (WISC-IV; Wechsler, 2003) with referred Native American 

students (Nakano & Watkins, 2013). To explore the structural validity of the WISC-IV 

with the Native American population, participants included 176 referred Native 
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American students between kindergai1en and grade 12 and who attended Arizona school 

districts. Students were selected for the study if the WI SC-IV scores with all 10 core 

subtests were available, if students were Native American, and the primary language of 

the student was English. Confirmatory factor analysis was the method used for assessing 

the WISC-IV structural validity. A sample size of over 150 participants was suggested 

due to prior research stating this size requirement for factor solutions that contain several 

high loading variables (Tabachnick & Fidell, 2011). Nakano and Watkins (2013) 

examined four first-order models and two hierarchical models as follows: one factor; two 

oblique verbal and nonverbal factors; three oblique verbal, perceptual, and working 

memory/processing speed factors; four oblique verbal, perceptual, working memory, and 

processing speed factors; an indirect hierarchical model (higher-order) with the first four 

factors; and a direct hierarchical model (bifactor) with four group factors. The indirect 

hierarchical model (higher-order) and direct hierarchical (bifactor) model were included 

to evaluate the effect of general intelligence (g) on the first-order factors and specific 

subtests. Methods of comparative fit index (CFI) and the root mean square error of 

approximation (RMSEA) were used to indicate fit. Bayesian information criterion (BIC) 

was used to identify model complexity, with lower values indicating better fit. Higher 

CFI values and lower RMSEA values suggest a better model fit, Nakano and Watkins 

(2013) used LiCFI > +.01, .6.RMSEA > -.015, and .6.BIC > +2 as standards. Results 

indicated that subtest, factor, and IQ scores of the sample were lower and less variable 

than the normative WISC-IV sample (Nakano & Watkins, 2013). Results also 

demonstrated that the general intelligence factor accounted for the majority of variance in 

the first-order factors. As for indicators of best fit, the first-order models with one 
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through three oblique factors were found inferior to the oblique four-factor model and 

two hierarchical models (Nakano & Watkins, 2013). Although the oblique four-factor 

model and two hierarchical models did not have a superior 6CFI, 6RMSEA, and 6BIC 

values were favored, and results were still interpreted. 6BIC favored the indirect 

hierarchical model, 6CFI was found to be neutral, and 6RMSEA favored the oblique 

first-order and indirect hierarchical models. Due to support by two out of three indicators 

(6BIC and 6RMSEA), the indirect hierarchical model (higher-order) can be suggested as 

the superior fit to this particular data (Nakano & Watkins, 2013). Nakano and Watkins 

also found that there was no structural bias evidence within their Native American 

sample. 

Several limitations were presented in this study. First, due to data being collected 

from an archival source, the competence of the examiner was assumed but could not be 

known. Second, the sample was from only a small number of Arizona school districts. 

Another limitation was of the cases that included specific tribal affiliation, nearly all were 

Navajo. Fourth, some participants lived primarily on the reservation, whereas other 

participants in the sample lived in rural or urban environments. Previous research has 

suggested difference in performance on cognitive measures can occur between children 

who live in rural or urban environments (Nakano & Watkins, 2013). Lastly, no measure 

of the English-language proficiency within the sample was available. Several research 

studies have found that English language proficiency can impact Native American 

perfonnance on cognitive measures (Nakano & Watkins, 2013). 

Wechsler Intelligence Scale for Children-Fifth Edition 
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There is cun-ently no research on the Wechsler Intelligence Scale for Children­

Fifth Edition (WISC-V; Wechsler, 2014) or the Canadian Wechsler Intelligence Scale for 

Children Fifth Edition (WISC-VCDN; Wechsler, 2014) with the Native American Indian 

or First Nations populations. Other research has been conducted to evaluate the WISC-V 

factor structure. Based on the previous WISC research, which has resulted in important 

insights of the interpretation of factor index scores and subtest results when Native 

Americans are assessed with the Wechsler scales, more exploration and research should 

be conducted on the newest edition of the Wechsler Intelligence Scale for Children. Due 

to the oven-epresentation of Native American student's in the special education system, 

research is needed to ethically administer and interpret intelligence scales to minority 

group children such as Native Americans (Kush & Watkins, 2007). 

An exploratory factor analysis (EF A) was conducted on the WISC-V 

standardization sample by Canivez, Watkins, and Dombrowski (2016). In this study, 

multiple criteria were used to determine how many factors to retain such as; eigenvalue> 

1, scree test, Hom's parallel analysis (HP A), minimum average partials (MAP), Bayesian 

Infonnation Criterion (BIC), and sample size adjusted BIC (SS-BIC; Canivez et. al., 

2016). Principal axis EF A was used for WISC-V standardization sample analysis and 

retained factors underwent prom ax oblique rotation. Canivez et al. (2016) set the salient 

factor pattern coefficients as> .30. Lastly, the Schmid and Leiman (1957) procedure was 

applied to the second-order EF A solutions. 

Results of MAP suggested one factor as best fit, whereas eigenvalue of> 1, scree, 

and HPA suggested two or three factors (Canivez et al., 2016). The BIC and SS-BIC 

analyses suggested four factors. These findings differ from the WISC-V publisher, which 
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claimed a five-factor model (Canivez et al., 2016). Exploratory factor analysis extraction 

began with five factors. The five-factor model only produced one salient factor pattern 

coefficient, Figure Weights (FW) which determined in unviable (Canivez et al., 2016). 

No other factors were found salient and were psychometrically unsatisfactory. The four­

factor model extraction found adequate Verbal Comprehension, Working Memory, 

Perceptual Reasoning, and Processing Speed factors with their corresponding subtest 

associations and simple structure was achieved, with none of the subtests found to 

saliently load on more than one factor (Canivez et al., 2016). Factor correlations were 

also found to be moderate to high (.387-.747), which suggested the presence of an 

additional factor, general intelligence ( Canivez et al., 2016). In analysis of a three-factor 

model, Verbal Comprehension and Perceptual Reasoning factors combined, which left 

Working Memory and Processing Speed factors separate. For the two-factor model. 

Working Memory merged with the Verbal Comprehension and Perceptual Reasoning 

factors, which left Processing Speed as its own separate factor. No subtests cross-loaded 

within the two-factor model, but 13 subtests loaded into only one factor, leaving only 

three subtests to load onto Processing Speed (Canivez et al., 2016). Results of the EFA 

selected the four-factor solution and so it was transformed with the Schmid and Leiman 

(1957) procedure to analyze variance. The hierarchical g-factor accounted for 35.5% of 

total variance and when combined with group factors, a total of 53% common variance 

was found (Canivez et al., 2016). This indicated that 4 7% of unique variance remained 

from WISC scores. Omega-hierarchical ( co8 ) and omega-subscale (ms) coefficients were 

analyzed and found that the co8 for general (g) was high and sufficient for interpretation. 

but cos coefficients for the four group factors were low and unsatisfactory. Overall, EF A 
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of the WISC-V did not support the five-factor structure that its publisher claimed. 

Further, the interpretation of WISC-\! scores may be impacted by these results. Canivez 

et al. (2016) illustrated the conflicting results between their study and the publisher's, and 

implored users of any intelligence measure to investigate the use of the assessment and its 

interpretation before utilizing it in practice. 

Canivez, Watkins, and Dombrowski (2017) examined the factor structure of the 

WlSC-V using confirmatory factor analysis (CFA). The WISC-V Technical and 

Interpretive Manual (Wechsler, 2014) did not specify the method of estimation, 

skewness, or kurtosis. Further, maximum likelihood estimation of the WISC-V was not 

used by the publisher, but weighted least squares was used without justification. In order 

to evaluate the overall model fit, Canivez et al. (2017) used the Comparative Fit Index 

(CFI). Root Mean Square Error of Approximation (RMSEA), Standardized Root Mean 

Squared Residual (SRMR), Tucker Lewis Index (TLI), Akaike Information Criterion 

(AIC), and Bayesian Information Criterion (BIC). Higher values indicated a better fit for 

CFI and TLI, whereas lower values indicated a better fit for SRMR and RMSEA. An 

adequate model fit was defined as a CFI and TLI less than or equal to .90 along with 

SRMR less than or equal to .09, with RMSEA less than or equal to .08 (Canivez, et al., 

2017). Good model fit required CFI to be greater than or equal to .95 with SRMR and 

RMSEA less than or equal to .06 (Canivez, et al., 2017). Lastly, Canivez et al. (2017) 

specified a superior fit as a model that displayed a meaningfully better fit than alternative 

models (i.e. change in CFI greater than .01, change in RMSEA greater than .015). 

Canivez, et al. (2017) used the WISC-V standardized sample subtest correlation matrix 

from the 2,200 participants for this CF A. Results found that every five factor model 
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failed and were rejected due to model misspecification. A bifactor model with four group 

factors was found to be the best model due to higher CFI and TU, and lower SRMR, 

RMSEA, AIC, and BIC (Canivez et al., 2017). Omega-hierarchical (wH) and omega­

subscale ( <:os) were also analyzed to determine true score variance unique to general (g) 

intelligence and the four group factors. The WH coefficient for the general intelligence (g) 

factor was found to be high and sufficient for interpretation. However, <:os group factor 

coefficients was significantly lower, indicating that there was not enough true score 

variance to support interpretation (Canivez et al., 2017). 

Most recently, Watkins, Dombrowski, and Canivez (2018) analyzed the reliability 

and factorial validity of the Canadian Wechsler Intelligence Scale for Children-Fifth 

Edition (WISC-VCDN' Wechsler, 2014). Previous research suggested that with each 

revision of an assessment, research must be conducted to evaluate the new measure due 

to the inability to consider that two instruments are comparable without evidence 

(Beaujean, 2015). In its revision, like the WISC-V, the WISC-VcDN added three new 

subtests, deleted two subtests, and created two new factors. Further, changes in 

instructions and content ofremaining subtests occurred. Wechsler (2014) claimed that 

the revision of the WISC-VcDN version was reliable and valid, however no new 

evaluative methods of reliability or structure validity were used to measure or support 

these claims. The WISC-VcDN structure is a higher-order model with an overarching 

general intelligence (g) factor loaded by five general factors. These five factors are then 

loaded by 16 primary and secondary subtests. 

Watkins et al. (2018) stated there were six notable measurement concerns 

regarding the CF A methods reported by Wechsler (2014) supporting the higher order 
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structure: possibility of confirmation bias, nondisclosed method of latent variables, 

nonstandard method of parameter estimation, multiple cross-loadings on the Arithmetic 

subtest, the five-factor model based on chi-square differences, and the use of the global 

model fit. Further, Wechsler (2014) did not report reliability estimates for the WISC­

yCDN and instead reported estimates from the U.S. standardization sample. Therefore, 

reliability of the Canadian version are unknown. Split-halfreliability coefficients were 

reported and were stated to range from .83 to .94. This type ofreliability is considered a 

historical approach due to the high possibility of bias but is commonly used in such tests. 

Instead, Omega coefficients provide a better estimate for multidimensial tests and are the 

principal coefficients used in current research. High omega values indicate highly 

reliable scores. leading to the proportion of variance in each subscale score is both 

general and group factor variance. However, omega coefficients are unable to 

differentiate specifically between general factor and group factor. Omega coefficients are 

akin to coefficient alpha and as such should meet the same standard values of .80-.90. In 

order to distinguish between general and group factor variance, hierarchical omega 

coefficients can be used. When low, most reliable variance of the group factor is due to 

the general factor. However, a large hierarchical omega coefficient would suggest 

opposite: reliable variance of the group factor is due to the general factor. At this time, 

there is no guideline for acceptable hierarchical omega levels, but researchers state that 

coefficients should at least exceed .50 at a minimum. Goals of this study were to 

evaluate the factor structure, variance, and reliability of the WISC-VcDN in order to 

identify appropriate structure and discover estimates of model based reliability. 
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Participants were 880 children aged 6-16 years' old who were considered a good 

representation of Canadian youth. Correlations, means, and standard deviations of the 16 

CDJ\: primary and secondary subtests were analyzed of the WISC-V . All CF A were from 

covariance matrices using maximum likelihood estimates via Mplus 7.4. A reference 

indicator for higher-order models was set to identify latent variable scales and variance 

was set to identify latency in bifactor models. All CF A were from covariance matrices 

using maximum likelihood estimates via Mplus 7.4. Models were duplicates of those 

specified by Wechsler (2014) and included simple structure, bifactor, and global models. 

They were evaluated with chi-square likelihood ratio, the Tucker-Lewis Index (TLI), 

standardized root mean square residual (SRMSR), root mean square error of 

approximation (RMSEA), and Akaike's information criterion (AIC). A "good fit" 

required TLI to be> .95 and SRMR and RMSEA to be< .06 (Watkins et al., 2018). The 

lowest AIC value detennined the best model. 

Results suggested that models created with less than four group factors did not 

achieve good model fit standards as previously determined. However, models with four-

and five-group factors achieved good global fit. Though these models were found to 

have good fit globally, size parameters and its statistical significance, and interpretability 

were further analyzed. Three models were found to have negative error variance and 

were likely to be biased (Watkins, et al., 2018). Further, the higher-order models were 

found to have improper solutions or have high levels of FR and general intelligence 

loadings indicating redundant factors. One bifactor model with five group factors 

resulted in a proper solution (Watkins, et al., 2018). The bifactor model was found to be 

the best fit based on global fit and simple structure, although several subtests had week 
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loadings and a significant difference between loadings of Block Design and Visual 

Puzzles. In consideration of variance, the general factor accounted for 33.8% of total 

variance and 67.7% of common variance (Watkins et al., 2018). No group factors were 

found to account for large portions of variance. In reliability examination, omega 

coefficients for the bifactor model indicated that general, Verbal Comprehension, Visual 

Spatial, and Working Memory factor scores were "reliable" (Watkins, et al., 2018). In 

other words, some variance was from multiple common factors. However, omega­

hierarchical subscale estimates found that only the general factor had good reliability and 

the group factors were low (Watkins, et al., 2018). This suggests that much of the 

reliable variance was from the general factor and not group factors. 

In this most recent study, the Wechsler (2014) model for the WISC-VcoN was 

analyzed to identify its reliability and structural validity. The higher-order model with 

the new fifth FR factor was found to produce negative variance, redundant factors, and 

low reliability estimates (Watkins, et al., 2018). The bifactor model with four group 

factors and one general factor was found to be the best representation of the structure of 

this assessment. Results are not surprising as they mirror previous research on the U.S. 

version of the WISC-V. The bifactor model was found to be favored when there are 

complexities in the structure, however both higher-order and bifactor models indicated 

good fit. There is currently no empirical support to distinguish between each model and 

its estimate of general intelligence, however when specific abilities are required, the 

bifactor model should be preferred (Watkins, et al., 2018). 

Although the research discussed above is not with the Native American Indian 

population and is instead the standardization sample of the WISC-V or WISC-VcoN, this 
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research is invaluable to help understand if the WISC-V is adequate. The factor model 

used directly impacts the interpretation of the resulting scores, of which are based in 

decision making for special education services. Additionally, the WISC-V (Wechsler, 

2013) manual did not include an exploratory factor analysis on the standardization 

sample. Findings from the Canivez, et al. (2016) study indicated that EF A suggested that 

the WISC-V five-factor model was not supported and instead a four-factor was. Despite 

the lack ofresearch in this area on the Native American Indian population, previous 

WISC research has resulted in important insights of the interpretation of factor index 

scores and subtest results. However, exploration and research should be conducted on 

the newest edition of the Wechsler Intelligence Scale for Children with Native American 

Youth. Due to the overrepresentation of Native American student's placement in special 

education, research is needed to ethically administer and interpret intelligence scales to 

minority group children such as Native American or First Nations youth (Kush & 

Watkins, 2007). 

There is lack of sufficient support and evidence for a five-factor model on the 

WISC-VcDN (Watkins et al., 2018). Due to the high risk and overrepresentation of Native 

American and First Nations youth in special education, methodical and supported best 

practice exploratory factor analysis (EF A; Watkins, 2018) must be conducted to best 

understand the latent structure of the WISC-VCDN with First Nations youth. This research 

aims to discover the factor structure of the WISC-VCDN with this population to provide 

understanding and better interpretation of scores to facilitate ethical data-based decision 

making and provision of special education services to First Nations students. 
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Method 

Participants 

The sample of this study included 102 diverse First Nations students from several 

school districts across the Northwest Territories of Canada and were of various First 

Nations tribal membership. Seven tribes were represented including: Cree (n = 5), Dene 

(n = 30), Gwichin (n = 13), Inuit (n = 14), Slavey (n = 14), T'licho (n = 1), and 

Inuvialuktun (n = 25). The sample included 61 males (59%), 40 females (39%), and one 

non-binary individual (1 % ) in grades 1-11. Age of participants (M = 11.11, SD= 2.91) 

were found to be slightly skewed and kurtotic (skew= 1.85, kurtosis= 6.37). Further 

descriptive statistics on subtest and composite scores of sample are presented in Table 1. 

Participants data were provided by a single Registered Psychologist who provided 

psycho-educational assessments for referred client WISC-Yem; scores (including 10 core 

subtests) from special education evaluations. 

Instrument 

The WISC-VCDN (Wechsler; 2014) is a measure of general intelligence for 

individuals between the ages of 6-16 years. A four-level organization of subtest 

administration is new to this Wechsler version. First, the WISC-VCDN is composed of 10 

primary subtests with seven primary subtests that combine to estimate the FSIQ, which 

across the five factors (VC, VS, FR, WM, and PS). If a subtest of the FSIQ is found 

invalid, another subtest may be substituted from the secondary level that is within the 

same factor. The second level, Primary Index Scales includes all 10 primary subtests that 

estimate the five factor index scores (VCI, VSI, FRI, WMI, PSI) and cannot be 

substituted by any other level subtest. The Ancillary Index scales are composed of five 
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scales that are not factorially derived, but intelligence oriented: Quantitative Reasoning 

(QR), Auditory Working Memory (AWM), Nonverbal (NV), General Ability (GA), and 

Cognitive Proficiency (CP). Each of these five scales have designated subtests used to 

estimate their intended construct. Lastly, the Complementary Indices consist of three 

scales: Naming Speed, Symbol Translation, and Storage and Retrieval extracted from 

new WISC-V subtests: Naming Speed Literacy, Naming Speed Quality, Immediate 

Symbol Translation, Delayed Symbol Translation, Recognition Symbol Translation, 

Naming Speed Index and Symbol Translation Index. The Complementary Index scales 

and associated subtests are not intelligence subtests and are instead created for diagnostic 

identification. Because of this, Complementary Index scales should not be substituted for 

Primary or Ancillary subtests. 

Procedure and Analyses 

This study is a replication of the Canivez et al. (2016) study with a sample of 

Native American Indian children. Similar procedure and analyses completed by Canivez 

et al. (2016) were followed for this study' s WISC-V exploratory factor analysis (EF A). 

In addition, all procedures and analysis utilized best practice in exploratory factor 

analysis as described by Watkins (2018). 

Multiple criteria were utilized to examine the number of factors to retain. Criteria 

included: eigenvalue> 1, the scree test, standard error of scree, Horn's parallel analysis 

(HPA), and minimum average partials (MAP). Monte Carlo PCA for Parallel Analysis 

(Watkins, 2000) was used with 100 replications in order to produce stable eigenvalue 

estimates (Watkins, 2018; Cani vez, et al., 2016). Because the scree test is considered a 

subjective criterion, the SEscree, programed by Watkins (2007), was used because it is the 
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most accurate objective scree method (Nasser, Benson, & Wisenbaker, 2002; Watkins, 

2018). Principal axis exploratory factor analyses were used to analyze the sample of First 

Nations WISC-VCDN primary subtest scores using SPSS. The extracted factors were 

subjected to promax oblique rotation and salient factor pattern coefficients defined ~ .30 

(Canivez, et al., 2016). Rotation of factors allows a simpler and more meaningful 

solution by bringing them "closer" to each variable (Watkins, 2018). Oblique rotation is 

recommended first to allow factor intercorrelations to emerge, however if there is an 

absence of relationship between factors, promax will produce orthogonal results 

(Watkins, 2018). For empirical consistency, a factor cannot be determined unless it is 

marked by two or more salient subtest loadings (~.30) and possesses no salient cross­

loadings (loading on multiple factors). In best practice, as followed by Canivez, et al. 

(2016) and explained in Watkins (2018) exploratory factor analysis guide, these 

processes have the most empirical support for quality examination of all factors. 

Due to the possibility that subtest scores may include combinations of both first­

order and second-order factors, the second-order factor must be extracted first followed 

by the Schmid and Leiman (1957) procedure. The Schmid and Leiman (1957) procedure 

extracts the higher-order factor variance, in order for the lower-order factors to 

residualize and become orthogonal to the higher-order factor and to each other (Carroll, 

1993, 1995, 2003, Canivez, et al., 2016). The factor pattern coefficients from the 

obliquely rotated first-order EFA solution and its produced second-order EFA solution 

factor coefficients were subjected to the Schmid and Leiman (1957) procedure as applied 

by the MacOrtho program (Watkins, 2004). First, common variance was assigned to the 
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higher-order factor and then residual variance was assigned to the group factors. This 

allowed the examination of unique variance and common variance separately. 

46 

To calculate model based reliability estimates of latent factors, omega­

hierarchical ( Wtt) and omega-subscale ( WHs) were used with the preference of coefficients 

at .75, but at least exceed .50 (Reise. 2012; Reise, Bonifay & Haviland, 2013). The 

omega-hierarchical coefficient can be used as a reliability estimate for general 

intelligence factor separate from the group factor variance. The omega-subscale 

estimates group factor reliability estimate with all other group and general factors 

removed (Reise, 2012). 

Results 

Factor Extraction Criteria Comparisons 

Table 2 presents scree plots for Hom's Parallel Analysis (HPA) from the WISC­

ycDN First Nations sample. The number ofrecommended factors from these procedures 

were as follows: HP A and MAP suggested one factor; eigenvalues > 1, scree, and 

standard error of scree suggested three factors, and only the publisher theory 

recommended five factors. Analysis of results from factor extraction procedures 

indicated fewer factors than suggested by the WISC- yCDN publisher. EF A began with 

the extraction of five factors as recommended by WISC-VcDN publisher so subtest 

associations based on the five factor structure could be examined. This process continued 

to explore factor models with fewer factors (four, three, and two) to determine 

sufficiency. 
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Exploratory Factor Analyses 

Five factor extraction. Table 3 presents results of the five factor extraction with 

promax rotation. In the first attempt to extract five factors with the standard 25 iterations, 

a Heywood case occurred, where a communality estimate was found to be greater than 

1.0 and therefore it did not converge. Extraction iteration was increased to the SPSS 

maximum of 9 ,999, where another Heywood case resulted. In a final attempt to extract 

five factors, the Snook and Gorsuch (1989) method of a two-iteration limit for estimating 

communalities was used. This extraction attempt was successful and resulted in cross 

loadings of Figure Weights (FW), Picture Span (PS), and Symbol Search (SS) on two or 

more factors. The fourth factor was found not viable due to the salient loading (>.30) of 

only one subtest: Symbol Search, which also cross loaded on the third factor (Processing 

Speed [PS]). General intelligence (g) loadings were examined to investigate the 

association or correlation of a subtest with general intelligence. When five factors were 

extracted, g loadings, based on Kaufman's (1994) criteria were found good (>. 70) for the 

Similarities (SI), Matrix Reasoning (MR), Digit Span (DS), and Figure Weights (FW) 

subtests; fair (.50-.69) for Block Design (BD), Visual Puzzles (VP), Picture Span (PS), 

and Symbol Search (SS) subtests; and poor (<.50) for the Coding (CD) subtest. Due to 

the inadequate fourth factor and numerous cross loading subtests a five-factor solution 

was not viable. 

Four factor extraction. Table 4 presents the results of the extraction of four 

factors with promax rotation. General intelligence (g) loadings ranged from .316 

(Coding) to .737 (Digit Span) and were within the good to fair range for all subtests 

except Coding (CD), Picture Span (PS), and Symbol Search (SS). In the four factor 
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extraction, no more than 25 iterations were needed in order to converge. Perceptual 

Reasoning (Factor 1), Verbal Comprehension (Factor 2), and Processing Speed (Factor 3) 

presented consistent salient subtest associations. However, Factor 4 presented 

inconsistent theoretical associations with salient subtest pattern coefficients for Visual 

Puzzles (VP), Picture Span (PS), and Symbol Search (SS). Further, several cross­

loadings were observed for Visual Puzzles (VP), Picture Span (PS), and Symbol Search 

(SS) subtests. These cross-loadings suggested that these subtests were not uniquely 

measuring one specific area when four factors were specified. Due to these cross­

loadings and odd configuration of Factor 4, a four-factor solution was not viable. 

Three factor extraction. Table 5 presents the results of extracting three factors 

with promax rotation. The g loadings ranged from .303 (Coding) to .741 (Digit Span) 

and were all in the good to fair range with the exception of the Coding subtest. Table 5 

illustrates strong and salient theoretically consistent loadings on the Perceptual Reasoning 

factor (Block Design, Matrix Reasoning, Figure Weights, and Visual Puzzles), Verbal 

Comprehension factor (Similarities, Digit Span, Vocabulary), and Processing Speed 

factor (Coding, Picture Span, Symbol Search). No subtest was found to cross-load onto 

more than one factor which indicated that three factor extraction results in a simple 

structure. Interestingly, the Working Memory factor did not emerge, instead Perceptual 

Reasoning did, indicating the Working Memory factor is not viable. The two subtests 

that traditionally measure Working Memory: Digit Span and Picture Span split between 

two different factors (Verbal Comprehension and Processing Speed) respectively instead 

of forming the Working Memory factor (see Table 5). Despite the disappearance of the 
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Working Memory factor, eight subtests aligned with the expected three factors structure 

with reasonable dimension and created a simple structure design. 

Oblique rotations allow factors to be correlated and with this rotation of these 

three factors, all factor correlations produced were positive and moderately sized (see 

Table 5.) These results indicated that a higher-order or general dimension may explain 

these relationships between factors. To further investigate, Carrol (2003) argued that a 

second-order factor analysis must be conducted with the Schmid and Leiman (1957) 

procedure in order to differentiate between general and group factors through an analysis 

of correlations of the three extracted factors. Detailed explanation and findings are 

discussed later in this section. 

Two factor extraction. Table 5 presents results from the two factor extraction 

with promax rotation. General intelligence (g) loadings were classified as good (>.70) 

for Similarities, Matrix Reasoning, Digit Span, Vocabulary, and Figure Weights subtests: 

fair (.50-.69) for Block Design, Visual Puzzles, Picture Span, and Symbol Search 

subtests; and poor (<.50) for the Coding subtest. In examination of the two-factor 

extraction, most subtests loaded saliently (>.30) on the first factor and then two cross 

loaded on the second factor. Subtests that cross-loaded were: Digit Span and 

Vocabulary. Due to the subtest cross-loadings the two factor solution was determined not 

viable. 

Hierarchical EF A: SL Bifactor Model 

Based on these results, the three-factor EF A solution appeared to be best and was 

further subjected to second-order EFA of the three-factor correlation matrix (see Table 5) 

then transfonned with the Schmid and Leiman (Schmid & Leiman, 1957) procedure. 
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Results of the SL procedure are presented in Table 6 and g and group factors are 

uncorrelated with each other and separated. Through the transformation, group factors 

and g are examined for their unique variance contribution. The g factor accounted for 

32.8% ofthe total variance and 58.1% of the common variance. Additionally, the general 

factor (g) accounted for between 7.6% (Coding) and 44.9% (Digit Span) of individual 

subtest variability. 

Upon examination of total variance at the group factor level, Perceptual 

Reasoning (PR) accounted for an additional 9%, Verbal Comprehension (VC) for 

additional 7%, and Processing Speed (PS) for an additional 7.6%. General (g) and group 

factors combined to measure 56.4% of the common variance in WISC-VCDN scores with 

the First Nations sample, leaving 43.6% unique variance. Omega-hierarchical (w8 ) and 

omega-subscale ( WHs) were then estimated based on Schmid Leiman (1957) results and 

are illustrated in Table 6. Omega-hierarchical (w8 ) estimations identify the unique true 

score variance of an equally unit-weighted score from the indicators, whereas the omega­

hierarchical subscale ( WHs) estimates identify the unique true score variance of a unit­

weighted score for the group factor, with variance of g factor and other group factors 

removed. Coefficients larger than .5 are recommended. The w8 coefficient for general 

intelligence (g) was . 729 which was high and appreciable for interpretation. However, 

w8 s coefficients for the three group factors (Perceptual Reasoning, Verbal 

Comprehension, and Processing Speed) were much lower (.257-.385) and did not meet 

criterion of sufficient unique true score variance (> .5). This indicated that the three group 

factors did not account for appreciable and unique variance; and variance of the WISC­

vcDN was mainly g factor variance with this First Nations sample. 
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Discussion 

Research on the Wechsler scales with Native American Indian and First Nations 

samples is sparse. Although each new version of the WISC had at least one empirically 

based study of its factor structure or its relation to Native American Indians, there is still 

not nearly enough support to understand its true implications for ethical data-based 

decision making. Beaujean (2015) noted the need to conduct new and empirically sound 

research for each revision of tests and creation of new versions. Unfortunately, in the 

revision of the WISC-VcoN, Wechsler (2014) did not re-examine validity or other 

measurement characteristics to ensure empirically sound assessment (Watkins, et al., 

2018). Previous research of the U.S. WISC-V found inconsistency in the publisher 

claimed latent structure (five factors) due to cross-loadings, variance distribution, and 

poor saliency (Watkins, et al., 2018; Canivez, Watkins, & Dombrowski, 2017; and 

Canivez, Watkins, & Dombrowski, 2016). 

The original version of the WISC (Wechsler, 1949) was examined by Shubert and 

Cropley ( 1972) for test bias with the Native American population. First Na ti on and 

White children were compared on their two WISC subtests when trained by adults to 

utilize specific strategies to solve tasks. Results indicated no significant difference 

between the two groups, however the First Nation group obtained lower Verbal IQ scores 

(Shubert and Cropley, 1972). Shubert and Cropley (1972) concluded that the lower IQ 

scores did not derive from intellectual functioning, but instead reflected differences 

between cultures. Years later, the revised WISC (WISC-R; Wechsler, 1972) was created 

which allowed more exploration of its structure with sociocultural groups. In one study 

regarding the construct validity of the WISC-R, results indicated that a two-factor model 
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was most appropriate for Native American and Black groups, whereas a three-factor 

structure was best for Anglo and Chicano groups (Reschly, 1978). This suggested that 

there may be differences in test results between different sociocultural groups. In another 

study conducted on the WISC-R with Navajo and Papagos Native American Indian 

students, results indicated that a two-factor model was the best fit for Navajo youth, but a 

three-factor structure was best for the Papagos (Zarske et al., 1981 ). This indicated that 

different structures may fit better for some cultural memberships than others. Research to 

examine this concept and possible item bias was conducted by Mishra (1982) with 

Navajo students. Results suggested that the majority of items on the WISC-R were not 

culturally biased and overall and was fair when used with the Native American Indian 

population (Mishra, 1982). These results differed from Naglieri and Yazzie (1983) 

whose study results strongly cautioned the use and interpretation of the WISC-R Verbal 

IQ score as a measure of verbal intelligence due to its easy subjection to influence of poor 

English language skill. Lastly, Reynolds and Reschly (1983) further examined possible 

bias of the WISC-R with sociocultural groups and found that the Native American 

sample item difficulty was not consistent and some items on the Verbal Scale subtest 

could be biased against this population. 

Similar to results of the WISC-R, Tempest's (1998) research on the WISC-III 

(Wechsler, 1991) found Native American students had significant differences between 

their Verbal and Perfonnance IQ scores. Specifically, Native American Indians with 

higher English language proficiency performed significantly higher on both Verbal and 

Performance scores which implied that verbal ability influences performance and results 

on the WISC-III (Tempest, 1998). Structural validity with the Native American 
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population on the WISC-III was examined by Kush and Watkins (2007). Results 

mirrored previous research oflower Verbal IQ estimates and a four-factor model was 

found to be the best fit for the Native American sample (Kush and Watkins, 2007). The 

WISC-IV factor structure with four factors and a higher-order factor, was supported for 

the publisher claim of its factor structure (Nakano & Watkins, 2013 ). Further, 

examination of the WISC-III structure indicated a preference for four factors, not three, 

for Native American students (Kush & Watkins, 2007). Although this finding is 

discrepant with the current study, it demands further examination and exploration of the 

latent structures of assessment and effective measurement of ability for First Nation 

students. 

There is a lack ofresearch regarding the WISC-V factor structure with Native 

American children. Previous research did not support the five-factor structure claimed by 

its publisher, although the WISC-V is most commonly used to detennine special 

education services and facilitate data-based decision making, but the factor structure of 

the WISC-V is unknown among Native Americans (Watkins et al., 2018; Canivez et al., 

2017; Canivez et al., 2016). Further, Native American youth are overrepresented in 

special education, despite the lack of publisher and independent research. First Nations 

youth, similar to Native American, have high risk factors and need for services, but tests 

used with them (like the WISC-VCDN) have been poorly studied. 

Exploratory factor analysis provides understanding and improved interpretation of 

scores through the specification of true score variance of each factor and global scale. 

Clinician interpretation and decision making can be negatively impacted when the factors 

do not adequately measure what they claim. The WISC-VCDK did not provide a large 
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sample, which is required to produce prop011ional sampling for representative norms. It 

is necessary to understand the underlying measurement constructs of the assessment 

utilized to truly interpret and assign services appropriately. 

The WISC-VCDN publisher claimed CF A support for a five-factor model structure 

with questionable research and statistical methods (Watkins et al., 2018). Present 

research on the WISC-VCDN performed by Watkins et al. (2018) found that the fifth factor 

(Fluid Reasoning) produced negative variance, redundant factors, and low reliability. 

These findings were similar to the U.S. WISC-V and other versions (French, Spanish, 

UK) factor structure (Watkins et al., 2018; Kush & Canivez, 2018; Canivez, Watkins, & 

McGill, 2018; Lecerf & Canivez, 2018). Independent studies on the CFA and EFA of the 

WISC-V structure indicated poor five-factor structure and suggested a four-factor 

structure as best fit (Canivez, et al., 2016; Canivez et al., 2017). 

In this study, in attempts to extract five factors, Heywood cases resulted 

indicating the structure was not appropriate. Using the Snook and Gorsuch ( 1989) 

method (limiting iterations to 2 in extraction) to extract five factors the results indicated 

further problems. Cross-loadings of Figure Weights (FW), Picture Span (PS), and 

Symbol Search (SS) occurred across two or more factors and the fourth factor produced 

only one subtest with salient loadings (>.30). These findings indicated the five-factor 

structure was psychometrically unsatisfactory. The five-factor model was also found not 

viable in previous WISC-V and WISC-VcoN research and has historically provided poor 

subtest loadings (Watkins et al., 2018; Canivez et al., 2017; and Canivez et al., 2016). 

In the extraction of four factors, cross-loadings between factors and inconsistent 

salient and theoretical subtest associations emerged, rendering Working Memory not 
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viable. However, the three factors that remained: Perceptual Reasoning, Verbal 

Comprehension, and Processing Speed, produced satisfactory results with salient and 

theoretically consistent subtest associations. Subtests Visual Puzzles (VP), Picture Span 

(PS), and Symbol Search (SS) cross-loaded between factors, which suggested that they 

were not measuring a unique intelligence concept. These results are not consistent with 

WISC-V and WISC-VcoN EF A and CF A research, which had instead, supported the four­

four factor structure and claimed it viable (Kush & Watkins, 2007; Nakano & Watkins, 

2013; Watkins et al., 2018; Canivez et al., 2017; and Canivez et al., 2016). These findings 

are also dissimilar to other WISC-V versions including the UK, French, and Canadian 

(Watkins et al., 2018; Kush & Canivez, 2018; Canivez et al., 2018; Lecerf & Canivez, 

2018). 

The most viable model in the present study was three first-order factors. 

Although some similarity of results in this study were found, the superiority of the three 

factor structure was in contrast to prior research. However, in the preferred three factor 

structure, Working Memory subtests migrated to Verbal Comprehension and Processing 

Speed factors. Specifically, Digit Span (DS) loaded on Verbal Comprehension and 

Picture Span migrated to Processing Speed. Subtest migration of the Working Memory 

factor has not been observed in other versions of the WISC-V. The reason for three­

factor preference is unknown, but may be due to limited sample size and homogeneity of 

the sample. When the three-factor model was subjected to second-order EF A with 

transfonnation by the Schmid and Leiman (1957) procedure, WISC-VcoN general (g) 

factor accounted for more than half of the total variance (56.4%) compared to combined 

group factor variance. Omega-hierarchical ( wH) coefficient for general intelligence (g) 
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was found to be high and valid for interpretation, which indicated there is enough true 

score variance independent from other factors, to imply general intelligence (g) ability. 

However, omega-hierarchical subscale ( CDHS) coefficients did not yield similar results, and 

instead indicated that the Perceptual Reasoning, Verbal Comprehension, and Processing 

Speed factors did not account for any appreciable or unique variance independent from 

the general intelligence (g) factor. 

Two-factor extraction resulted in inadequate solutions. Most subtests were found 

to saliently load onto the first factor and subsequently cross load onto the second. 

Specific subtests that were found to cross load were Digit Span and Verbal 

Comprehension. Result of the insufficient two-factor model is similar to other research 

of the WISC-V and previous WISC's (Kush & Watkins, 2007; Nakano & Watkins, 2013; 

Watkins, et al., 2018; Canivez, et al., 2017; and Canivez, et al., 2016). 

Results of the dominance of general intelligence (g) measurement in this study is 

similar to previous research and study of Wechsler Scales using both EF A and CF A 

methods of factor analysis across U.S., Canadian, French, U.K., and Spanish versions 

(Canivez et al., 2018; Watkins, et al., 2018; Canivez, et al., 2017; Canivez, et al., 2016; 

Kush & Canivez, 2018; Canivez et al., 2018; Lecerf & Canivez, 2018). This indicated 

that dominance of general intelligence factor (g) measurement of WISC-V are consistent 

with broader literature in this field. Further, WHs coefficients demonstrated that unique 

variance captured by the three group factors were low and did not meet the criteria to 

indicate sufficient unique variance due to each separate factor (>.5). Instead, general 

intelligence (g) was found to be high and viable for interpretation of a composite score 

based on the 10 subtest indicators that would capture sufficient unique true score 
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vanance. These findings were consistent with current research on the WISC-V, WISC­

yCDN' French WISC-V, WISC-V UK, and WISC-V Spain, and that it mainly measures 

the general intelligence (g) factor (Canivez, et. al., 2018; Watkins, et al., 2018; Canivez, 

et al., 2017; Canivez, et al., 2016). 

Limitations 

The present study examined EF A of the WISC-VCDN with a relatively small 

sample of First Nations children in the Northwest Territories of Canada. Data were 

provided by a single psychologist, who provided educational and psychological services 

to students in this region due to low accessibility. The sample size (N = 102) was 

deemed minimally appropriate for the EF A based on the examination of the correlation 

matrix, Bartlett's (1954) test of Sphericity, and Kaiser-Meyer-Olkin (KMO; Kaiser, 

197 4 ). However, the sample of this study was likely homogeneous in its makeup of only 

special education serviced students in a limited geographical location (Northwest 

Territories of Canada). Due to geographical limitations, generalization of these findings 

should not be extended. Further, because data were only derived from students with 

special education services, it is not possible to generalize these results to all First Nation 

students. To strengthen the study, additional data should be obtained and added for both 

general education and special education students. In future research of the WISC-VcoN, 

an attempt to collect a wider range of First Nations students across Canada, and a larger 

sample size, may produce different results. Further, results from a larger and more 

multi varied group of First Nations youth may then better represent their population on the 

WISC-Vrn"'. Care should also be taken in the interpretation ofresults of each 

sociocultural group, like the First Nations, and then the makeup of smaller groups within 
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it (for example, tribal membership). Previous research has supported different findings 

between cultures, sociocultural groups, and also within specific memberships who make 

up each group (Shubert & Cropley, 1972; Zarske et al., 1981; Reschly, 1978). Additional 

research should be conducted to investigate the impact of sociocultural groups and 

different tribal memberships on the factor structure of the WISC-VCDN. Collection of 

data from more than one source should be considered to increase sample variety and 

increase generalization. Examination of the fourth factor, Working Memory, and its 

associated subtests should also be investigated due to their inability to form the Working 

Memory factor structure. Other analyses should also be conducted on the construct 

validity of the WISC-VCDN' as this study only examined the latent structure. Lastly, 

examination of the diagnostic utility of the WISC-VCDN for the use of clinical decision 

making is recommended (Canivez, 2013). Due to the popularity of the WISC-V and the 

high percentages of Native Americans and First Nations youth classified with special 

needs and who receive special education services, the tests used must be able to 

accurately identify and assess needs and services. This study and previous research 

suggests the small portions of unique true score variance at the group factor level 

indicates the group factor scores are unable to provide meaningful value (Canivez et al., 

2018; Watkins, et al., 2018; and Canivez, et al., 2016). 

Conclusions 

Based on the findings of this study, the WISC-VCDN is over-factored when five 

factors are extracted, which mirrors previous research (Canivez et al., 2018; Watkins, et 

al., 2018; and Canivez, et al., 2016). These results reinforce the demand for more 

research in assessment factor structure for all assessment versions and the need for a 
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diverse sample. Specifically, research on cognitive assessments and their relationship 

with First Nation individuals must be conducted to better understand measurement utility 

for this population. Further, this study suggests extreme caution in interpretation of the 

WISC-VCDN for First Nation students beyond the Full Scale IQ (FSIQ) due to high true 

score variance in the general intelligence (g) factor and low portions of unique variance 

in group factors. Interpretation of these scores beyond FSIQ risks unethical interpretation 

of scores (Canivez et al., 2018). The inability to produce and maintain a salient fourth 

factor (Working Memory), and absence of the Fluid Reasoning factor must also be taken 

into consideration during interpretation. Fluid Reasoning (FR) and Working Memory 

(WM) of the WISC-VCDN are potentially misleading for this specific population. There is 

a need for creation or inclusion of more or better indicators for these factors in order to 

distinguish them from other factors and general intelligence (g). Findings from this study 

provide much needed information about the WISC-VCDN with First Nation children. 

Results replicated previous research and refute publisher claims of uniqueness or 

importance of scores beyond general intelligence (g) through use of the WISC and its 

other versions. Data-based decision-making is directly affected by these results and 

present caution for clinicians to provide ethically based eligibility and special services to 

their students. Extreme caution must be taken for First Nation students as they are 

underrepresented or ignored in several samples of assessment, but overrepresented in 

special education (Olson & Wahab, 2006). With more research on cognitive assessments 

and hopefully greater inclusion of Native Americans and First Nations youth in the 

collection of the standardized sample, better understanding can be achieved to best 

provide services for students in schools. Until then, professionals must adequately read 
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and understand the technical manual as well as independent research on its measurement 

in order to avoid misinterpretation of scores and maintain an ethical practice. 
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Table 1 
Wechsler intelligence Scale/or Children-Fifth Edition: Canadian (WJSC-f'cm) Descriptive Statistics for the First 
Nations Sam le (N = 102) 
Subtest/Composite 
Block Design 
Similarities 
Matrix Reasoning 
Digit Span 
Coding 
Vocabulary 
Figure Weights 
Visual Puzzles 
Picture Span 
Symbol Search 
Verbal Comprehension Index 
Visual Spatial Index 
Fluid Reasoning Index 
Working Memory Index 
Processing Speed Index 
Full Scale IQ 

M 
9.04 
6.10 
7.50 
6.60 
7.06 
6.31 
7.38 
8.72 
7.46 
7.44 

77.47 
93.21 
86.01 
80.97 
84.34 
78.56 

SD 
2.56 
3.64 
2.45 
2.46 
2.39 
2.86 
2.80 
2.47 
3.12 
2.41 

18.07 
20.05 
20.40 
13.56 
11.87 
12.96 

Skewness 
-0.03 
0.38 

-0.06 
0.16 
0.34 
0.89 
0.49 
0.00 
0.67 
0.08 

-0.06 
2.87 
2.85 
0.68 
0.49 
0.32 

Kurtosis 
-0.18 
-0.68 
0.26 
0.70 

-0.31 
1.43 
0.62 

-0.12 
1.07 
0.30 
1.80 

13.85 
13.58 
0.72 
0.26 

-0.03 
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Table 2 (Report results in text rather than a separate table?) 
Number of Factors Suggested for Extraction Across Six Different Criteria 

Number of WISC-V Canadian Factors Suggested 

Extraction Criterion 

Eigenvalue > 1 
Scree Test (Visually Examined) 
Standard Error of Scree (SEscreel 
Hom's Parallel Analysis (HPA) 
Minimum Average Partials (MAP) 
Publisher (Theory) Proposed 

10 Primary Subtests 
First Nations Sample (N = 102) 

3 
1 or 3 

3 
1 
1 
5 
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