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The Wechsler Intelligence Scale for Children–Fourth Edition (WISC-IV) is one of the most
frequently used intelligence tests in clinical assessments of children with learning difficul-
ties. Construct validity studies of the WISC-IV have generally supported the higher order
structure with four correlated first-order factors and one higher-order general intelligence
factor, but recent studies have supported an alternate model in which general intelligence is
conceptualized as a breadth factor rather than a superordinate factor (M. W. Watkins, 2010,
Structure of the Wechsler Intelligence Scale for Children–Fourth Edition among a national
sample of referred students, Psychological Assessment, Vol. 22, pp. 782–787; M. W.
Watkins, G. L. Canivez, T. James, K. & R. Good, in press, Construct validity of the
WISC-IVUK with a large referred Irish sample, International Journal of School and
Educational Psychology). WISC-IV core subtest data obtained from evaluations to assess
learning difficulties in 345 children (224 boys, 121 girls) were examined. One through four,
first order factor models and indirect versus direct hierarchical models were compared using
confirmatory factor analyses. The correlated four-factor Wechsler model provided good fit
to these data, but the direct hierarchical model showed statistically significant improvement
over the indirect hierarchical model and correlated four-factor model. The direct hierarchi-
cal model was judged the best explanation of the WISC-IV factor structure, with the general
factor accounting for 71.6% of the common variance while the first order factors accounted
for 2.4–10.3% of the common variance. Thus, the results with the present sample of
referred children were similar to those from other investigations (G. E. Gignac, 2005,
Revisiting the factor structure of the WAIS-R: Insights through nested factor modeling,
Assessment, Vol. 12, pp. 320–329; G. E. Gignac, 2006, The WAIS-III as a nested factors
model: A useful alternative to the more conventional oblique and higher-order models,
Journal of Individual Differences, Vol. 27, pp. 73–86; P. Golay, I. Reverte, J. Rossier, N.
Favez, & T. Lecerf, 2012, Further insights on the French WISC-IV factor structure through
Bayesian structural equation modeling. Psychological Assessment, advance online publi-
cation; M. W. Watkins, 2010, Structure of the Wechsler Intelligence Scale for Children–
Fourth Edition among a national sample of referred students, Psychological Assessment,
Vol. 22, pp. 782–787; M. W. Watkins, G. L. Canivez, T. James, K. & R. Good, in press,
Construct validity of the WISC-IVUK with a large referred Irish sample, International
Journal of School and Educational Psychology) supporting primary interpretation of the
Full Scale IQ rather than the factor index scores.
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Wechsler intelligence scales are repeatedly
reported among the most frequently used intel-
ligence tests among school and clinical psychol-

ogists (Alfonso, Oakland, LaRocca, & Spana-
kos, 2000; Alfonso & Pratt, 1997; Belter, &
Piotrowski, 2001; Goh, Teslow, & Fuller, 1981;
Hutton, Dubes, & Muir, 1992; Kaufman &
Lichtenberger, 2000; Pfeiffer, Reddy, Kletzel,
Schmelzer, & Boyer, 2000; Stinnett, Havey, &
Oehler-Stinnett, 1994; Watkins, Campbell,
Nieberding, & Hallmark, 1995). Wechsler
scales have been translated, adapted, and
normed for use in other countries (Georgas, van
de Vijver, Weiss, & Saklofske, 2003), and evi-
dence of factor invariance across culture and
between standardization and clinical samples
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has been reported (Chen, Keith, Weiss, Zhu, &
Li, 2010; Chen & Zhu, 2012; Weiss, Keith,
Zhu, & Chen, 2013a, 2013b).

The Wechsler Intelligence Scale for Chil-
dren–Fourth Edition (WISC-IV; Wechsler,
2003a) was a major revision of the WISC-III
(Wechsler, 1991) that included the deletion of
some subtests (i.e., Picture Arrangement, Ob-
ject Assembly, and Mazes) and the addition of
new subtests (i.e., Picture Concepts, Letter–
Number Sequencing, Matrix Reasoning, Can-
cellation, and Word Reasoning). The Full Scale
IQ (FSIQ) was retained as an estimate of gen-
eral intelligence, but the Verbal and Perfor-
mance IQs were deleted, and emphasis was
placed on interpretation of factor index scores
(i.e., Verbal Comprehension [VC], Perceptual
Reasoning [PR], Working Memory [WM], and
Processing Speed [PS]; Prifitera, Saklofske, &
Weiss, 2008; Wechsler, 2003b; Weiss, Sak-
lofske, & Prifitera, 2005; Weiss, Saklofske, Pri-
fitera, & Holdnack, 2006; Williams, Weiss, &
Rolfhus, 2003).

The WISC-IV Technical and Interpretive
Manual (Wechsler, 2003b) did not include a
higher order factor analysis to verify and de-
scribe the implied and theoretical internal struc-
ture. Four studies have examined the higher
order structure of the WISC-IV or WISC-IVUK

(Wechsler, 2004), and all four found that the
majority of subtest variance was associated with
the higher order general intelligence dimension
and considerably smaller amounts of variance
were related to the first- order factors in U.S.
and Irish samples (Bodin, Pardini, Burns, &
Stevens, 2009; Watkins, 2006; Watkins,
Canivez, James, James, & Good, in press; Wat-
kins, Wilson, Kotz, Carbone, & Babula, 2006).
This finding was consistently observed among
various versions of Wechsler scales, including
the French WISC-IV (Golay et al., 2012), the
French Wechsler Adult Intelligence Scale–
Third Edition (WAIS-III; Golay & Lecerf,
2011), and the WAIS-IV (Canivez & Watkins,
2010a, 2010b; Niileksela, Reynolds, & Kauf-
man, 2012). Other intelligence tests also have
larger portions of subtest variance associated
with a higher order general factor than their first
order factors, including the Stanford–Binet In-
telligence Scales, Fifth Edition (SB-5; Roid,
2003; Canivez, 2008), Wechsler Abbreviated
Scales of Intelligence (WASI; Wechsler, 1999),
Wide Range Intelligence Test (WRIT; Glutting,

Adams, & Sheslow, 2000; Canivez, Konold,
Collins, & Wilson, 2009), Reynolds Intellectual
Assessment Scales (RIAS; Reynolds & Kam-
phaus, 2003; Dombrowski, Watkins, & Brogan,
2009; Nelson & Canivez, 2012; Nelson,
Canivez, Lindstrom, & Hatt, 2007), the Cogni-
tive Assessment System (CAS; Naglieri & Das,
1997; Canivez, 2011), and the Woodcock–
Johnson Psycho-Educational Battery–III (WJ-
III; Woodcock, McGrew, & Mather, 2001;
McGrew & Woodcock, 2001; Dombrowski &
Watkins, 2013).

The structure and content of the WISC-IV
reflect current conceptualizations of intelligence
articulated by Carroll, Cattell, and Horn (Car-
roll, 1993, 2003; Cattell & Horn, 1978; Horn,
1991; Horn & Cattell, 1966), and some internal
structure studies have examined alternate
WISC-IV structural models based on the Cat-
tell–Horn–Carroll (CHC; McGrew, 1997, 2005)
framework. Some have reported support for
CHC-based structural models of the WISC-IV
(Chen, Keith, Chen, & Chang, 2009; Keith,
Fine, Taub, Reynolds, & Kranzler, 2006;
Lecerf, Rossier, Favez, Reverte, & Coleaux,
2010; Weiss et al., 2013a), and, although the
basic Wechsler structure is retained for subtests
and their associations within the VC (Gc), WM
(Gsm) (except Arithmetic), and PS (Gs) factors,
the PR dimension is divided into two CHC
factors in which Block Design and Picture
Completion are designated as visual processing
(Gv) while Matrix Reasoning and Picture Con-
cepts are designated as fluid reasoning (Gf).
WISC-IV standardized paths from g to Gf, how-
ever, were 1.0 in the U.S. standardization sam-
ple (Keith, 2005; Keith et al., 2006; Weiss et al.,
2013a), 0.98 with the Taiwan WISC-IV (Chen
et al., 2009), and 1.0 with the French WISC-IV
basic CHC model (Lecerf et al., 2010) that was
patterned after Keith et al. (2006). The standard-
ized path from g to Gf in the final modified
six-factor CHC model of the French WISC-IV,
however, was .84 (Lecerf et al., 2010). This
indicated that Gf was often isomorphic with the
higher order g factor and, thus, does not support
a CHC-based model. The modified six-factor
CHC model of the French WISC-IV was an
exception, and it was suggested it could be
related to cultural differences (Lecerf et al.,
2010). Gf and higher order g isomorphism was
also observed in studies of various versions of
the WAIS (Benson, Hulac, & Kranzler, 2010;
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Golay & Lecerf, 2011; Weiss et al., 2013b), but
a recent study of the French WISC-IV has sug-
gested that Gf and higher order g isomorphism
may be an artifact of confirmatory factor anal-
ysis (CFA) statistical procedures (Golay et al.,
2012), but could also be unique to the French
WISC-IV.

Most hierarchical structure studies of the
Wechsler scales have examined the higher order
relationship of g with the first order factors,
with effects of g going through first order fac-
tors with direct effects to the subtests. With
hierarchical (higher order) models, it is impor-
tant to note that such models obfuscate the role
and influence of the second-order (g) factor on
the subtests and may produce an illusion of
strength of influence of the first order factors.
Intelligence test subtests are influenced by both
first order factors and the higher order g factor,
which is why Carroll (1995) insisted on the use
of the Schmid and Leiman (1957) transforma-
tion to apportion subtest variance to the first
order and higher order dimensions. Interpreta-
tion of higher order models requires this parti-
tioning of variance in order for the clinician to
determine the relative value of the first order
factors compared to the higher order factor. An
alternate conceptualization of general intelli-
gence was originally specified by Holzinger and
Swineford (1937) as the bifactor model in
which a hierarchy of g and the first order factors
did not exist. Rather, both the general (g) and
the specific factors had direct paths and influ-
ences on the subtests, allowing effects of g on
the subtests to be direct rather than indirect.
Gignac (2005, 2006, 2008) referred to the bi-
factor model as a direct hierarchical model (the
g factor directly influenced subtests) in contrast
to the indirect hierarchical model that is a higher
order model (where the g factor influences sub-
tests indirectly through the first order factors).
Reise (2012) noted several advantages of the
direct hierarchical (bifactor) model, including:
the general factor having direct influences is
easy to interpret, both general and specific in-
fluences on indicators (subtests) can be exam-
ined simultaneously, and examining the psycho-
metric properties is necessary for determining
scoring and interpretation of subscales. The di-
rect hierarchical model can also be considered a
more parsimonious model (Gignac, 2006) and
more consistent with Spearman’s (1904, 1927)
conceptualization of general intelligence.

Presently, the only CFA examination of the
WISC-IV comparing direct hierarchical and in-
direct hierarchical structures with a sample of
disabled youths is Watkins (2010), and although
the sample was based on data from 355 students
reported by 93 school psychologists from 34
states, replication is warranted. A similar exam-
ination of the WISC-IVUK (Watkins et al., in
press) also compared direct versus indirect hi-
erarchical models. Based on previous results
(Gignac, 2005, 2006; Golay et al., 2012; Wat-
kins, 2010; Watkins et al., in press), it was
hypothesized that the direct hierarchical model
(bifactor model as originally specified by Hol-
zinger & Swineford, 1937) allowing the general
intelligence factor to directly influence
WISC-IV subtest performance would best ex-
plain the WISC-IV structure with a referred
sample. Although CHC-inspired theoretical
structures have been examined in a number of
other studies, this requires data from adminis-
tration of all 15 WISC-IV subtests, which most
clinicians rarely administer (Watkins, 2010;
Watkins et al., in press). Understanding the la-
tent structure of the 15 core subtests is thus
important, but because data available for re-
ferred students in the present study included
only the 10 core WISC-IV subtests, CHC-based
structures could not be examined. Understand-
ing the WISC-IV latent structure of the 10 core
subtests is important because it is that version
that is most frequently used and interpreted and
which has norms for interpretation of FSIQ and
index scores.

Method

Participants and Procedure

Participants were 345 children between the
ages of 6–0 to 16–1 who were referred for
evaluation of learning difficulties and assessed
with the WISC-IV by one of 30 school psychol-
ogists who worked in one medium-sized school
district between 2003 and 2009. The number of
WISC-IV assessments completed per school
psychologist ranged from 1–52, with a mean of
10.73 (SD � 13.77) and a median of 5. Students
ranged in grade from kindergarten to Grade 10,
with boys comprising a larger portion of the
sample (n � 224, 65%) as is often observed in
educational disability referrals. The mean age of
the sample was 10.25 years (SD � 2.25). Of the

40 CANIVEZ

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.



345, 124 (35.9%) were White and 182 (52.8%)
were African American or Black. The two larg-
est groups of remaining participants were bira-
cial (n � 17, 4.9%) and Hispanic or Latino (n �
8, 2.3%). English was the primary language for
338 (98%) of the children, and those who spoke
another language, such as Spanish (n � 4,
1.2%) or Romanian (n � 1, 0.3%), were also
English proficient for proper administration of
the WISC-IV. It was reported that 51 (14.8%)
were retained in grade at least once and the most
common disabilities were specific learning dis-
ability (n � 189, 54.8%), intellectual disability
(n � 39, 11.3%), serious emotional disability
(n � 24, 7.0%), and speech or language disabil-
ity (n � 23, 6.7%), with 41 (11.9%) not being
identified as disabled. Evaluations were fairly
evenly distributed between initial evaluations
(n � 159, 46.1%) and reevaluations (n � 179,
51.9%), with seven cases not specified.

State-certified school psychologists provided
all WISC-IV administrations according to the
standardized procedures. Only children with
complete data for all 10 core subtests were
included in analyses. Analysis of WISC-IV core
and supplemental subtests was considered, but
only three (0.9%) cases included all 15 subtests.
This appears to be common in clinical evalua-
tions, in which frequently only the core subtests
are administered. Institutional review board
approval was obtained, and data analyzed
were deidentified to maintain anonymity.
Data were obtained through archival record
review, and data were entered into the com-
puter for analyses by pairs of trained under-
graduate and graduate student research assis-
tants (one read coding sheets while the other
keyed data into the computer).

Instrument

The WISC-IV (Wechsler, 2003a) is a test of
general intelligence and is composed of 15 sub-
tests (Ms � 10, SDs � 3), 10 of which are
mandatory and contribute to measurement of
four factor-based index scores: Verbal Compre-
hension Index, Perceptual Reasoning Index,
Working Memory Index, and Processing Speed
Index. Each of the four indexes is expressed as
a standard score (Ms � 100, SDs � 15). The
FSIQ is composed of 10 subtests (three VC,
three PR, two WM, and two PS).

Analyses

EQS, Version 6.2 (Bentler & Wu, 2012) was
used to conduct CFA using maximum likeli-
hood estimation. Consistent with previous
WISC-IV structural analyses, four first-order
models and two hierarchical models were spec-
ified and examined: (a) one factor; (b) two
oblique verbal and nonverbal factors; (c) three
oblique verbal, perceptual, and combined work-
ing memory/processing speed factors; (d) four
oblique verbal, perceptual, working memory,
and processing speed factors (see Figure 1); (e)
an indirect hierarchical model (as per Bodin et
al., 2009), with four first-order factors (see Fig-
ure 2); and (f) a direct hierarchical model (as per
Watkins, 2010), with four first-order factors
(see Figure 3). Because the 10 subtest WISC-IV
configuration only has two subtest indicators for
WM and PS, the two subtests were constrained
to be equal in the direct hierarchical model to
ensure specification as conducted by Watkins
(2010) and Watkins et al. (in press). Gignac
(2008) has provided a detailed description of
direct and indirect hierarchical models, but the
direct hierarchical model is the bifactor model
described by Holzinger and Swineford (1937).

Hu and Bentler (1998, 1999) recommended a
dual criterion of CFA fit statistic values of .95
for the comparative fit index (CFI) and .06 for
the root mean square error of approximation
(RMSEA) to guard against both Type I and
Type II errors, but Marsh, Hau, and Wen (2004)
warned about overgeneralizing these criteria.
As Watkins (2010) noted, the Hu and Bentler
criteria appear appropriate for studies of vari-
ables included in the present study and were so
applied. Higher CFI values and lower RMSEA
values indicate better model fit, and these two
indices were supplemented with chi-square and
Akaike information criterion (AIC) values.
Smaller AIC values indicate better fit after ac-
counting for model complexity. Meaningful dif-
ferences between well fitting models were eval-
uated using �CFI greater than .01 (Cheung &
Rensvold, 2002) and �RMSEA greater than
�.015 (Chen, 2007) as standards, because not
all models were nested.

Finally, latent factor reliabilities were esti-
mated with coefficient omega (�) and omega
hierarchical (�h), as programmed by Watkins
(2013). Omega estimates the reliability of the
latent factor combining the general and specific
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factor variance, while omega hierarchical, what
Reise (2012) termed the Omega subscale, esti-
mates the reliability of the latent factor with all
other latent construct variance removed (Brun-
ner, Nagy, & Wilhelm, 2012).

Results

Descriptive statistics for participants’ mean
WISC-IV subtest scores are presented in Table
1 and illustrate the univariate normality with the
largest skewness index of .51 and the largest

kurtosis index of �.55. Mardia’s standardized
multivariate kurtosis estimate for these data was
1.17 and well under the criterion of |5.0| sug-
gesting multivariate normality (Byrne, 2006).
WISC-IV factor index scores and FSIQ were
also reasonably normally distributed (see Table
1). WISC-IV subtests, factor indexes, and FSIQ
means for this sample were approximately 1 SD
lower than the normative means, and there was
slightly less variability observed among partic-
ipants on some scores than is typically observed

.81
SI

VO

CO

BD

PCn

MR

DS

LN

CD

SS

PR

PS

WM

VC

.75

.79

.67

.57

.81

.64

.90

.80

.81

.65

.83

.61

.75

.55

.93

Figure 1. Correlated four-factor first-order measurement model, with standardized coeffi-
cients, for the Wechsler Intelligence Scale for Children–Fourth Edition (Wechsler, 2003a) for
345 referred children. SI � Similarities; VO � Vocabulary; CO � Comprehension; BD �
Block Design; PCn � Picture Concepts; MR � Matrix Reasoning; DS � Digit Span; LN �
Letter–Number Sequencing; CD � Coding; SS � Symbol Search; VC � Verbal Compre-
hension factor; PR � Perceptual Reasoning factor; WM � Working Memory factor; PS �
Processing Speed factor.

42 CANIVEZ

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.



in referred samples (Canivez & Watkins, 1998;
Watkins, 2010; Watkins et al., in press).

Model fit statistics presented in Table 2 illus-
trate the increasingly better fit from one to four
factors; however, fit statistics indicated that the
one-, two-, and three-factor models were inad-
equate (CFI � .95 and/or RMSEA � .06). The
correlated four-factor (VC, PR, WM, PS) model
(see Figure 1) provided the best fit to these data
among the first order models, but, based on
chi-square difference tests, the direct hierarchi-
cal model was a statistically better fit to these
data than both the correlated four-factor model
(��2 � 10.72, �df � 2, p � .01) and the

indirect hierarchical model (��2 � 14.33,
�df � 4, p � .01). Because the four WISC-IV
latent factors were highly correlated, a higher
order structure is implied (Gorsuch, 1988), ren-
dering the correlated four-factor model an inad-
equate explanation of the WISC-IV factor struc-
ture. Based on Hu and Bentler’s (1998, 1999)
dual criteria, both the direct hierarchical model
and the indirect hierarchical model produced
good fit. Meaningful differences in fit statistics
based on criteria from Cheung and Rensvold
(2002; �CFI � .01) and Chen (2007;
�RMSEA � �.015) were not observed between
the four correlated first-order factor (see Figure

SI

VO

CO

BD

PCn

MR

DS

LN

CD

SS

PR

PS

WM

VC

.81

.90

.80

.81

.65

.83

.61

.75

.56

.92

g

.83

.90

.92

.72

Figure 2. Indirect hierarchical measurement model, with standardized coefficients, for the
Wechsler Intelligence Scale for Children–Fourth Edition (Wechsler, 2003a) for 345 referred
children. SI � Similarities; VO � Vocabulary; CO � Comprehension; BD � Block Design;
PCn � Picture Concepts; MR � Matrix Reasoning; DS � Digit Span; LN � Letter–Number
Sequencing; CD � Coding; SS � Symbol Search; VC � Verbal Comprehension factor;
PR � Perceptual Reasoning factor; WM � Working Memory factor; PS � Processing Speed
factor; g � general intelligence.
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1), the indirect hierarchical (see Figure 2), and
the direct hierarchical (see Figure 3) models.
The direct hierarchical model produced the low-
est AIC estimate, and, given the advantages
(Brunner et al., 2012; Gignac, 2006; Reise,
2012), the direct hierarchical model was se-
lected as the best explanation of the WISC-IV
factor structure.

Table 3 presents the decomposed subtest
variance estimates of the WISC-IV based on
the direct hierarchical model, and the general
factor accounted for 71.6% of the common
and 43.6% of the total variance. The VC
factor accounted for 10.3% of the common

variance and 6.3% of total variance, the PR
factor accounted for 7.4% of the common
variance and 4.5% of total variance, the WM
factor accounted for 2.4% of the common
variance and 1.4% of the total variance, and
the PS factor accounted for 8.3% of the com-
mon variance and 5.0% of the total variance
(see Table 3). Thus, the higher order g factor
accounted for substantially greater portions of
WISC-IV common and total variance relative
to the factor index scores. Omega hierarchical
coefficients presented in Table 3 provide es-
timates of the reliability of the latent con-
structs with the effects of other constructs

SI

VO

CO

BD

PCn

MR

DS

LN

CD

SS

PR

PS

g

WM

VC

.42

.52

.42

.61

.05

.29

.28

.25

.54

.45

.69

.74

.68

.71

.74

.69

.41

.65

.56

.66

Figure 3. Direct hierarchical measurement model, with standardized coefficients, for the
Wechsler Intelligence Scale for Children–Fourth Edition (Wechsler, 2003a) for 345 referred
children. g � general intelligence; SI � Similarities; VO � Vocabulary; CO � Comprehen-
sion; BD � Block Design; PCn � Picture Concepts; MR � Matrix Reasoning; DS � Digit
Span; LN � Letter–Number Sequencing; CD � Coding; SS � Symbol Search; VC � Verbal
Comprehension factor; PR � Perceptual Reasoning factor; WM � Working Memory factor;
PS � Processing Speed factor.
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removed. In the case of the four WISC-IV
factor indexes, omega hierarchical coeffi-
cients estimated the scale reliabilities with the
effects of the general factor removed, and
ranged from .098 (WM) to .330 (PS).

Discussion

WISC-IV CFAs in the present study of re-
ferred children provide replication of previous
examinations of the internal structure of the
WISC-IV (Bodin et al., 2009; Keith, 2005;

Lecerf et al., 2010; Watkins, 2006, 2010; Wat-
kins et al., in press; Wechsler, 2003b; Weiss et
al., 2013a), with all 10 core subtests contributing
to the measurement of a broad general intelligence
dimension and four specific dimensions (i.e., VC,
PR, WM, and PS). These results are also similar to
results found with other versions of Wechsler
scales (Canivez & Watkins, 2010a, 2010b; Gig-
nac, 2005, 2006; Weiss et al., 2013b).

The present analyses support the direct hier-
archical (bifactor) model, as have others (Gig-

Table 1
Descriptive Statistics for 345 Children Tested on the WISC-IV

Score M SD Skewness Kurtosis

Subtest
Block Design 7.66 3.25 0.27 �0.39
Similarities 7.84 2.93 0.51 0.25
Digit Span 7.59 2.91 0.31 0.29
Picture Concepts 9.08 3.20 �0.28 �0.26
Coding 7.55 2.72 0.13 �0.07
Vocabulary 7.38 2.97 0.45 0.51
Letter–Number Sequencing 7.31 3.22 �0.22 �0.51
Matrix Reasoning 8.32 3.09 0.19 0.05
Comprehension 8.09 2.81 �0.18 0.07
Symbol Search 7.85 3.27 �0.27 �0.55

Composite
Verbal Comprehension Index 86.96 14.80 0.31 0.44
Perceptual Reasoning Index 89.88 16.61 0.08 �0.24
Working Memory Index 85.02 14.84 �0.03 0.33
Perceptual Speed Index 87.20 14.46 �0.01 �0.31
Full Scale IQ 84.43 15.54 0.11 0.24

Note. Mardia’s (1970) multivariate kurtosis was 1.17. WISC-IV � Wechsler Intelligence
Scale for Children–Fourth Edition.

Table 2
Confirmatory Factor Analysis Fit Statistics for WISC-IV Among 345 Children

Model �2 df CFI RMSEA 90% CI RMSEA AIC

One factor 256.47 35 .865 .136 [.120, .151] 186.47
Two factors (V and NV) 159.16� 34 .924 .103 [.087, .120] 91.16
Three factors

(VC, PR, and WM � PS) 111.91� 32 .951 .085 [.068, .102] 47.91
Four factors

(VC, PR, WM, and PS) 65.30� 29 .978 .060 [.041, .080] 7.30
Indirect hierarchical 68.91 31 .977 .060 [.041, .079] 6.91
Direct hierarchicala 54.58�� 27 .983 .054 [.033, .075] 0.58

Note. In the Wechsler four-factor first-order model, correlations were as follows: VC and PR � .75, VC and WM � .79,
VC and PS � .57, PR and WM � .81, PR and PS � .67, and WM and PS � .64. WISC-IV � Wechsler Intelligence Scale
for Children–Fourth Edition; CFI � comparative fit index; RMSEA � root mean square error of approximation; AIC �
Akaike information criterion; V � Verbal; NV � Nonverbal; VC � Verbal Comprehension; PR � Perceptual Reasoning;
WM � Working Memory; PS � Processing Speed.
a Two indicators of WM and PS factors were constrained to be equal to ensure identification.
� Statistically different (p � .001) from previous model. �� Statistically different (p � .001) from previous two models.

45CONSTRUCT VALIDITY OF THE WISC-IV

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.



nac, 2005, 2006; Golay & Lecerf, 2011; Golay
et al., 2012; Watkins, 2010; Watkins et al., in
press). The direct hierarchical model (see Fig-
ure 3) specifies direct influences of g to the
subtests (indicators) rather than subtest influ-
ences of g being mediated by the four specific
factors prescribed in an indirect hierarchical
(higher-order) model (Figure 2). Gignac (2006)
argued that it is unreasonable or unrealistic to
require full mediation of g through first order
dimensions, and that “it is arguably more con-
gruent and reasonable to specifically model the
most significant factor of a battery of tests (i.e.,
‘g’) directly, rather than indirectly, through
first-order factors” (p. 85). The direct hierarchi-
cal (bifactor) model allows g to be closer to the
subtests, and g is conceptualized more as a
breadth factor rather than as a superordinate
factor (Gignac, 2008); and by specifying a uni-
dimensional general factor, it can be considered
more parsimonious than the indirect hierarchi-
cal model (Gignac, 2006). By placing the gen-
eral factor at the same level as the specific
factors, the direct hierarchical model is not re-
ally “hierarchical,” as is the higher order model

that has dominated intelligence test internal
structure research. The direct hierarchical
model is also more consistent with Spearman’s
(1904, 1927) conceptualization of general intel-
ligence as well as Wechsler’s (1939, 1958) def-
inition of intelligence.

Decomposed variance estimates based on the
direct hierarchical (bifactor) model (see Figure
3) presented in Table 3 illustrate that the great-
est portions of subtest variance were associated
with the g factor and that the smaller portions of
variance were associated with the four specific
factors. Numerous studies of Wechsler scales
and other intelligence tests have consistently
found that the greatest portions of total and
common variance are apportioned to the sec-
ond-order g dimension (or bifactor/direct hier-
archical g), which is estimated by the Full Scale
score, and much smaller portions of total and
common variance are apportioned to the first
order or specific dimensions, estimated by the
respective factor index scores. This has been
observed in the WISC-IV (Bodin et al., 2009;
Watkins, 2006; Watkins et al., in press; Watkins
et al., 2006), French WISC-IV (Golay et al.,

Table 3
Sources of Variance in the WISC-IV for the Referred Sample (N � 345) According to a Direct
Hierarchical Model

General
Verbal

Comprehension
Perceptual
Reasoning

Working
Memory

Processing
Speed

Subtest b Variance b Variance b Variance b Variance b Variance h2 u2

Similarities .691 .477 .417 .174 .651 .349
Vocabulary .742 .551 .525 .276 .826 .174
Comprehension .675 .456 .423 .179 .635 .365
Block Design .708 .501 .605 .366 .867 .133
Picture

Concepts .663 .440 .052 .003 .442 .558
Matrix

Reasoning .741 .549 .290 .084 .633 .367
Digit Span .561 .315 .281 .079 .394 .606
Letter–Number

Sequencing .692 .479 .254 .065 .543 .457
Coding .405 .164 .545 .297 .461 .539
Symbol Search .652 .425 .454 .206 .631 .369
% Total

variance 43.6 6.3 4.5 1.4 5.0 60.8 39.2
% Common

variance 71.6 10.3 7.4 2.4 8.3 100
� .923 .877 .835 .636 .700
�h .843 .259 .140 .098 .330

Note. WISC-IV � Wechsler Intelligence Scale for Children–Fourth Edition; Variance � variance explained in subtest;
h2 � communality; u2 � uniqueness.
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2012), SB-5 (Canivez, 2008), WASI and WRIT
(Canivez et al., 2009), RIAS (Dombrowski et
al., 2009; Nelson & Canivez, 2012; Nelson et
al., 2007), CAS (Canivez, 2011), French WAIS-
III (Golay & Lecerf, 2011), WAIS-IV (Canivez
& Watkins, 2010a, 2010b; Niileksela et al.,
2012), and the WJ-III (Dombrowski & Watkins,
2013). These consistent findings imply that the
overall omnibus FSIQ should retain primary
interpretive weight rather than the specific fac-
tor-based index scores. The particularly low
variance estimates of PR on Picture Concepts
and Matrix Reasoning and of WM on Digit
Span and Letter–Number Sequencing (see Ta-
ble 3) were also quite low in the WISC-IV
standardization sample (Watkins, 2006) and an-
other referred sample (Watkins et al., 2006).

Examination of reliability of the latent
WISC-IV constructs indicated that although the
broad g factor had strong estimates allowing
individual interpretation (� � .923, �h � .843),
the omega hierarchical estimates for the four
WISC-IV narrow specific factors were very low
(.098�.330), extremely limited for measuring
unique constructs (Brunner et al., 2012; Reise,
2012), and not high enough for individual in-
terpretation. For comparison purposes, stan-
dardized path coefficients from the Watkins
(2010) direct hierarchical model were used to
calculate omega hierarchical estimates, and the
present results were quite similar. The omega
hierarchical estimates for the four WISC-IV
narrow specific factors from Watkins (2010)
were also low (.112–.388), as were reported
omega hierarchical estimates for the four
WISC-IVUK specific factors (.143–.376) with a
large sample of referred Irish children (Watkins
et al., in press). Thus the dominance of the
general factor supports primary interpretation of
the FSIQ for the WISC-IV rather than the four
factor index scores.

Study Limitations

The limitations of the present study are pri-
marily those of a geographically restricted and
nonrandom clinical sample of students referred
for evaluations of educational difficulties. Gen-
eralization to other populations is not recom-
mended, despite the identical or similar results
obtained with normative samples or with large
referred samples. Another limitation is that use
of archival data restricted analyses to only the

10 core WISC-IV subtests, because the majority
(99.1%) of children evaluated by school psy-
chologists in the present study did not adminis-
ter the supplemental subtests that would have
permitted examination of alternate CHC-based
configurations. Although this is a limitation, the
present analyses address the structure of the
WISC-IV based on the subtests that are most
likely to be administered in clinical evaluations,
and there are noted problems related to CHC
models when applied to the WISC-IV and
Wechsler scales in general (Canivez & Kush,
2013).

Conclusion

Based on the present results and replication
of previous findings, it is appropriate to con-
tinue the recommendation of concentrating pri-
mary WISC-IV interpretation on the FSIQ and,
when going beyond the FSIQ in interpreting
factor index scores, clinicians must exercise ex-
treme caution to guard against misinterpretation
or overinterpretation of scores, given the poor
reliability of the latent specific WISC-IV fac-
tors. Although recommendations for clinical in-
terpretation of the WISC-IV often focus on the
specific factor index scores (Prifitera et al.,
2008; Wechsler, 2003b; Weiss et al., 2005;
Weiss et al., 2006; Williams et al., 2003), data
from the present study and those of others (Bo-
din et al., 2009; Golay et al., 2012; Watkins,
2006, 2010; Watkins et al., in press; Watkins et
al., 2006) do not support such recommenda-
tions. WISC-IV validity should continue to be
examined in relation to external variables and
criteria, such as academic achievement, to de-
termine what reliable achievement variance is
incrementally accounted for by the factor index
scores, beyond that accounted for by the FSIQ.
Diagnostic utility studies of WISC-IV scores
would also be helpful (see Canivez, 2013).

References

Alfonso, V. C., Oakland, T. D., LaRocca, R., &
Spanakos, A. (2000). The course on individual
cognitive assessment. School Psychology Review,
29, 52–64.

Alfonso, V. C., & Pratt, S. I. (1997). Issues and
suggestions for training professionals in assessing
intelligence. In D. P. Flanagan, J. L. Genshaft, &
P. L. Harrison (Eds.), Contemporary intellectual

47CONSTRUCT VALIDITY OF THE WISC-IV

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.



assessment: Theories, tests, and issues (pp. 326–
344). New York, NY: Guilford Press.

Belter, R. W., & Piotrowski, C. (2001). Current status
of doctoral-level training in psychological testing.
Journal of Clinical Psychology, 57, 717–726. doi:
10.1002/jclp.1044

Benson, N., Hulac, D. M., & Kranzler, J. H. (2010).
Independent examination of the Wechsler Adult
Intelligence Scale-Fourth Edition (WAIS-IV):
What does the WAIS-IV measure? Psychological
Assessment, 22, 121–130. doi:10.1037/a0017767

Bentler, P. M., & Wu, E. J. C. (2012). EQS for
Windows. Encino CA: Multivariate Software.

Bodin, D., Pardini, D. A., Burns, T. G., & Stevens,
A. B. (2009). Higher order factor structure of the
WISC-IV in a clinical neuropsychological sample.
Child Neuropsychology, 15, 417– 424. doi:
10.1080/09297040802603661

Brunner, M., Nagy, G., & Wilhelm, O. (2012). A
tutorial on hierarchically structured constructs.
Journal of Personality, 80, 796–846. doi:10.1111/
j.1467-6494.2011.00749.x

Byrne, B. M. (2006). Structural equation modeling
with EQS (2nd ed.). Mahwah, NJ: Erlbaum.

Canivez, G. L. (2008). Hierarchical factor structure
of the Stanford–Binet Intelligence Scales-Fifth
Edition. School Psychology Quarterly, 23, 533–
541. doi:10.1037/a0012884

Canivez, G. L. (2011). Hierarchical factor structure
of the Cognitive Assessment System: Variance
partitions from the Schmid–Leiman (1957). proce-
dure. School Psychology Quarterly, 26, 305–317.
doi:10.1037/a0025973

Canivez, G. L. (2013). Psychometric versus actuarial
interpretation of intelligence and related aptitude
batteries. In D. H. Saklofske, C. R. Reynolds, &
V. L. Schwean (Eds.), The Oxford handbook of
child psychological assessments (pp. 84 –112).
New York, NY: Oxford University Press. doi:
10.1093/oxfordhb/9780199796304.013.0004

Canivez, G. L., Konold, T. R., Collins, J. M., &
Wilson, G. (2009). Construct validity of the
Wechsler Abbreviated Scale of Intelligence and
Wide Range Intelligence Test: Convergent and
structural validity. School Psychology Quarterly,
24, 252–265. doi:10.1037/a0018030

Canivez, G. L., & Kush, J. C. (2013). WISC–IV and
WAIS–IV structural validity: Alternate methods,
alternate results. Commentary on Weiss et al.
(2013a) and Weiss et al. (2013b). Journal of Psy-
choeducational Assessment, 31, 157–169. doi:
10.1177/0734282913478036

Canivez, G. L., & Watkins, M. W. (1998). Long term
stability of the Wechsler Intelligence Scale for
Children-Third Edition. Psychological Assess-
ment, 10, 285–291. doi:10.1037/1040-3590.10.3
.285

Canivez, G. L., & Watkins, M. W. (2010a). Investi-
gation of the factor structure of the Wechsler Adult
Intelligence Scale–Fourth Edition (WAIS-IV): Ex-
ploratory and higher order factor analyses. Psycho-
logical Assessment, 22, 827– 836. doi:10.1037/
a0020429

Canivez, G. L., & Watkins, M. W. (2010b). Explor-
atory and higher-order factor analyses of the
Wechsler Adult Intelligence Scale-Fourth Edition
(WAIS-IV) adolescent subsample. School Psy-
chology Quarterly, 25, 223–235. doi:10.1037/
a0022046

Carroll, J. B. (1993). Human cognitive abilities.
Cambridge, England: Cambridge University Press.
doi:10.1017/CBO9780511571312

Carroll, J. B. (1995). On methodology in the
study of cognitive abilities. Multivariate Behav-
ioral Research, 30, 429 – 452. doi:10.1207/
s15327906mbr3003_6

Carroll, J. B. (2003). The higher-stratum structure of
cognitive abilities: Current evidence supports g
and about ten broad factors. In H. Nyborg (Ed.),
The scientific study of general intelligence: Tribute
to Arthur R. Jensen (pp. 5–21). New York, NY:
Pergamon Press. doi:10.1016/B978-008043793-4/
50036-2

Cattell, R. B., & Horn, J. L. (1978). A check on
the theory of fluid and crystallized intelligence
with description of new subtest designs. Journal
of Educational Measurement, 15, 139 –164. doi:
10.1111/j.1745-3984.1978.tb00065.x

Chen, F. F. (2007). Sensitivity of goodness of fit
indexes to lack of measurement invariance.
Structural Equation Modeling, 14, 464 –504.
doi:10.1080/10705510701301834

Chen, H., Keith, T. Z., Weiss, L., Zhu, J., & Li, Y.
(2010). Testing for multigroup invariance of sec-
ond-order WISC-IV structure across China, Hong
Kong, Macau, and Taiwan. Personality and Indi-
vidual Differences, 49, 677–682. doi:10.1016/j
.paid.2010.06.004

Chen, H., & Zhu, J. (2012). Measurement invariance
of WISC-IV across normative and clinical sam-
ples. Personality and Individual Differences, 52,
161–166. doi:10.1016/j.paid.2011.10.006

Chen, H.-Y., Keith, T. Z., Chen, Y.-H., & Chang,
B.-S. (2009). What does the WISC-IV measure?
Validation of the scoring and CHC-based interpre-
tive approaches. Journal of Research in Education
Sciences, 54, 85–108.

Cheung, G. W., & Rensvold, R. B. (2002). Evaluat-
ing goodness-of-fit indexes for testing measure-
ment invariance. Structural Equation Modeling, 9,
233–255. doi:10.1207/S15328007SEM0902_5

Dombrowski, S. C., & Watkins, M. W. (2013).
Exploratory and higher order factor analysis of
the WJ-III full test battery: A school aged anal-

48 CANIVEZ

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

http://dx.doi.org/10.1002/jclp.1044
http://dx.doi.org/10.1002/jclp.1044
http://dx.doi.org/10.1037/a0017767
http://dx.doi.org/10.1080/09297040802603661
http://dx.doi.org/10.1080/09297040802603661
http://dx.doi.org/10.1111/j.1467-6494.2011.00749.x
http://dx.doi.org/10.1111/j.1467-6494.2011.00749.x
http://dx.doi.org/10.1037/a0012884
http://dx.doi.org/10.1037/a0025973
http://dx.doi.org/10.1093/oxfordhb/9780199796304.013.0004
http://dx.doi.org/10.1093/oxfordhb/9780199796304.013.0004
http://dx.doi.org/10.1037/a0018030
http://dx.doi.org/10.1177/0734282913478036
http://dx.doi.org/10.1177/0734282913478036
http://dx.doi.org/10.1037/1040-3590.10.3.285
http://dx.doi.org/10.1037/1040-3590.10.3.285
http://dx.doi.org/10.1037/a0020429
http://dx.doi.org/10.1037/a0020429
http://dx.doi.org/10.1037/a0022046
http://dx.doi.org/10.1037/a0022046
http://dx.doi.org/10.1017/CBO9780511571312
http://dx.doi.org/10.1207/s15327906mbr3003_6
http://dx.doi.org/10.1207/s15327906mbr3003_6
http://dx.doi.org/10.1016/B978-008043793-4/50036-2
http://dx.doi.org/10.1016/B978-008043793-4/50036-2
http://dx.doi.org/10.1111/j.1745-3984.1978.tb00065.x
http://dx.doi.org/10.1111/j.1745-3984.1978.tb00065.x
http://dx.doi.org/10.1080/10705510701301834
http://dx.doi.org/10.1016/j.paid.2010.06.004
http://dx.doi.org/10.1016/j.paid.2010.06.004
http://dx.doi.org/10.1016/j.paid.2011.10.006
http://dx.doi.org/10.1207/S15328007SEM0902_5


ysis. Psychological Assessment. Advance online
publication. doi:10.1037/a0031335

Dombrowski, S. C., Watkins, M. W., & Brogan, M. J.
(2009). An exploratory investigation of the fac-
tor structure of the Reynolds Intellectual Assess-
ment Scales (RIAS). Journal of Psychoeduca-
tional Assessment, 27, 494 –507. doi:10.1177/
0734282909333179

Georgas, J., van de Vijver, F. J. R., Weiss, L. G., &
Saklofske, D. H. (2003). A cross-cultural analysis
of the WISC-III. In J. Georgas, L. G. Weiss, &
F. J. R. van de Vijver (Eds.), Culture and chil-
dren’s intelligence: Cross-cultural analysis of the
WISC-III (pp. 278–312). San Diego, CA: Aca-
demic Press. doi:10.1016/B978-012280055-9/
50021-7

Gignac, G. E. (2005). Revisiting the factor structure
of the WAIS-R: Insights through nested factor
modeling. Assessment, 12, 320–329. doi:10.1177/
1073191105278118

Gignac, G. E. (2006). The WAIS-III as a nested
factors model: A useful alternative to the more
conventional oblique and higher-order models.
Journal of Individual Differences, 27, 73–86. doi:
10.1027/1614-0001.27.2.73

Gignac, G. (2008). Higher-order models versus direct
hierarchical models: g as superordinate or breadth
factor? Psychology Science Quarterly, 50, 21–43.

Glutting, J. J., Adams, W., & Sheslow, D. (2000).
Wide Range Intelligence Test: Manual. Wilming-
ton, DE: Wide Range.

Goh, D. S., Teslow, C. J., & Fuller, G. B. (1981). The
practice of psychological assessment among
school psychologists. Professional Psychology,
12, 696–706. doi:10.1037/0735-7028.12.6.696

Golay, P., & Lecerf, T. (2011). Orthogonal higher
order structure and confirmatory factor analysis of
the French Wechsler Adult Intelligence Scale
(WAIS-III). Psychological Assessment, 23, 143–
152. doi:10.1037/a0021230

Golay, P., Reverte, I., Rossier, J., Favez, N., &
Lecerf, T. (2012). Further insights on the French
WISC-IV factor structure through Bayesian struc-
tural equation modeling. Psychological Assess-
ment. Advance online publication. doi:10.1037/
a0030676

Gorsuch, R. L. (1988). Exploratory factor analysis. In
J. R. Nesselroade & R. B. Cattell (Eds.), Handbook
of multivariate experimental psychology (2nd ed.,
pp. 231–258). New York, NY: Plenum Press. doi:
10.1007/978-1-4613-0893-5_6

Holzinger, K. J., & Swineford, F. (1937). The
bi-factor method. Psychometrika, 2, 41–54. doi:
10.1007/BF02287965

Horn, J. L. (1991). Measurement of intellectual ca-
pabilities: A review of theory. In K. S. McGrew,
J. K. Werder, & R. W. Woodcock (Eds.), Wood-

cock-Johnson technical manual (rev. ed., pp. 197–
232). Itasca, IL: Riverside.

Horn, J. L., & Cattell, R. B. (1966). Refinement and
test of the theory of fluid and crystallized general
intelligence. Journal of Educational Psychology,
57, 253–270. doi:10.1037/h0023816

Hu, L.-T., & Bentler, P. M. (1998). Fit indices in
covariance structure modeling: Sensitivity to under
parameterized model misspecification. Psycholog-
ical Methods, 3, 424 – 453. doi:10.1037/1082-
989X.3.4.424

Hu, L.-T., & Bentler, P. M. (1999). Cutoff criteria for
fit indexes in covariance structure analysis: Con-
ventional criteria versus new alternatives. Struc-
tural Equation Modeling, 6, 1–55. doi:10.1080/
10705519909540118

Hutton, J. B., Dubes, R., & Muir, S. (1992). Assess-
ment practices of school psychologists: Ten years
later. School Psychology Review, 21, 271–284.

Kaufman, A. S., & Lichtenberger, E. O. (2000).
Essentials of WISC-III and WPPSI-R assessment.
New York, NY: Wiley.

Keith, T. Z. (2005). Using confirmatory factor anal-
ysis to aid in understanding the constructs mea-
sured by intelligence tests. In D. P. Flanagan &
P. L. Harrison (Eds.), Contemporary intellectual
assessment: Theories, tests, and issues (2nd ed.,
pp. 581–614). New York, NY: Guilford Press.

Keith, T. Z., Fine, J. G., Taub, G. E., Reynolds,
M. R., & Kranzler, J. H. (2006). Higher-order,
multi-sample, confirmatory factor analysis of the
Wechsler Intelligence Scale for Children-Fourth
Edition: What does it measure. School Psychology
Review, 35, 108–127.

Lecerf, T., Rossier, J., Favez, N., Reverte, I., &
Coleaux, L. (2010). The four- vs. alternative six-
factor structure of the French WISC-IV. Swiss
Journal of Psychology/Schweizerische Zeitschrift
für Psychologie/Revue Suisse de Psychologie, 69,
221–232. doi:10.1024/1421-0185/a000026

Mardia, K. V. (1970). Measures of multivariate
skewness and kurtosis with applications. Bi-
ometrika, 57, 519–530. doi:10.1093/biomet/57.3
.519

Marsh, H. W., Hau, K.-T., & Wen, Z. (2004). In
search of golden rules: Comment on hypothesis-
testing approaches to setting cutoff values for
fit indexes and dangers in overgeneralizing Hu
and Bentler’s (1999). findings. Structural Equa-
tion Modeling, 11, 320 –341. doi:10.1207/
s15328007sem1103_2

McGrew, K. S. (1997). Analysis of the major intel-
ligence batteries according to a proposed compre-
hensive Gf-Gc framework. In D. P. Flanagan, J. L.
Genshaft, & P. L. Harrison (Eds.), Contemporary
intellectual assessment: Theories, tests, and issues
(pp. 151–179). New York, NY: Guilford Press.

49CONSTRUCT VALIDITY OF THE WISC-IV

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

http://dx.doi.org/10.1037/a0031335
http://dx.doi.org/10.1177/0734282909333179
http://dx.doi.org/10.1177/0734282909333179
http://dx.doi.org/10.1016/B978-012280055-9/50021-7
http://dx.doi.org/10.1016/B978-012280055-9/50021-7
http://dx.doi.org/10.1177/1073191105278118
http://dx.doi.org/10.1177/1073191105278118
http://dx.doi.org/10.1027/1614-0001.27.2.73
http://dx.doi.org/10.1027/1614-0001.27.2.73
http://dx.doi.org/10.1037/0735-7028.12.6.696
http://dx.doi.org/10.1037/a0021230
http://dx.doi.org/10.1037/a0030676
http://dx.doi.org/10.1037/a0030676
http://dx.doi.org/10.1007/978-1-4613-0893-5_6
http://dx.doi.org/10.1007/978-1-4613-0893-5_6
http://dx.doi.org/10.1007/BF02287965
http://dx.doi.org/10.1007/BF02287965
http://dx.doi.org/10.1037/h0023816
http://dx.doi.org/10.1037/1082-989X.3.4.424
http://dx.doi.org/10.1037/1082-989X.3.4.424
http://dx.doi.org/10.1080/10705519909540118
http://dx.doi.org/10.1080/10705519909540118
http://dx.doi.org/10.1024/1421-0185/a000026
http://dx.doi.org/10.1093/biomet/57.3.519
http://dx.doi.org/10.1093/biomet/57.3.519
http://dx.doi.org/10.1207/s15328007sem1103_2
http://dx.doi.org/10.1207/s15328007sem1103_2


McGrew, K. S. (2005). The Cattell–Horn–Carroll
theory of cognitive abilities: Past, present, and
future. In D. P. Flanagan & P. L. Harrison (Eds.),
Contemporary intellectual assessment: Theories,
tests, and issues (2nd ed., pp. 136–181). New
York, NY: Guilford Press.

McGrew, K. S., & Woodcock, R. W. (2001). Tech-
nical manual. Woodcock-Johnson III. Itasca, IL:
Riverside Publishing.

Naglieri, J. A., & Das, J. P. (1997). Cognitive As-
sessment System: Interpretive handbook. Itasca,
IL: Riverside Publishing.

Nelson, J. M., & Canivez, G. L. (2012). Examination
of the structural, convergent, and incremental va-
lidity of the Reynolds Intellectual Assessment
Scales (RIAS) with a clinical sample. Psycholog-
ical Assessment, 24, 129 –140. doi:10.1037/
a0024878

Nelson, J. M., Canivez, G. L., Lindstrom, W., & Hatt,
C. (2007). Higher-order exploratory factor analysis
of the Reynolds Intellectual Assessment Scales
with a referred sample. Journal of School Psychol-
ogy, 45, 439–456. doi:10.1016/j.jsp.2007.03.003

Niileksela, C. R., Reynolds, M. R., & Kaufman, A. S.
(2012). An alternative Cattell–Horn–Carroll
(CHC) factor structure of the WAIS-IV: Age in-
variance of an alternative model for ages 70–90.
Psychological Assessment. Advance online publi-
cation. doi:10.1037/a0031175

Pfeiffer, S. I., Reddy, L. A., Kletzel, J. E., Schmelzer,
E. R., & Boyer, L. M. (2000). The practitioner’s
view of IQ testing and profile analysis. School
Psychology Quarterly, 15, 376–385. doi:10.1037/
h0088795

Prifitera, A., Saklofske, D. H., & Weiss, L. G. (2008).
WISC-IV clinical use and interpretation: Scientist–
practitioner perspectives (2nd ed.). San Diego,
CA: Academic Press.

Reise, S. P. (2012). The rediscovery of bifactor mea-
surement models. Multivariate Behavioral Re-
search, 47, 667–696. doi:10.1080/00273171.2012
.715555

Reynolds, C. R., & Kamphaus, R. W. (2003). Reyn-
olds Intellectual Assessment Scales. Lutz, FL: Psy-
chological Assessment Resources.

Roid, G. (2003). Stanford–Binet Intelligence Scales:
Fifth Edition. Itasca, IL: Riverside Publishing.

Schmid, J., & Leiman, J. M. (1957). The develop-
ment of hierarchical factor solutions. Psy-
chometrika, 22, 53–61. doi:10.1007/BF02289209

Spearman, C. (1904). “General intelligence”: Objec-
tively determined and measured. The American
Journal of Psychology, 15, 201–293. doi:10.2307/
1412107

Spearman, C. (1927). The abilities of man. New
York, NY: Cambridge.

Stinnett, T. A., Havey, J. M., & Oehler-Stinnett, J.
(1994). Current test usage by practicing school

psychologists: A national survey. Journal of
Psychoeducational Assessment, 12, 331–350.
doi:10.1177/073428299401200403

Watkins, C. E., Jr., Campbell, V. L., Nieberding, R.,
& Hallmark, R. (1995). Contemporary practice of
psychological assessment by clinical psycholo-
gists. Professional Psychology: Research and
Practice, 26, 54–60. doi:10.1037/0735-7028.26
.1.54

Watkins, M. W. (2006). Orthogonal higher order
structure of the Wechsler Intelligence Scale for
Children–Fourth Edition. Psychological Assess-
ment, 18, 123–125. doi:10.1037/1040-3590.18.1
.123

Watkins, M. W. (2010). Structure of the Wechsler
Intelligence Scale for Children–Fourth Edition
among a national sample of referred students. Psy-
chological Assessment, 22, 782–787. doi:10.1037/
a0020043

Watkins, M. W. (2013). Omega [Computer soft-
ware]. Phoenix, AZ: Ed. & Psych Associates.

Watkins, M. W., Canivez, G. L., James, T., James,
K., & Good, R. (in press). Construct validity of the
WISC-IVUK with a large referred Irish sample.
International Journal of School and Educational
Psychology.

Watkins, M. W., Wilson, S. M., Kotz, K. M., Car-
bone, M. C., & Babula, T. (2006). Factor structure
of the Wechsler Intelligence Scale for Children–
Fourth Edition among referred students. Educa-
tional and Psychological Measurement, 66, 975–
983. doi:10.1177/0013164406288168

Wechsler, D. (1939). The measurement of adult in-
telligence. Baltimore, MD: Williams & Wilkins.
doi:10.1037/10020-000

Wechsler, D. (1958). The measurement and ap-
praisal of adult intelligence (4th ed.). Baltimore,
MD: Williams & Wilkins. doi:10.1037/11167-000

Wechsler, D. (1991). Manual for the Wechsler Intel-
ligence Scale for Children–Third Edition. San An-
tonio, TX: Psychological Corporation.

Wechsler, D. (1999). Wechsler Abbreviated Scale of
Intelligence. San Antonio, TX: Psychological Cor-
poration.

Wechsler, D. (2003a). Wechsler Intelligence Scale
for Children–Fourth Edition. San Antonio, TX:
Psychological Corporation.

Wechsler, D. (2003b). Wechsler Intelligence Scale
for Children–Fourth Edition: Technical and inter-
pretive manual. San Antonio, TX: Psychological
Corporation.

Wechsler, D. (2004). Wechsler Intelligence Scale for
Children—Fourth UK Edition. London, England:
Harcourt Assessment.

Weiss, L. G., Keith, T. Z., Zhu, J., & Chen, H.
(2013a). WISC-IV and clinical validation of the
four- and five-factor interpretative approaches.

50 CANIVEZ

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

http://dx.doi.org/10.1037/a0024878
http://dx.doi.org/10.1037/a0024878
http://dx.doi.org/10.1016/j.jsp.2007.03.003
http://dx.doi.org/10.1037/a0031175
http://dx.doi.org/10.1037/h0088795
http://dx.doi.org/10.1037/h0088795
http://dx.doi.org/10.1080/00273171.2012.715555
http://dx.doi.org/10.1080/00273171.2012.715555
http://dx.doi.org/10.1007/BF02289209
http://dx.doi.org/10.2307/1412107
http://dx.doi.org/10.2307/1412107
http://dx.doi.org/10.1177/073428299401200403
http://dx.doi.org/10.1037/0735-7028.26.1.54
http://dx.doi.org/10.1037/0735-7028.26.1.54
http://dx.doi.org/10.1037/1040-3590.18.1.123
http://dx.doi.org/10.1037/1040-3590.18.1.123
http://dx.doi.org/10.1037/a0020043
http://dx.doi.org/10.1037/a0020043
http://dx.doi.org/10.1177/0013164406288168
http://dx.doi.org/10.1037/10020-000
http://dx.doi.org/10.1037/11167-000


Journal of Psycheducational Assessment, 31, 114–
131. doi:10.1177/0734282913478032

Weiss, L. G., Keith, T. Z., Zhu, J., & Chen, H.
(2013b). WAIS-IV and clinical validation of the
four- and five-factor interpretative approaches.
Journal of Psycheducational Assessment, 31, 94–
113. doi:10.1177/0734282913478030

Weiss, L. G., Saklofske, D. H., & Prifitera, A. (2005).
Interpreting the WISC-IV index scores. In A. Pri-
fitera, D. H. Saklofske, & L. G. Weiss (Eds.),
WISC-IV clinical use and interpretation: Scientist–
practitioner perspectives (pp. 71–100). New York,
NY: Elsevier Academic Press. doi:10.1016/B978-
012564931-5/50004-9

Weiss, L. G., Saklofske, D. H., Prifitera, A., & Hold-
nack, J. A. (2006). WISC-IV advanced clinical
interpretation. San Diego, CA: Academic Press.

Williams, P. E., Weiss, L. G., & Rolfhus, E. L.
(2003). Clinical validity (WISC-IV Tech. Rep. No.
3). San Antonio, TX: Psychological Corporation.

Woodcock, R. W., McGrew, K. S., & Mather, N.
(2001). Woodcock–Johnson III Psychoeducational
Battery. Itasca, IL: Riverside.

Received March 12, 2013
Revision received April 17, 2013

Accepted May 16, 2013 �

51CONSTRUCT VALIDITY OF THE WISC-IV

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

http://dx.doi.org/10.1177/0734282913478032
http://dx.doi.org/10.1177/0734282913478030
http://dx.doi.org/10.1016/B978-012564931-5/50004-9
http://dx.doi.org/10.1016/B978-012564931-5/50004-9

	Construct Validity of the WISC-IV With a Referred Sample: Direct Versus Indirect Hierarchical St ...
	Method
	Participants and Procedure
	Instrument
	Analyses

	Results
	Discussion
	Study Limitations
	Conclusion

	References


