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CATTELL-HORN-CARROLL (CHC) THEORY-BASED

ASSESSMENT WITH DEAF AND HARD OF HEARING

CHILDREN IN THE SCHOOL SETTING

Cognitive Ability Theory:
A Historical Perspective
One of Charles E. Spearman’s major
works was titled The Nature of “Intelli-
gence” and the Principles of Cognition
(1923/1981). In the early development
of psychometric theory, Spearman
(1904, 1927) is credited with creating a
theory of g and s factors. He developed
a two-factor theory that included a gen-
eral intelligence factor, g, and specific
factors, s, to describe correlational rela-
tionships between measures of sensory
discrimination in the Galton (1883)
tradition. In addition to Spearman and
Galton, Binet and Henri (1896) and 
L. L. Thurstone (1924/1973) also pub-
lished early works on the concept of in-
telligence. British researchers including
Burt (1909, 1911, 1941, 1949a, 1949b)
and P. E. Vernon (1961) used factor-
analytic techniques that first produced

a g factor from a matrix of correlations
and then grouped successively smaller
factors to develop hierarchical struc-
tural models of intelligence.

In contrast, American researchers
including Cattell (1941, 1957) and L. L.
Thurstone (L. L. Thurstone, 1938; L. L.
Thurstone & T. G. Thurstone, 1941)
used multiple factor analytic methods
that did not produce a g factor but in-
stead produced “second-order” fac-
tors. L. L. Thurstone’s theory proposed
seven to nine primary mental abilities
(PMAs) shown to be independent of
the g factor. Many hierarchical theories
of intelligence, such as Guilford’s
(1967) summary of PMA-based factor
research, have as their basis L. L. Thur-
stone’s PMA theory (Horn & Noll,
1997), including the early development
of Cattell-Horn Gf-Gc theory, in which
fluid intelligence (Gf) and crystallized
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intelligence (Gc) were produced from
second-order factor analysis of first-or-
der PMA abilities. Horn (1965, 1968)
proposed additional broad g factors,
including Gv (visual processing), Gsm
(short-term memory), Glr (long-term
storage and retrieval), and Ga (audi-
tory processing), based on further fac-
tor-analytic, developmental, heritability,
neurocognitive, and outcome criterion
evidence research. Carroll and Horn
(1981) further proposed validity evi-
dence for eight or nine broad abilities
in Gf-Gc theory, with Horn (1985, 1988,
1991) additionally proposing math
(Gq) and English-language (Grw) fac-
tors later. Finally, the HILI model, a
general hierarchical model of the
structure of intelligence, was devel-
oped by Gustafsson (1984, 1988) in 
an attempt to integrate British (Spear-
man, Burt, and P. E. Vernon) and
American (L. L. Thurstone, Cattell,
and Horn) psychometric and theoret-
ical research.

Regarding the general cognitive
abilities of deaf and hard of hearing stu-
dents, M. Vernon (1969) provided evi-
dence that deaf and hard of hearing
people demonstrate levels of intelli-
gence similar to those of the general
hearing population. The Gallaudet Of-
fice of Demographic Studies, in Wash-
ington, DC, found similar results with
regard to nonverbal intelligence in deaf
children with no additional disabilities
(Shildroth, 1976). In addition, Braden
(1994) concluded from a meta-analysis
of more than 300 studies relating to IQ
and deafness that “the distribution of
IQ in deaf people is nearly identical to
the IQ distribution of normal-hearing
people” (p. 103).

Cattell-Horn Gf-Gc Theory
Horn (1994) and Horn and Noll (1997)
stated that common factors in cogni-
tive ability tests are known as primary
mental abilities (PMAs). PMAs include
nine broad abilities, several of which

appear to represent what has tradi-
tionally been called intelligence. This
evidence of common factors, in addi-
tion to evidence demonstrating differ-
ent patterns of change for the factors
and evidence from neurological func-
tioning and heritability, indicates that
a single, unified concept of intelligence
does not fully or properly represent
human cognitive ability.

Horn (1994) and Horn and Noll
(1997) proposed that several intelli-
gences, including reasoning intelligence
(Gf ), the intelligence of knowledge
stemming from acculturation (Gc),
visual intelligence (Gv), auditory in-
telligence (Ga), the intelligence of
short-term apprehension and reten-
tion (SAR), the intelligence of fluency
and retrieval from long-term storage
(TSR), and quantitative intelligence
(Gq) better represent human cogni-
tive ability. In addition, the process of
intellectual speed (Gs) and speed of
decision making (QDS) may be other
forms of intelligence.

Horn (1994) and Horn and Noll
(1997) also reported evidence from
different studies suggesting that the
structural organization of intelligence
relates to organization in the central
nervous system, genetic and environ-
mental influences, and age differences.
No broad intelligence is fully predicted
by a combination of the others. They
are combinations of different genetic
and environmental influences, and
are affected by different factors, such
as injuries, child rearing, and educa-
tion. Different patterns of practice in
individuals vary in intensity, length, and
quality. Broad intelligences increase
with learning, practice, and use, and
without practice they decrease in
strength, as well as with a decreasing
neurological base. During childhood,
all broad intelligences increase. During
adulthood, increases in Gc and long-
term storage (TSR) are demonstrated,
while Gf, short-term apprehension and

retention (SAR), and Gs abilities de-
crease with age.

Carroll’s Three-Stratum
Theory of Intelligence
In John Bissell Carroll’s seminal work
Human Cognitive Abilities (1993), his
three-stratum theory was developed
as a result of the most comprehensive
empirically based synthesis of factor-
analytic research on the structure of
human abilities. In Carroll’s meta-
analysis, he reviewed factor-analytic re-
search of the preceding 50 to 60 years,
including nearly all of the more impor-
tant and classic factor-analytic investi-
gations of cognitive ability. His review
started with approximately 1,500 refer-
ences and ended with a final pool of
461 data sets that met specific criteria.
Carroll proceeded to reanalyze all or
nearly all of the data sets and used ex-
ploratory methods in order to “ ‘let the
data speak for themselves’” (p. 82).
Carroll’s book provided a working tax-
onomy of human cognitive abilities to
guide research and intelligence-test-
ing practice.

In the three-stratum theory of intel-
ligence (Carroll, 1993, 1997), abilities
are categorized at three different lev-
els: narrow (stratum I), broad (stratum
II), and general (stratum III), the latter
being represented by the psychomet-
ric “g” for general intelligence. The
three strata that are part of the theory
are not strictly defined. Instead, abili-
ties are placed in general categories.
The three-stratum theory follows a
hierarchical model and should be
thought of as an expansion of models
developed by researchers such as
Spearman (1923/1981), Holzinger
(1936), L. L. Thurstone (1924/1973), 
P. E. Vernon (1961), Cattell (1957,
1971), and Horn (1988, 1991, 1994).

At all strata, factors appear to re-
late to individuals’ real experiences
that make up cognitive performance.
Three-stratum theory is a theory of
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cognitive abilities that attempts to ac-
count for the total range of cognitive
performance. Three-stratum theory
also presents an organization in which
relationships between different vari-
ables can be interpreted. Carroll (1993,
1997) additionally reported that ge-
netic influences are present from the
research that correspond to a gen-
eral (stratum III) intellectual factor
and to other cognitive factors, such
as the stratum II factors proposed in
the three-stratum theory. The organi-
zation of cognitive abilities within
this theory does appear to have im-
portant relationships with the organ-
ization of the brain and the central
nervous system.

Cattell-Horn-Carroll 
(CHC) Theory
Cattell-Horn-Carroll (CHC) theory is a
recent synthesis of the Cattell-Horn
Gf-Gc theory (Horn & Noll, 1997) and
the Carroll three-stratum theory of
cognitive abilities (Carroll, 1993, 1997).
The Carroll and Cattell-Horn models
differ primarily with regard to the exis-
tence of a g factor, with the Cattell-
Horn model not incorporating g. In
1999, Horn and Carroll agreed to the
Cattell-Horn-Carroll (CHC) umbrella
theory terminology. Flanagan, Gen-
shaft, and Harrison’s publication of
Contemporary Intellectual Assessment
(1997) was the first comprehensive
cognitive ability assessment book to
incorporate multiple chapters show-
ing the relationship between CHC
theory and applied assessment and in-
terpretation. CHC theory is a hierar-
chical framework of human cognitive
abilities that consists of three strata:
general intelligence, or g (stratum III),
broad cognitive abilities (stratum II),
and narrow cognitive abilities (stra-
tum I). General intelligence, or g, is
interpreted as representing a general
factor that is involved in complex
higher- order cognitive processes (Gus-

tafsson & Undheim, 1996; Jensen,
1997; McGrew & Woodcock, 2001).
Broad abilities represent “basic con-
stitutional and long-standing charac-
teristics of individuals that can govern
or influence a great variety of behav-
iors in a given domain” (Carroll, 1993,
p. 634). Narrow abilities “represent
greater specializations of abilities, of-
ten in quite specific ways that reflect
the effects of experience and learning,
or the adoption of particular strate-
gies of performance” (Carroll, 1993, 
p. 634).

The broad cognitive abilities include
fluid intelligence (Gf), crystallized in-
telligence (Gc), auditory processing
(Ga), short-term memory (Gsm), vi-
sual-spatial thinking (Gv), processing
speed (Gs), long-term storage and re-
trieval (Glr), decision speed/reaction
time (Gt), quantitative knowledge
(Gq), and reading /writing ability
(Grw). Approximately 70 narrow cog-
nitive abilities are subsumed by these
broad cognitive abilities (Flanagan &
Ortiz, 2001; Flanagan, Ortiz, & Al-
fonso, 2007). For example, narrow
abilities under the broad Gf ability in-
clude general sequential reasoning,
induction, quantitative reasoning, Pi-
agetian reasoning, and speed of rea-
soning. According to McGrew and
Flanagan (1998), Flanagan, McGrew,
and Ortiz (2000), Flanagan and Ortiz
(2001), Flanagan and Harrison (2005),
and Flanagan and colleagues (2007),
school psychologists and other educa-
tion professionals do appear to be
able to construct assessments in a way
that covers all of the broad cognitive
abilities included in CHC theory by us-
ing different intelligence test batteries
in a systematic and empirically sup-
ported method, otherwise known as
cross-battery assessment. Broad CHC
cognitive abilities are defined below:

Fluid intelligence (Gf) involves the
ability to use inductive and de-

ductive reasoning to ascertain
commonalities and differences,
form concepts, generate rules,
and apply rules to solve novel
problems.

Crystallized intelligence (Gc) in-
volves expressive vocabulary,
the ability to grasp the relation-
ship among word meanings,
and knowledge acquired from
general experience within the
mainstream cultures.

Auditory processing (Ga) involves
the ability to analyze and synthe-
size auditory stimuli.

Short-term memory (Gsm) involves
the ability to hold information
in mental awareness and use it
within a few seconds.

Visual-spatial thinking (Gv) in-
volves perceiving, analyzing, and
thinking with visual patterns, spa-
tial configurations and designs,
and spatial orientation.

Processing speed (Gs) involves the
ability to perform relatively sim-
ple cognitive tasks automatically,
particularly when one is under
pressure to maintain focused
attention.

Long-term storage and retrieval
(Glr) involves the ability to store
and retrieve information through
association.

Decision speed/reaction time (Gt)
involves the immediacy with
which an individual can react to
stimuli or a task.

Quantitative knowledge (Gq) in-
volves an individual’s store of ac-
quired quantitative, declarative,
and procedural knowledge.

Reading/writing ability (Grw) in-
volves the acquired store of
knowledge that includes basic
reading, reading fluency, and
writing skills required for the
comprehension of written lan-
guage and the expression of
thought via writing.
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Test Development 
and Interpretation:
A Historical Perspective
Definite trends exist in test interpreta-
tion practice and are outlined in Kam-
phaus, Petoskey, and Morgan (1997)
and in Kamphaus (1998). In the early
1900s, psychologists emphasized as-
sessment of a general intelligence
level. After World War II and the devel-
opment of the first of the Wechsler
scales for children, interpretation was
based predominantly on profile analy-
sis. Specific profiles and subtest results
often were associated with diagnosis.
Profile analysis changed in the 1970s
because of widespread use of factor
analysis. Factor analyses yielded the fa-
miliar Wechsler Intelligence Scale for
Children—Revised (WISC-R; Wechsler,
1974), which provided an alternative to
interpreting subtest profiles or general
intelligence levels. This psychometric
approach to intelligence test interpre-
tation included an emphasis on using
calculations to reveal significant pro-
files and factors.

If the purpose of cognitive ability as-
sessment is to sample a behavior that
represents a construct in order to
make inferences about the construct
(Anastasi, 1988), the process of inter-
pretation has been limited by the lack
of clarity of the definition of the con-
struct being measured. A. S. Kaufman
(1979) suggested that a problem re-
sults from a lack of theory being used
in the test development process, and
developed his Kaufman Assessment
Battery for Children (K-ABC; A. S. Kauf-
man & N. L. Kaufman, 1983) as a so-
lution. In the late 1980s, Woodcock
further advanced the effort to increase
the meaning of intelligence test results
by applying the fluid/crystallized (Cat-
tell-Horn Gf-Gc) theory in the develop-
ment of the Woodcock-Johnson Tests
of Cognitive Ability—Revised (Wood-
cock-Johnson Psycho-Educational Bat-

tery—Revised [WJ-R; Woodcock &
Johnson, 1989]). Horn and Cattell
served as consultants to the WJ-R re-
vision team, and produced the first
individually administered battery de-
veloped from Cattell-Horn Gf-Gc the-
ory to measure nine broad abilities.
The K-ABC and the WJ-R used factor-
analytic means to form a set of subtests
related to their theories, with two or
more subtests used to measure a par-
ticular trait. Cronbach (1971) advo-
cated such a process more than three
decades ago, indicating that whether
the operations that make up a test re-
late to a specific universe defines con-
tent validity.

Test Development 
and Interpretation:
A Contemporary Perspective
Subsequent Gf-Gc–based confirma-
tory factor analysis (CFA) of many
cross-battery data sets then produced
the concept of cross-battery assess-
ment and interpretation and provided
evidence of construct validity for the
WJ-R and Gf-Gc theory (Woodcock,
1990), and individual tests from the
major intelligence batteries were em-
pirically classified at the broad Gf-Gc
ability level. A. S. Kaufman and N. L.
Kaufman’s (1993) Kaufman Adult In-
telligence Test (KAIT) represented the
publication of another Gf-Gc–based
battery that provided composite
scores for the broad abilities Gf and
Gc. Also in 1993, McGrew was the first
to apply an informal, clinical inter-
pretation approach in cross-battery
assessment through use of the WJ-R
to supplement a test battery, while at
the same time using an approach
grounded in Gf-Gc cross-battery CFA
studies. McGrew (1997) then classi-
fied all tests from the major intelli-
gence batteries at the broad and
narrow ability levels for the first syn-
thesized Cattell-Horn and Carroll 

Gf-Gc model, although the lack of
CFA cross-battery studies led to ex-
pert consensus content validity Gf-Gc
narrow ability test classifications.
Flanagan and McGrew (1997) followed
with a formal introduction of a cross-
battery assessment and interpretation
approach that described theory, con-
struct-relevant variance, and construct
representation as the three pillars of
cross-battery assessment and an opera-
tional framework. In 1998 Flanagan
and McGrew completed a cross-battery
CFA study on Gf-Gc, the WJ-R, and the
KAIT, with individual KAIT tests being
empirically classified at the broad Gf-
Gc level. Also in 1998, the Intelligence
Test Desk Reference: Gf-Gc Cross-Bat-
tery Assessment (McGrew & Flanagan,
1998) was published. It offered a for-
mal operationalization of the cross-bat-
tery assessment approach that could
be applied to major intelligence batter-
ies and some special-purpose tests.

In 2001 Woodcock, McGrew, and
Mather produced the CHC-based
Woodcock-Johnson III (WJ-III), which
was the first individually administered
battery to ensure proper construct
representation of nine broad CHC
abilities by measuring two or more dif-
ferent narrow abilities for each broad
ability. Horn and Cattell served as con-
sultants to the WJ-III revision team. At
the same time, the cross-battery ap-
proach continued to be refined as the
first Wechsler CHC cross-battery ap-
proach was developed in The Wechsler
Intelligence Scales and Gf-Gc Theory
(Flanagan et al., 2000), while special-
purpose cognitive tests and tests from
achievement batteries were also classi-
fied based on CHC theory in Essentials
of Cross-Battery Assessment (Flanagan
& Ortiz, 2001) and the Achievement
Test Desk Reference (ATDR): Compre-
hensive Assessment of Learning Dis-
abilities (Flanagan, Ortiz, Alfonso, &
Mascolo, 2002).
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Cattell-Horn-Carroll (CHC)
Theory-Based Assessment
With Deaf and Hard of
Hearing Students
Roid (2003) soon thereafter produced
the CHC-based Stanford-Binet Intelli-
gence Scales (5th ed.), or SB5, which
provided composite scores for the five
broad abilities Gf, Gc, Gq, Gsm, and
Gv through verbal and nonverbal test
administration. In the SB5 manual,
“Appendix E, Use of the Stanford-Binet
Intelligence Scales, Fifth Edition, With
Deaf and Hard of Hearing Individuals:
General Considerations and Tailored
Administration” included general sug-
gestions for the degree to which it was
appropriate to administer subtests of
the SB5 to four different communica-
tion groups—sign language, Simulta-
neous Communication, Cued Speech,
and auditory verbal/oral—based on
administration of the SB5 to a sample
of deaf and hard of hearing students.
Ratings from 1 (“administration is not
recommended”) to 6 (“administration
is possible with few or no modifica-
tions needed”) were developed by
Steven Hardy-Braz after administra-
tion and review of the subtests by ex-
perts in the assessment of deaf and
hard of hearing students (Roid, 2003).

The CHC-based Kaufman Assess-
ment Battery for Children (2nd ed.), or
KABC-II (A. S. Kaufman & N. L. Kauf-
man, 2004), was published a year later,
and featured scales and subtests that
included Gv, Gsm, Gf, Glr, and Gc. The
KABC-II revealed promising results re-
garding a subsample of 18 school-age
deaf or hard of hearing students with
hereditary moderate to severe hearing
loss and no comorbid conditions and
who had at least one parent who could
communicate in American Sign Lan-
guage. This subgroup was also deter-
mined to be assessed by examiners
who were fluent in ASL and English-
based signs and who were trained in

evaluating deaf children. Mean scores
on the scale indexes (M = 100, SD =
15) were Glr = 104, Gf = 103, Gv = 98,
Gc = 85, and Gsm = 85 (A. S. Kaufman
& N. L. Kaufman, 2004), with Glr, Gf,
and Gv scores not significantly devi-
ating from hearing norms. A review
of the research from a CHC perspec-
tive revealed that recent research
has also described strengths in Glr
(Dyer, MacSweeney, Szczerbinski,
Green, & Campbell, 2003; Easter-
brooks & Stephenson, 2006; Emmorey,
2002; Kelly, 2003), Gf (Al-Hilawani,
2003; Ansell & Pagliaro, 2006; Easter-
brooks & Stephenson, 2006; Emmorey,
2002; Kelly, Lang, & Pagliaro, 2003;
Schirmer, 2003; Schirmer, Bailey, &
Lockman, 2004; Wauters, Van Bon,
Tellings, & Van Leeuwe, 2006), and Gv
(Easterbrooks & Stephenson, 2006;
Emmorey, 2002; Hauser, Cohen, Dye,
& Bavelier, 2007; P. Miller, 2007; Wilson
& Emmorey, 2003) abilities among deaf
and hard of hearing students. This and
future research could help to encour-
age more measurement of broad and
narrow CHC abilities, such as Glr, Gf,
and Gv, as part of comprehensive as-
sessments to, hopefully, better inform
instruction and subsequently improve
achievement among deaf and hard of
hearing students.

Finally, the CHC-Based Differential
Abilities Scale (2nd ed.), or DAS II (El-
liott, 2007), was recently published. It
includes cluster scores measuring Gc,
Gf, Gv, Gsm, and Gs. In addition, indi-
vidual subtests have been included
measuring Glr and Ga. Regarding
administration to deaf and hard of
hearing students, the DAS II includes
administration guidelines by commu-
nication modality (Table 9.1), general
subtest caveats (Table 9.2), a standard-
ized sign language CD, and clinical
sample data for deaf and hard of hear-
ing students (Table 8.32). Thirty-five
deaf and hard of hearing students were

included in the sample, with demo-
graphic data available in the manual on
family hearing status, age at onset of
hearing loss, etiology of hearing loss,
level of functional hearing in the in-
structional setting, assistive listening
devices used in the classroom, child’s
instructional setting, types of support
services received, and signing family
members in the home. All of the stu-
dents in the sample used ASL as their
primary language, and English was
the only written or spoken language
used in the home. The clinical sample
data revealed nonverbal reasoning
ability (Gf) and spatial ability (Gv) clus-
ter scores (M = 100, SD = 15) of 98.5
and 101.3, respectively, not signifi-
cantly different from the scores of a
matched control group. Again, the
reader is encouraged to review recent
research from a CHC perspective de-
scribing strong Gf (Al-Hilawani, 2003;
Ansell & Pagliaro, 2006; Easterbrooks
& Stephenson, 2006; Emmorey, 2002;
Kelly et al., 2003; Schirmer, 2003;
Schirmer, Bailey, & Lockman, 2004;
Wauters et al., 2006) and Gv (Easter-
brooks & Stephenson, 2006; Emmorey,
2002; Hauser et al., 2007; P. Miller,
2007; Wilson & Emmorey, 2003) abili-
ties among deaf and hard of hearing
students.

In seeking to understand the rela-
tionship between environmentally de-
pendent crystallized intelligence (Gc)
and English-language reading and
writing skill development (McGrew,
Flanagan, Keith, & Vanderwood, 1997),
school psychologists and other educa-
tion professionals need to be careful,
when identifying specific learning dis-
abilities in reading among culturally
and linguistically diverse populations
such as deaf and hard of hearing chil-
dren, to assess cognitive processing
strengths and weaknesses that are sep-
arate from the crystallized intelligence
(Gc) factor. Crystallized intelligence
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includes breadth and depth of knowl-
edge of a culture, abilities developed
through an investment of abilities in
learning through education and expe-
rience, store of informational declara-
tive and procedural knowledge, the
ability to communicate and to reason
with previously learned procedures,
and abilities that reflect the role of
learning and acculturation (Flanagan &
Ortiz, 2001; Flanagan et al., 2007). This
caution by no means implies that one
should neglect other assessment meas-
ures of Gc as part of comprehensive
evaluations, such as history taking, in-
terviews, observations, language meas-
ures, and classroom-based measures,
that have been shown to clearly docu-
ment response to frequent and varied
interventions over time.

As I have stated in a previous article
(B. D. Miller, 2002), knowledge of the
social context, including the family, the
language, and the effects of specific
cultural values and beliefs, needs to
be taken into account in regard to cul-
turally and linguistically diverse popu-
lations, including deaf and hard of
hearing students. An understanding
of deaf and hard of hearing students
as a culturally and linguistically diverse
population could encourage use of the
Culture-Language Test Classifications
(Flanagan et al., 2007) of the cross-
battery assessment approach to make
decisions related to issues of limited
English proficiency. These procedures
would permit school psychologists
and other education professionals to
construct cross-battery assessments
that were empirically based and that
were based on specific referral con-
cerns related to individual language
variables. The Culture-Language Test
Classifications were originally devel-
oped in a single table or matrix con-
taining nine cells, with three categories
each (low, moderate, and high) for the
two dimensions Degree of Linguistic
Demand and Degree of Cultural De-

mand (Flanagan et al., 2000; Flanagan
& Ortiz, 2001; Ortiz, 2001; Ortiz &
Flanagan, 1998). This process was de-
veloped to help school psychologists
select subtests from a variety of tests
that would be the most culturally and
linguistically fair for a specific assess-
ment. School psychologists could pick
subtests that measured the broad abil-
ity of interest and that also had the
lowest cultural loading and linguistic
demands. The hoped-for purpose of
this process was to produce test scores
that would be fairer than scores that
would result from using other tests
that were more culturally loaded or lin-
guistically demanding (Flanagan et al.,
2007). 

Using the Culture-Language Matri-
ces available in Flanagan and Ortiz
(2001) and the SB5 Broad and Narrow
Abilities web page available from Ron
Dumont and John Willis (http://alpha
.fdu.edu/psychology/) in order to re-
duce cultural and linguistic loading in
CHC-based assessment enables one
to consider the following breakdown
of cultural and linguistic loadings of
two preschool deaf or hard of hearing
evaluation case studies as both stu-
dents transitioned into a mainstream
Total Communication deaf and hard
of hearing school-age program. Both
students had participated in a pre-
school special education Total Com-
munication deaf and hard of hearing
program for 2 years prior to the evalu-
ations. In using four out of five areas
in the nonverbal domain recom-
mended for use in Appendix E of the
SB5 manual (Roid, 2003) with little ad-
ministration and interpretation modi-
fication, the examiner was able to tap
into four different narrow ability areas
with low to moderate cultural and lin-
guistic loadings in three different
broad ability areas. The abilities that
were measured were Gf, fluid rea-
soning (induction); Gv, visual-spatial
thinking (visualization); and Gsm,

short-term memory (working mem-
ory and memory span). The examiner
then supplemented the nonverbal
portion of the SB5 (M = 100, SD =
15) with other subtests in the low to
moderate cultural and linguistic load-
ing range measuring three different
narrow abilities under the same three
broad ability areas, in addition to
adding subtests measuring at least two
narrow abilities in Glr, long-term re-
trieval; and Gs, processing speed; in
the same manner.

For example, the first preschool
deaf student of deaf parents with a bi-
lateral severe to profound hearing loss
from birth (student A) demonstrated a
high-average relative strength in the
narrow ability of working memory
(standard score = 110) within the
broad ability area of short-term mem-
ory (Gsm) when compared to other
hearing children her chronological
age. By further delineating possible
strengths in cognitive ability areas pre-
viously shown to relate to reading de-
velopment, such as working memory
(Wagner, Torgesen, & Rashotte, 1994),
the preschool evaluation team was
able to recommend instructional
strategies to the school-age program
to capitalize on those strengths. In
contrast, one should consider the
progress of a second preschool deaf
student of hearing parents with a bi-
lateral severe to profound hearing
loss from birth (student B) who re-
ceived a similar evaluation of various
broad ability areas as she entered the
same school-age program. However,
this student demonstrated a border-
line below-average working memory
score (standard score = 76) in the
same broad ability area of short-term
memory (Gsm). Therefore, in this
case the preschool evaluation team
recommended alternative instruc-
tional strategies to the school-age
program, tapping into the student’s
stronger cognitive ability areas and
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providing remediation for her mem-
ory weaknesses.

Implications for Future
Research and Practice
Continued research is needed exam-
ining the relationships between differ-
ent CHC cognitive abilities in deaf and
hard of hearing students. As more
school psychologists and other educa-
tion professionals who work with deaf
and hard of hearing students become
aware of the advantages of CHC the-
ory and its applications, increased
numbers of evaluations may be con-
ducted according to CHC principles
and could accordingly be reviewed for
cognitive variable relationships with
different achievement areas among
deaf and hard of hearing students. In
addition, school psychologists and
other education professionals may
identify a broader picture of strengths
and weaknesses among cognitive abil-
ities through CHC-based assessment
that in turn could lead to increased
instructional recommendations for
teachers. Teachers may then possibly
increase the number and variety of in-
structional strategies to help deaf and
hard of hearing students acquire and
retain academic skills, such as read-
ing, by increasing the number of
identified ability strengths and needs
in assessment that are known to re-
late to reading development in differ-
ent age periods.
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