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A Review of Underlying Theory and Research and its 
Utility in the Assessment-Intervention Connection

Dawn P. Flanagan, Ph.D.
{ǘΦ WƻƘƴΩǎ ¦ƴƛǾŜǊǎƛǘȅΣ bŜǿ ¸ƻǊƪ

Yale Child Study Center, School of Medicine

Presentation Content

ÅOverview of the Cattell-Horn-Carroll (CHC) theory of cognitive 
abilities and its impact on the field of ability testing
ïProgress in psychometric theories of intelligence
ÅFrom g to CHC

ÅDefinitions of key broad and narrow abilities that make up CHC theory and that 
are measured most frequently on ability tests

ÅRelations among cognitive abilities, processes, and specific 
academic skills

ÅManifestations of cognitive weaknesses and deficits
ïEcological validity

ïTarget for intervention

ÅHow CHC theory and research guides SLD identification and the 
PSW method

ÅWhat PSW is and what it is not
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Presentation Content

ÅDual Discrepancy/Consistency Definition of SLD and its 
operationalization via X-BASS (Connection between 
IDEIA definition and the methodology in Federal Regs)

ÅIntroduction and functionality of X-BASS and the PSW 
Analyzer (PSW-A) component

ÅGuidance on selecting scores for entry into the program

ÅExcerpts from case studies demonstrating use and 
interpretation of the PSW-A component of X-BASS

ÅStrengths and weaknesses of PSW models ςwhat the 
research tells us

ÅBest way to implement PSW in the schools

g

Progress in Psychometric Theories of Intelligence
From g to CHC

McGrew and Flanagan (1998); Flanagan, McGrew, & Ortiz (2000); Flanagan, Alfonso, Ortiz, & Dynda(2014); Flanagan, Ortiz, and Alfonso (2013)
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From g to CHC: Traditional Wechsler Structure
Traditional Cognitive Assessment

1939 - 1991
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WISC-III Factor Structure (1991): 17 YEARS LATER
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From g to CHC: Confirmatory Cross-Battery (or Joint)
Factor Analysis of WISC-III and WJ-R
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Note:  WJ-R tests are indicated by bold rectangles
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McGrew and Flanagan (1998); Flanagan, McGrew, & Ortiz (2000); Woodcock (1990)
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From g to CHC:
Freedom From Distractibility Factor

άYŀǳŦƳŀƴΩǎ άŦǊŜŜŘƻƳ ŦǊƻƳ ŘƛǎǘǊŀŎǘƛōƛƭƛǘȅέ ŦŀŎǘƻǊ ƛǎΦΦΦΦŀƴ 
artifact of the factor analysis of a severely limited battery 

of tests, and is not to be considered as a basic primary 
ŦŀŎǘƻǊ ƛƴ ƳŜƴǘŀƭ ƻǊƎŀƴƛȊŀǘƛƻƴέ

Carroll (1993)

Gf Gc Gsm Gv Ga Gs CDS GrwGq Glr
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Abilities

Cattell-Horn Gf-GcTheory
Gf-Gc theory 

originally proposed 
by Raymond Cattell 

in 1941

Flanagan, McGrew, & Ortiz (2000); Flanagan, Ortiz, and Alfonso (2013); McGrew and Flanagan (1998); Woodcock (1994)

Gf-DŎ ǘƘŜƻǊȅ ŜȄǇŀƴŘŜŘ ǘƘǊƻǳƎƘ IƻǊƴ ŀƴŘ ŎƻƭƭŜŀƎǳŜǎΩ ǎȅǎǘŜƳŀǘƛŎ ǊŜǎŜŀǊŎƘ
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Carroll, J. B. (1993).  Human cognitive 

abilities:  A survey of factor-analytic studies.  

New York:  Cambridge University Press

A Landmark Event in Understanding the Structure of Intelligence

Progress in Psychometric Theories of Intelligence
From g to CHC

Carrollõs (1993) Three-Stratum 
Theory of Cognitive Abilities
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A Comparison of Cattell-Horn Gf-DŎ ¢ƘŜƻǊȅ ŀƴŘ /ŀǊǊƻƭƭΩǎ ¢ƘǊŜŜ-Stratum Theory

Flanagan, McGrew, & Ortiz (2000); Flanagan, Ortiz, and Alfonso (2013); McGrew and Flanagan (1998); Woodcock (1994)

Four Structural Differences Between the Cattell-Horn and 
Carroll Models

1. /ŀǊǊƻƭƭΩǎ ǘƘŜƻǊȅ ƛƴŎƭǳŘŜǎ ŀ ƎŜƴŜǊŀƭ ŀōƛƭƛǘȅ ŦŀŎǘƻǊ όǎǘǊŀǘǳƳ LLLύ ǿƘŜǊŜŀǎ ǘƘŜ /ŀǘǘŜƭƭ-
Horn theory does not, as Horn and Carroll differed in their beliefs about the 
existence of this elusive construct

2. The CattellHorntheory includes quantitative reasoning as a distinct broad ability 
(i.e., Gqύ ǿƘŜǊŜŀǎ /ŀǊǊƻƭƭΩǎ ǘƘŜƻǊȅ ƛƴŎƭǳŘŜǎ ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜŀǎƻƴƛƴƎ ŀǎ ŀ ƴŀǊǊƻǿ 
ability subsumed by Gf. 

3. The Cattell-Horn theory includes a distinct broad reading and writing (Grw) factor. 
/ŀǊǊƻƭƭΩǎ ǘƘŜƻǊȅ ƛƴŎƭǳŘŜǎ ǊŜŀŘƛƴƎ ŀƴŘ ǿǊƛǘƛƴƎ ŀǎ ƴŀǊǊƻǿ ŀōƛƭƛǘƛŜǎ ǎǳōǎǳƳŜŘ ōȅ Gc. 

4. /ŀǊǊƻƭƭΩǎ ǘƘŜƻǊȅ ƛƴŎƭǳŘŜǎ ǎƘƻǊǘ-term memory with other memory abilities, such as 
associative memory, meaningful memory, and free-recall memory, under Gy
whereas the Cattell-Horn theory separates short-term memory (Gsm) from 
associative memory, meaningful memory, and free-recall memory, because the 
latter abilities are purported to measure long-term retrieval. 

Despite these differences, Carroll (1993) concluded that the CattellHornGf-Gctheory 
represented the most comprehensive and reasonable approach to understanding the 

structure of cognitive abilities.
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An Integration of the Gf-Gc and 

Three-Stratum Theories of 

Cognitive Abilities

Based largely on McGrewõs analyses in 1997-1999

Progress in Psychometric Theories of Intelligence
From g to CHC

The Cattell-Horn-Carroll (CHC) Model of Cognitive Abilities 
that Guided Intelligence Test Construction from 2000-2011

Nine Broad and Approximately 35 Narrow Abilities 
are Represented on Cognitive and Achievement 

Batteries
Rectangles in the color maroon are those narrow abilities measured most 
frequently in the schools by tests of cognitive, academic, speech-language, and 
special purpose tests (e.g., memory batteries, neuropsychological tests)

10 Broad Abilities and 
Over 70 Narrow 

Abilities
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Refinements and Extensions to CHC Theory 

ÅGfςPiagetianReasoning (RP) and Reasoning Speed (RE) were 
deemphasized because there is little evidence that they are distinct 
factors.

ÅGcςThree changes
ïFour narrow abilitiesτForeign Language Proficiency (KL), Geography 

Achievement (A5), General Science Information (K1), and Information 
about Culture (K2)τwere moved to Domain-Specific Knowledge 
(Gkn). 

ïForeign Language Aptitude (LA) was dropped, as it is a combination of 
ŀōƛƭƛǘƛŜǎ ŘŜǎƛƎƴŜŘ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǇǊŜŘƛŎǘƛƴƎ ƻƴŜΩǎ ǎǳŎŎŜǎǎ ƛƴ 
learning foreign languages and, as such, is not considered a distinct 
ability. 

ïOral Production and Fluency (OP) was dropped because it is difficult to 
distinguish it from Communication Ability (CM).

Of the 10 Broad CHC Abilities, all were refined by 
Schneider and McGrew (2012), except Gq

Refinements and Extensions to CHC Theory 

Å GrwςSeveral changes were made in the domain of broad reading/writing
ï Verbal (Printed) Language Comprehension (V) was dropped because it appears to represent a 

number of different abilities (e.g., reading decoding, reading comprehension, reading speed) 
and, therefore, is not a distinct ability. 

ï Cloze Ability (CZ) was dropped from because it is not meaningfully distinct from reading 
comprehension. Rather, CZ appears to be an alternative method of measuring reading 
comprehension. 

ï Writing Speed (WS) was added, as this ability appears to cut across more than one broad 
ability.

Å Glrand Gsm- Several refinements were made to these domains
ï Learning Abilities (L1) was dropped from Glrand Gsm. 

Å Carroll conceived of L1 as a superordinatecategory consisting of different kinds of long-term learning 
abilities. 

Å {ŎƘƴŜƛŘŜǊ ŀƴŘ aŎDǊŜǿ όнлмнύ ǊŜŦŜǊǊŜŘ ǘƻ ǘƘƛǎ ŎŀǘŜƎƻǊȅ όƛΦŜΦΣ [мύ ŀǎ άGlr-[ŜŀǊƴƛƴƎ 9ŦŦƛŎƛŜƴŎȅΣέ ǿƘƛŎƘ 
includes the narrow abilities of Free Recall Memory (M6), Associative Memory (MA), and Meaningful 
Memory (MM). 

Å Gsmςthe name of the narrow ability of Working Memory (MW) was changed to 
Working Memory Capacity(also MW), as Schneider and McGrew believed the 
latter term is more descriptive of the types of tasks that are used most frequently 
to measure MW (e.g., Wechsler Letter-Number Sequencing).

Of the 10 Broad CHC Abilities, all were refined by 
Schneider and McGrew (2012), except Gq
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Refinements and Extensions to CHC Theory 

ÅGvςǘƘŜ ƴŀǊǊƻǿ ŀōƛƭƛǘȅ ƴŀƳŜ ά{Ǉŀǘƛŀƭ wŜƭŀǘƛƻƴǎέ ό{wύ ǿŀǎ ŎƘŀƴƎŜŘ ǘƻ 
άSpeededRotationέ όŀƭǎƻ {wύ ǘƻ ƳƻǊŜ ŀŎŎǳǊŀǘŜƭȅ ŘŜǎŎǊƛōŜ ǘƘƛǎ ŀōƛƭƛǘȅΦ 
ïSpeeded Rotation is theάability to solve problems quickly using mental 

rotation of simple imagesέ ό{ŎƘƴŜƛŘŜǊ ϧ aŎDǊŜǿΣ нлмнΣ ǇΦ мнфύ.
ïThis ability is similar to Visualization (Vz) because it involves rotating 

mental images, but it is distinct because it has more to do with the speedat 
which mental rotation tasks can be completed (Lohman, 1996; Schneider & 
McGrew). 

Å Speeded Rotation tasks typically involve fairly simple images. 
ï It is likely that the majority of tests that were classified as Spatial Relations 

in the past should have been classified as measures of Vz(Visualization) 
only(rather than SR, Vz). 

ïAll tests that were classified as SR (Spatial Relations) were reevaluated 
according to their task demands and, when appropriate, were reclassified 
as VzEssentials of Cross-Battery Assessment, 3e (Flanagan, Ortiz, & Alfonso, 
2013). 

ïNo tests were reclassified as SR (Speeded Rotation).

Of the 10 Broad CHC Abilities, all were refined by 
Schneider and McGrew (2012), except Gq

Refinements and Extensions to CHC Theory 

ÅGaςTemporal Tracking (UK) was dropped because it was thought 
to measure AttentionalControl within working memory. 

ÅSix additional Ga narrow abilities were dropped because they 
were considered to represent sensory acuity factors, which fall 
outside the scope of CHC theory τGeneral Sound Discrimination 
(U3), Sound-Intensity/Duration Discrimination (U6), Sound-
Frequency Discrimination (U5), and Hearing and Speech 
Threshold (UA, UT, UU)(Schneider & McGrew, 2012).

Of the 10 Broad CHC Abilities, all were refined by 
Schneider and McGrew (2012), except Gq
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Refinements and Extensions to CHC Theory 

ÅGsςReading Speed (RS) and Writing Speed (WS) were added. 
Because they demand quick, accurate performance and are, 
therefore, also measures of Gs (and Grw). 

ÅThe narrow Gs abilities of Semantic Processing Speed (R4) and 
Inspection Time (IT) were moved to Gt. Tests previously classified 
as R4 were reclassified as Perceptual Speed (P; a narrow Gs 
ability) in Essentials of Cross-Battery Assessment, 3e (Flanagan et 
al., 2013). 

Of the 10 Broad CHC Abilities, all were refined by 
Schneider and McGrew (2012), except Gq

Refinements and Extensions to CHC Theory 

Å CHC theory was expanded to include six additional broad abilities
ïGeneral (Domain-Specific) Knowledge (Gkn)
ïOlfactory Abilities (Go)
ï Tactile Abilities (Gh)
ïPsychomotor Abilities (Gp)
ïKinesthetic Abilities (Gk)
ïPsychomotor Speed (Gps)

Å The major tests of intelligence and cognitive abilities do not measure 
most (or any) of these additional factors directly, likely because these 
abilities (with the possible exception of Gkn) do not contribute much to 
the prediction of achievement, which is a major purpose of these tests.

Å Some of these factors are assessed by neuropsychological batteries 
because these batteries are used, in part, to understand the sensory 
and motor manifestations of typical and atypical fine- and gross-motor 
development, traumatic brain injury, and other neurologically-based 
disorders. 

Of the 10 Broad CHC Abilities, all were refined by 
Schneider and McGrew (2012), except Gq
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Current and Expanded Cattell-Horn-Carroll (CHC) Model of Cognitive Abilities 
(adapted from Schneider & McGrew, 2012)

Sixteen broad and approximately 80 narrow 
abilities; approximately 9 broad and 35 
narrow abilities represented on current 
batteries

BRIEF DEFINITIONS OF COMMONLY 
MEASURED CHC BROAD AND NARROW 
ABILITIES


