
9/25/2026

1

If you have time prior to the podcast, I recommend 
reading this journal article (available at download link)

http://iapsych.com/kmpubs/mcgrew2022.pdf

www.themindhub.com 

@iqmcgrew @iqmcgrew.bsky.socialhttps://tinyurl.com/mwephzbf

http://www.iqscorner.com/

(Over 10 million served since 2005current)

Sources for 
more 

information
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Visual-spatial processing (Gv):  The ability to use mental imagery, store images in 
primary memory, or perform visual-spatial analysis or mental transformation of 
images in the “mind’s eye.”

Comprehension-knowledge (Gc):  The depth and breadth of declarative and 
procedural knowledge and skills valued by one’s culture. Comprehension of 
language, words, and general knowledge developed through experience, learning and 
acculturation.

Auditory processing (Ga):  The ability to perceive, discriminate, and manipulate 
sounds and information received through the ears.  Includes the processing of 
auditory information in primary memory and/or the activation, restructuring, or 
retrieval of information from semantic-lexical memory based on phonemes.

Domain-specific knowledge (Gkn): The depth, breadth, and mastery of specialized 
declarative and procedural knowledge typically acquired through one’s career, 
hobby, or other passionate interest. The Gkn domain is likely to contain more narrow 
abilities than are currently listed in the CHC model.

Learning efficiency (Gl):  The ability and efficiency to learn, store, and consolidate 
new information in long-term memory. (Called long-term storage in WJ V).

Reading and writing (Grw):   The depth and breadth of declarative and procedural 
knowledge and skills related to written language or literacy. 

Retrieval fluency (Gr):  The rate and fluency at which individuals can produce and 
retrieve verbal and nonverbal information or ideas stored in long-term memory.

Quantitative knowledge (Gq):   The depth and breadth of declarative and procedural 
knowledge related to mathematics. The Gq domain is likely to contain more narrow 
abilities than are currently listed in the CHC model.

Processing speed (Gs):  The ability to control attention to automatically and fluently 
perform relatively simple repetitive cognitive tasks. Attentional fluency.

Fluid reasoning (Gf): The use of deliberate and controlled focused attention to solve 
novel “on the spot” problems that cannot be solved solely by using prior knowledge 
(previously learned habits, schemas, or scripts).  Reasoning that depends minimally 
on learning and acculturation.

Reaction and decision speed (Gt):  The speed at which very simple perceptual 
discriminations or decisions can be made. 

Short-term working memory (Gwm):  The ability to encode, maintain, and/or 
manipulate auditory or visual information in primary memory (while avoiding 
distractions) to solve multiple-step problems.  The mind’s mental “scratchpad” or 
“workbench.”  

(The tentative broad abilities of Gh, Gk, Go, Gk, Gp, Gps 
& Gei and all broad domain level I narrow abilities 

omitted for readability purposes. *  See Figure 1-4 for 
explanation of dashed oval for g)

Gc Gkn Grw Gq Gf Gwm Gv Ga Gl Gr Gs Gt

g*

CHC theories broad abilities and definitions
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• Given the best IQ-achievement test correlation of .70….

• Approximately 50% of the  shared achievement variance is 
accounted for

• When predicting achievement scores with IQ-ACH 
correlation of .70, SEest for .70 = 15 x SQRT (1-r 2) = +10.7 or 
approximately +11 (range of 22 standard score ACH points)

For any given IQ test score, half of the individuals with that score will obtain 
achievement scores at or below their IQ score.  Conversely, and frequently 

not recognized, is that for any given IQ test score, half of the individuals will 
obtain achievement standard scores at or above their IQ score

(note – regression to the mean phenomenon ignored in this example)

IQ test scores are fallible predictors 

(McGrew & Evans, 2004)

IQ test scores are 
fallible predictors 

2004
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gc

Grw

Other 
Ach

Gq

Gkn

Cattell’s (general) gc
-Learning outcomes

-Achievement
-Acquired know. systems

-Intelligence-as-Know. (Ackerman)
-Snow’s declarative know. (cognitive)

gf

Gf

Gv

Ga

GlGr

Gw
m

Gs Cattell’s 
Investment 

Theory

Cattell’s (general) gf
-Fluid cognitive processes

-Intelligence-as-Process  (Ackerman)
-Snow’s procedural skills (cognitive)

Small circles are broad ability CHC 
constructs. Large circles represent 

Cattell’s general gf-gc ability constructs.

Learning-related cognitive constructsLearning-related conative & affective constructs

© Institute for Applied Psychometrics, Dr. Kevin McGrew, 6-10-21

Learning-related affective constructs

-Bold font designates constructs or domains drawn or adapted from Richard Snow’s model of academic 
aptitude.  
-Arrows represent research-based hypothesized causal relations or phases (SRL).
-Two hexagon groupings represent achievement domain-specific motivation orientation and self-belief 
complexes.
*SENNA SEMS = SENNA social-emotional faceted skills measurement scale and model.
**Snow model included “conative styles” under volition.  This construct domain is not included in the CAMML 
model given the lack of robust validity research regarding work and learning styles.

Learning-related conative constructs

SENNA SEMS*

Open-mindedness (O)
-Curiosity to learn

-Creativity
-Imagination

-Artistic interest

Self-management (C)
-Determination
-Organization

-Focus
Persistence

-Responsibility

SENNA SEMS*

Negative-emotion 
regulation (N)

-Stress modulation
-Self-confidence

-Frustration tolerance

Engaging with others 
(E)

-Social initiative
-Assertiveness
-Enthusiasm

Amity (A)
-Compassion

-Respect
-Trust

Big 5 personality traits

-Openness (O)
-Conscientiousness (C)

-Neuroticism (N)
-Extraversion (E)

-Agreeableness (A)

Temperament
(emotionality, sociability, activity 

level, task persistence) 

Characteristic Moods

Relative degree of influence on academic learningMore proximal More distal

-What do I need to do to succeed?
-What will be my standard for success?

-How can I efficiently organize my 
learning strategies?
-How am I doing?

-What do I need to do differently?

Motivation (initiation of behavior)

Volition (direction of behavior)**
(self-regulated learning [SRL] strategies)

Achievement Orientations
-Do I want to do this activity?

-Why do I want to do this activity?
-What are my goals for this activity?

-Is this activity of interest to me?
-Is this activity worth the effort?

-What is the personal value of this 
activity?

Self-Beliefs
-Can I be successful on this activity?
-Am I capable of doing this activity?

-Can I control my success on this 
activity?

Ach. 
domain

Self-
Conce

pt
(know.

)

Self-
Conce

pt
(eval.)
Self-

Efficac
y

Comp
e-

tence
Minds

et

Locus 
of 

control

…?

Intrinsic
Motiva-

tion
Interest

Ach. 
domain Goal 

Orienta
-

tion…?

Perform

Appraise

Prepare

Dispositions influencing motivated learning

Drivers of motivated learning

Directors of motivated learning
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https://lemanncenter.stanford.edu/events/assessing-social-emotional-
skills-using-senna-development-psychometrics-and-validity

For more information on the SENNA Social-Emotional
Big 5 organized facets and scales (video by Dr. Ricardo Primi)
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• General intelligence (represented by a composite IQ score) is a fallible summary 
statistical (numerical) index of the efficiency of a complex system of dynamically 

interacting multiple brain networks

• Like the emergent statistical index of horsepower of a car engine, which does not 
represent a “thing” (a mechanism) in the engine, IQ reflects the current estimated 

efficiency of the processing of multiple interacting cognitive abilities measured during a 
highly artificial “maximal” (vs “typical”) performance structured/scaffolded experience

• IQ or psychometric g should not be interpreted as being the result of a single brain-based 
entity or mystical mental energy, as fixed, or reflecting biological/genetic destiny.  

• The manifestation expression of this statistical emergent property index is also influenced 
by other non-cognitive (conative) traits and temporary states of the individual and 

current environmental variables
(Kevin McGrew on IQ scores, borrowing from Detterman, 2016, and McGrew, 2023) 
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• True (common everyday meaning):  Agreeing with fact, reality, 
or the actual situation, rather than being false or made up

• True score (theoretical psychometric term): In psychometric 
theory (specifically Classical Test Theory), a true score is the 
hypothetical, error-free value of a person's attribute or ability. It 
is defined mathematically as the expected (average) score a 
person would achieve if they took the exact same test an infinite
number of times without any practice or fatigue effects

• Can never directly measure or observe—can only estimate it 
through observed score and reliability calculations
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The scientific consensus is that the average correlation 
from childhood IQ tests with later adolescent and adult 

IQ’s ranges from .60 to .80

2024
Best available estimate of stability

across age is r = .76

• .76 means approximately 57% 
shared variance

• SEest for .76 = + 9.7 or + 10 pts –
a range of 20 points!!!

• IQ/IQ score exchangeability across 10 different intelligence test battery 
full-scale IQs across approximately 1,000 subjects from six different 
intelligence test validity study samples. 

• Correlation r range = .69 to .93; median r = .76. 

• “Psychologists can anticipate that 1 in 4 individuals taking an 
intelligence test battery will receive an IQ more than 10 points (+ 10) 
higher or lower when taking another battery.”
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GlGsGvGf GaGrGc GwmGcGf Gv Gwm GaGs GrGlCHC broad 
ability domains

Latent, hidden, unobservable intelligence constructs (theoretical domain)

Why different IQ tests may produce different IQs:  CHC content difference example with 3 comprehensive IQ tests

SB-5
FS IQ
(2003)

Quant. 
Reason.-NV

Quant. 
Reason.-V 

Fluid 
Reason.-NV

Fluid 
Reason.-V

Knowledge-
NV

Knowledge-
V

Visual
Spatial-NV

Visual 
Spatial-V

Working 
Mem.-NV

Working 
Mem.-V

(40% Gf) (20% Gc) (20% Gv) (20% Gwm)

(NV=nonverbal; V=verbal)

Matrices Oral 
Vocabulary

Spatial 
Relations

Verbal 
Attention

Num-Patt.
Matching Story Recall Sem. Word

RetrievalWJ V
GIA

(2025)
(25% Gf) (12.5% Gc) (12.5% Gv) (12.5% Gwm)

Verbal 
Analogies

(12.5% Gwm) (12.5% Gwm) (12.5% Gwm)

WAIS-IV
FS IQ
(2008)

Vocabulary

Digit Span

Arithmetic

Block 
Design

Visual 
Puzzles

Symbol 
Search

Coding

SimilaritiesMatrix 
Reasoning

Information

(10% Gf) (30% Gc) (25% Gv) (15% Gwm) (20% Gs)

Matrix 
Reasoning

Arithmetic

Observable, manifest, obtained test  & 
global score indicators of constructs 

(measurement domain)
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