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Conclusions

Conclusions

o Traditional intelligence tests have changed 
very little since 1917
• Verbal and quantitative test are too achievement 

laden and therefore they distort the IQ score

o “Second-generation intelligence tests” (KABC 
& CAS) do a much better job of explaining 
current level of competence and predicting 
future performance; and they are better for 
diverse populations
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“Do not go where the path may lead, go instead where there is no 

path and leave a trail." Ralph Waldo Emerson

Conclusions

Presentation Outline

o Traditional IQ
• Take an IQ test
• Why were these tests devised and by who?
• Do they measure Ability or Achievement?

o Does a brain-based approach to intelligence 
make a difference? 
• Conceptualizing intelligence from brain function
• Evidence that this approach has validity
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Conclusions

The First IQ TEST: Alpha

1.Bull Durham is the name of

2.The Mackintosh Red is a kind of

3.The Oliver is a 

4.A passenger locomotive type is the

5.Stone & Webster are well know

6.The Brooklyn Nationals are called

7.Pongee is a 

8.Country Gentleman is a kind of

9.President during the Spanish War

10. Fatima is a make of 

5

tobacco

fruit

typewriter

Mogul

engineers

Superbas

fabric

corn

Mckinley

cigarette

From: Psychological Examining the United States Army (Yerkes, 1921, p. 213)

Conclusions

Presentation Outline

o Traditional IQ
• Take an IQ test
• Why were these tests devised and by who?
• Do they measure Ability or Achievement?

o Does a brain-based approach to intelligence 
make a difference? 
• Conceptualizing intelligence from brain function
• Evidence that this approach has validity
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Conclusions

Origins of Traditional IQ 

o April 6, 1917 is remembered as the day the United 
States entered World War I. 
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Conclusions

Origins of Traditional IQ 

On that day same a group of psychologists held a 
meeting in Harvard University’s Emerson Hall to discuss 
the possible role 
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psychologists could 
play with the war 
effort (Yerkes, 1921).
Some of the members: 
Yerkes, Thorndike, 
Seashore, Terman, 
Otis and others… 
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Conclusions

Origins of Traditional IQ 

o They met at the Training 
School in Vineland, New 
Jersey on May 28, 1917 to 
construct a test

o Once they had a collection of 
tasks they conducted 
research on the newly 
devised measures
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R. Woodworth

E. L. Thorndike

Conclusions

Origins of Traditional IQ

o On July 20, 1917 the authors concluded that the Army 
Alpha and Beta tests could
• “aid in segregating and eliminating the mentally 

incompetent, classify men according to their mental ability; 
and assist in selecting competent men for responsible 
positions” (p. 19, Yerkes, 1921). 

o Thus, July 20, 1917 is the birth date of the verbal, 
quantitative, nonverbal IQ test format -- Traditional 
group and individually administered IQ tests.
• In 2 years we can celebrate the 100th year of IQ
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Conclusions

From Alpha/Beta to Wechsler IQ

• Yoakum & Yerkes (1920) 
summarized the methods 
used by the military to
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Conclusions

From Alpha/Beta to Wechsler IQ

• Army Alpha

• Synonym- Antonym

• Disarranged Sentences

• Number Series

• Arithmetic Problems

• Analogies

• Information

• Army Beta

• Maze

• Cube Imitation

• Cube Construction

• Digit Symbol

• Pictorial Completion

• Geometrical 
Construction
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Verbal & 

Quantitative
Nonverbal 

(Performance)
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Conclusions

Army Mental Tests - Vocabulary (WISC-V)

oDisarranged sentences
oArithmetical reasoning
o Information
o Synonyms, antonyms
oPractical Judgment
oNumber series
oAnalogies
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Conclusions

Army Mental Tests - Information (WISC-V)
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Conclusions

Army Mental Tests - Arithmetic (WISC-V)

oDisarranged sentences
oArithmetical reasoning
o Information
o Synonyms, antonyms
oPractical Judgment
oNumber series
oAnalogies
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Conclusions

Army Mental Tests  Picture 
Arrangement & Block Design (WISC-V)

16
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Conclusions

Army Mental Tests - WISC Digit Symbol 
(Coding (WISC-V) & Mazes

17

Conclusions

Army Mental Tests - WISC Object Assembly

• Wechsler used the 
Army tests as a basis 
for his tests

• Wechsler’s nonverbal 
tests were much like 
those included in the 
Army Beta

18
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US Army tests became IQ

Because of David Wechsler
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Conclusions

Origins of Traditional IQ

o In May of 1918 a 22 year-old 
David Wechsler administered 
the Alpha and Beta (Yerkes, 
1921, p. 40) at Camp Logan in 
Texas 

o He made a version of the Army 
tests  for use by clinical 
psychologists
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o He contacted the 
Psychological 
Corporation, and 
spoke to ….
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Conclusions

The Psychological Corporation 

Cattell, Thorndike and Woodworth all have portraits at corporate 
headquarters of The Psychological Corporation (now Pearson) in 
San Antonio, Texas. They were on the board of the and 
instrumental in the formation of the company.
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Cattell Thorndike Woodworth

Conclusions

Army Alpha and Beta

oThe Army Alpha (Verbal & Quantitative) 
tests became Wechsler’s Verbal IQ scale

oThe Army Beta (visual-spatial) tests 
became Wechsler’s Performance IQ, 
which is now referred to as Nonverbal

oDid this mean Wechsler believed in 
Verbal and Nonverbal intelligences?

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 22
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Conclusions

What a Nonverbal Test Measures
(Naglieri, Brulles, & Lansdown, 2008)

Conclusions

What a Nonverbal Test Measures
(Naglieri, Brulles, & Lansdown, 2008)

Spearman’s ‘indifference of 

the indicator’
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Conclusions

Wechsler’s Definition

oDefinition of 
intelligence does not 
mention verbal or 
nonverbal abilities:

“The aggregate or global 
capacity of the individual 
to act purposefully, to 
think rationally, and to 
deal effectively with his 
environment (1939)”

Conclusions

Verbal Nonverbal Intelligence?

o Verbal / Nonverbal is a practical division
o Advantages of Verbal tests

• they correlate with achievement because they 
have achievement in them
o Information, Vocabulary, Arithmetic

o Advantages of Nonverbal Tests
• they correlate with achievement without having 

achievement in them

o Why NONVERBAL ?
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Conclusions

Antonino Mirenda - 1906

Conclusions

Antonino Mirenda - 1907

28
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Conclusions

A. Mirenda Groceries
622 Ave X, Brooklyn, NY

29

Conclusions

1927 Army Testing

Note there is no mention of measuring verbal 
and nonverbal intelligences – it was a social 
justice issue.

30

Why Beta?
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Conclusions

Presentation Outline

o Traditional IQ
• Take an IQ test
• Why were these tests devised and by who?
• Do they measure Ability or Achievement?

o Does a brain-based approach to intelligence 
make a difference? 
• Conceptualizing intelligence from brain function
• Evidence that this approach has validity
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Verbal tests = 
Knowledge

Verbal intelligence or 
achievement?

32

http://www.jacknaglieri.com/nnat.html
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Conclusions

VIQ is Achievement - Vocabulary

Someone who is glad is

(a) tall

(b) proud

(c) happy

(d) alone

What does scared
mean? 

(The child answers orally)

Stanford Achievement 
Test Reading 
Vocabulary

Wechsler or Binet
Vocabulary item 
presented orally by 
the examiner:

Conclusions

VIQ is Achievement - Arithmetic

Stanford Achievement Test 
Math item

Stanford-Binet 5th Ed. 
Quantitative items

“A boy had 
twelve books 
and sold five. 
How many 
books did he 
have left?”

Peter counted seventeen 
lily pads at the pond.  
There were frogs sitting 
on five of the lily pads, 
and the rest were empty. 
How many lily pads were 
empty?
(a) 22 (b) 13 (c) 12
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Conclusions

Ability or Achievement ?
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Conclusions

Which is Ability and which is Achievement?

36
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Conclusions

Quantitative Ability or Achievement?

• “Neal had five marbles. Then 

his mother gave him three 
more marbles. How many 
marble did he have then?”

• “How many stars are 
there all together?”

Stanford-Binet 5 

Quantitative 

Reasoning

Wechsler Individual 

Achievement  Numerical 

Operations Subtest

Conclusions

The Same Arithmetic Item!

Stanford-Binet 5 

Quantitative 

Reasoning

Woodcock 

Johnson-III 

Achievement 

Math Fluency 

subtest

WIAT-II 

Numerical 

Operations
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Conclusions

Myth of Verbal IQ - Conclusions

o The lack of a clear distinction between ability and 
achievement tests has corrupted the very concept of 
“verbal ability”

o A child who does not have an adequately enriched 
educational experience will be at disadvantage when 
assessed with so-called Verbal and Quantitative 
reasoning “ability” tests

o Children with Specific Learning Disabilities don’t 
acquire the knowledge needed to do well on Verbal 
and Quantitative tests leading to low IQ scores

Conclusions

Minority Representation

oThere is under-representation of 
minorities in gifted (Ford, 1998).  
• Black, Hispanic, and Native American 

students by 50% to 70% (U.S. Department of Education, 1993) 

oThe over-representation of minorities in 
special education is a significant problem 
(Naglieri & Rojahn, 2000).  

oAchievement laced IQ tests distort the 
assessment of ability
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Conclusions

Effect of Verbal Knowledge on Ability

Conclusions

Naglieri & Rojahn (2001)

o White children earned the same mean scores on 
WISC-III and CAS

o Black children earned lower VIQ than PIQ scores due 
to language / achievement tasks

o Black children earned higher scores on CAS than 
whites

o Fewer Black children would be identified as having 
intellectual disability using CAS than WISC-III
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Conclusions

Effect of Verbal Knowledge on Ability
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Conclusions

Presentation Outline

o Traditional IQ
• Take an IQ test
• Why were these tests devised and by who?
• Do they measure Ability or Achievement?

o Does a brain-based approach to intelligence 
make a difference? 
• Conceptualizing intelligence from brain function
• Evidence that this approach has validity
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Conclusions

Presentation Outline

o Traditional IQ
• Take an IQ test
• Why were these tests devised and by who?
• Do they measure Ability or Achievement?

o Does a brain-based approach to intelligence 
make a difference? 
• Conceptualizing intelligence from brain function
• Evidence that this approach has validity
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Conclusions

IQ as Neurocognitive Abilities

o Das and Naglieri proposed a neurocognitive theory of 
intelligence called PASS and a way to measure it 
(Cognitive Assessment System (Naglieri & Das, 1997) 
and the CAS2 (Naglieri, Das, & Goldstein, 2014.) 

• The CAS was the 
first intelligence
test to be built 
on a specific 
theory of 
intelligence.
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Conclusions

How did we identify ‘basic psychological 
processes’?
• We used research from cognitive and 

neuropsychology to construct a model to test
• We did not assign new labels to traditional IQ 

subtests

48

Defining Neurocognitive Abilities

 We recognized the limitations of 
developing a theory from factor 
analysis – “a research program dominated 
by factor analyses of test intercorrelations is 
incapable of producing an explanatory 
theory of human intelligence” 

(Lohman & Ippel, 1993, p. 41)

Conclusions

49

IQ as Neurocognitive Abilities

Three Functional Units described by A. 
R. Luria (1972)
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Conclusions

IQ as Neurocognitive Abilities

o The brain is the seat of abilities called PASS
o These abilities comprise what has been described as 

a modern view of  intelligence (Naglieri & Otero, 
2011)

50

Attention

Simultaneous
processing Ability

Successive 
Processing Ability

Planning 
ability

Naglieri, J. A. & Otero, T. 
(2011). Cognitive 
Assessment System: 
Redefining Intelligence from 
A Neuropsychological 
Perspective. In A. Davis 
(Ed.). Handbook of Pediatric 
Neuropsychology (320-333). 
New York: Springer 
Publishing.

Conclusions

The Neurocognitive  Theory
http://www.jacknaglieri.com/cas2.html
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Conclusions

The Neurocognitive Test
http://www.jacknaglieri.com/cas2.html

Conclusions

Teach Children about their Abilities
http://www.jacknaglieri.com/publications.html

• PASS theory and 
academic interventions

• Helping Children Learn
Intervention Handouts 
for Use in School and at 
Home, Second Edition
By Jack A. Naglieri, Ph.D., & 
Eric B. Pickering, Ph.D., 

• Spanish handouts by Tulio
Otero, Ph.D., & Mary 
Moreno, Ph.D.

53
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Conclusions

IQ as Neurocognitive Abilities

oPASS theory is a neurocognitive approach 
to defining (and measuring) intelligence
• Planning = THINKING ABOUT THINKING
• Attention = FOCUS & RESIST DISTRACTION 
• Simultaneous = GETTING THE BIG PICTURE
• Successive = FOLLOWING A SEQUENCE

54

Conclusions

PASS Theory: Planning

Planning is a neurocognitive ability that a 
person uses to determine, select, and use 
efficient solutions to problems
• developing plans and using strategies

• Know when to get more information

• impulse control and self-control 

• control of behavior, emotions, and thinking

55
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Conclusions

Planned  Codes

 Child fills in the codes 
in the empty boxes

 Students are 
encouraged to think 
of a good way to 
complete the page

56

A

X  O

B

O  O

C

X  X

A B C D

A B C D

A B C D

A B C D

D

O  X

A

A

A

A

Conclusions

Jack A. Naglieri, Ph.D.  George Mason Univ, Fairfax, VA 
22030.  naglieri@gmu.edu
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This work sheet 

encourages the 

child to use 

strategies (plans) 

in math such as: 

“If 8 + 8 = 16, then 

8 + 9 is 17”

Math Strategies
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Conclusions

58

Conclusions

PASS Theory

Attention is a neurocognitive ability 
used  to selectively attend and resist 
distractions
• selective attention
• focused cognitive

activity over time
• resistance to 

distraction

59

No Response

No Response

Response
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Conclusions

60

CAS2 Expressive Attention

RED BLUE GREEN YELLOW

YELLOW GREEN RED BLUE

RED YELLOW YELLOW GREEN

BLUE GREEN RED BLUE

GREEN YELLOW RED YELLOW

n The child says the color not the word 

n Score is time and number correct

Conclusions

Expressive Attention - Italiano

61

ROSSO BLU VERDE GIALLO

GIALLO VERDE ROSSO BLU

ROSSO GIALLO GIALLO VERDE

BLU VERDE ROSSO ROSSO

VERDE GIALLO BLU GIALLO
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Conclusions

Attention

Jack A. Naglieri, Ph.D.  George Mason Univ, Fairfax, VA 
22030.  naglieri@gmu.edu

62

This 
sheet has 
a strong 
Attention 
demands 
because 
of the 
similarity 
of the 
options

Conclusions

PASS Theory

oSimultaneous is a neurocognitive 
ability a person uses to integrate 
stimuli into groups
• Parts are seen as a whole
• Seeing relationships among parts
• Visual spatial tasks like Block Design, 

Object Assembly, Matrices
• WISC Perceptual Reasoning, KABC 

Simultaneous Scale

63
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Conclusions

PASS Theory

oSimultaneous processing is a mental 
activity by which the child integrates 
stimuli into groups
•Stimuli are seen 

as a whole
•Each piece

must be 
related to the others

64

Conclusions

Simultaneous Neurocognitive Ability

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 65

?

1 2 3 4 5

Simultaneous 
neurocognitive 
ability is used 
whenever the 
inter-relationships 
among ideas is 
required.

Just as… Girl is to Woman, as Boy is to__?
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Conclusions

Jack A. Naglieri, Ph.D.  George Mason Univ, Fairfax, VA 
22030.  naglieri@gmu.edu
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Numbers from 
1 to 100

Simultaneous 
processing is  
facilitated by this 
work sheet

Conclusions

Successive Processing Ability

Successive processing is a basic cognitive 
ability which we use to manage stimuli in a 
specific serial order
• Stimuli form a chain-like progression

• Stimuli are not inter-related

• Speech, motor movements, reading decoding, 
spelling, recall of numbers in order, etc.

67

GirlCow Wall Car
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Conclusions

68

Sentence Questions (Ages 8-17)

1. The blue is yellow. Who is yellow?

...

10. The red greened the blue with a yellow.  Who used 

the yellow?

...

20. The red blues a yellow green of pinks, that are 

brown in the purple, and then grays the tan.  What does 

the red do first?

• The child answers a question read by the 
examiner

Conclusions

Successive 

69

The sequence 
of the sounds is 
emphasized in 
this work sheet
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Conclusions

Presentation Outline

o Traditional IQ
• Take an IQ test
• Why were these tests devised and by who?
• Do they measure Ability or Achievement?

o Does a brain-based approach to intelligence 
make a difference? 
• Conceptualizing intelligence from brain function
• Evidence that this approach has validity
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Conclusions

o IQ scores correlate about .5 to .55 
with achievement Intelligence 
(Brody, 1992) 

o But traditional tests have 
achievement in them

o Naglieri (1999) summarized the 
correlations between several tests 
and achievement
• The median correlation between 

each test’s overall score and all 
achievement variables was obtained

IQ Correlations with Achievement?

71



8/8/2015

36

Conclusions

Ability & Achievement (Naglieri, 1999)

WISC-III  DAS WJ-R K-ABC CAS 
FSIQ GCA Cog MPC FS

Median r .590 .600 .625 .630 .700
N 1,284 2,400 888 2,636 1,600
WISC-3: WIAT Manual Table C.1 ages 6-16; WJ-R Technical Manual; CAS Interpretive Handbook; K-ABC 
Interpretative Manual; DAS Handbook.  Increase = (r2

1 - r2
2)/ r2

1 where r2
1 = WISC-3 WIAT correlation

Tests with knowledge Tests with Little knowledge

72

Conclusion: YOU DON’T need Verbal and Quantitative to correlate 

with achievement

Conclusions

oNext, a summary of ability test 
correlations with achievement 
EXCLUDING the scales that clearly require 
knowledge

oThe average correlations of the SCALES 
with achievement and those without 
achievement were obtained to avoid 
criterion contamination…

Correlations with Achievement

73
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Conclusions

Correlations with Achievement

oCorrelations 
between ability & 
achievement 
tests show the 
strength of 
measuring basic 
psychological 
processes

74

Note: All correlations are 
reported in the ability 

tests’ manuals. Values per 

scale were averaged 
within each ability test 

using Fisher z 

transformations. 

Conclusions

Which Tests have Useful Profiles ?
http://www.jacknaglieri.com/cas2.html

75
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Conclusions

Naglieri & Goldstein (2011)

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com)

76

1. We need to know if intelligence 
tests yield distinctive profiles

2. Subtest profile analysis is 
UNSUPPORTED so use scale 
profiles instead

Conclusions

Naglieri & Goldstein (2011)

77

Limitations: different samples and accuracy 
of diagnostic group likely varies

Scales 
should fit a 
theory and 
show mean 
score 
differences 
within a 
measure
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Conclusions

Profiles for SLD (reading decoding)
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Conclusions

Profiles for students with ADHD
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Conclusions

Profiles for SLD (reading decoding) & ADHD
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Conclusions

PASS Profiles and Educational Placement

Students 
receiving special 
education were 
more than four 
times as likely to 
have at least one 
PASS weakness 
and a 
comparable 
academic 
weakness than 
those in regular 
education 81
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SLD Profiles on CAS (Huang, Bardos, D’Amato, 2010)

82

Conclusions

Johnson, Bardos & Tayebi, 2003

o “this study 
suggests that the 
CAS…yields 
information that 
contributes to the 
differential 
diagnosis of 
students suspected 
of having a 
learning disability 
in writing”
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Conclusions

Canivez & Gaboury (2010)

o “the present study 
demonstrated the 
potential of the CAS to 
correctly identify 
students who 
demonstrated 
behaviors consistent 
with ADHD diagnosis.” 
glcanivez@eiu.edu
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Conclusions

Georgiou & Das (2013) 

Jack A. Naglieri, Ph.D.  
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Performance Across Race, 
Ethnicity, Culture and 
Language

We must use tests that 

are fair to minority groups

86

Conclusions

Which Ability tests are Non-
Discriminatory?

non 
discriminatory 

assessments

87
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Mean Differences by Test 
http://www.jacknaglieri.com/cas2.html
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Conclusions

89

PASS 
psychological 

processes 
measured by 

CAS and 
CAS2 yield 

the smallest 
difference
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Naglieri, Rojahn, Matto (2007)

90

Hispanic 

White 

difference 

on CAS Full 

Scale of 4.8 

standard 

score points

(matched)

PASS neuropsychological 
abilities in other languages

Jack A. Naglieri, Ph.D.  
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Hispanic ELL Students with Reading 
Problems

92

Conclusions

Hispanic ELL Students with Reading Problems
http://www.jacknaglieri.com/cas2.html

Slides by Jack A. Naglieri, Ph.D. Professor of Psychology, George Mason University. 
Fairfax, VA 22030. naglieri@gmu.edu 93
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Jack A. Naglieri, Ph.D.  George Mason Univ, Fairfax, VA 
22030.  naglieri@gmu.edu
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English Spanish CAS

Conclusions

SLD and 
PASS 
scores

Otero, Gonzales, Naglieri (2012)
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Otero, Gonzales, Naglieri (2012)

o Fagan (2000) as well as Suzuki and Valencia 
(1997) suggested that a cognitive processing 
approach like that used in the CAS would avoid 
the knowledge base required to answer verbal 
and quantitative questions found on most 
traditional IQ tests and would be more 
appropriate for culturally and linguistically 
diverse populations. 

o PASS results support this idea.

Jack A. Naglieri, Ph.D.  96
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INTERNATIONAL PASS RESULTS

97
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CAS in Italy
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Conclusions

US and Italian Samples– Mean Scores

99
Italian mean = 100.9 &US mean = 100.5 using US NORMS 



8/8/2015

50

Conclusions

Presentation Outline

o Are traditional IQ tests fair?
• Take an IQ test
• Who devised these tests?
• IDEA and test fairness

o A brain-based approach to intelligence 
Conceptualizing intelligence from brain function
• Evidence that this approach has validity

o Is PASS an approach that is more fair?
o Is PASS relevant to instruction?

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com)
10

0

Conclusions

Iseman & Naglieri (2010)
http://www.jacknaglieri.com/cas2.html
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10
2

Design of the Study

Experimental and Comparison Groups

7 worksheets with Normal Instruction

Experimental 
Group

19 worksheets with 
Planning Facilitation

Comparison 
Group

19 worksheets with 
Normal Instruction

jnaglieri@gmail.com     www.jacknaglieri.com

Conclusions
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41
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45

Normal Instruction Planning Facilitation

32.79

29

37.81

42.66

10
3

Worksheet Pre-Post Means and Effect Sizes for the 
Students with ADHD

ES =

2.4

ES =

0.6

Reminder 
< .2 = no effect

.2 - .5 = small 
.6 - .8 = medium 

> .8 = large
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0.6 ES =

2.4
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Intervention
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WJ Math Fluency Means and Effect Sizes for the 
Students with ADHD
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> .8 = large
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Intervention
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WIAT Numerical Operation Means and Effect Sizes 
for Students with ADHD

ES =

0.4ES =
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< .2 = no effect
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.6 - .8 = medium 
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One Year Follow-up

Jack A. Naglieri, Ph.D.    jnaglieri@gmail.com     www.jacknaglieri.com
10

6

Conclusions

o All traditional IQ tests are contaminated by 
knowledge which distort the IQ score

o We can do better with the a neurocognitive 
approach to defining and measuring 
intelligence 
• Profiles for special populations
• Smaller differences across race, ethnic and culture
• Relevance to intervention

10
7

Why PASS works: cultures / languages?Take Away Message
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Resources available at:

10
8


