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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 

11:35 – 12:30 

55 minutes ! 

Resources and Disclosures 
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My Background 

Interest in intelligence and instruction 
Experiences at UGA 
Test development 
Need for science to support practice 
Evidence based interpretation 
My personal responsibility as a 

researcher and test developer 
It’s all about the people with test 
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Presentation Outline 

How were traditional IQ tests developed? 
Does V/Q/NV work? 
What is a more modern view of 

Intelligence? 
• Conceptualizing intelligence from brain 

function 
• Evidence that this approach has validity 
• Discrepancy / Consistency Model for SLD 

Does research support second generation 
tests of intelligence? 
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Origins of Traditional IQ  

April 6, 1917 is remembered as the day the United 
States entered World War I.  
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possible role 
psychologists could 
play with the war 
effort (Yerkes, 1921).  

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  
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role psychologists 
could play with the 
war effort (Yerkes, 
1921). 
  Yerkes, Thorndike, 

Seashore, Terman, 
and others…  



5/7/2014 

4 

Origins of Traditional IQ  

A group of psychologists 
decided to meet at the 
Training School in Vineland, 
New Jersey on May 28, 1917 
to identify possible tests 

They considered many 
options (including the group 
tests that Lewis Terman’s 
student Arthur S. Otis 
developed) 
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 The goal was to find tests that could 
efficiently evaluate a wide variety of 
men, be easy to administer and easy to 
score.  

 The tests they assembled were 
examined in a study involving about 
4,000 subjects and the data collected 
and analyzed by another group 
including: Woodworth, Thorndike 
(Chief Statistician), Otis, and Thurstone 
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E. L. Thorndike 

R. Woodworth 
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Origins of Traditional IQ 

• If they were wealthy they traveled in.. 
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Origins of Traditional IQ 

On July 20, 1917 the first research study 
showed that the 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).  

Thus, July 20, 1917 is the birth date of the 
verbal (& quantitative) / nonverbal IQ test 
format; what has become, Traditional IQ tests. 
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Origins of Traditional IQ 

The next step was application of the Alpha and 
Beta tests which was accomplished in about 
250 testing sites around the country 

One of the Enlisted personnel in the Medical 
Corps trained in the School for Military 
Psychology was 

DAVID WECHSLER 

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 11 

Origins of Traditional IQ 

In May of 1918 a 
22 year-old David 
Wechsler arrived 
at Camp Logan in 
Texas to use the 
newly developed 
Alpha and Beta 
(Yerkes, 1921, p. 
40) 
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Army Testing Program? 

David Wechsler (January 12, 1896 
– May 2, 1981)  

 The Army also sent Wechsler to 
the University of London to work 
with Spearman and Pearson 
(1918) 

He got an idea…make a version of 
the Army tests  for use by clinical 
psychologists 

He contacted the Psychological 
Corporation…Who did he speak 
with? 
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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 
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IQ’s Origins 

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

• classify people from many 
backgrounds by mental 
capacity 
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1920 Army Testing 

• Army Alpha 

• Synonym- Antonym 

• Disarranged Sentences 

• Number Series 

• Arithmetic Problems 

• Analogies 

• Information 

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

Verbal & 

Quantitative 
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Army Mental Tests  Information & WISC 
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Army Mental Tests  Similarities on WISC 

Disarranged sentences 
Arithmetical reasoning 
Information 
Synonyms, antonyms 
Practical Judgment 
Number series 
Analogies 
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Army Mental Tests  Arithmetic on WISC 

Disarranged sentences 
Arithmetical reasoning 
Information 
Synonyms, antonyms 
Practical Judgment 
Number series 
Analogies 
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Army Mental Tests - Vocabulary 

Disarranged sentences 
Arithmetical reasoning 
Information 
Synonyms, antonyms 
Practical Judgment 
Number series 
Analogies 
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Army Mental Tests  Comprehension on WISC 
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1920 Army Testing 

• 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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Army Mental Tests  WISC Picture 
Arrangement & Block Design  

23 

Army Mental Tests  WISC Digit Symbol 
(Coding) & Mazes 

24 
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Army Mental Testing  WISC Picture Completion 

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

 

 

26 
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Army Alpha and Beta  

The Army Alpha contained Verbal and 
Quantitative tests which Wechsler put on 
his Verbal IQ scale 

The Army Beta contained visual-spatial 
tests which Wechsler put on his 
Performance IQ, (Perceptual Reasoning) 
and which is often called Nonverbal 

Did this mean Wechsler believed in 
Verbal and Nonverbal intelligences? 
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What a Nonverbal Test Measures 
(Naglieri, Brulles, & Lansdown, 2008) 
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What a Nonverbal Test Measures 
(Naglieri, Brulles, & Lansdown, 2008) 

Wechsler’s Definition 

Definition 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)” 
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Verbal Nonverbal Intelligence? 

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

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

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

achievement in them 

Why NONVERBAL ? 

Antonino Mirenda - 1906 Antoninio 
Mirenda (1894) 
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Antonino Mirenda - 1906 
RMS Pannonia – Messina  Italy to NY City 
December 30, 1912 
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Ellis Island in New York Harbor 
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Ellis Island Screening 

35 

36 

Antoninio Mirenda 
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A. Mirenda Groceries 622 Ave X, Brooklyn, NY 

37 

1927 Army Testing 

Note there is no mention of measuring verbal 
and nonverbal intelligences 

38 

Why Beta? 
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Presentation Outline 

How were traditional IQ tests developed? 
Does V/Q/NV work? 
What is a more modern view of 

Intelligence? 
• Conceptualizing intelligence from brain 

function 
• Evidence that this approach has validity 
• Discrepancy / Consistency Model for SLD 

Does research support second generation 
tests of intelligence? 

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 39 

Rocky1 is a real child with a real problem  
He lives in a large middle class school 

district  
• a wide variety of services are available 
In first grade Rocky was performing 

significantly below grade benchmarks in 
reading, math, and writing.  
• He received group reading instruction 

weekly and six months of individual reading 
instruction from a reading specialist 

• He made little progress and was retained 

Jack A. Naglieri, Ph.D.  George Mason Univ, Fairfax, VA 22030.  naglieri@gmu.edu 40 

The case of Rocky 

Note: This child’s name and other potentially revealing data have been changed to protect his identity. 
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By the middle of his second year in first 
grade Rocky is now working two grade 
levels below his peers and is having 
difficulty in reading, writing, and math 

Rocky was given a complete evaluation 
by the school psychologist 
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The case of Rocky 
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Planning Simultaneous

Attention Successive

The case of Rocky - WISC-IV 

42 

WISC-IV CAS 

Rocky has an ability 
achievement 

discrepancy (LD). But 
we don’t know what 
if anything is causing 
his academic failure 

despite much 
academic 

intervention.  
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The case of Rocky 

What have we done to enhance the 
information from the WISC?  
• Subtest analysis (doesn’t work) 
• Interpretation of subtests according to other 

views (Working Memory, Speed, CHC, etc) 
which doesn’t work 

• Abandon IQ testing all together (doesn’t 
work) 

We want to help our students, but how? 
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Take Away Message 

Wechsler used the Arm Mental Tests to make 
an individually administered measure of IQ 

There was no theory of intelligence upon 
which the Army Mental Tests, Wechsler’s 
tests, the Binet, DAS and WJ were built 

We have worked hard to bring a model or 
theory of intelligence to IQ tests 

Instead we should demand that all intelligence 
tests be built on a theory (not a model or idea) 
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The Solution: 
Rethink IQ and Intelligence 

Start with a  

THEORY OF INTELLIGENCE 

Then Build a Test of Intelligence 

Galileo Galilei 

“It appears to me”, Vincenzo 
Galileo remarked, “that those 
who rely simply on the weight 

Jack A. Naglieri, Ph.D 46 

of authority to prove any assertion, without 
search out the arguments to support it, act 
absurdly. I with to question freely without 
any sort of adulation. That well becomes 
any who are sincere in the search for truth.” 
(James Reston’s book, Galileo)  
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Presentation Outline 

How were traditional IQ tests developed? 
Does V/Q/NV work? 
What is a more modern view of 

Intelligence? 
• Conceptualizing intelligence from brain 

function 
• Evidence that this approach has validity 
• Discrepancy / Consistency Model for SLD 

Does research support second generation 
tests of intelligence? 
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IQ as Neurocognitive Abilities 

Start with a theory  
A theory based on brain research  
Build a new test on the theory 
Do not let traditional IQ constrain the 

content of a new test 
Expand the scope of the test to include 

specific abilities not in traditional IQ 
Replace IQ with neurocognitive abilities 

48 
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IQ as Neurocognitive Abilities 

Das and Naglieri publish the Cognitive 
Assessment System (Naglieri & Das, 1997) and 
the CAS2 (Naglieri, Das, & Goldstein, 2014.)  

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

The CAS is the 
first intelligence 
test to be built 
on a specific 
theory of 
intelligence. 

How?  

50 

IQ as Neurocognitive Abilities 

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

 
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IQ as Neurocognitive Abilities 

PASS theory is a modern way to define 
‘ability’ (AKA – intelligence) 

Planning = THINKING ABOUT THINKING 

Attention = BEING ALERT  

Simultaneous = GETTING THE BIG PICTURE 

Successive = FOLLOWING A SEQUENCE 
 

51 

IQ as Neurocognitive Abilities 

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

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

52 

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. 
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The Neurocognitive  Theory 

The Neurocognitive Test 
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Neurocognitive Abilities For Teachers 
(www.kathleenkryza.com) 

55 

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 

56 



5/7/2014 

29 

Planned  Codes 

 Child fills in the codes 
in the empty boxes 

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

57 

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 

Planned Codes 2 

• Page 2 

• What is a good 
plan to complete 
this page?  

• Note orientation 

A 

X  O 

B 

O  O 

C 

X  X 

A B C D 

A B C D 

A B C D 

B B C D 

D 

O  X 

A 

C 

A 

D 
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Jack A. Naglieri, Ph.D.  George Mason Univ, Fairfax, VA 22030.  naglieri@gmu.edu 59 

PASS Theory 

Attention is a neurocognitive ability 
used  to selectively attend and resist 
distractions 
• selective attention 
• focused cognitive 
 activity over time 
• resistance to  
 distraction 

60 

No Response 

No Response 

Response 
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Attention Test Instructions:  
You will see words like  

RED 
 Your task: say the COLOR (blue) 

not the word (red) 

READY ? 
61 
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Expressive Attention - Italiano 

63 

ROSSO BLU VERDE GIALLO 

GIALLO VERDE ROSSO BLU 

ROSSO GIALLO GIALLO VERDE 

BLU VERDE ROSSO ROSSO 

VERDE GIALLO BLU GIALLO 

PASS Theory 

Simultaneous 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 

64 
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Simultaneous Neurocognitive Ability 

Girl is to woman as boy is to _____? 

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

? 

1 2 3 4 5 

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

PASS Theory 

Simultaneous 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 

66 



5/7/2014 

34 

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 

Girl Cow Wall Car 

Take Away Message 

Intelligence is better conceptualized based on 
brain function 

PASS is a brain-based theory of intelligence 
PASS is measured by the Cognitive Assessment 

System (Naglieri & Das, 1997) and the 
Cognitive Assessment System – Second Edition 
(Naglieri, Das & Goldstein, 2014) 

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 68 
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Presentation Outline 

How were traditional IQ tests developed? 
Does V/Q/NV work? 
What is a more modern view of 

Intelligence? 
• Conceptualizing intelligence from brain 

function 
• Evidence that this approach has validity 
• Discrepancy / Consistency Model for SLD 

Does research support second generation 
tests of intelligence? 
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Comparison of 
Intelligence Tests 

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 70 
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Naglieri & Goldstein (2011) 
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1. We need to know if intelligence 

tests yield distinctive profiles 

2. Subtest profiles – 

UNSUPPORTED so use 

Scales instead 

Naglieri & Goldstein (2011) 
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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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73 

Comparison of Tests: Reading Decoding 

Jack A. Naglieri, Ph.D.  George Mason Univ, Fairfax, VA 22030.  naglieri@gmu.edu 74 

Comparison of Tests: ADHD 
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Johnson, Bardos & Tayebi, 2003 

 “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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Performance Across Race, 
Ethnicity, Culture and 
Language 

Non-discriminatory Assessment 

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 76 
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77 

Why PASS? 

Mean Score Differences by Race 

Traditional  
 SB-IV (matched) 12.6 
 WISC–IV (normative sample) 11.5 
 WJ- III (normative sample) 10.9 
 WISC–IV (matched) 10.0  
Second-Generation 
 K-ABC (normative sample) 7.0 
 K-ABC (matched) 6.1 
 KABC-2 (matched) 5.0 
 CAS-2 (normative sample) 6.3 
 CAS (demographic controls) 4.8 
 CAS-2 (demographic controls) 4.3 

 Notes: Stanford-Binet IV (SB-IV) from Wasserman (2000); (Woodcock-Johnson III) WJ-III from Edwards & Oakland (2006); 

Kaufman Assessment Battery for Children (K-ABC) matched from Naglieri (1986); Kaufman Assessment Battery for Children-2 from 
(Lichenberger, Sotelo-Dynega & Kaufman, 2009); CAS from Naglieri, Rojahn, Matto & Aquilino (2005); Wechsler Intelligence Scale 
for Children – IV (WISC-IV)  from O’Donnell (2009).  

 
78 
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Slides by Jack A. Naglieri, Ph.D. Professor of Psychology, George Mason University. 
Fairfax, VA 22030. naglieri@gmu.edu 79 

80 

English Spanish CAS 
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US and Italian Samples – Factor Structure 

81 

US and Italian Samples– Mean Scores 

82 
Italian mean = 100.9 &US mean = 100.5  



5/7/2014 

42 

Why does PASS theory work? 
• It measures important basic neurocognitive 

processes 
• It does not measure ability by tests that 

involve academic skills, that is no 
vocabulary, information, arithmetic, etc. 

All traditional IQ tests with verbal and 
quantitative tests are contaminated by 
knowledge 

83 

Why PASS works: cultures / languages? Take Away Message 

Back to Rocky 

He has a severe learning disability 

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 84 
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94 

103 

88 
91 

65
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85

95

105

Verbal C Perceptual R

Working M P Speed

72 

102 

98 

76 

65

75

85

95

105

Planning Simultaneous

Attention Successive

Rocky’s WISC-IV and CAS results 

85 

WISC-IV CAS 

Rocky meets the definition of SLD in IDEA: a 
“disorder in one or more of the basic 
psychological processes” 
• Planning = 72 & Successive = 76 

Rocky has documented academic failure 
He has a pattern of strengths and 

weaknesses in cognitive processes that 
underlie his academic problems 

See Naglieri (1999) Essentials of CAS 
Assessment for more information 

86 

The case of Rocky 
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Rocky needs… 
• Specialized instruction that takes into 

account his learning needs 
• Instruction should emphasize the use of 

strategies and plans in all content areas 
• Instruction should include ways to better 

work with serial information 
• Rote memory and phonics instruction are ill-

advised 

Jack A. Naglieri, Ph.D.  George Mason Univ, Fairfax, VA 22030.  naglieri@gmu.edu 87 

The case of Rocky 

The case of Rocky 

88 
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Rocky Needs Cognitive Strategy Instruction  

89 

Take Away Message 

Traditional IQ tests have limits 
Neurocognitive tests are a logical step in 

the evolution of intelligence testing 
• Sensitivity to learning problems 
• Equitable assessment for diverse groups 
• Relationship to instruction 

We will help more students using 
second-generation ability tests…and a 
final thought 

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 90 
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Galileo Galilei 

Vicenzo Galileo: 
“It appears to me that they who rely 
simply on the weight of authority to 
prove any assertion, without 
searching out the arguments to 
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support it, act absurdly. I wish to question 
freely and to answer freely without any sort of 
adulation. That well becomes any who are 
sincere in the search for truth” (From James 
Reston’s book entitled Galileo) 


