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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

www.jacknaglieri.com
https://www.facebook.com/NaglieriNonverbalAbilityTest

2

 General information, presentation handouts, copies of published research and book 
chapters and to ask a question see my Facebook and web page.
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Conclusions

Conclusions : IQ Fundamental Flaw

Although IQ tests have been criticized, 
especially regarding issues of test bias, few 
understand that these tests are fundamentally 
flawed because of their reliance on knowledge

The result:
• Students who come from low income families, are 

culturally different, and have limited English 
proficient are not assessed accurately

• And they don’t reach their potential because they 
are denied gifted education
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Nonverbal Tests

Getting the Big Picture
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Conclusions

Wall Street Journal
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Conclusions

Wall Street Journal

Devion lives with his mother and father 
and two siblings in Springfield, Illinois

The family has an annual income of 
$12,000

Both parents have high-school 
equivalency diplomas

Devion’s father, Steven, was recently laid 
off from a bookbinding job

6
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Conclusions

Wall Street Journal

• Seven-year-old Devion 
Ross lives in a ramshackle 
house opposite a 
pawnshop

• He and an older brother 
recently slept several 
nights on bare mattresses 
in a front room because a 
raccoon had gnawed 
through their bedroom 
ceiling
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Conclusions

Wall Street Journal

At home, Devion often reads or does word puzzles 
while his friends play outside. 

He is writing a book of several chapters using the 
family's 10-year-old computer, which was bought 
second-hand for $100. It has a broken mouse. 

 "I like to read books all day long," he says. "I'm the 
only one I know that writes stories. It's a special 
secret I keep." 

8
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Conclusions

Wall Street Journal

Devion attends class in a middle-class white 
neighborhood, under a desegregation plan 

 In kindergarten, he scored 141 out of a possible 150 
on the Naglieri Nonverbal Ability Test

Devion's high Naglieri score brought him an invitation 
to attend the magnet school last year

He was the only African-American at his elementary 
school to qualify for gifted services

 But there have been problems
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Conclusions

Wall Street Journal

His parents didn't follow up on his placement 
in GT. 

Devion’s mother missed the appointment 
because she was exhausted from working an 
overnight shift as a caretaker. 

And…
He has been barred from two field trips 

because of misbehavior. Mrs. Gruebel says he 
is "extremely bright, but he's not doing the 
work he can do" and often doesn't follow 
directions.
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Conclusions

Wall Street Journal

Devion’s teacher recently told the class to 
write to Mickey Mouse, congratulating the 
cartoon character on his 75th birthday and on 
being a good role model. "Second-graders 
have to learn how to write a friendly letter," 
she said.

Afterward, Devion said the assignment bored 
him because he prefers Pokemon to Mickey 
Mouse: "I could write 100 pages about 
Pokemon. A whole book.“
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Conclusions

Wall Street Journal

It is not unusual for smart children like 
Devion to develop behavior problems and 
inattention because their intellectual 
needs aren't met.

Devion may soon get more instruction 
that's geared to his ability. 

12
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Conclusions

Wall Street Journal

Although the Iles magnet school is so 
crowded it rarely accepts transfers, after 
the Wall Street Journal began looking at 
Devion's situation, he was invited to 
transfer in. 

He started there January 5th, 2004.
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Conclusions

Helping Gifted Children Learn

This presentation is about children with may 
not have the academic skills or command of 
the English language to do well in school, yet 
they are very smart – gifted

These children can become very talented given 
the opportunity to learn

There are many children like this in our 
country, and their numbers are growing

14
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Conclusions

Presentation Outline

Why do IQ tests follow the Verbal, 
Quantitative, Nonverbal format?

What do verbal and nonverbal tests 
measure?

Nonverbal Tests & NNAT
Is a nonverbal test effective for 

screening for gifted students
Gifted Ed Discrimination on Trial: 

Guilty Verdict
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Conclusions

Origins of Traditional IQ 

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

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 16

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

Seashore, Terman, 
and others… 

Conclusions

Origins of Traditional IQ 

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

They considered many 
options including tests that 
Lewis Terman’s student 
Arthur S. Otis developed

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 18
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Conclusions

Origins of Traditional IQ

 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

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 19

E. L. Thorndike

R. Woodworth

Conclusions

Origins of Traditional IQ

By July of 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.

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 20
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Conclusions

IQ’s Origins

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

• classify people from many 
backgrounds by mental 
capacity

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 21

Conclusions

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

22

Verbal & 

Quantitative
Nonverbal
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Conclusions

ARMY ALPHA

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 23

Conclusions

Verbal and Nonverbal 

Now you will take the Information
subtest from the original Alpha (Verbal) 
IQ test

There will be 10 questions
Write your answers to each question
You will have 60 seconds…
Ready?
BEGIN

24
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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. The President during the Spanish War was
10. Fatima is a make of 

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 25

tobacco
fruit
typewriter
Mogul
engineers
Superbas
fabric
corn
Mckinley
cigarete

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

Conclusions

Army Mental Tests  Information & WISC

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 26
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Conclusions

Army Mental Tests  Arithmetic on WISC

Disarranged sentences
Arithmetical reasoning
Information
Synonyms, antonyms
Practical Judgment
Number series
Analogies

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 27

Conclusions

Army Mental Tests - Vocabulary

Disarranged sentences
Arithmetical reasoning
Information
Synonyms, antonyms
Practical Judgment
Number series
Analogies

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 28
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BUT WAIT ! How do 
IQ and Achievement 
Tests Differ?

The TRUTH about IQ and 
achievement tests…

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 29

Conclusions

VIQ is Achievement

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:
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Conclusions

VIQ is Achievement

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

Conclusions

CogAT Form 6 Level D Verbal

CogAT Verbal Classification 
• Which answer goes with the words 
“red, brown, yellow” 

A color
B crayon
C paint
D green
E marker

 ITBS Vocabulary test 
– Select the answer that has 

the same meaning as the 
target word. 
– “To peek in the box” 

A push

B stand

C break

D look 
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Conclusions

CogAT Sentence Completion

The child reads a sentence and selects an 
option that completes the meaning
Birds ____ in the sky” 

A nest C swim
B fly D float

This is also a vocabulary test
And, these questions require reading
What level of reading is required?

Conclusions

CogAt Sentence Completion 

CogAT Form D Level 6 is intended for 
children in grades 5 and 6

The Sentence Completion test readability 
grade level is 6.1 (range 3.7 - 10.4) using 
Flesch-Kincaid readability formula

80% of the items have readability values 
of grade 5 or more!
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Conclusions

CogAt Sentence Completion for Grades 5+6

Frequency of Flesch-Kincaid  Readability Values for CogAT Sentence 

Completion Test Items
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Numbers of Items by Readability Grade Scores

Conclusions

CogAt and ITBS Math

 The CogAT Equation Building test demands basic 
math skills to determine how numbers and symbols 
can be combined to yield a specific numerical value 
• 7 x 4 = ? 
• 15 + 4 – 6 + 2 =?

 ITBS Math Concepts also involves equations
• the student is given a math problem and asked to select 

which of four possible equations can be used to answer the 
question
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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

Quantitative Ability or Achievement?

• “Drinks and snacks cost 
money. Show me how 
much money these drinks 
and snacks would cost.”

• “If you bought 
both balls and you 
had this much 
money, how much 
money would you 
have left?”

WJ-III ACH 

Applied ProblemsStanford-Binet 5 

Quantitative Reasoning
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Conclusions

The Same Arithmetic Item!

Stanford-Binet 5 

Quantitative 

Reasoning

Woodcock 

Johnson-III 

Achievement 

Math Fluency 

subtest

WIAT-II 

Numerical 

Operations

Conclusions

Ability or Achievement ?

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 40
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Conclusions

Which is Ability and which is Achievement?

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 41

Conclusions

Take Away Message

 Verbal  and quantitative tests on traditional IQ are 
too confounded by achievement to be viable 
measures of general ability for students from poverty 
and all those with limited opportunity to learn as well 
as English language learners

 These tests under-estimate the actual ability of 
students who did not the the exposure to English and 
math
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Conclusions

Vocabulary by SES

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 43

Exposure to 

words 

increase 

with 

educational 

level of 

parents.

Conclusions

ARMY BETA

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 44
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Conclusions

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

45

Conclusions

Army Mental Testing WISC Picture Completion

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

46
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Conclusions

Army Beta

• The Performance tests 
on the Beta are 
referred to as 
nonverbal

47

Conclusions

ARMY ALPHA & BETA WECHSLER

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 48
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Conclusions

Back to the Origins of Traditional IQ

One of the Enlisted men in the Medical Corps 
trained in the School for Military Psychology 
was the 22 year old DAVID WECHSLER (Jan 12, 
1896 – May 2, 1981) 
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Conclusions

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)

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 50
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Conclusions

Army Testing Program?

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

51

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.

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 52
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Conclusions

Wechsler-Bellevue (1939)

53

Conclusions

Army Alpha and Beta

The Army Alpha - Verbal and Quantitative 
tests became the Verbal IQ scale

The Army Beta became the Performance 
IQ scale (AKA Nonverbal)

Did this mean Wechsler believed in 
Verbal and Nonverbal intelligences?

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 54
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Conclusions

Presentation Outline

Why Do IQ tests follow the Verbal, 
Quantitative, Nonverbal format?

What do verbal and nonverbal tests 
measure?

Nonverbal Tests & NNAT
Is a nonverbal test effective for 

screening for gifted students
Gifted Ed Discrimination on Trial: 

Guilty Verdict
Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 55

Conclusions

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 ?
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Conclusions

1927 Army Testing

Note there is no mention of measuring verbal 
and nonverbal intelligences

57

Why Beta?

Conclusions

What a Nonverbal Test Measures

nonverbal assessment describes the 
content of the tests used to measure 
general intelligence not a theoretical 
construct of “nonverbal ability” (Bracken 
& McCallun, 1998) 

There is no assumption that nonverbal, as 
opposed to verbal, abilities are being 
measured   
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Conclusions

What a Nonverbal Test Measures

general ability is measured using 
nonverbal tests so that many individuals 
may be assessed using the same set of 
questions

measuring general ability nonverbally is, 
therefore, more appropriate, or fair, for 
culturally and/or linguistically diverse 
populations  

Conclusions

General Intelligence

 The meaning of general intelligence
• “we did not start with a clear definition of 

general intelligence… [but] borrowed from 
every-day life  a vague term implying all-
round ability and… we [are] still attempting 
to define it more sharply and endow it with 
a stricter scientific connotation” (p. 53)”.

• Intelligence Testing: Methods and Results by 
Roudolf Pintner (1923)
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Conclusions

General ability (Naglieri, Brulles & Lansdowne, 2009)

General ability is what allows 
us to solve many different 
kinds of problems

The problems may involve 
• reasoning, memory, 

sequencing, verbal and math 
skills, patterning, connecting 
ideas across content areas, 
insights, making connections, 
drawing inferences, analyzing 
simple and complex ideas. 

Conclusions

Wechsler’s Definition

Definition of 
intelligence:
“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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Conclusions

What a Nonverbal Test Measures

Conclusions

What a Nonverbal Test Measures
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Conclusions

What a Nonverbal Test Measures

Conclusions

General Intelligence

The content of the activities may vary but 
they all require general ability

Tests of general ability may be divided on 
the basis of the content of the 
questions…but that does not mean that 
different abilities are being measured
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Conclusions

Presentation Outline

Why Do IQ tests follow the Verbal, 
Quantitative, Nonverbal format?

What do verbal and nonverbal tests 
measure?

Nonverbal Tests & NNAT
Is a nonverbal test effective for 

screening for gifted students
Gifted Ed Discrimination on Trial: 

Guilty Verdict
Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 67

Nonverbal Tests of General 
Ability

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



10/20/2015

35

Conclusions

What does NNAT2 Measure

71

Naglieri Nonverbal Ability 
Test (Second edition)

A look at some illustrative items

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 72
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Conclusions 73

Girl is woman

as boy is to ?

Both questions 

require 

the same kind 

of thinking!

Both questions 

require 

the same kind 

of thinking!

Conclusions

Presentation Outline

Why Do IQ tests follow the Verbal, 
Quantitative, Nonverbal format?

What do verbal and nonverbal tests 
measure?

Nonverbal Tests & NNAT
Is a nonverbal test effective for 

screening for gifted students
Gifted Ed Discrimination on Trial: 

Guilty Verdict
Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 74
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Conclusions

My Approach

In order to have a scientific basis for use 
of the NNAT, I conducted research on 
special groups to answer the following 
questions:
• Does the NNAT work for Black and Hispanic 

students?
• Does the NNAT work for ELL students?
• Does the NNAT work for males and females?

Slides by Jack A. Naglieri, Ph.D.  jnaglieri@gmail.com 75

Conclusions

Does the NNAT work for all groups?

76
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Conclusions

Race Ethnic Differences

N Mean Diff
White 2,306 99.3
Black 2,306 95.1 4.2

White 1,176 101.4
Hispanic 1,176 98.6 2.8

White 466 103.6
Asian 446 103.9 0.3

77

Conclusions

Race Differences by Test (Naglieri 2015)

Naglieri, J. A. (2015). 
100 Years of 
intelligence testing: 
Moving from 
traditional IQ to 
second-generation 
intelligence tests. In 
Goldstein, Princiotta
& Naglieri, Handbook 
of Intelligence. New 
York: Springer.

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 78

NNAT difference 

of 4.2
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Conclusions

Does the NNAT work for all groups?

 Jack A. Naglieri 
& Donna Ford 
(2003).

 Increasing 
Identification 
of Gifted 
Minority 
Children Using 
the Naglieri 
Nonverbal 
Ability Test 
(NNAT).

 Gifted Child 
Quarterly.

79

Conclusions

Naglieri & Ford (2001)

Sample:
• 19,210 children (fall 1995 NNAT sample)
• Grades K to 12 

Goal: to examine the differential hit rates 
of children identified using NNAT scores
• Cumulative frequency distributions were 

obtained for White (n = 14, 316) , Black (n = 
2,880), and Hispanic (n = 2, 014) samples

80
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Conclusions 81

Naglieri & Ford (2003)
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Conclusions
Slides by Jack A. Naglieri, Ph.D. Professor of Psychology, George Mason University. 

Fairfax, VA 22030. naglieri@gmu.edu 82
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Conclusions

Does the NNAT work for ELL students?

83

Naglieri, Booth, & 
Winsler (2004). 
Comparison of 
Hispanic Children 
with and without 
Limited English 
Proficiency on the 
NNAT. 
Psychological 
Assessment.

Conclusions

Hispanic Children

Slides by Jack A. Naglieri, Ph.D. Professor of Psychology, George Mason University. 
Fairfax, VA 22030. naglieri@gmu.edu 84
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Conclusions

Dr. Dina Brulles Glendale, AZ 
Gifted using NNAT in Years 2000-2006
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Numbers of gifted population depicted by ethnic representation of 
White and Hispanic gifted student populations between 2000-2006

Conclusions

ID Rates for NNAT and COGAT
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Conclusions

Does the NNAT work for males & females?

87

Conclusions 88

Gender Differences on NNAT
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Conclusions

Are Verbal and Quantitative Tests Needed?

WISC-3 NNAT
with with
WIAT SAT9

Median r .59 .63
N 1,284 24,108

WISC-3 data from WIAT Manual Table C.1 ages 6-16
NNAT data from Naglieri (1997) NNAT Technical Manual

Conclusions

Presentation Outline

Why Do IQ tests follow the Verbal, 
Quantitative, Nonverbal format?

What do verbal and nonverbal tests 
measure?

Nonverbal Tests & NNAT
Is a nonverbal test effective for 

screening for gifted students
Gifted Ed Discrimination on Trial: 

Guilty Verdict
Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 90
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Using a Nonverbal Test does 
NOT Necessarily Make Gifted 
Classes more Diverse

U-46 Court Decision about Testing 
ELL Students for Gifted Programs

Slides by Jack A. Naglieri, Ph.D.  jnaglieri@gmail.com 91

Conclusions

Illinois School District U-46

Slides by Jack A. Naglieri, Ph.D.  jnaglieri@gmail.com 92
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Conclusions

Illinois School District U-46

Main question: 
• Does the District’s gifted program unlawfully 

discriminate against Hispanic Students?

Conclusions

Judge Gettleman’s Decision
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Conclusions

Judge Gettleman’s Decision

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 95

Conclusions

Judge Gettleman’s Decision
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Conclusions

Black students represent 19% our nation’s 
public schools but only 10% of gifted education

Hispanic students represent 25% but only 16% 
of gifted education 

At least half a million of these students are not 
receiving the education they need to reach their 
potential (Ford, 2010).

We can solve this social justice problem by 
identifying smart children by using nonverbal 
tests of general ability
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Conclusions

Moving Forward

Identify ALL students who are gifted 
(smart) as well as those who are talented 
(knowledgeable)

Modify the curriculum to meet the needs 
of ALL gifted students

This will have a substantial impact of the 
achievement gap between Black, 
Hispanic, and White students
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Conclusions

Gifted as Social Justice Issue
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