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Additional Information

PASS: A new way to think about and measure intelligence 3

� See www.jacknaglieri.com for free copies of my research, 
handouts on PASS theory, Executive Function, Specific 
Learning Disabilities, Autism, identification of Gifted, etc.

Topical Outline

�Conclusions
� IQ’s dirty little secret
� Improving IQ using neuroscience

� A “basic psychological processing” approach to 
understanding learning and learning problems
� Processing and SLD

� Gifted and high ability students PASS processing, 
relevance to instructional planning and SLD 
eligibility determination
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Conclusions
� Traditional IQ has limited our understanding of 

intelligence (aka – ability) which in turn has greatly 
limited what school psychologists can say to improve 
classroom instruction

� A neuroscience approach to defining intelligence as 
neurocognitive abilities is much more powerful, relevant 
to instruction and fair to diverse students (i.e. more 
socially just)

� Changing the way we conceptualize and measure 
intelligence will impact all students, including those in 
Gifted education

� I will show you that gifted students can have strengths 
and weaknesses in neurocognitive abilities which warrant 
instructional modifications and in some cases SLD 
designation
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Traditional IQ and Achievement Tests
� 1975 Charles Champagne Elementary, Bethpage, NY

PASS: A new way to think about and measure intelligence 7

� Typical assessment 
� Draw A Person
� Bender-Gestalt
� WISC
� Peabody Individual 

Achievement Test
� Sentence 

Completion Test
� Developmental 

history
� other measures as 

needed

Traditional IQ and Achievement Tests
� When I conducted my comprehensive evaluations I 

noticed that parts of the WISC were VERY similar to parts 

of the achievement test I was giving

� In fact the Peabody Individual Achievement Test (1970) had 

a General Information and Arithmetic subtests JUST LIKE 

THE WISC!

� That is still true today…

PASS: A new way to think about and measure intelligence 8
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Thinking vs Knowing
� Scales on IQ tests that are confounded by knowledge

� WISC-V 
� Verbal Comprehension: Vocabulary, Similarities, 

Information & Comprehension
� Fluid Reasoning: Figure Weights, Picture Concepts, 

Arithmetic

� WJ-IV 
� Comprehension Knowledge: Vocabulary & General 

Information 
� Fluid Reasoning: Number Series & Concept Formation
� Auditory Processing: Phonological Processing

9

We should NOT measure 
intelligence with tests that demand 

knowledge!

10

Which is Ability and which is Achievement?
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WHY DO WE 
MEASURE IQ THE 
WAY WE DO?

THE HISTORY OF IQ
TESTS

11

Evolution of IQ 
http://www.jacknaglieri.com/cas2.html
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Origins of Traditional IQ 

April 6, 1917 was the day the United States entered World War I. 

On that same day a group of psychologists held a meeting in 
Harvard University’s Emerson Hall to discuss the possible role 

13

psychologists could play with 
the war effort (Yerkes, 1921).
Some of the members: 
Yerkes, Thorndike, Seashore, 
Terman, Otis and others… 

Origins of Traditional IQ 

� They met at the Training School in 
Vineland, New Jersey in May of 
1917 to construct an ability test

� By July of 1917 they 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). 

� What did these test look like?

14

R. Woodworth

E. L. Thorndike
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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

15

Verbal & 
Quantitative

Nonverbal

The First IQ TEST: Alpha (Verbal)
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 

16

tobacco
fruit
typewriter
Mogul
engineers
Superbas
fabric
corn
Mckinley
cigarette

From: Psychological Examining the United States Army (Yerkes, 1921, p. 213)
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The First IQ Test: Beta (Nonverbal)

� There is no mention of measuring verbal and 
nonverbal intelligences

� Verbal tests posed a social justice issue

17

Why Beta?

From Alpha/Beta to Wechsler IQ

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

18
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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)”

19

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

20
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Myth of Verbal IQ - Conclusions
� The lack of a clear distinction between ability and 

achievement tests has corrupted the very concept of  IQ
� Students with limited education are disadvantaged when 

assessed with Verbal and Quantitative “ability” tests
� The result is

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

� under-representation Black, Hispanic, and Native American 
students by 50% to 70% (U.S. Dept of Education, 1993) 

� What do the percentages mean in terms of real numbers?

21

Gifted Students Missed

22

� From: Naglieri, J. A. & Otero, T. M. (2017). Essentials of CAS2 
Assessment. New York: Wiley.
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Neurocognitive Tests are Less Biased

23

Topical Outline

�Conclusions
� IQ’s dirty little secret
� Improving IQ using neuroscience

� A “basic psychological processing” approach to 
understanding learning and learning problems
� Processing and SLD

� Gifted and high ability students PASS processing, 
relevance to instructional planning and SLD 
eligibility determination

24



11/7/18

13

Neuroscience gives us 
a road map!

25

Intelligence as Neurocognitive Abilities

� Sternberg (2015) has stated that 

� “the field of intelligence [has been] lost in a 

theoretical swamp. Researchers were falling 

over each other to compete either in 

determining which of various psychometric 

theories (e.g., Spearman, Thurstone, Cattell, 

Guilford, Guttman) had the most support; or … 

they were trying to synthesize these theories 

(e.g., John Carroll)” 
Sternberg (2015) in Cognition, Intelligence and Achievement (Eds. Papadopoulos, 

Parrila & Kirby)

PASS: A new way to think about and measure intelligence 26
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From IQ to Brain Function (PASS)

Learning is based on BRAIN function.
ØWechsler, WJ, Binet (traditional IQ) was not based on the brain
ØWe can redefine intelligence as neurocognitive processes based 

on brain function (A. R. Luria)
Reinvent understanding of intelligence based on

the brain.
ØMeasure brain function, not IQ
ØDo not include achievement test questions
ØMeasure thinking not knowledge (less cultural bias)

27

Cognition or Knowledge?

�What does the student have 
to know to complete a task?
� This is dependent on instruction

�How does the student have to 
think to complete a task?
� This is dependent on the brain –
PASS

� We must assess ability and 
achievement separately 

I know that!

I need a 
plan!
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Intelligence as Neurocognitive Abilities
� In Das and Naglieri’s first meeting (February 11, 1984) 

they proposed that intelligence was better defined as 

PASS processes and began development of the 

Cognitive Assessment System (Naglieri & Das, 1997).

• The CAS was the 

first intelligence

test to be built on 

a specific theory of 

intelligence.

19841997
April 2018

�Planning = THINKING ABOUT 

HOW YOU DO WHAT YOU 

DECIDE TO DO

�Attention = BEING ALERT AND 

RESISTING DISTRACTIONS

�Simultaneous = GETTING THE 

BIG PICTURE

�Successive = FOLLOWING A 

SEQUENCE

PASS = ‘basic psychological 

processes’

PASS Theory based on A. R. Luria

30

From: Essentials of CAS2 Assessment. Naglieri & Otero, 2017 
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PASS neurocognitive theory

31

From: Essentials of CAS2 Assessment. Naglieri & Otero, 2017 

PASS Theory: Planning
} Planning is a neurocognitive process that a person uses 

to determine, select, and use efficient solutions to 
problems
� problem solving 
� developing plans and using strategies
� retrieval of knowledge
� impulse control and self-control 

� These can also be described as executive function, 
metacognition, strategy use

32
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Planned Codes

} Child fills in the codes 
in the empty boxes

} Children are 
encouraged to think 
of a good way to 
complete the page

33

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

CAS2: Rating Scale Planning

34
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Math Strategies

35

This work sheet 
encourages the 
child to use 
strategies (plans) 
in math such as: 
“If 8 + 8 = 16, then 
8 + 9 is 17”

PASS neurocognitive theory

36

From: Essentials of CAS2 Assessment. Naglieri & Otero, 2017 
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}Attention is a basic psychological process we 
use to selectively attend to some stimuli and 
ignores others
� focused cognitive

activity
� selective attention
� resistance to 

distraction

37

PASS Theory

No Response

No Response

Response

38

CAS2 Expressive Attention

RED BLUE GREEN YELLOW
YELLOW GREEN RED BLUE

RED YELLOW YELLOW GREEN
BLUE GREEN RED BLUE

GREEN YELLOW RED YELLOW

• The child says the color not the word 
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CAS2: Rating Scale Attention

39

Attention

40

Reading comprehension is difficult because of the increased 
attentional demands of the similar options
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PASS neurocognitive theory

41

From: Essentials of CAS2 Assessment. Naglieri & Otero, 2017 

} Successive processing is used whenever we do 
something in a specific serial order
� Anything we comprehend, speak, or do in a sequence 

requires successive processing 
� Measure Successive processing with 

� recall of the sequence of words stated by the 
examiner

� Examiner shows a page with numbers on it for 3 
seconds and the subject responds by saying the 
numbers in order

42

PASS: Successive

GirlCow Wall Car
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CAS2: Rating Scale Successive

43

} Successive processing is used when information is in 
a specific serial order
� Decoding words
� Letter-sound correspondence
� Phonological tasks
� Understanding the syntax of sentences
� Comprehension of written instructions
� Sequence of words, sentences, paragraphs
� Remembering the sequence of events in a story that 

was read

44

PASS Theory: Successive
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Insights…

�Even thought tasks were different in 
content and modality, they required the 
same kind of thinking

45

PASS neurocognitive theory

46

From: Essentials of CAS2 Assessment. Naglieri & Otero, 2017 
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PASS Theory

� Simultaneous processing is used to integrate stimuli 
into groups
� Stimuli are seen as a whole
� Each piece must be  related to the other

47

Simultaneous Processing• Whole language
• Seeing word as a whole
• Verbal concepts
• Geometry, math word 

problems

CAS2: Rating Scale Simultaneous

48
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CAS2 Verbal-Spatial Relations

Which picture shows a boy behind a girl?
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Test Yourself !

51

Solve these analogies:

C7 is to F as E7 is to _____?

Girl is woman as boy is to _____?

Insights…

�Even thought tasks were different in 
content and modality, they required the 
same kind of thinking

52
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53

Numbers 
from 1 to 100

Simultaneou
s processing 
facilitated 
by this work 
sheet

PASS Comprehensive System 
(Naglieri, Das, & Goldstein, 2014)

54

CAS2 Core 
(8 subtests)

Full Scale
Planning
Simultaneous
Attention
Successive 

CAS2 Brief
(4 subtests)

Total Score
Planning
Simultaneous
Attention
Successive 

CAS2 Rating Scale
(4 subtests)

Total Score
Planning
Simultaneous
Attention
Successive 

CAS2 Extended 
(12 subtests)

Full Scale
Planning
Simultaneous
Attention
Successive 

Supplemental Scales
Executive Function
Working Memory
Verbal / Nonverbal
Visual / Auditory

For eligibility determination 
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Topical Outline

�Conclusions
� IQ’s dirty little secret
� Improving IQ using neuroscience

� A “basic psychological processing” approach to 
understanding learning and learning problems
� Processing and SLD

� Gifted and high ability students PASS processing, 
relevance to instructional planning and SLD 
eligibility determination

55

A Study of Gifted Students
� N = 142

� Similar numbers of girls and boys in Grade 4, 5 and 6. 
� all native speakers of English 
� came from families of middle to upper-middle 

socioeconomic background 
� Identified according to this definition:

� “Giftedness is exceptional potential and/or performance 
across a wide range of abilities in one or more of the 
following areas: general intellectual, specific academic, 
creative thinking, social, musical, artistic and kinesthetic” 
(Alberta Education, 2012, p. 6).  

jnaglieri@gmail.com     www.jacknaglieri.com 56
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A Study of Gifted Students
� Tests given

� WASI –II (Vocabulary and Matrix Reasoning)
�Woodcock-Johnson III (WJ-III; Woodcock, 

McGrew, & Mathers, 2001) Broad Reading 
score from: Letter-Word Identification, 
Reading Fluency, and Passage 
Comprehension

� Cognitive Assessment System (CAS; Naglieri & 
Das, 1997) to measure PASS neurocognitive 
processes

57

A Study of Gifted Students

58

Table 1 shows WASI-II FSIQ 
slightly higher than CAS FS - but 
CAS shows more variability

� Average WASI-III Full Scale and CAS Full scale were similar 
but CAS standard deviation and range was higher
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WASI-II, PASS, WJ-III scores >119 (91st %tile)

� 68% (n = 97) students had a Full Scale on the WASI-II of 
120 or higher

� 72% (N = 102) had a Full Scale of 120 or higher on the CAS
� Not all the students in this sample of students identified 

as gifted had a Full Scale score above 119
� Most of the students had high (>119) reading scores

59

Broad 
Reading 

Letter-Word 
Identification

Reading 
Fluency

Passage 
Comprehension

Broad 
Math Calculation

Math 
Fluency

Applied 
Problems

94 58 105 20 45 27 25 54
66% 41% 74% 14% 32% 19% 18% 38%

A Study of Gifted Students

60

Broad 
Reading 

Letter-Word 
Identification

Reading 
Fluency

Passage 
Comprehension

Broad 
Math Calculation

Math 
Fluency

Applied 
Problems MNWJ

WASI-II 
FSIQ .24 .37 .13 .29 .34 .31 .06 .42 .34
CAS FS .53 .36 .50 .38 .50 .39 .46 .43 .62
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Table 2 shows CAS Full Scale scores 
correlated significantly  higher with WJ-
III achievement scores than the WASI-II
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A Study of Gifted Students

61

� This table shows the number of gifted students who have 
a PASS score that is significantly different from that 
student’s average PASS score
� That means the students has a specific neurocognitive 

processing strength or weakness (i.e., learning profile)

A Study of Gifted Students
� Two sets of PASS scores 

were studied
� Significant variation in 

relation to student’s 
average has 
instructional relevance

NOTE: 90 to 109 is the AVERAGE RANGE 62

114

129

95

118

75

85

95

105

115

125

135

Planning Attention Simultaneous Successiv e

PASS Prof ile

Significant Strength

Significant 
Weakness



11/7/18

32

A Study of Gifted Students

63

� This table shows the number of gifted students who have a 
PASS score that is significantly different from that student’s 
average PASS score AND the score is < 90; and with low WJ-III

� These students have a specific neurocognitive processing weakness; 
suggesting instructional modifications

� These students with low PASS scores AND low WJ-III achievement 
indicates a Specific Learning Disability

114

129

95

118

104

119

85

108

80

90

100

110

120

130

140

Planning Attention Simultaneous Successiv e

PASS Prof ile PASS Disorder

A Study of Gifted Students
� Two sets of PASS scores 

were studied
� Significant variation in 

relation to student’s 
average has 
instructional relevance

� Significant variation in 
relation to student’s 
average AND a 
standard score less 
than 90 (< 25th %tile) 
supports designation 
as SLD

NOTE: 90 to 109 is the AVERAGE RANGE 64

Significant Strengths

Significant 
Weaknesses
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� The IDEA definition of SLD is
� “… a disorder in 1 or more of 

the basic psychological 
processes ... [that results] in 
the imperfect ability to 
listen, think, speak, read, 
write, spell, or do 
mathematical calculations.”

� “Establishing a disorder in 
the basic psychology 
processes is essential for 
determining SLD”

Hale,	Naglieri,	Kaufman,	&	Kavale	(2004)

65

66jnaglieri@gmail.com     www.jacknaglieri.com

Discrepancy Consistency Method (DCM)

� The Discrepancy 
Consistency 
Method (DCM) 
was first 
introduced in 
1999 (most 
recently in 2017)
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Discrepancy Consistency Method
� The Discrepancy Consistency Method is used to determine if 

there is evidence of “a disorder in 1 or more of the basic 
psychological processes … which manifests itself in the 
imperfect ability to listen, think, speak, read, write, spell, or do 
mathematical calculations.”

� The disorder in 1 or more basic psychological processes is
found when a student shows a pattern of strengths and 
weaknesses in basic psychological processes, and…

� The imperfect ability to listen, think, speak, read, write, spell, 
or do mathematical calculations is found when a student 
shows a pattern of strengths and weaknesses in achievement

� The result is two discrepancies and a consistency

67

Significant 
Discrepancy

Significant 
Discrepancy

Consistent 
Scores

Academic Skills 
Weakness(es)

Processing 
Weaknesses

Processing 
Strengths

• Discrepancy 
between high and 
low processing  
scores

• Discrepancy
between high 
processing  and 
low achievement

• Consistency
between low 
processing and 
low achievement

Discrepancy Consistency Model for SLD

The consistency between 
low cognitive processing 

and low achievement 
answers the question: 
WHY the student fails
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Case Study #1
� Planning is 

significantly 
below the PASS 
average score but 
still Average 

� Calculation is 
below 90 (25th

%tile rank)

� NOT SLD but PASS 
does inform 
instruction

69

78
91
94
95
97

108
108
111
112
114
115
118

133
152

70 90 110 130 150 170

Calculation
Broad Math

Applied Problems
Passage Com

Planning
Math Fluency

Successive
CAS Full Scale

Attention
Letter-Word Id

Simultaneous
WASI-II FSIQ

Broad Reading
Reading Fluency

90

Case Study #2
� This illustrates a 

student with 
scores <90 
(25%tile) in basic 
psychological 
processing and 
academic 
achievement

� This is an 
example of a 
Specific Learning 
Disability

70

80
85

89
90

94
100

104
104

106
115

118
121

70 90 110 130

Calculation
Planning

Applied Problems
Math Fluency

Successive
CAS Full Scale

Letter-Word Id
Passage Comp
Simultaneous

Attention
Reading Fluency

WASI-II FSIQ

90
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Cases 1 and 2

� These two cases are 
different because Case 2 has 
a PASS score that is below 
the Average range (i.e. less 
than 25th percentile rank)

� This key distinction provides 
evidence of a “disorder in 
one or more of the basic 
psychological processes” 
essential to SLD eligibility 
determination in IDEA

71

80

85

90

95

100

105

110

115

120

Plann ing Atten tion Simultaneo us Success ive

Chart Title

Case 1 Series  2

90

Intervention Protocol (Kryza & Naglieri, 2017)

• Help the child understand his/her PASS strengths and 
areas of challenges (be clear)

� Encourage Motivation & Persistence 
� Adjusting the student’s mindset to “I can’t do it …yet”
� Failure is an opportunity to learn, just keep trying

� Teach/encourage strategies for approaching tasks to 
build on strengths and remediate challenges?
� Encourage independence and self efficacy 

(Metacognition/Self Assessment)
• Ask questions such as: “How will you know if 

these strategies and ideas are helping you?” What 
can you do if they are not working?

jnaglieri@gmail.com     www.jacknaglieri.com 72



11/7/18

37

Planning
� Intervention Step 1

� TALK to the student and 
explain PASS scores 

� Encourage the student to 
“think smart and use a plan”

� See Planning Facilitation 
handout in Helping Children 
Learn (Naglieri & Pickering)

73

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

74



11/7/18

38

75

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

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

jnaglieri@gmail.com     www.jacknaglieri.com
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Interventions related to PASS

77

� Helping Children Learn
Intervention Handouts for Use in School and at 
Home, Second Edition (Naglieri, & Pickering 2011)

Study #2 High Ability Students

�N = 100 selected from the Cognitive 
Assessment System standardization sample if 
the Full Scale score was > 119

78

Planning Simultaneous Attention Successive Full Scale
Mean 120.6 119.0 120.5 117.4 125.0
SD 10.1 10.7 11.8 9.4 4.4
N 100 100 100 100 100

� 11% had at least one PASS strength
� 13% had at least one PASS weakness
� 2% had a PASS weakness < 90
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Conclusions
� You have seen only a small portion of research evidence 

about the PASS neuroscience approach to redefining 
intelligence but what we have seen is that PASS…
� is much more informative than traditional IQ
� is much more relevant to instruction 
� Is more fair to diverse students (i.e. more socially just)
� is helpful for identification of Specific Learning Disabilities

� You already know that even students in Gifted programs 
can have learning challenges, now you know such issues 
can be related to varying PASS neurocognitive abilities 
which warrant instructional modifications and in some 
cases SLD designation

79

Learning & the Brain Summer Institute 2019
July 8-12 by Naglieri & Kryza

� In this highly interactive Institute, you will learn about the four neurocognitive 
abilities that are critical to students’ academic and social-emotional success 
and how to match those abilities to specific instructional methods. You will 
develop the skills you need to merge current knowledge on the neuroscience 
of learning with the realities of classroom instruction. You will leave with 
readily implementable strategies to teach students to effectively self-regulate 
their own academic and social-emotional lives. Students will become more 

80

mindful and develop metacognitive skills to 
"Think Smart" by taking charge of their 
own learning and knowing how to use their 
pre-frontal cortex to plan and pay 
attention. This institute is designed to be 
an interactive, hands-on session with group 
participation throughout the course and 
is limited to 40 participants


