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The goal of this e-book 
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versions, and the 
second edition.
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Why this session on EF?

ÅExecutive Function (EF) is the most important ability we have, because it 
provides us a way to decide 

Åhow to do what we choose to do to achieve a goal
ÅThe best news is that EF can be taught

Å LƴǎǘǊǳŎǘƛƻƴ ǘƘŀǘ ƛƳǇǊƻǾŜǎ 9C ǿƛƭƭ ŀŦŦŜŎǘ ŀ ǇŜǊǎƻƴΩǎ ŀōƛƭƛǘȅ ǘƻ ƭŜŀǊƴΣ ǘƘŜƛǊ 
behavior, and their social skills.

ÅLƳǇǊƻǾƛƴƎ 9C ǿƛƭƭ ŎƘŀƴƎŜ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ƭƛŦŜ

Jack A. Naglieri, Ph.D. 8

How do we 
determine how to 
ƛƴǘŜǊǇǊŜǘ ŀƴȅ ǘŜǎǘΧ

ÅWhat if the research is 
inconsistent with what 
we know?

ÅDo we have an 
obligation to follow the 
science???

ÅWhat is the role of 
Clinical Judgement?

8
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ÅWe often use scores from a rating 
scale to evaluate Executive Function
ÅThe scores can have a significant 
ƛƳǇŀŎǘ ƻƴ ǘƘŀǘ ǎǘǳŘŜƴǘΩǎ ŦǳǘǳǊŜ
ÅWe must fully understand the 

concept and how to interpret the 
scores
ÅHow can we determine HOW to 

interpret scores from any test?

Jack A. Naglieri, Ph.D. 10

Presentation 
Outline

Introduction to Executive Function (EF)

EF Behaviors

EF and Cognition (intelligence)

EF and Social Emotional Skills

EF and Academic/Job Performance

Research about EF as ability, behavior, and SE

Conclusions
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The Curious Story of Phineas 
Gage

ÅSeptember 13, 1848 26 
year old Phineas Gage 
was in charge of a 
railroad track 
construction crew 
blasting granite bedrock 
near Cavendish, 
Vermont

ÅThe job Phineas has is to 
ǳǎŜ ŀ άǘŀƳǇƛƴƎ ƛǊƻƴέ ǘƻ 
set explosives 

ÅThe tamping iron is a rod 
about 3 ½ feet long 
weighing 13 ½ lbs 
pointed at one end

Jack A. Naglieri, Ph.D. 12

Fleishman (2002, p 70)

ÅFrom Damasio (1994) article in Science

ÅThe rod passed through the left frontal lobe

ÅThe damage was to the  front of the frontal 
cortex more than the back, and the underside 
more than the top

ÅThis diminished his planning and decision 
making, self monitoring, self correction, 
especially in novel settings

Fleishman (2002)
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Before .  .  .  &  .  .  . After

Before ǘƘŜ ŀŎŎƛŘŜƴǘ ΨƘŜ 
possessed a well-balanced 
mind, was seen as a shrewd, 
smart business man, very 
energetic and persistent in 
executing all his plans of 
ƻǇŜǊŀǘƛƻƴΩ (p 59)

After the accident his 
ability to direct others was 
gone, he had considerable 
trouble with:
ÅThinking
ÅBehaviors 
ÅWork 
ÅSocial-emotional 

Jack A. Naglieri, Ph.D. 14

Executive Functions
ÅIn 1966 Luria first wrote and defined 

the concept of Executive Function 
(EF) and described the frontal lobes 
as άǘƘŜ ƻǊƎŀƴ ƻŦ ŎƛǾƛƭƛȊŀǘƛƻƴέ
Å[ǳǊƛŀΩǎ ǎǘǳŘŜƴǘΣ bƛŎƪ DƻƭŘōŜǊƎ ǎǘŀǘŜǎ 

that the frontal lobes are about 
ΧέƭŜŀŘŜǊǎƘƛǇΣ ƳƻǘƛǾŀǘƛƻƴΣ ŘǊƛǾŜΣ 
vision, self-awareness, and 
awareness of others, success, 
creativity, sex differences, social 
maturity, cognitive development   
ŀƴŘ ƭŜŀǊƴƛƴƎΧέ

http://www.elkhonongoldberg.com/

13
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Frontal Lobes and Executive Function 
or is it Functions

What do we mean by the term Executive Function(EF)?

Jack A. Naglieri, Ph.D. 16

What is Executive Function(s)

ÅThere is no formal excepted definition of EF

ÅGoldstein, Naglieri, Princiotta, & Otero (2013) 
found more than 30 definitions of EF !
ÅEF is a unitary construct
ÅEF is a unitary construct with many parts
ÅEF has three components: inhibitory control, set 

shifting (flexibility), and working memory  
ÅEF is a multidimensional model with many 

independent abilities 

ÅCritical Question: Is EF a unitary or 
multidimensional concept when 
measured by observable behaviors?

15
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Executive 
Function: The 
front part of 

the brain 
provides a 

specific way 
of THINKING 

KATHLEENKRYZA.COM     JACKNAGLIERI.COM

kathleenkryza.com     jacknaglieri.com

Click to add text

EF is all about how 
you do what you 
decide todo.

This means EF is 
thinking about how to 
achieve a goal 
regardless of what the 
goal or task may be.

17
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EF Applies to ALL 
Types of Thinking

KATHLEENKRYZA.COM     JACKNAGLIERI.COM

üEF in Academics

ÁHow to write a story, 
solve a mathproblem, 
evaluate the demandsof 
any task.

üEF in SEL

ÁHow to decide when to 
say somethinggiven 
what you think others 
want.

üEF in Life

ÁHow to conceive and 
manage yourshort- and 
longer-term goals.

Jack A. Naglieri, Ph.D. 20

Goal of this presentation

Describe a comprehensive approach to understanding and assessing EF

Neurocognitive Ability is the foundation 

Academic 
and job skills

Behaviors 
related to 
Cognition

Behaviors 
related to Social-
Emotional Skills

19
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Presentation 
Outline

Introduction to Executive Function (EF)

EF Behaviors

EF and Cognition (intelligence)

EF and Social Emotional Skills

EF and Academic/Job Performance

Research about EF as ability, behavior, and SE

Conclusions

Jack A. Naglieri, Ph.D. 22

CEFI and the CEFI Adult

ÅStrength based EF measures
ÅItems are positively worded
ÅHigher scores = good behaviors 

related to EF
ÅScores set at mean of 100, SD of 15
ÅCEFI: Ages 5-18 years rated by a 

parent, teacher, or the child/youth
ÅCEFI Adult: Ages 18+ years rated by 

the adult or an observer

21
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CEFI Child              &       CEFI-Adult Scales

Jack A. Naglieri, Ph.D. 24

Behaviors Related to Executive Function(s)

ÅDƛǾŜƴ ŀƭƭ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴǎ ƻŦ 9Cόǎύ ǿŜ ǿŀƴǘŜŘ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ǉǳŜǎǘƛƻƴΧ
Executive Functionǎ Χ or
Executive Function?

ÅOne way to answer the question is to research the factor structure of 
EF behaviors 

Å Factor structure of the Comprehensive Executive Function Inventory 
(CEFI), and the Comprehensive Executive Function Inventory Adult 
(CEFI Adult)

23

24
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CEFI 
(Naglieri & Goldstein, 2012)

CEFI Adult 
(Naglieri & Goldstein, 2017)

Jack A. Naglieri, Ph.D. 26

CEFI Factor Analysis

Item Level Analysis

ÅFor the first half of the normative 
sample (Parent, Teacher and Self 
ǊŀǘƛƴƎǎΩύ item scores (90 items) used 
in factor analysis

Scale Level Analysis
ÅUsing the second half of the 

normative sample EFA was conducted 
using raw scores for the following 
scales:
ÅAttention
ÅEmotion Regulation
ÅFlexibility
ÅInhibitory Control
ÅInitiation
ÅOrganization 
ÅPlanning 
ÅSelf-Monitoring
ÅWorking Memory

25
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Item Factor Analyses Scale Factor Analyses

CEFI Factor Analysis

Jack A. Naglieri, Ph.D. 28

Factor Analysis of the 
CEFI Adult
ÅSame scale structure as CEFI
ÅFull Scale
¶ Attention
¶ Emotion Regulation
¶ Flexibility
¶ Inhibitory Control
¶ Initiation
¶ Organization
¶ Planning
¶ Self-Monitoring
¶ Working Memory

27
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CEFI Adult Self (N = 1,600) & Observer (N = 1,600)

Item Factor Analyses               Scale Factor Analyses

0.0
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2.0
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6.0
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1st 2nd 3rd 4th 5th

Eigenvalues

Eigenvalues 9 Scales
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Eigenvalues Items
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Jack A. Naglieri, Ph.D. 30

CEFI Parent (N=1,400), 
Teacher (N=1,400) and Self (N=700)

CEFI Adult Self (N = 1,600) 
& Observer (N = 1,600)

Item Factor Analyses               Scale Factor Analyses

0.0
1.0
2.0
3.0
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Eigenvalues

Eigenvalues 9 Scales

Self-Report Observer
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Item Factor Analyses               Scale Factor Analyses

ÅFactor analytic studies using the CEFI and CEFI-Adult nationally 
representative standardization samples (N = 6,700)  

Eigenvalues Eigenvalues

KATHLEENKRYZA.COM     JACKNAGLIERI.COM
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Executive Function or Functions

ÅFactor analyses also 
conducted by gender, 
race, ethnicity, clinical vs 
nonclinical status ς same 
findings

ÅThis means EF behaviors 
are best seen as one 
construct

ÅάIƻǿ you do what you 
ŘŜŎƛŘŜ ǘƻ Řƻέ 

Executive 
Function

Emotion 
Regulation

Inhibition

Planning Self-Control

Self-
Monitoring 

Organization

Initiation And more?

Flexibility

Attention

Impulse 
Control

Working 
Memory

CEFI (Naglieri & 
Goldstein, 2012)

CEFI Adult (Naglieri & 
Goldstein, 2017)

MAKE THE Minestrone soup VERSION OF THE EF CHART

KATHLEENKRYZA.COM     JACKNAGLIERI.COM

Jack A. Naglieri, Ph.D. 32

Executive Function Involves

άIƻǿ you do what you ŘŜŎƛŘŜ ǘƻ Řƻέ 
ŘŜƳŀƴŘǎΧ
Å Initiation to achieve a goal, planning and organizing parts of 

a task, attending to details to notice success of the solution, 
keeping information in memory, having flexibility  to modify 
the solution as information from self-monitoring is received 
and demonstrating emotion regulation (which also demands 
inhibitory control) to ensure clear thinking so that the task is 
completed successfully.

31
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One Factor and 9 Scales?

ÅEF is a unidimensional concept

ÅUse the Full Scale to answer the 
ǉǳŜǎǘƛƻƴ άLǎ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǇƻƻǊ ƛƴ 9C 
ƻǊ ƴƻǘΚέ

ÅUse the 9 scales to identify the specific 
groups of items that represent 9 
different types of behaviors that can be 
addressed by Intervention 

Jack A. Naglieri, Ph.D. 34

Conclusion: EF is a 
unitary concept. 

Are there other 
surprises?

The research 
says 1 EF

I thought 
40+ EFs Just one 

thing?

33
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These tests measure general ability (g) making the 
Full Scale score the only score to interpret

1. WISC-V (Canivez, et al., 2017)
2. WAISςIV (Canivez, et. A, (2010)
3. WISCςIV Spanish (McGill &Canivez, (2017)
4. Canadian WISC-V (Watkins, et al., 2017)
5. Stanford-Binet -Fifth Edition (Canivez, 2008)
6.  British Ability Scales, 3rd ed (Cucina & Byle, 2017) 

7. Universal Nonverbal Intelligence Test (Benson, et al., 2020)
8. Differential Ability Scales-Second Edition (Canivez & McGill, 2016)
9. Woodcock-Johnson IV Cognitive (Dombrowski, McGill &Canivez(2017) 
10. Kaufman Assessment Battery for Children-II (McGill & Spurgin, 2017) 
11. CHC model - /ŀǊǊƻƭƭΩǎ CŀŎǘƻǊ-Analytic Studies (Benson, et al. (2018) 

35

Conclusion: The subtests and 
ǎŎŀƭŜǎ άƘŀǾŜ ƭƛǘǘƭŜ-to-no 

interpretive relevance above 
and beyond that of general 

ƛƴǘŜƭƭƛƎŜƴŎŜέ

{ǳǇǇƻǊǘ ŦƻǊ ΨƎΩ 
ONLY

CAS is the 
exception

Jack A. Naglieri, Ph.D. 36

Are You OK with  EF not EFs

36

1 not 40
Hum Not sure

EF Disorder

1 or 
many

1 is the 
best

35
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If Executive Function Requires 
Thinking, is it a Skill ?

EF= Thinking About How to do What You Decide to do?

37

Jack A. Naglieri, Ph.D. 38

Executive Function and Skills

ÅWhat does the term SKILLS refer 
to?
ÅA well practiced activity that can be 

executed automatically and with 
ease
ÅThis means there is fluency and little thinking involved

ÅWhat does the term Executive 
Function refer to?
ÅThinking About How You Do What 

You Decide To Do 
ÅTherefore EF can NOT be described as a skill

37

38
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9CΩǎ [ŜŀǊƴƛƴƎ /ǳǊǾŜǎ 
(Goldberg, 2009; Naglieri & Otero, 2017)

ÅBecause MAKING 
DECISIONS about how to do 
what you decide to do is 
particularly demanded in 
novel situations, we need to 
fully engage our frontal 
lobes (EF) to be successful in 
our world today.

39KATHLEENKRYZA.COM     JACKNAGLIERI.COM

Jack A. Naglieri, Ph.D. 40

9CΩǎ [ŜŀǊƴƛƴƎ /ǳǊǾŜǎ (Naglieri & Otero, 2017)

ÅLearning depends upon instruction and EF

ÅAt first, EF plays a major role in learning (see Goldberg, 2009, p. 90)

ÅWhen a new task is learned and practiced it becomes a skill and execution requires 
less EF  (see Naglieri & Otero, 2017, p. 117)

Novel Task Well Learned Task

Over time and with experience

Maximum Use

Minimum Use

Role of Knowledge and SkillsRole of EF

39

40
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! мо ƳƻƴǘƘ ƻƭŘΩǎ tƭŀƴ

41

At 19 months 
Planning & Knowledge

Jack A. Naglieri, Ph.D. 42

! мо ƳƻƴǘƘ ƻƭŘΩǎ tƭŀƴ

42

At 19 months 
Planning & Knowledge

41
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A Deeper View of Executive Function 

43

Novel 

Task

Well Learned 

Task

Over time and with experience

Maximum Use

Minimum Use

Role of SkillsRole of EF

How you do what you decide to do which 
ŘŜƳŀƴŘǎΧ9ǎǇŜŎƛŀƭƭȅ ƛƴ bh±9[ ǎƛǘǳŀǘƛƻƴǎEF STRATEGY:  Graphic 

Organizers help us make 
sense of big ideas.

Jack A. Naglieri, Ph.D. 44

Encourage Students to use 
EF to Self Regulate

ÅSelf Regulation enables children to 
engage in mindful, intentional and 
thoughtful behaviors.

ÅSelf-Regulation is a KEY to success.

44

KATHLEENKRYZA.COM     JACKNAGLIERI.COM

43
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45

{ǘǳŘŜƴǘǎ Ŏŀƴ Řƻ ahw9 ǘƘŀƴ ǿŜ ǘƘƛƴƪΧ

When children are 
constantly regulated by 
adults, they may 
appear to be self-
regulated, but they are 
ŀŎǘǳŀƭƭȅ άǘŜŀŎƘŜǊ 
ǊŜƎǳƭŀǘŜŘΦέ

EMPOWER

 Do

ENABLE

NOT

KATHLEENKRYZA.COM     JACKNAGLIERI.COM

Jack A. Naglieri, Ph.D. 46

46

5ƻƴΩǘ .Ŝ ǘƘŜ /ƘƛƭŘΩǎ tǊŜ-Frontal Cortex!

46

KATHLEENKRYZA.COM     JACKNAGLIERI.COM
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5ƻƴΩǘ /ƻƳƳƛǘ !ǎǎǳƳƛŎƛŘŜ

ÅTeaching students how to 
think is as important as 
teaching them what to 
learn.

ÅAssuming that someone has 
taught students to use EF in the 
classroom

kathleenkryza.com     jacknaglieri.com

Jack A. Naglieri, Ph.D. 48

Planning (EF) and Skills

ÅGiven that Planning (EF) demands intentionality, that means that 
planning processing is something that occurs over time and with effort. 

ÅSkills are things we do with very little thinking. Automatic actions do not 
afford the time for thinking (planning) but rather immediate responding.

Å¢ƘŜǊŜŦƻǊŜΣ tƭŀƴƴƛƴƎ ŀƴŘ 9C ǎƘƻǳƭŘ ƴƻǘ ōŜ ŘŜǎŎǊƛōŜŘ ŀǎ ΨǎƪƛƭƭǎΩ

ÅYour thoughts?

  What  do  YOU think  ? 

47
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TIME TO 
STRETCH

49

Jack A. Naglieri, Ph.D. 50

Presentation 
Outline

Introduction to Executive Function (EF)

EF Behaviors

EF and Cognition (intelligence)

EF and Social Emotional Skills

EF and Academic/Job Performance

Research about EF as ability, behavior, and SE

Conclusions

49
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Given the importance of EF, should 
EF be included in an intelligence 

test?

What do our intelligence tests measure?

51

Jack A. Naglieri, Ph.D. 52

Introduction

ÅInterest in 
intelligence and 
instruction

ÅExperiences as a 
school Psychologist 

52

51
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Traditional IQ and Achievement Tests

ÅWhen I started working as a school 
ǇǎȅŎƘƻƭƻƎƛǎǘ ƛƴ мфтрΧL ƘŀŘ ŎƻƴŎŜǊƴǎ
ÅWhy did the WISC have Verbal and 

Performance (?) subtests?

ÅWhat exactly did the scores mean?

ÅWas the Stanford-Binet really different 
from the WISC?

ÅWas there a theory behind the WISC 
and Binet that could guide my 
interpretation of the scores? 1975 Charles Champagne 

Elementary, Bethpage, NY

53

Jack A. Naglieri, Ph.D. 54

ωTeaching intellectual 
assessment to school 
psychology students at 
Northern Arizona University

ωWas it reasonable to 
ƳŜŀǎǳǊŜ ΨƛƴǘŜƭƭƛƎŜƴŎŜΩ ǿƛǘƘ 
questions that required 
knowledge?

ωTesting in Havasupai 
answered that question

My Feelings - 
Confirmed

54

53
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1981

ÅFirst year as 
assistant professor 
at Northern 
Arizona University 
- 1979
ÅLecture on Navajo 

Indians
ÅTesting on the 

Havasupai Indian 
Reservation

55

Naglieri, J. A.  (1982). Does the WISC-R measure verbal intelligence for non-English speaking children?  Psychology in the Schools, 19, 478-479. 

WISC-V

Jack A. Naglieri, Ph.D. 56

I realized that we should 
measure intelligence in a 
way that was not 
dependent on knowledge

My career as a test developer began 
with this goal 

55
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Naglieri Nonverbal Tests: The Sixth Version

ÅResearch on Six Versions of the Naglieri Nonverbal Tests

MAT Short and 
Expanded Forms 
1985 

Naglieri Nonverbal 
Ability Test  1997 NNAT ςIndividual, 

2003
NNAT -2   2008

bŀƎƭƛŜǊƛΩǎ bƻƴǾŜǊōŀƭ ¢ŜǎǘǎΥ мфур ǘƻ tǊŜǎŜƴǘ

NNAT3 2016

Each of these versions 
of the NNAT showed 
similar scores by RACE, 
ETHNICITY,  & SEX and 
had strong correlation 
with achievement

This research convinced me that measuring intelligence using test questions that measured how well 
ŀ ǎǘǳŘŜƴǘ Ŏŀƴ ǘƘƛƴƪ ǿŀǎ ŀ ǾŀƭƛŘ ŀƴŘ ŜǉǳƛǘŀōƭŜ ǿŀȅ ǘƻ ƳŜŀǎǳǊŜ ƎŜƴŜǊŀƭ ƛƴǘŜƭƭƛƎŜƴŎŜ ΨƎΩΦ57

Jack A. Naglieri, Ph.D. 58

My Intelligence Tests Without Knowledge

1. Naglieri, J. A.  (1985). Matrix Analogies Test - Expanded Form.  San Antonio: The Psychological Corporation.
2. Naglieri, J. A.  (1985). Matrix Analogies Test - Short Form. San Antonio: The Psychological Corporation.
3. Naglieri, J. A.  (1997). NaglieriNonverbal Ability Test. San Antonio, TX: The Psychological Corporation.
4. Naglieri, J. A., & Bardos, A. N.  (1997). General Ability Scale for Adults. San Antonio, TX: Pearson.
5. Naglieri, J. A.  (2003). NaglieriNonverbal Ability Test - Individual Form. San Antonio, TX: Pearson.
6. Wechsler, D., & Naglieri, J. A.  (2006). Wechsler Nonverbal Scale of Ability. San Antonio, TX: Pearson.
7. Naglieri, J. A.  (2008). Naglieri Nonverbal Ability Test ς2nd Edition. San Antonio, TX: Pearson.
8. Naglieri, J. A.  (2016). Naglieri Nonverbal Ability Test ς Third Edition. San Antonio, TX: Pearson.

Keep in mind that nonverbal tests are fine to measure general ability; but school psychologists typically need to measure MORE than ógô. 
I recommend a multi-dimensional theory of intelligence based on brain function (PASS).

9. Naglieri, J. A., & Das, J. P.  (1997). Cognitive Assessment System.  Austin: ProEd
10.Naglieri, J. A., Das, J. P., Goldstein, S. (2014). Cognitive Assessment System Second Edition. Austin, ProEd.
11.Naglieri, J. A., Das, J. P., & Goldstein, S. (2014). Cognitive Assessment System Second Edition - Brief. Austin, ProEd.
12.Naglieri, J. A., Moreno, M. A., & Otero, T. M. (2017). Cognitive Assessment System ς Español. Austin, ProEd.
13.Naglieri, J. A., Das, J. P., & Otero (2025). Cognitive Assessment System ς Digital. Austin, ProEd

13.Naglieri, J. A. (2022). Naglieri General Ability Test: Nonverbal. Markham, Canada: MHS.
14.Naglieri, J. A. & Brulles, D. (2022). Naglieri Ability Test: Verbal. Markham, Canada: MHS.
15.Naglieri, J. A. & Lansdowne, K. (2022). Naglieri Ability Test: Quantitative. Markham, Canada: MHS.
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Tests that Measure Thinking or Knowing?

59

C7 is to F as 
E7 is to ____?

Girl is woman as 
boy is to ____?

3 is to 9 as 
4 is to ____?

0, 1, 1, 2, 3, 5, 8, 13,

White Ą Blue

Circle 

Diamond

man

16

A

Jack A. Naglieri, Ph.D. 60

Why do we 
measure 

intelligence the 
way we do?

The History of IQ tests

60

59
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Stanford-Binet Ą Army Mental Tests Ą Today

61

E. L. Thorndike
A. Otis

A. Binet

When working on the 
1911 scale, Binet 

removed items from 
мфлу ǎŎŀƭŜ ōŜŎŀǳǎŜ ΨǘƘŜȅ 
depended too much on 
ǎŎƘƻƻƭ ƭŜŀǊƴƛƴƎΩ  

L. Terman

Terman added items dependent upon 
school learning into the 1916 

Stanford-Binet because he believed 
ΨƛƴǘŜƭƭƛƎŜƴŎŜ ŀǘ ǘƘŜ ǾŜǊōŀƭ ŀƴŘ ŀōǎǘǊŀŎǘ 

levels is the highest form of mental 
ŀōƛƭƛǘȅΩΦ 

!ǊǘƘǳǊ hǘƛǎ ό¢ŜǊƳŀƴΩǎ ǎǘǳŘŜƴǘύ 
was instrumental in the 

development of the U.S. Army 
Alpha (Verbal & Quantitative) 

and Beta (Nonverbal), the Otis-
Lennon Ability Test and known 
for the multiple-choice format

Wechsler based his 
intelligence test on 

the U.S. Army Mental 
Tests (Verbal, 

Quantitative & 
Nonverbal)

Jack A. Naglieri, Ph.D. 62

Alpha & Beta Ą Wechsler

ÅArmy Alpha
ÅSynonym- Antonym

ÅDisarranged Sentences

ÅNumber Series
ÅArithmetic Problems

ÅAnalogies

ÅInformation

ÅArmy Beta
ÅMaze

ÅCube Imitation

ÅCube Construction
ÅDigit Symbol

ÅPictorial Completion

ÅGeometrical 
Construction

62

Verbal & 

Quantitative 

IQ

(Knowledge)

Nonverbal 

IQ

(Thinking)

WISC, 

WJ

CogAT & 

Otis-Lennon

61
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IQ Tests Defined Intelligence 

Edwin Boring: The 
Stanford-Binet became 
the operational 
definition of 
intelligence 

63

The claim that we 
have measured 

hereditary intelligence 
has no scientific 

foundation

Brookwood, M. (2021). The Orphans of Davenport. New York: Norton & Company. See Chapter 4.

We cannot measure intelligence 
when we have never defined it.

Edith 
Spaulding & 

William Healy

Jack A. Naglieri, Ph.D. 64

General Ability 
Defined by Pintner 

(1923)

ÅάǿŜ ŘƛŘ ƴƻǘ ǎǘŀǊǘ ǿƛǘƘ ŀ 
clear definition of general 
ƛƴǘŜƭƭƛƎŜƴŎŜΧ ώōǳǘϐ 
borrowed from every-day 
life  a vague term implying 
all-ǊƻǳƴŘ ŀōƛƭƛǘȅ ŀƴŘΧ ǿŜ 
[are] still attempting to 
define it more sharply and 
endow it with a stricter 
ǎŎƛŜƴǘƛŦƛŎ Ŏƻƴƴƻǘŀǘƛƻƴέ όǇΦ 
роΣ tƛƴǘƴŜǊΣ мфноύέΦ 

63
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Intelligence testing over the last several decades

ÅIƻǿ ƘŀǾŜ ǿŜ Ψattempted to define [intelligence] more sharply and 
ŜƴŘƻǿ ƛǘ ǿƛǘƘ ŀ ǎǘǊƛŎǘŜǊ ǎŎƛŜƴǘƛŦƛŎ ŎƻƴƴƻǘŀǘƛƻƴΩ ŀǎ tƛƴǘƴŜǊ ƴƻǘŜŘΚ

Å²Ŝ ƘŀǾŜ ŘŜǾŜƭƻǇŜŘ Ƴŀƴȅ ƳŜǘƘƻŘǎ ǘƻ ƛƴǘŜǊǇǊŜǘ ǘƘŜ ǎŎƻǊŜǎ ōŜȅƻƴŘ ΨƎΩ 
(i.e. the total score) including scale and subtests on both intelligence and 
rating scales of Executive Function(s).

ÅWhat does the science tell us about this practice?

65

Jack A. Naglieri, Ph.D. 66

Intelligence testing over the last several decades

ÅWe have seen additional 
scales added to traditional 
intelligence tests to measure 
WORKING MEMORY, 
PROCESSING SPEED, etc.

ÅWhat does the science tell us?

66
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Which intelligence test 
scores have enough 

specific variance to be 
interpreted?

There is a scientific way to answer this question

Bifactor analysis examines each subtest and 
ǎŎŀƭŜǎΩ ŎƻǊǊŜƭŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ƎŜƴŜǊŀƭ ŦŀŎǘƻǊ όƎύ 
and what each specific ability factor (subtests 
and scales) tells us beyond the Full Scale.

This method reveals whether subtests and 
scales should be used to understand 
intellectual strengths and weaknesses.

67

Jack A. Naglieri, Ph.D. 68

¢ƘŜ ±ŀƭƛŘƛǘȅ ƻŦ ΨƎΩ ƛǎ {ǳǇǇƻǊǘŜŘ

1. WISC-V (Canivez, et al., 2017)

2. WAISςIV (Canivez, et. A, (2010)

3. WISCςIV Spanish (McGill &Canivez, (2017)

4. Canadian WISC-V (Watkins, et al., 2017)

5. Stanford-Binet -Fifth Edition (Canivez, 2008)

6. Cognitive Abilities Test (Cucina & Byle, 2017) 

7. Universal Nonverbal Intelligence Test (Benson, et al., 2020)

8. Differential Ability Scales-Second Edition (Canivez & McGill, 2016)

9. Woodcock-Johnson IV Cognitive (Dombrowski, McGill &Canivez(2017) 

10. Kaufman Assessment Battery for Children-II (McGill & Spurgin, 2017) 

11. CHC model ōŀǎŜŘ ƻƴ /ŀǊǊƻƭƭΩǎ {ǳǊǾŜȅ ƻŦ CŀŎǘƻǊ-Analytic Studies (Benson, et al. 2018) 

12. Naglieri General Ability Tests: Verbal, Nonverbal, Quantitative (Naglieri, Brulles 
Lansdowne) 68

Conclusion: The Full 
Scale (total) score is a 
valid representation of 
ƎŜƴŜǊŀƭ ƛƴǘŜƭƭƛƎŜƴŎŜέ
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Each of these research studies indicate that the Full 
Scale score is the only score to interpret!

1. WISC-V (Canivez, et al., 2017)
2. WAISςIV (Canivez, et. A, (2010)
3. WISCςIV Spanish (McGill &Canivez, (2017)
4. Canadian WISC-V (Watkins, et al., 2017)
5. Stanford-Binet -Fifth Edition (Canivez, 2008)
6. Cognitive Abilities Test (Cucina & Byle, 2017) 

7. Universal Nonverbal Intelligence Test (Benson, et al., 2020)
8. Differential Ability Scales-Second Edition (Canivez & McGill, 2016)
9. Woodcock-Johnson IV Cognitive (Dombrowski, McGill &Canivez(2017) 
10. Kaufman Assessment Battery for Children-II (McGill & Spurgin, 2017) 
11. CHC model - /ŀǊǊƻƭƭΩǎ CŀŎǘƻǊ-Analytic Studies (Benson, et al. 2018) 
12. Reynolds Intellectual Assessment Scales ς (Nelson, et al, 2007) 

69

Conclusion: The subtests and 
ǎŎŀƭŜǎ άƘŀǾŜ ƭƛǘǘƭŜ-to-no 

interpretive relevance above 
and beyond that of general 

ƛƴǘŜƭƭƛƎŜƴŎŜέ

{ǳǇǇƻǊǘ ŦƻǊ ΨƎΩ 
ONLY

Jack A. Naglieri, Ph.D. 70

Each of these research studies indicate that the Full 
Scale score is the only score to interpret!

1. WISC-V (Canivez, et al., 2017)
2. WAISςIV (Canivez, et. A, (2010)
3. WISCςIV Spanish (McGill &Canivez, (2017)
4. Canadian WISC-V (Watkins, et al., 2017)
5. Stanford-Binet -Fifth Edition (Canivez, 2008)
6.  British Ability Scales, 3rd ed (Cucina & Byle, 2017) 
7. Universal Nonverbal Intelligence Test (Benson, et al., 2020)
8. Differential Ability Scales-Second Edition (Canivez & McGill, 2016)
9. Woodcock-Johnson IV Cognitive (Dombrowski, McGill &Canivez(2017) 
10. Kaufman Assessment Battery for Children-II (McGill & Spurgin, 2017) 
11. CHC model - /ŀǊǊƻƭƭΩǎ CŀŎǘƻǊ-Analytic Studies (Benson, et al. (2018) 70

Conclusion: The subtests and 
ǎŎŀƭŜǎ άƘŀǾŜ ƭƛǘǘƭŜ-to-no 

interpretive relevance above 
and beyond that of general 

ƛƴǘŜƭƭƛƎŜƴŎŜέ

{ǳǇǇƻǊǘ ŦƻǊ ΨƎΩ 
ONLY

CAS is an 
exception

69
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Support for 
PASS Scales

ÅάΧǘƘŜ /!{ ǎǳōǘŜǎǘǎ ƘŀŘ 
less variance apportioned 
to the higher-order 
general factor (g) and 
greater proportions of 
variance apportioned to 
first-ƻǊŘŜǊ όt!{{Χύ 
factors. 

ÅThis is consistent with the 
subtest selection and 
construction in an 
attempt to measure PASS 
dimensions linked to PASS 
ǘƘŜƻǊȅ Χ ŀƴŘ 
neuropsychological theory 
ό[ǳǊƛŀύΦέ όǇΦ оммύ71

Jack A. Naglieri, Ph.D. 72

Presented at the meeting of the National Association of 
School Psychologists, Seattle WA 2025. Correspondence 
concerning this poster should be addressed to Ryan J. 
McGill, Associate Professor of School Psychology, William 
& Mary School of Education. P.O. Box 8795, Williamsburg, 
VA 23187 USA. E-mail: rmcgill@wm.edu

72

Interpretation of PASS Scores is 
{ǳǇǇƻǊǘŜŘΥ ά¢ƘŜ ŎǳǊǊŜƴǘ ǎǘǳŘȅ 

found that indicators were 
consistently aligned in the way 
that they are organized in the 
PASS derived composite scores 

ƻƴ ǘƘŜ /!{нΦέ

Multidimensional Scaling of the Cognitive Assessment System-2

71
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Papadopoulos, 
Spanoudis, Naglieri 

and Das (2025) 
concluded: 

PASS scores have 
sufficient specific 

variance to be 
interpreted.

73
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Research Findings:

This study evaluated the construct validity 
of the Scandinavian version of the CAS-2 
using data from 614 children and 
adolescents in Sweden and Norway. 

The bifactor model supported the 
multidimensional nature of the CAS-2. 
That is, CAS2 is more than g and PASS 
scores CAN BE INTERPRETED

Fröst, N., Jansson, B. 
& Partanen, P. (2025). 
Construct validity of 
the Scandinavian 
version of the 
Cognitive Assessment 
System 2nd Edition 

Manuscript submitted 
for publication

74

This study evaluated the construct validity of the 
Scandinavian version of the Cognitive

Assessment System, Second Edition (CAS-2) using data from 
614 children and adolescents in

Sweden and Norway. Three competing models were tested 
using confirmatory factor analysis:

1. The original four-factor PASS model (Planning, Attention, 
Simultaneous, Successive),

2. A three-factor model combining Planning and Attention,

3. A bifactor model with a general factor.

All three models demonstrated acceptable to good fit. 
However, the Planning and Attention

factors were highly correlated (r = .92), raising questions 
about their empirical distinctiveness.

Despite this, the four-factor PASS model remained the most 
theoretically grounded, aligning

with neurocognitive theory and supporting its clinical 
relevance.

Measurement invariance was supported across gender and 
partially supported across age,

suggesting the test functions similarly across these groups. 
The bifactor model did not support

unidimensionality, further emphasizing the multidimensional 
nature of the CAS-2.

The results indicate that the CAS-2 is psychometrically sound 
for use in Scandinavian

contexts, but future revisions are recommended to improve 
differentiation between closely

related constructs, particularly Planning and Attention.

Fröst, N., Jansson, B. &amp; Partanen, P. (2025). Construct 
validity of the Scandinavian

version of the Cognitive Assessment System. Manuscript 
submitted for publication.
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How do we Manage 
this Research? 
¸ƻǳǊ ǘƘƻǳƎƘǘǎΧ

ÅWhat if the research is 
inconsistent with what 
we know?

ÅDo we have an 
obligation to follow 
the science???

ÅWhat is the role of 
Clinical Judgement?

75

Jack A. Naglieri, Ph.D. 76

Garb, H. N. (2013). Clinical judgment and decision making. In J. R. Graham & J. A. Naglieri (Eds.), APA Handbook 
of Testing and Assessment in Psychology: Vol. 2. Testing and Assessment in Clinical and Counseling Psychology 
(pp. 453ς465). Washington, DC: American Psychological Association. https://doi.org/10.1037/14049-024

Howard Garb (2013) on Clinical Judgement

ÅClinical judgment is often less valid than statistical or 
actuarial methods, especially when clinicians rely on 
intuition over structured data.

ÅConfirmation bias, overconfidence, and selective 
attention distort clinical decision-making. Clinicians may 
unintentionally favor information that supports their 
initial impressions, leading to diagnostic errors.

ÅStructured interviews and standardized assessments 
methods improve reliability and reduce bias.

ÅHe encouraged graduate programs to teach evidence-
based assessment, critical thinking, and statistical 
reasoning as foundations for clinical competence.

76

Graham, J. R., & Naglieri, J. A.  (Eds.) (2012). Handbook of 
Assessment Psychology: Second Edition. New York: Wiley.
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Are You OK with  Measuring EF 
with the CAS2?

77

Sure !
Hum Planning

EF Disorder

The P Science 
rocks !

Jack A. Naglieri, Ph.D. 78

Intelligence as Neurocognitive Functions

ÅIn my first working meeting with JP Das (February 11, 1984) we 
proposed that intelligence was better REinvented as 
neurocognitive processes andwe began development of the 
Cognitive Assessment System (Naglieri & Das, 1997).

üWe conceptualized 
intelligence as Planning, 
Attention, Simultaneous, and 
Successive (PASS) 
neurocognitive processes 
ōŀǎŜŘ ƻƴ [ǳǊƛŀΩǎ ŎƻƴŎŜǇǘǎ ƻŦ 
brain function.

19841997
April 2018

78
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Neuropsychological Conceptualization of EF

ÅLŦ ŀ ǇŜǊǎƻƴΩǎ ŦǊƻƴǘŀƭ ƭƻōŜǎ ŀǊŜ ƛƳǇŀƛǊŜŘ ǘƘŀǘ 
person would likely get low scores on:

1. Behaviors related to Executive Function 

2. Performance measures Executive Function 

3. Rating scales of social emotional behaviors

4. Academic tasks that require HOW to do 
things

ÅIf a person has problems in all of the above 
except cognitive processes related to EF, the 
cause is likely an environmental issue

KATHLEENKRYZA.COM     JACKNAGLIERI.COM

Jack A. Naglieri, Ph.D. 80

PASS Theory 

ÅThe PASS Theory is operationalized using the CAS and CAS2 

ÅThis is the only test of its kind that was explicitly developed according to 
a THEORY of ability (intelligence) 

ÅThe theory is based on neuropsychology and cognitive psychology so we 
ǳǎŜ ǘƘŜ ǘŜǊƳ άƴŜǳǊƻŎƻƎƴƛǘƛǾŜέ

ÅThe section that follows provides an explanation of each of these basic 
psychological processes, an example of how the neurocognitive process 
is measured and case studies

79
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We Operationalized the CAS2
To Measure Thinking (PASS) not Knowing

What does the examinee have to know to 
complete a task?
ÅThis is dependent on instruction

How does the examinee have to think to 
complete a task?
ÅThis is dependent on the brain ς ΨōŀǎƛŎ 
ǇǎȅŎƘƻƭƻƎƛŎŀƭ ǇǊƻŎŜǎǎŜǎΩ
ÅSome thinking involves executive function 

and some does not

I need a 
plan!

I know 
that!

Jack A. Naglieri, Ph.D. 82

PASS Neurocognitive Theory

ÅPlanning = THINKING ABOUT HOW YOU DO 
WHAT YOU DECIDE TO DO

ÅAttention = BEING ALERT AND RESISTING 
DISTRACTIONS

ÅSimultaneous = THINKING USED TO SEE HOW 
THINGS ARE RELATED (THE BIG PICTURE)

ÅSuccessive = THINKING THAT IS USED TO 
MANAGE A SEQUENCE

PASS Ґ ΨōŀǎƛŎ ǇǎȅŎƘƻƭƻƎƛŎŀƭ ǇǊƻŎŜǎǎŜǎΩ
 NOTE: Easy to understand concepts!

82
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EF is a Brain-Based Ability

ÅIf we define intelligence from a 
neurocognitive perspective

ÅEF is an ability (type of 
intelligence) by virtue of its 
relationship to the brain

ÅBut EF is not measured by 
traditional IQ tests

ÅEF can be measured on the CAS2

Jack A. Naglieri, Ph.D. 84

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

84

CAS2 Core 
(8 subtests
40 minutes)

Full Scale
Planning
Simultaneous
Attention
Successive 

CAS2 Brief
(4 subtests
20 minutes)

Total Score
Planning
Simultaneous
Attention
Successive 

CAS2 Rating Scale
(4 subtests)

Total Score
Planning
Simultaneous
Attention
Successive 

CAS2 Extended 
(12 subtests
60 minutes)

Full Scale
Planning
Simultaneous
Attention
Successive 

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

Å CAS2 Core & 
Extended 
English & 
Spanish for 
comprehensive

Å Assessment
Å CAS2 Brief for 

re-evaluations, 
instructional 
planning, gifted 
screening

Å CAS2 Rating 
Scale for 
teacher ratings

Planning 
& 

Executive 
Function 
Scores

83
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CAS2 Online Score & Report Writer 
http://www.proedinc.com/customer/ProductView.aspx?ID=7277

85

}Enter data at the subtest level or 
enter subtest raw scores

}Online program converts raw 
scores to standard scores, 
percentiles, etc. for all scales.

}A narrative report with graphs 
and scores is provided

Jack A. Naglieri, Ph.D. 86

PASS Neurocognitive Theory of Intelligence

85
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PASS Theory 
.ŀǎŜŘ ƻƴ [ǳǊƛŀΩǎ 

Concept of 
Functional Units

87

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

1st

3rd

2nd

Jack A. Naglieri, Ph.D. 88

PASS Theory of Intelligence: Planning

Planning is a neurocognitive ability 
that a person uses to determine, 
select, and use efficient solutions to 
problems
Åproblem solving 
Ådeveloping plans and using 

strategies
Åretrieval of knowledge
Åimpulse control and self-control 
Åcontrol of processing

87
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Planning Subtests

Planned Codes

Planned Connections
 

Planned Number Matching

89

1

2
4

3

5176 5761 5167 1576 5176 1567

Jack A. Naglieri, Ph.D. 90

Planned Codes Page 1

}Jack Jr. at age 5

}Child fills in the codes in the 
empty boxes

}After being told the test 
requirement, examinees are 
ǘƻƭŘΥ ά¸ƻǳ Ŏŀƴ Řƻ ƛǘ ŀƴȅ ǿŀȅ ȅƻǳ 
ǿŀƴǘέ

90

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
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All Lessons 
Available for 
Free at

www.efintheclassroom.net

Jack A. Naglieri, Ph.D. 92

Interventions for EF Behaviors
CEFI Scales

Attention

Emotion Regulation

Flexibility

Inhibitory Control

Initiation

Organization

Planning

Self-Monitoring

Working Memory

Efintheclassroom.net

Sustained Attention

Emotional Control

Cognitive Flexibility

Response Inhibition

Task Initiation

Organization

Planning

Response Inhibition

Working Memory

www.efintheclassroom.net
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Planning Lesson Student Responses

Q 1: What would you have to plan out?
ÅThey had to learn the dance steps (knowledge)

ÅSomeone had to start dancing (initiation)

Q2: What are the parts of a good plan? 
ÅThink of possible problems (strategy generation)

ÅOrganize the dance (organization)

Jack A. Naglieri, Ph.D. 94

Planning Lesson Student Responses

Q3: How do you know if a plan is any 
good?  
ÅPut the plan in action and see if it works 

(self-monitoring)

ÅGive it a try (perhaps learn by failing)

vпΥ ²Ƙŀǘ ǎƘƻǳƭŘ ȅƻǳ Řƻ ƛŦ ŀ Ǉƭŀƴ ƛǎƴΩǘ 
working?

1.Fix it. (self-correction)

2.Go home! (a bad plan)

93
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Planning Lesson Student Responses

Q5: How do you use planning 
in this class?

1.²Ŝ ŘƻƴΩǘ Ǉƭŀƴ ƛƴ ǘƘƛǎ Ŏƭŀǎǎ

2.Mrs. X does all the planning 
ƛƴ ǘƘƛǎ Ŏƭŀǎǎ ǎƻ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ 
to think about planning

To encourage EF we have to 
stress thinking about how 
to do what you chose to do 

Jack A. Naglieri, Ph.D. 96

Encourage Planning

ÅHelping Children Learn
Intervention Handouts for Use in 
School and at Home, Second Edition
By Jack A. Naglieri & Eric Pickering

ÅSpanish handouts by Tulio Otero & 
Mary Moreno

Step 1 ς Talk with Students

95
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Intervention for EF and Math

Jack A. Naglieri, Ph.D. 98

Design of the Study

Experimental and Comparison Groups 

7 worksheets with Normal Instruction

Comparison Group
 19 worksheets with Normal 

Instruction

Experimental 
Group

 19 worksheets with Planning 
Facilitation

Intervention for EF and Math

Iseman & Naglieri (2005)
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