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FOR MORE 
INFORMATION, 
PLEASE GO TO 
MY WEB PAGE 

DISCLOSURES
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What do we mean by the 
term Executive 

Function(s)?
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Executive Function (s)

• In 1966 Alexandr Luria first 
wrote and defined the concept 
of Executive Function (EF)

• He credited Bianchi (1895) and 
Bekhterev (1905) with the 
initial definition of the process

51902 - 1977
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What is Executive Function(s)

There is no formal excepted definition of EF

• We typically find a vague general statement of EF (e.g., goal-directed action, 
cognitive control, top-down inhibition, effortful processing, etc.).

• Or a listing of the constructs such as
• Inhibition, 

• Working Memory, 

• Planning,

• Problem-Solving,

• Goal-Directed Activity, 

• Strategy Development and Execution, 

• Emotional Self-Regulation, 

• Self-Motivation
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Does Experience Shape EF?
• The Family Life Project has demonstrated that 

poverty is associated with elevated cortisol in 
infancy and early childhood.

• This association is mediated through characteristics 
of the household.

• Parenting sensitivity mediates the relationship 
between poverty and stress physiology.

• In combination parenting sensitivity and elevated 
cortisol mediate the association between poverty 
and poor EF in children.

Jack A. Naglieri, Ph.D. 8

What Neural Activities Require EF?

• Those that involve planning or decision making.

• Those that involve error correction or troubleshooting.

• Situations when responses are not well-rehearsed or contain novel 
sequences of actions.

• Dangerous or technically difficult situations.

• Situations that require the overcoming of a strong habitual response or 
resisting temptation.
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Goldstein, Naglieri, Princiotta, & Otero (2013)

• We found more than 30 definitions of EF(s).

• Executive function(s) has come to be an umbrella term used for many 
different abilities, including planning, working memory, attention, 
inhibition, self-monitoring, self-regulation and initiation carried out by 
pre-frontal areas of the frontal lobes. 

•

9
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What is Executive Function(s)

1. Barkley (2011):  “EF is thus a self-directed set of actions)” (p. 11).

2. Dawson & Guare (2010): “Executive skills allow us to organize our 
behavior over time” (p. 1).

3. Delis (2012): “Executive functions reflect the ability to manage and 
regulate one’s behavior (p. 14).
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What is Executive Function(s)

4. Denckla (1996): "EF (is) a set of domain-general control processes…" 
(p. 263).

5. Gioia, Isquith, Guy, & Kenworthy (2000): "a collection of processes 
that are responsible for guiding, directing, and managing cognitive, 
emotional, and behavioral functions” (p. 1).

11
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What is Executive Function(s)

6. Pribram (1973): "executive programmes …to maintain brain 
organization " (p. 301).

7. Roberts & Pennington (1996): EF “a collection of related but 
somewhat distinct abilities such as planning, set maintenance, 
impulse control, working memory, and attentional control” (p. 105). 
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What is Executive Function(s)

6. Stuss & Benson (1986): "a variety of different capacities that enable 
purposeful, goal-directed behavior, including behavioral regulation, 
working memory, planning and organizational skills, and self-
monitoring" (p. 272).

7. Welsh and Pennington (1988): "the ability to maintain an appropriate 
problem-solving set for attainment of a future goal" (p. 201).
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What is Executive Function(s)

10. McCloskey (2006): “a diverse group of highly specific cognitive 
processes collected together to direct cognition, emotion, and motor 
activity, including …the ability to engage in purposeful, organized, 
strategic, self-regulated, goal directed behavior” (p. 1)

    “think of executive functions as a set of     independent but coordinated 
processes rather than a single trait” (p. 2).
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What is Executive Function(s)

10. Lezak (1995): "a collection of interrelated cognitive and behavioral 
skills that are responsible for purposeful, goal-directed activity,” …

11. “how and whether a person goes about doing something" (p. 42).

12. Luria (1966): “… ability to correctly evaluate their own behavior and 
the adequacy of their actions” (p. 227).
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Executive Functions
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And Finally. . . . 

An NICHD panel in 1994 identified 33 EFs by 
consensus!
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The Top Six Were:

• Self-regulation

• Sequencing of behavior

• Flexibility

• Response inhibition

• Planning

• Organization of behavior

19
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Executive Function(s)

•Given all these definitions of EF(s) we wanted to 
address the question…

Executive Functions … or
Executive Function?
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Executive Function(s)

• One way to examine this issue is to research the factor structure of 
behaviors related to EF(s)

• To do so, we examined the factor structure of a nationally representative 
sample of children.

• We conducted a series of research studies to answer the following 
question:
• What is the underlying structure of EF behaviors?

• Is there is just one underlying factor called Executive Function), or do the 
behaviors group together into different constructs suggesting a multidimensional 
structure?

21
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EXPLORATORY FACTOR ANALYSES

• Both item-level and scale-level exploratory factor analyses (EFA) were 
conducted. 

• The normative samples for parents, teacher, and self ratings were 
randomly split into two samples and EFA conducted using 
• the item raw scores

• nine scales’ raw scores

• We used a standardization sample from our instrument the 
Comprehensive Executive Functioning Inventory (CEFI).

22
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CEFI Standardization

• Sample was stratified by
• Sex, age, race/ethnicity, parental education level (PEL; for cases rated by parents), 

geographic region 

• Race/ethnicity of the child (Asian/Pacific Islander, Black/African American/African 
Canadian, Hispanic, White/Caucasian, Multi-racial by the rater

• Parents provided PEL of both parents
• The higher of the two levels was used to classify the parental education level of the child.

• All raters completed the questionnaire via paper-and-pencil or online methods. 

23
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EXPLORATORY FACTOR ANALYSES

• For the first half of the normative sample using item scores: EFA of the 
90 items was conducted

• The scree plot test and the very simple solution criterion both indicated 
that only one factor should be retained. 

• The ratio of the first and second eigenvalues was greater than four for all 
three forms, which is a common rule to support a one factor solution.  
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EXPLORATORY FACTOR ANALYSES

• Item level factor analysis clearly indicted that one factor was the best 
solution

25
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EXPLORATORY FACTOR ANALYSES

• Using the second half of the normative sample EFA was conducted using 
raw scores for the Attention, Emotion Regulation, Flexibility, Inhibitory 
Control, Initiation, Organization, Planning, Self-Monitoring, and Working 
Memory scales

• Both the Kaiser rule (eigenvalues > 1) and the Eigenvalue Ratio criterion 
(> 4) unequivocally indicated  one factor. 
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EXPLORATORY FACTOR ANALYSES

• Factor analysis of the CEFI Scales also clearly indicated a one factor 
solution

27
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EXPLORATORY FACTOR ANALYSES

• Coefficients of Congruence – all very high
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EXPLORATORY FACTOR ANALYSES

•Conclusions
• When using parent (N = 1,400), teacher (N = 1,400), or self-

ratings (N = 700) based on behaviors observed and reported 
for a nationally representative sample (N = 3,500) aged 5 to 
18 years Executive Function not functions is the best 
term to use.

29
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Naglieri & Goldstein, 2012

• Executive Function is: how efficiently you do what you decide to do.
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Assessment of Executive 
Function using a 
multidimensional 
approach

Behaviors, Emotions, Academic Performance, 
Intelligence

31
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A Multidimensional Approach to EF 
Assessment

Neurocognitive Ability is the foundation 

Academic 
and job skills

Behaviors 
related to 
Cognition

- CEFI and CEFI 
ADULT

Behaviors 
related to Social-
Emotional Skills

Behavioral 
Manifestation 

of EF

Cognitive 
Foundation of 

EF
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Scores on the CEFI and the CEFI Adult

• Strength based EF measures
• Items are positively worded
• Higher scores = good behaviors 

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

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

the adult or an observer

Jack A. Naglieri, Ph.D. 34

Multiple Indicators of EF Issue

• CAS2 scores
• Planning = 76

• Attention =81

• Simultaneous = 103

• Successive = 98

• Academic Skills
• FAR Reading Comprehension 

= 80

• FAM Math Calculation = 79

34
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CEFI

• Scale Analysis 
helps understand 
the person across 
many different 
content areas

35

TOTAL SCORE →
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Ratings

• This information helps 
you have confidence in 
the ratings
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Narrative Report           and       Intervention Strategies

37
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EF is a Brain-Based 
Ability (AKA 
intelligence)

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

• If we define intelligence from a 
neurocognitive perspective

• EF can be measured using the CAS2

37
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Can we measure EF using 
tests of General Ability (g) 
ability (e.g., WISC, WJ, Binet)?

We Can’t…and Why Not?

Introduction to the PASS Theory of Intelligence

39
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Stanford-Binet → Army Mental Tests → Today

40

E. L. Thorndike
A. Otis

A. Binet

When working on the 
1911 scale, Binet 

removed items from 
1908 scale because ‘they 
depended too much on 

school learning’  

L. Terman

Terman added items dependent upon 
school learning into the 1916 

Stanford-Binet because he believed 
‘intelligence at the verbal and abstract 

levels is the highest form of mental 
ability’. 

Arthur Otis (Terman’s student) 
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)
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Research Supports ‘g’ but little More

Watkins, M. W., & Canivez, G. L. (2021). Assessing the psychometric utility of IQ scores: A tutorial using the Wechsler intelligence scale 
for children–fifth edition. School Psychology Review, 1-15.

Benson, N. F., Beaujean, A. A., McGill, R. J, & Dombrowski, S. C. (2018).  Revisiting Carroll’s Survey of Factor-Analytic Studies: 
Implications for the Clinical Assessment of Intelligence. Psychological Assessment, 30, 8, 1028–1038.

Canivez, G. L., Watkins, M. W., & Dombrowski, S. C. (2017). Structural validity of the Wechsler Intelligence Scale for Children–Fifth 
Edition: Confirmatory factor analyses with the 16 primary and secondary subtests. Psychological Assessment, 29, 458-472. 

Canivez, G. L., & McGill, R. J. (2016). Factor structure of the Differential Ability Scales–Second Edition: Exploratory and hierarchical 
factor analyses with the core subtests. Psychological Assessment, 28, 1475-1488. http://dx.doi.org/10.1037/pas0000279

Canivez, G. L., & McGill, R. J. (2016). Factor structure of the Differential Ability Scales-Second Edition: Exploratory and hierarchical factor 
analyses with the core subtests. Psychological Assessment, 28, 1475–1488. https://doi.org/10.1037/pas0000279

Canivez, G. L. (2008). Orthogonal higher order factor structure of the Stanford-Binet Intelligence Scales-Fifth Edition for children and 
adolescents. School Psychology Quarterly, 23, 533–541. 

Dombrowski, S. C., Canivez, G. L., & Watkins, M. W. (2017, May). Factor structure of the 10 WISC–V primary subtests across four 
standardization age groups. Contemporary School Psychology. Advance online publication. 

Dombrowski, S. C., McGill, R. J., & Canivez, G. L. (2017). Exploratory and hierarchical factor analysis of the WJ IV Cognitive at school 
age. Psychological Assessment, 29, 394-407. 

McGill, R. J., & Canivez, G. L. (2017, October). Confirmatory factor analyses of the WISC–IV Spanish core and supplemental Subtests: 
Validation evidence of the Wechsler and CHC models. International Journal of School and Educational Psychology. Advance online 
publication. 

Watkins, M. W., Dombrowski, S. C., & Canivez, G. L. (2017, October). Reliability and factorial validity of the Canadian Wechsler 
Intelligence Scale for Children–Fifth Edition. International Journal of School and Educational Psychology. 
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Support for THE FOUR PASS Scales

• “…compared to the WISC–IV, WAIS–IV, SB–5, 
RIAS, WASI, and WRIT, the CAS subtests had less 
variance apportioned to the higher-order 
general factor (g) and greater proportions of 
variance apportioned to first-order (PASS…) 
factors. 

• This is consistent with the PASS dimensions 
linked to PASS theory … and neuropsychological 
theory (Luria).” (p. 311)

42

• Our results unambiguously 
support the notion that 
intelligence is not a unidimensional 
entity but a composite of distinct 
cognitive processes…which posits 
separate cognitive domains for 
Planning, Attention, Simultaneous 
and Successive processing… [these]
emerged as the most fitting 
representation of intelligence [and] 
the best fit to the data.
• Submitted for publication 2024
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Intelligence as Neurocognitive Functions

• In 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).

➢ We conceptualized 
intelligence as Planning, 
Attention, Simultaneous, and 
Successive (PASS) 
neurocognitive processes 
based on Luria’s concepts of 
brain function.

19841997
April 2018
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A Way to Understand Learning, Obstacles to Learning 
and Specific Learning Disabilities

44

• PASS Theory of brain 
function describes the 
abilities that underlie all 
learning

• This includes everything – 
from learning to walk, 
talk, think, interact with 
others, cope with the 
demands of life…etc.

Planning: Thinking 
about how to do 

something 

Simultaneous: 
Thinking about 
how things and 

ideas are 
connected (related) 

to form a whole

Attention: 
Focused thinking and 

resistance to 
distraction

Successive: Thinking 
about the order of 

anything 

From: Essentials of CAS2 Assessment. Naglieri & Otero, 
2017 Figure 1.2 Functional Units from A. R. Luria
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PASS Theory: Four Ways of Thinking

RED  RED 
YELLOW 
BLUE 
YELLOW 
BLUE  RED

Planning Attention Simultaneous

Successive

Jack A. Naglieri, Ph.D. 46

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

Planning 
& 

Executive 
Function 

Scores

45

46



9/27/2024

24

Jack A. Naglieri, Ph.D. 47

Planning Learning Curves

• Learning depends upon many factors especially PASS

• When a task is practiced and learned it requires less thinking (PASS) and becomes a skill

• At first, PASS plays a major role in learning

Note: A skill is the ability to do something well with minimal effort (thinking)

Over time and with effort

Maximum 

Use

Minimum 

Use

Role of Knowledge & SkillsRole of PASS
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Planning (EF) and Skills

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

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

• Therefore, Planning and EF should not be described as ‘skills’ 
and direction instruction will limit the use of EF 

47
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FREE 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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Intervention for EF and Math

49
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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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• Teachers facilitated discussions to help students become more self-
reflective about use of strategies

• Teachers asked questions like:
• What was your goal?
• Where did you start the worksheet?
• What strategies did you use?
• How did the strategy help you reach your goal?
• What will you do again next time?
• What other strategies will you use next time?

Strategy Instruction
Iseman & Naglieri (2005)

51
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Student Plans

• “My goal was to do all of the easy 
problems on every page first, then do the 
others.”

• “I do the problems I know, then I check 
my work.”

• “I did all the problems in the brain-dead 
zone first.”

53

Iseman & Naglieri (2005)
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Pre-Post Means and Effect Sizes for the Students with LD and ADHDIseman & Naglieri (2005)

53
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Using good EF 
to overcome a 
neurocognitive 

processing 
disorder 

(Dyslexia)

Jack A. Naglieri, Ph.D. 56

Ben’s Strength in EF & Problem with Successive processing

60

70

80

90

100

110

120

Scores (M = 100, SD = 15)
EF score on CAS2 and CEFI are 
good – use this strength to manage 
the Successive weakness and SLD

EF score on CAS2 and CEFI are 
good – use this strength to manage 
the Successive weakness and SLD
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Ben’s SLD: Discrepancy Consistency Method

• Discrepancy between 
high and low 
processing  scores

• Discrepancy between 
high processing  and 
low achievement

• Consistency between 
low processing and 
low achievement

Significant 
Discrepancy

Significant 
Discrepancy

Consistent 
Scores

LOW SCORES
Math Calculation, Math 
Reasoning  & Reading 

Decoding

LOW SCORES
CAS2: 

Successive

HIGH SCORES
Simultaneous 

Planning
Attention

Significant 
Discrepancy
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Teach Children about their Abilities

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

• Spanish handouts by Tulio Otero & 
Mary Moreno

57
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Ben’s Problem with Successive Ability

Teach him to use his strength in EF (Planning)

Jack A. Naglieri, Ph.D. 60

Phineas had 
Social 

Emotional 
Deficit

• Phineas had profound social emotional problems 
after his injury to the frontal lobes

• Phineas was 

• Insulting

• impulsively says things

• uses vulgar language

• can’t manage his emotions

• inconsistent in social situations

• doesn’t recognize he is offensive

• looses control in interactions with 
others

59
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Readings Regarding Frontal Lobes and Emotion

Goldberg (2011, p 116-117)
• the “emphasis in the classic 

studies of frontal lobe 
syndromes was on 
cognition [intelligence] 
rather than on affect [social 
emotional]” 

• ‘very few researchers have 
attempted to merge 
cognitive and emotional 
aspects of frontal lobe 
dysfunction’ 

• Feifer’s Emotional 
Disorders book contains 
a collection of papers 
on the relationship 
between EF and 
Emotional Disorders

• And see 
Feifer@comcast.net
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