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Why this session on EF?

• Executive Function (EF) is the most important ability we have, because it 
provides us a way to decide how to do what we choose to do to achieve 
a goal

• The best news is that EF can be taught

• Instruction that improves EF will affect a person’s ability to learn, their 
behavior, and their social skills.

• Improving EF will change an individual’s life

Neil 
deGrasse 

Tyson

One of the great challenges in this world is to know 
enough about a subject to think your right; 
but not enough about the subject to know your wrong! 
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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

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

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

• The job Phineas has is to 
use a “tamping iron” to 
set explosives 

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

Fleishman (2002, p 70)

• From Damasio (1994) article in Science

• The rod passed through the left frontal lobe

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

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

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

Before the accident ‘he 
possessed a well-balanced 
mind, was seen as a shrewd, 
smart business man, very 
energetic and persistent in 
executing all his plans of 
operation’ (p 59)

After the accident his 
ability to direct others was 
gone, he had considerable 
trouble with:
• Thinking
• Behaviors 
• Work 
• Social-emotional 

Frontal Lobes and Executive Function(s)

What do we mean by the term Executive Function(s)?
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Executive Functions
• In 1966 Luria first wrote and defined 

the concept of Executive Function 
(EF) and described the frontal lobes 
as “the organ of civilization”

• Luria’s student, Nick Goldberg states 
that the frontal lobes are about 
…”leadership, motivation, drive, 
vision, self-awareness, and 
awareness of others, success, 
creativity, sex differences, social 
maturity, cognitive development   
and learning…”

http://www.elkhonongoldberg.com/

What is Executive Function(s)
There is no formal accepted 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

 Goldstein, Naglieri, Princiotta, & Otero (2013)
 Found more than 30 definitions of EF!
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Executive Function(s)
• Given all the definitions of EF(s) we wanted to address the question…

Executive Functions … or
Executive Function?

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

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

CEFI 
(Naglieri & Goldstein, 2012)

CEFI Adult 
(Naglieri & Goldstein, 2017)
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CEFI Exploratory Factor Analysis

• The normative samples for CEFI and CEFI Adult included ratings by parents, teachers, 
observers, and self ratings were randomly split into two samples and EFA conducted

Conclusions
• Nationally representative 

samples aged 5 to 80 years (N 
= 6,700) indicates that EF 
behaviors are best seen as one 
construct

CEFI Factor Analysis

Item Level Analysis

• For the first half of the 
normative sample (Parent, 
Teacher and Self ratings’) item 
scores (90 items) used in factor 
analysis

Scale Level Analysis
• Using the second half of the 

normative sample EFA was conducted 
using raw scores for the following 
scales:
• Attention
• Emotion Regulation
• Flexibility
• Inhibitory Control
• Initiation
• Organization 
• Planning 
• Self-Monitoring
• Working Memory
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Item Factor Analyses Scale Factor Analyses

CEFI Factor Analysis

Factor Analysis of the CEFI Adult

• Same scale structure as CEFI
• Full Scale

• Attention

• Emotion Regulation

• Flexibility

• Inhibitory Control

• Initiation

• Organization

• Planning

• Self-Monitoring

• Working Memory
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CEFI Adult Self (N = 1,600) & Observer (N = 1,600)
Item Factor Analyses               Scale Factor Analyses
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Exploratory Factor Analysis

Conclusions
• Nationally 

representative 
samples aged 5 to 
80 years (N = 
6,700) indicates 
that EF behaviors 
are best seen as 
one construct

Executive 
Function

Emotion 
Regulation

Inhibition

Planning Self-Control

Self-
Monitoring 

Organization

Initiation And more?

Flexibility

Attention

Impulse 
Control

Working 
Memory
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Executive Function Involves

“How you do what you decide to do” 
demands…

• 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.

EF’s Learning Curves (Naglieri & Otero, 2017)

• Learning depends upon instruction and EF

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

• When 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
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Conclusion: EF is a
unitary concept

Questions or
thoughts

The research 
says 1 EF

I thought 
40+ EFs Just one 

thing?

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

23

24



10/20/2020

13

Psychometrics of EF Rating Scales

Some published rating scales

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
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CEFI Child              &       CEFI-Adult Scales

One Factor and 9 Scales?

• EF is a unidimensional concept

• Use the Full Scale to answer the 
question “Is the individual poor in EF 
or not?”

• Use the 9 scales to identify the specific 
groups of items that represent 9 
different types of behaviors that can be 
addressed by Intervention 
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CEFI and CEFI Adult Interpretive Reports

Interventions for EF Behaviors

CEFI Scales

• Attention

• Emotion Regulation

• Flexibility

• Inhibitory Control

• Initiation

• Organization

• Panning

• 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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QUESTIONS about CEFI?

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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EF is a Brain-Based Ability

• If we define intelligence from a neurocognitive perspective

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

• But note that EF is not measured by traditional IQ tests

A Theory of Learning
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A Neurocognitive Test Measures Thinking not Knowing

What does the examinee have to know to 
complete a task?

• This is dependent on instruction

How does the examinee have to think to 
complete a task?

• This is dependent on the brain – ‘basic 
psychological processes’

• Some thinking involves executive function 
and some does not

I need a 
plan!

I know 
that!

PASS Theory 
Based on Luria’s 

Concept of 
Functional Units

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

1st

3rd

2nd
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IQ defined by BRAIN function

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

•Planning = THINKING ABOUT THINKING

•Attention = BEING ALERT 

• Simultaneous = GETTING THE BIG PICTURE

• Successive = FOLLOWING A SEQUENCE

CAS2 for  (Ages 5-18 yrs.)

Interpretive Manual

CAS2 Yields PASS and Full Scale 
scores but ALSO

Executive Function which is 
the combination of Planning 
and Attention subtests

Also: Working Memory, Verbal, 
Nonverbal, Speed/Fluency 
and a Visual and Auditory 
comparison
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PASS Theory: Planning

• Planning is a neurocognitive ability 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 
• control of processing

• Planning tests measure Executive Function

PASS Theory

• Attention is a neurocognitive ability that a person uses to selectively 
attend to some stimuli and ignore others

• selective attention
• focused cognitive

activity over time
• resistance to 

distraction

No Response

No Response

Response
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Planning & Attention Scales use…

Planned Connections (Trails)

RED BLUE GREEN YELLOW

YELLOW GREEN RED BLUE

RED YELLOW YELLOW GREEN

BLUE GREEN RED BLUE

GREEN YELLOW RED YELLOW

1

1
2

3
4

A

B

C D

PASS Theory: Successive
 Successive processing is a basic psychological process  we use to manage 

stimuli in a specific serial order
• Stimuli form a chain-like progression
• Recall a series of words
• Decoding words
• Letter-sound correspondence
• Phonological tasks
• Understanding the syntax of sentences
• Comprehension of written instructions

Recall of Numbers in Order 
Successive Processing
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PASS Theory: Simultaneous
• Simultaneous processing is used to integrate stimuli into groups

• Each piece must be  related to the other

• Stimuli are seen as a whole

• Academics:
• Reading comprehension

• geometry 

• math word problems

• whole language

• verbal concepts

From: Essentials of CAS2 Assessment. Naglieri & Otero, 2017 
Which picture shows a boy behind a girl?

All Lessons Available for Free at

www.efintheclassroom.net
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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

Antwerp train Station (2009)
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Planning Lesson Student Responses

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

• Someone had to start dancing (initiation)

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

• Organize the dance (organization)

Planning Lesson Student Responses

Q3: How do you know if a plan is any 
good?  

• Put the plan in action and see if it works 
(self-monitoring)

• Give it a try (perhaps learn by failing)

Q4: What should you do if a plan isn’t 
working?

1.Fix it. (self-correction)

2.Go home! (a bad plan)
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Planning Lesson Student Responses

Q5: How do you use planning 
in this class?

1.We don’t plan in this class

2.Mrs. X does all the planning 
in this class so you don’t have 
to think about planning

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

Encourage Planning
• Helping Children Learn

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

• Spanish handouts by Tulio Otero & 
Mary Moreno

Step 1 – Talk with Students
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Intervention for EF and Math

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
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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

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.”
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53

54



10/20/2020

28

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

Iseman (2005)

• Baseline Intervention means by 
PASS profile

• Different response to the same 
intervention

20

25

30

35

40

45

50
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Baseline Mean Intervention Mean

LowP

LowSim

LowAtt

LowSuc
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Summary of PASS Intervention Research in Essentials of CAS2

57

PASS Neurocognitive Abilities that 
are NOT EF
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PASS Theory

• Simultaneous is a neurocognitive 
ability a person uses to integrate 
stimuli into groups

• Parts are seen as a whole

• Each piece of information is 
related to others

• Visual spatial tasks like blocks 
and puzzles on the Wechsler 
Nonverbal Scale

• KABC Simultaneous Scale

• Subtests like Block Design, 
Object Assembly, etc.

PASS TheorySuccessive Processing

Successive processing is a basic cognitive ability which we use to manage 
stimuli in a specific serial order
• Stimuli form a chain-like progression
• Stimuli are not inter-related

GirlCow Wall Car

PASS Theory
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Using good EF to overcome a 
neurocognitive processing disorder

61
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Ben’s Problem with Successive processing Ability

60

70

80

90

100

110

120

Scores (M = 100, SD = 15)

EF “Ability” is good but  he 
isn’t using this ability to solve 
problems

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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•Ben has difficulty whenever ANY task requires 
sequencing
• Academic or ability tests
• Visual or auditory tests
• Math or spelling or reading
• Tasks that require memory of sequences

•How do we help him learn better?

Ben’s Problem with Successive Processing

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
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Ben’s Problem with Successive Ability
Teach him to use his strength in EF (Planning)

Ben’s Problem with Successive Ability
Teach him to recognize sequences
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Solutions for Ben- Use EF 
Teach him to use strategies

Questions or
thoughts
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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

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
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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

• See Feifer@comcast.net

Measures

• CogAT is based on traditional IQ (Army Alpha and Beta) containing 
Verbal, Quantitative, Nonverbal

• DESSA is a 72-item rating scale of social-emotional skills such as Self 
Awareness, Relationship Skills, etc. related to resilience

• SAT is norm-referenced achievement test
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Kong (2013): IQ, SEL & Achievement

• DESSA Total correlated .44 with Achievement (reading, math, 
language)

• CogAT Total correlated  .36 

• Hierarchical regression analysis showed that
• CogAT did not add to the predication of achievement after DESSA 

scores were entered

DESSA predicted 
reading, 

language and 
math scores 

over IQ (CogAt) 
scores

80
90

100
110
120
130
140

Verbal IQ Quantitative IQ Nonverbal IQ

CogAT Tot Social Emotional SAT10

Take Away Messages

• Social Emotional Skills are the result of EF and what the person has 
learned in all aspects of the environment

• Individuals CAN BE TAUGHT good, or bad, social emotional skills

• Your Comments? Questions?
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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

Academics

• See www.jacknaglieri.com for papers on CAS2, Feifer Assessments of 
Reading, Math, and Writing

Correspondence of FAM and PASS Planning Attention Simultaneous Successive

Phonemic Awareness - measures rhyming, blending, segmenting, and 
manipulating sounds.

X

Positioning Sounds - a phonemic localization task determining sound 
positions.

X

Nonsense Word Decoding - the student decodes a series of nonsense 
words.

X

Isolated Word Reading Fluency - the student reads a list of words in 60 
seconds.  

X X

Oral Reading Fluency - the student reads a passage composed of the 
same words as the Isolated Word Reading Fluency task.

X X

Rapid Automatic Naming - the student names either objects, letters, or 
stencils.

X

Visual Perception - the student identifies letters or words printed 
backwards from an array.  

X X

Verbal Fluency - the student retrieves words from a category, or items 
that start with a letter.

X X

Orthographic Processing - the student recalls a letter, or group of 
letters, from a target word.

X X

Irregular Word Reading Fluency - the student reads a list of 
phonologically irregular words.

X

Semantic Concepts - the student identifies the correct antonym or 
synonym of a target word.  

X X

Word Recall - the student repeats back a list of words over  two trials. X X

Morphological Processing - the student selects the correct prefix, suffix, 
or stem that completes a target word.

X

Silent Reading Fluency - the student answers questions after 
reading a passage silently.

X X X X

Note: The correspondence of PASS with FAR and FAM needs to be carefully examined for each student. The table above is a 
starting point, and should be used flexibly. For example, whereas Planning is anticipated to play a key role for some subtests o
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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

Executive Function Behaviors, 
Intelligence, and Achievement 

test scores
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EF, WISC-IV, CAS, Achievement
• Data from Sam Goldstein’s evaluation center in Salt Lake City, UT

• Children given the WISC-IV (N = 43), CAS (N = 62), and the WJIII achievement (N = 58) as part of the 
typical test battery

EF Behaviors (CEFI) & CAS
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EF and Achievement (Naglieri & Rojahn, 2004)

• Correlation between Executive 
Function (Planning + Attention) 
with achievement = .51 (N = 
1,559) is stable across 5-17 year 
range

• EF scores added significantly to 
the prediction of achievement 
after Simultaneous and 
Successive scores

Sex Differences in 
Executive Function
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Girls are smarter than boys

94

96

98

100

102

104

Ages 5-18 Ages 5-11 Ages 12-18

Males

Females

CEFI Sex Differences: 
Parent Raters

CEFI Sex Differences: 
Teacher Raters

92
94
96
98

100
102
104
106

Ages 5-18 Ages 5-11 Ages 12-

18

Males

Females

Sex Differences: Ability

Girls are smarter than boys
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Sex Differences: Social Emotional

47

48

49

50

51

52

53

Parent & 
Teacher Raters 

Males

Parent & 
Teacher Raters 

Females

N = 2,477

DESSA values are T scores 

(Mn= 50, SD = 10)

Females have 
higher EF 

scores than 
Males

CEFI Males Females Difference

EF Parent Raters 98 102 4

EF Teacher Raters 97 103 6

DESSA Males Females Difference

SEL Parent Raters 97 103 6

SEL Teacher Raters 97 103 5

PASS from CAS Males Females Difference

EF Planning 98 103 5

EF Attention 98 103 5

Simultaneous 100 100 0

Successive 99 101 1

87

88



10/20/2020

45

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

Conclusions
• Assessment of EF should be comprehensive and include cognition, 

behavior and academic skills

• We can encourage the use of EF

• This is the gift of smarter thinking

• This is a gift of optimism

• This is a gift for life success
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Final QUESTIONS

92

This pandemic will not last 
forever, but the lessons we 
teach our children about how 
to cope when their Executive 
Function is not functioning 
will last a lifetime.

Jack A. Naglieri April 2020
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