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Goals for This Presentation
• Historical Perspective and Need
• Definitions of Executive Function
• Executive Function or Functions?
• Rating Scales for EF
• Comprehensive Executive Function Inventory (CEFI)
• Structure – Normative Sample
• Reliability
• Interpretation
• Validity
• EF and instruction
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The Five Student
Challenge
What variables predict the capacity to learn
and the quality of performance ?
How do we help children be skillful?
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The Curious Story of Phineas Gage
John Fleischman’s book
“Phineas Gage: A Gruesome
but True Story About Brain
Science” is an excellent
source of information about
this person, his life, and
how this event impacted
our understanding of how
the brain works; and
particularly the frontal
lobes.
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The Curious Story of Phineas Gage
• Before the accident ‘he possessed a wellbalanced 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 mind was radically
changed; so much so that his friends said he was
no longer Phineas Gage
• Although most of his brain was not damaged, his
frontal lobes were significantly injured.
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The Curious Story of Phineas Gage
 Phineas and his
tamping iron
 This presentation is
about the important
role of the frontal
lobes and the unique
function this part of
the brain provides we
now call “Executive
Function(s)”.
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The case of Phineas Gage and
others spurred scientists in the
mid 1800s to seek to develop an
understanding of the frontal
lobes in particular the prefrontal cortex.
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A Bit of EF Neuroanatomy
• Prefrontal
• Rich cortical, sub-cortical and brain stem connections.
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More Specifically
• The dorsolateral prefrontal
cortex (DLPFC) is involved
with integrating different
dimensions of cognition
and behavior.
This area is associated with verbal and design
fluency, ability to maintain and shift set, planning,
response inhibition, working memory,
organizational skills, reasoning, problem solving
and abstract thinking.
 Chronic pain patients show declines in DLPFC
functioning.


10

More Specifically:
• The anterior cingulate cortex
(ACC) is involved in emotional
drives, experience and
integration, inhibition of
inappropriate responses,
decision making and motivation


Lesions in this area can lead to low drive states such as
apathy and may also result in low drive states for such
basic needs as food or drink and possibly decreased
interest in social or vocational activities and sex.



Chronic pain patients also show declines in ACC
function.
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And Finally:
• The orbitofrontal cortex
(OFC) plays a key role in
impulse control,
maintenance of set,
monitoring ongoing
behavior and socially
appropriate behaviors.
 Lesions in this area can cause dis-inhibition,

impulsivity, aggressive outbursts, sexual
promiscuity and antisocial behavior.
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Another View: Hot and Cool EF
• Cool (metacognitive) – functions associated with
cognition such as planning and problem solving
(deficits leading to a Dorsolateral Syndrome).
• Hot (emotional/motivational) – functions
associated with coordinating and controlling
emotions (deficits leading to an
Orbitofrontal/Medial Syndrome).
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What do we mean by the
term Executive
Function(s)?

14

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

1902 - 1977

15
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What is/are 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
16

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.
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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.
20

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).
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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

Jack A. Naglieri, Ph.D. George Mason Univ, Fairfax, VA 22030.
naglieri@gmu.edu
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And Finally. . . .
A 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
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Three Categories of Theories
• Regulators that control
• Abilities (cognitive processes)
• Behaviors
Director(s)
(Orchestra
Conductor)

Working
Memory

Attention

Emotion
Regulation

Inhibition

Flexibility

Impulse Control

Self-Monitoring

Organization

Planning

Self-Control

Initiation

And more?
33
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A similarly named ability and
behavior (e.g. planning) may only
overlap to a small extent in
explaining outcome.
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In fact EF ability likely forms the
foundation reflected in behavior,
achievement, emotional regulation
and socialization. The contributed
variance likely is impacted by a host
of other variables. Ability and
knowledge interact with these
variables to shape skillful behavior.
35

Are EF challenges associated
with other psychiatric and
developmental conditions?

36
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EF and ADHD
EF deficits are not necessarily unique to ADHD.
They are neither necessary nor sufficient to make
a diagnosis of ADHD. When EF impairments are
measured in children with ADHD they tend to
reflect specific rather than global impairments.

EF and Other Disruptive
Disorders (ODD & CD)
Early reviews reported that EF deficits
were not characteristic of children and
adolescents with ODD and CD after comorbid ADHD was factored out. More
recent studies, however, suggest that
inhibition deficits may be characteristic of
both ADHD and CD but whether children
with CD display impairments on additional
EF measures is equivocal.

EF and Tourette’s
Distinct and robust
impairments in EF do not
appear to be characteristic of
children with TD.
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EF and Anxiety Disorders
EF deficits in set-shifting, cognitive
flexibility, concept formation, interference
control, and verbal fluency have been
documented among children with
separation anxiety disorder, overanxious
disorder, and PTSD. EF in OCD has not
been well addressed.

EF and Depression
Scant research has been conducted on the
EF abilities among youth with depression.
Studies that have included older
adolescents have suggested some degree
of sensitivity of EF tasks in identifying
unipolar depression, but less specificity.

EF and Bi-Polar Disorder
There is a growing consensus about the
nature of BD among children. Several
studies have targeted its EF concomitants.
Although results often have been
confounded with significant co-morbidity
issues, children and adolescents with BD
reliably have demonstrated impairments
relative to those without any history of
mood disorders on several EF measures
(e.g. working memory, set shifting).
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EF and Traumatic Brain Injury

43

EF Deficits and ASD

44

EF and Learning Disabilities
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If all of these conditions are
statistically related to behaviors and
abilities reflecting EF than a
common denominator must exist.
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Impairment in behaviors associated
with EF can have multiple etiologies
often operating simultaneously.
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Impaired Behavior Associated With Poor EF
Can Result From:
• Lack of ability.
• Lack of knowledge.
• Lack of motivation.
• Internalizing symptoms.
• Externalizing symptoms.
• Poor impulse control.

48
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Starting with an assessment of EF
behaviors defines the real life
landscape and can be used as a
foundation to than explore etiologies.
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Executive
Function
• EF is a unitary construct
(e.g., Duncan & Miller,
2002; Duncan & Owen,
2000).
• EF is unidimensional in
early childhood not
adulthood.
• Both views are supported
by some research (Miyake
et al. , 2000), -- EF is a
unitary construct …but
with partially different
components.

Executive
Functions
• EF has three components:
inhibitory control, set
shifting (flexibility), and
working memory (e.g.,
Davidson, et al., 2006;
Miyake et al., 2000).
• EF has independent
abilities (Wiebe, Espy, &
Charak, 2008).
• Executive Functions is a
multidimensional model
(Friedman et al., 2006;
Miyake et al., 2000).
50

Executive Function(s)
• Given all these definitions of EF(s) we wanted to
address the question…
Executive Functions … or
Executive Function?

51
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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 the
Comprehensive Executive Function Inventory (CEFI)
• We conducted a series of research studies to
answer the following question:
• What is the underlying structure of the behaviors
assessed on the CEFI?
• Is there is just one underlying factor called executive
function), or do the behaviors group together into
different constructs suggesting a multidimensional
structure?
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EXPLORATORY FACTOR ANALYSES
• 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

• The sample …
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CEFI Standardization Samples
• 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
• Parent (N=1,400), Teacher (N=1,400) and Self (N=700)
ratings were obtained
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ITEM FACTOR ANALYSES – PART 1
• For the first half of the normative sample for
Parent, Teacher and Self ratings’ item scores (90
items) was analyzed using exploratory factor
analysis
• The scree plots and the very simple solution
criterion both indicated that only one factor.
• The ratio of the first and second eigenvalues was
greater than four for all three forms, which
indicated a one factor solution.

55

Item Factor Analyses – Part 1
• Item level factor
analysis clearly
indicted that
one factor was
the best solution

Eigenvalue
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SCALE FACTOR ANALYSES – PART 2
• 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.

57
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Item Factor Analyses – Part 1
• Scale level factor
analysis clearly
indicted that
one factor was
the best solution

Eigenvalue
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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.

60
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Our Conclusion. . .

The concept of Executive
Function is best defined as a
unitary construct….how you
do what you do.
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Latent class analysis of frontal lobe
tasks strongly suggests a general EF
that reflects the efficiency and
perhaps automaticity of the
executive management system.

Miyake, Friedman, et al
Cognitive Psychology
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Conclusive evidence concerning the
developmental trajectories of the
different EF components on
neuropsychological tests has yet to
be established.

Huizinga, Dolan et al, 2006
Neuropsyhologica
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An examination of factor analytic
studies examining EF in children
finds only a single factor- planning –
common to all studies.

Anderson, 2002
Clin. Neuropsych.
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EF skills may develop in different
tracks but merge in function as
children develop.

Wasserman and Wasserman, 2013
Applied Neuropsych. Child
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EF appears to be a unitary, more
domain specific process in children

W iebe, Scheffield, et al, 2011
J. Of Exp. Child Psych.
66
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Naglieri & Goldstein, 2012
Executive Function is how
efficiently you do what you
decide to do.
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EF as a Mediator of Ability and Knowledge
• Ability: The skills we use to acquire and
manipulate knowledge to solve
problems. Also referred to as
intelligence.
• Knowledge: Everything we learn in life.
Also referred to as achievement.
• Executive Function: How efficiently or
skillfully you do what you decide to do.
68

What comprises the best means of
assessment of EF?
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How to Measure
Executive Function(s)
A review by Weyandt et al (2012) found 168 measures
used to evaluate EF.

From Weyandt et al, 2012

70
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How can we reliably and validly evaluate EF?
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In general single EF tests share
at most 10% of the variance
with EF ratings and
observations of everyday
behavior.

Batteries of combined EF tests fare a
bit better sharing up to 20% of the
variance with observation and
reported behavior.

The more tests in an EF battery
the more factors identified in
both exploratory and
confirmatory studies.
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Importance of a National Norm
• The diagnostic conclusions we reach are greatly influenced by the tools we
use.
• The composition of the reference group can make a substantial difference in
the conclusions reached.
• Norms that represent a typical population are needed for all assessment
tools.
• We have an obligation to use the highest quality tests.
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Importance of a National Norm
• What is one problem with scores based on a sample that is not
representative of the U.S. populations?
• You don’t know how much the score you get is influenced by demographic
variables
• Let’s look at some data …

• We created norms from our CEFI data for groups of children based on
PEL levels to see just how much influence this variable could have on
a standard score (Mean = 100, SD = 15).

77

Importance of a National Norm

78
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Importance of a National Norm
• Only tests that yield standard scores based on a representative
normal sample should be used in clinical practice.
• A comparison of EF symptoms to a normative group is essential.
• Comparisons to children who do not represent the US population can
be misleading.
• The use of raw scores should be avoided in all tests (especially
achievement tests).
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Importance of a National Norm
• A normative sample that is representative of the US population is
absolutely required.
• The sample should be stratified carefully and that sample should be
thoroughly described in the test Manual.
• Remember the key question is not how similar someone is to an
impaired group but how dissimilar they are to the norm.
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Comprehensive Executive Function
Inventory (CEFI)
Jack A. Naglieri
Sam Goldstein

A rating scale designed to
measure behaviors
association with Executive
Function for ages 5-18
years rated by a parent,
teacher, or the child/youth.
81
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CEFI
• The Comprehensive Executive Function Inventory (CEFI) is a rating scale
designed to measure behaviors that are associated with Executive
Function (EF) for children and youth aged 5 through 18 years.
• The rating scale can be completed by a parent, teacher, or the child/youth.
• The CEFI is composed of items evaluating behaviors associated with to
attention, emotion regulation, flexibility, inhibitory control, initiation,
organization, planning, self-monitoring, and working memory.
• The rating scale has been developed to demonstrate the highest
psychometric qualities.

82

CEFI (Naglieri & Goldstein, 2012)

83

Three CEFI Rating Forms

84
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CEFI Forms
• Each 100-item form yields scales set at a mean of 100 and SD of 15

English
Parent Form
(5-18 years)

English
Teacher Form
(5-18 years)

English SelfReport Form
(12-18 years)

Spanish
Parent Form
(5-18 years)

Spanish
Teacher Form
(5-18 years)

Spanish SelfReport Form
(12-18 years)
85

CEFI Scales
Each form
yields a Full
Scale score and
9 separate
content scales
which contain
items as
follows…

86
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CEFI Items by Scale
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CEFI Items by Scale

89

CEFI Items by Scale

90
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CEFI Items by Scale
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CEFI Administration & Scoring

92

CEFI Rating Form

93
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CEFI Rating Form
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CEFI Rating Form

95

CEFI Rating Form
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CEFI Rating Form

97

CEFI Rating Form
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CEFI Readability
• Reading levels were determined using the Flesch-Kincaid Grade Level
Formula which is based on the total number of words, syllables, and
sentences

99
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CEFI Standardization
• Data collection: January – December, 2011
• Standardization and related research data (N = over 5,000 forms)
were collected from 50 US states
• Data were collected using paper and pencil and online administration
formats

100

CEFI Normative Samples
• 1,400 ratings by Parents for children aged 5-18 years
• 1,400 ratings by Teachers for children aged 5-18 years
• 700 ratings from the self-report form for those aged 12-18 years
• There were equal numbers of ratings of or by males and females

101

CEFI Normative Samples
• Stratified according to the 2009 US Census by
race/ethnicity, parental education, region, age, and
sex
• The samples included students in special education

102
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Age x (Race/Ethnicity) x Gender

103

Other Tables of Demographics (N=12)

104

CEFI Scale Reliabilities

105
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Inter-Rater Reliability
• Parent Form (5-18 yrs) shows very good consistency and similar mean
scores
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Inter-Rater Consistency
• Teacher Form (5-18 yrs) shows good consistency and similar mean
scores
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Intra-Rater Consistency
Self-Rating Form (12-18 yrs) two ratings over time shows very good
consistency and similar means

108

36

12/24/20

CEFI Interpretation
Step 1: Examine Quality of the Ratings: Consistency, Positive and
Negative Impression
Step 2: Interpret Scale Scores
Step 3: Compare CEFI Scale Scores
Step 4: Examine Item-Level Responses
Step 5: Compare Results Across Raters
Step 6: Compare Results Over Time

109

Step 1: Consistency Index
• The Consistency Index provides information about whether the rater
responded to similar items differently.
• Inconsistent responding can occur intentionally or unintentionally,
and could be due to deliberate non-compliance, fatigue, a
misunderstanding of the items or instructions, inattention,
disinterest, or a lack of motivation

110

Step 1: Impression Scales
• The Negative Impression scale evaluates the likelihood that the rater
underestimated the individual’s functioning.
• The Positive Impression scale evaluates the likelihood that the rater
overestimated the individual’s functioning.

111
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Step 1: Impression Scales
• Negative and Positive Impression Scale Items

112

Step 1: Impression Scales
• A particular response style is indicated if the
standard score is less than 76 (< 5% of the
normative sample).

Time to
Completion is only
for online
administration

113

CEFI Interpretation
Step 1: Examine Quality of the ratings: Consistency, Positive and
Negative Impression
Step 2: Interpret Scale Scores
Step 3: Compare CEFI Scale Scores
Step 4: Examine Item-Level Responses
Step 5: Compare Results Across Raters
Step 6: Compare Results Over Time

114
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Step 2: Interpret Scale Scores
• All scales are set at mean of 100, SD of 15
• Low scores mean poor EF

115

Step 2: Interpret Scale Scores

116

Classification of Standard Scores

117
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Step 2: Interpret Estimated True Score Based
Confidence Intervals

The Confidence
Interval for a score of
130 in Planning is 120
(-10) to 134 (+4)
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Step 2: Interpret Scale Scores Using the
Prorating Tables
• If items are not completed by the rater, you can prorate the scores

119

Step 2: Interpret Scale Scores Using the
Prorating Tables
If 1 item on each scale is not completed by the rater, you can prorate
that scale’s score

120
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CEFI Interpretation
Step 1: Examine Quality of the ratings: Consistency, Positive and
Negative Impression
Step 2: Interpret Scale Scores
Step 3: Compare CEFI Scale Scores
Step 4: Examine Item-Level Responses
Step 5: Compare Results Across Raters
Step 6: Compare Results Over Time
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Step 3: Compare CEFI Scale Scores

Compare CEFI Scales to the child’s mean and the normative mean.
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Step 3: Compare CEFI Scale Scores

123
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Step 3: Compare CEFI Scale Scores

124

125

126
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CEFI Interpretation
Step 1: Examine Quality of the ratings: Consistency, Positive and
Negative Impression
Step 2: Interpret Scale Scores
Step 3: Compare CEFI Scale Scores
Step 4: Examine Item-Level Responses
Step 5: Compare Results Across Raters
Step 6: Compare Results Over Time
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Step 4: Examine Item-Level Scores

128

CEFI Interpretation
Step 1: Examine Quality of the ratings: Consistency, Positive and
Negative Impression
Step 2: Interpret Scale Scores
Step 3: Compare CEFI Scale Scores
Step 4: Examine Item-Level Responses
Step 5: Compare Results Across Raters
Step 6: Compare Results Over Time

129
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Step 5: Compare Results Across Raters

130

CEFI Interpretation
Step 1: Examine Quality of the ratings: Consistency, Positive and
Negative Impression
Step 2: Interpret Scale Scores
Step 3: Compare CEFI Scale Scores
Step 4: Examine Item-Level Responses
Step 5: Compare Results Across Raters
Step 6: Compare Results Over Time
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Step 6: Compare Results Over Time
• Determine if CEFI pre post scores differ significantly – but also if the
post-test standard score is in the Average range or higher

132
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Validity of the CEFI Scales
• Factor analysis is a valuable tool to understand how items group.
• But we also need to know if the items have validity.
• Discriminating children with EF deficits from the regular population is
important.
• Discriminating children with EF deficits from those who are not in the
regular population and have other problems is very important.

133

Content Validity

134

Content Validity

135
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US vs Canada
• Samples were matched on age, gender, race/ethnicity, and parental
education levels

136

CEFI Consistency Between Raters
• Comparisons across parent, teacher, and self-report ratings show
good correlations and good mean score consistency

137

CEFI Scores by Diagnosis
• We expected that individuals with ADHD, mood
disorders, and Autism Spectrum Disorders might
earn a low CEFI Full Scale score.
• We compared groups matched on gender,
race/ethnicity, and parental education

138

46

12/24/20

Group Differences: ADHD
11 0
10 5
10 0
95

A D HD

90

Co nt ro l

85
80
Pa ren t

Tea cher

Self -R epo rt
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Group Differences: ASD
10 0
General Population

95
90
85

ASD

80
Pa ren t

Tea cher
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Group Differences: Learning Disabilities
11 0
10 5
10 0
95

LD

90

Co nt ro l

85
80
Pa ren t

Tea cher

Self -R epo rt

141

47

12/24/20

Group Differences: Mood Disorders
11 0
10 5
10 0
95

M oo d

90

Co nt ro l

85
80
Pa ren t

Tea cher

Self -R epo rt
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CEFI Gender Differences: Parent Raters
Girls are Smarter than Boys!
Parents
Ages 5-18
Ages 5-11
Ages 12-18

N
700
350
350

Mn
98.1
98.2
97.9

SD
N
Mn
SD
ES
14.9 699 101.8 15.0 -0.25
14.3 349 101.6 15.6 -0.22
15.4 350 102.0 14.4 -0.28

10 3
10 2
10 1
10 0
99
98
97
96
95

M al es
F ema les

Ag es 5-1 8

Ag es 5-1 1

Ag es 12- 18
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CEFI Gender Differences: Teacher Raters
• Girls are Smarter than Boys
Teachers
Ages 5-18
Ages 5-11
Ages 12-18

N
700
350
350

Mn
96.7
96.4
97.0

SD
N
Mn
SD
ES
14.4 700 103.2 15.0 -0.44
14.5 350 103.5 14.9 -0.49
14.4 350 102.9 15.0 -0.40

106
104
102
100
98
96
94
92

M ales
Fe mal es

Ages 5- 18

Ages 5- 11

Ages 12 -18

144
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Gender Differences: Abilities Associated With EF
• Girls are Smarter than Boys

145

Gender Differences: Abilities Associated With EF

Executive Function
146

Computer Scored Printout

147

49

12/24/20

148

149

CEFI: WISC-IV, CAS, and WJ III
• Data from the Neurology, Learning and Behavior Center in Salt Lake
City, UT
• Children given the CEFI, WISC-IV (N = 43), CAS (N = 62), and the WJIII
achievement (N = 58) as part of a typical test battery.

150
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CEFI, WISC-IV, CAS, Achievement

151

CEFI, WISC-IV, CAS, Achievement
Table 8.27 CEFI M anual
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CEFI & WISC-IV

153
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CEFI & CAS

154

CEFI & WJ-III Total Achievement

155

CEFI & WJ-III Reading

156
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CEFI & WJ-III Broad Math

157

CEFI & WJ-III Written Language

158

CEFI Has an Extensive Section on Strategies

159
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160

161

EF Interventions
Can strategic, instructional interventions provide
remedial and compensatory support for children
with EF deficits?
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Cognitive Strategy = EF Instruction
• A strategy is a procedure that the learner uses to perform academic
tasks
• Using a strategy means the child thinks about ‘how you do what you
do’
• Successful learners use many strategies.
• Some of these strategies include visualization, verbalization, making
associations, chunking, questioning, scanning, using mnemonics,
sounding out words, and self-checking and monitoring.
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My Granddaughter Hones Her EF Skills
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My Granddaughter Hones Her EF Skills
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Practice Pays Off!
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Cognitive Instructional Methods
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EF Instruction

168

56

12/24/20

169

Tools of the Mind
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http://www.hoagiesgifted.org/eric/e638.html

https://childmind.org/article/helping-kidswho-struggle-with-executive-functions/

https://developingchild.harvard.edu/resources/activities-guideenhancing-and-practicing-executive-function-skills-with-children-frominfancy-to-adolescence/
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https://www.understood.org/en/school-learning/partnering-with-childs-school/instructionalstrategies/at-a-glance-classroom-accommodations-for-executive-functioning-issues

http://nichcy.org/research/ee/learning-strategies

176

http://www.ncld.org/at-school/especially-for-teachers/effective-teachingpractices/strategic-instruction-model-sim-how-to-teach-how-to-learn
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178

179

180
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181

182

Teaching Children to use EF
• Helping Children Learn
Intervention Handouts
for Use in School and at
Home, Second Edition
By Jack A. Naglieri, Ph.D., &
Eric B. Pickering, Ph.D.,

• Spanish handouts by Tulio
Otero, Ph.D., & Mary
Moreno, Ph.D.
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184

Jack A. Naglieri, Ph.D.
George Mason Univ, Fairfax,
VA 22030.
naglieri@gmu.edu

Steps to Strategic Instruction:
• Describe the strategy. Students obtain an understanding of the
strategy and its purpose-why it is important, when it can be used,
and how to use it.
• Model its use. The teacher models the strategy, explaining to the
students how to perform it.
• Provide ample assisted practice time. The teacher monitors,
provides cues, and gives feedback. Practice results in automaticity
so the student doesn’t have to “think” about using the strategy.
• Promote student self-monitoring and evaluation of personal
strategy use. Students will likely use the strategy if they see how it
works for them; it will become part of their learning schema.
• Encourage continued use and generalization of the strategy.
Students are encouraged to try the strategy in other learning
situations.
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Benefits of Strategy Instruction
• Students trust their minds

• Students feel a sense of power

• Students know there is more than one
right way to do things
• They acknowledge their mistakes and
try to rectify them

• Students become more responsible
• Work completion and accuracy
improve

• They evaluate their products and
behavior
• Memories are enhanced
• Learning increases

• Students develop and use a personal
study process
• They know how to "try"
• On-task time increases: students are
more "engaged"

• Self-esteem increases
186
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Conclusions
• The concept of EF is evolving.
• Data from the CEFI Standardization indicate that
when measured using observable behaviors the
term Executive Function is supported.
• The CEFI provides a well normed measure of EF
that has demonstrated reliability & validity.
• There is emerging evidence that children can be
taught to be more strategic – an important
indication of good EF behavior and outcome.
187

Continuing Education
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www.samgoldstein.com
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