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Virginia

* Interest in intelligence and instruction

* Working as a school psychologist in
1975...I realized that the tests | used had
a profound impact on what | said about

e ree:éﬂls and ultimately the life of a

* NY -> Georgia -> Arizona ->Ohio ->
* Tests and measurement became my

passion even into my ‘retirement”
* We must follow the science

Why This Work?

COVID-19 Pandemic

Why We Really Need EF During COVID-19?

« 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

« EF is especially important in NOVEL Situations such as COVID-19

« Before COVID-19 we had plans and routines for doing so many things ...

« During COVID-19 we had to rethink how to do most everything!

« EF is what we use learn new ways of doing what we need to do.

« EF played a critical role in our survival

[ Learningfoss
due to
school

closures
during the
COVID-19
pandemic

Learning Loss
amplifies the need
for EF

Inequality in learning is a major concern after school closures

* Overall learning delay is clear

* Children of very low-educated parents
suffer more from school closure than
children from more-educated
backgrounds.

* The learning delay is much stronger in
schools with a higher share of
disadvantaged children.

van de Werfhorst, H. G. (2021). Inequality in learning is a
major concern after school closures. Proceedings of the
National Academy of Siences, 118(20).
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Comprehensive Assessment of EF

* I suggest that if a person’s frontal lobes are impaired that person
would likely get low scores on:
1. Behaviors related to Executive Function
2. Performance measures Executive Function
3. Rating scales of Social
4. Academic tasks that require HOW to do things

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

The Curious Story of Phineas
Gage

P

Before .

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’ (ps9)

&

. After

After the accident his ability to
direct others was gone, he had
considerable trouble with:

* Thinking (Intelligence)

* Behaviors

* Work

* Social-emotional

Executive Function

n 966 Luria firsl wro e and
efined the conc Executive

Eenction (E9) and Rescribed e
frontal lobes as “the organ of
civilization”

« Luria’s student, Nick Goldberg
stated lhat the frontal lobes are
about ‘making decisions, leadership,
motivation, Grive, vision, self-
awareness, and awareness of
others, success, creativity, sex
differences, social maturity..”

HIGHER
CORTICAL
FUNCTIONS
IN MAN

Executive Function(s)

« There is no formal excepted definition of EF
* Goldstein, Naglieri, Princiotta, & Otero (2013) found more
than 30 definitions of EF |
« EF is a unitary construct
« EF is a unitary construct with many part;

* EF hos three components: nhibtory contro, s siftng (flexbiity),
and working memory’

« EFis a multidi model with many i abilities

* linitiated a study to answer the question: Is EF a unitary
or multidimension concept when measured by
observable behavior using my two EF rating scales?

Test Development = Research

CEFI

(Naglieri & Goldstein, 2012)

s

CEFI Adult

(Naglieri & Goldstein, 2017)

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 Factor Analysis

Item Level Analysis
« For the first half of the

Scale Level Analysis

* Using the second half

normative sample £ A sconducted
normative sample (Parent, USTng Tow scores for the following
Teacher and Self ratings’) item scales:

scores (90 items) used in factor Emotion Regulation

analysis * Flexibility
. mmmmcowm

* Initi

. Drgamzanc"

+ Planning

 SeitMonitoring

Working Memory

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

CEF! parent (N=1,400),
Teacher (N=1,400) and Self [N=700)

CEFI Adult self (n = 1,600) &
Observer (N = 1,600)

tem Factor Analyses

\->H
-

Scale Factor Analyses.
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Executive Function
or Functions

« Factor analyses also conducted
by gender, race, ethnicity,
clinical vs nonclinical status —
same findings

+ This means EF behaviors are
best seen as one construct

* “How you do what you decide
to do”

* But WHY does this matter?

‘Brective
Function

CEl (Nagleri & CaAdt (Nagler &
Goldsein, 2012)

Goldstein, 2017)

“How you do what you decide to do”
dema

Executive Function
Involves

nds,
+ Initiation to achieve a goal, planning
and organizing parts of a task,

attending to details o notice success.

from self-monitoring i received and
demonstrating emotion regulation
(which also demands inhibitory.
control) to ensure clear thinking so
that the task s complete
successfully

Jessica in 4 grade (Dr. Tulio Otero)
> Previous diagnoses of ADHD, ODD, Anxiety and
Depression.

> Received OT since 1st grade
> Problems following verbal directions, inefficient
work, struggles to work in a noisy setting, is
listractable, fiddles with objects, nfleible, and
rustrates easily.
> She receives speech and language services
or anguage Processing issues.
> Currently takes medications to manage her
diagnoses, she takes Clonidine 0.2 g to help with
s\eeg and anger issues. She also takes Ritalin 40
mg ER in the am and 10 mg booster at lunch time

Jessica 4th grade (Dr. Tulio Otero)

PASS and Full Scale Scores

Supplemental Composite Scores

Aaring o Nene st Catent

Smutareass £ VerbCatant
Attation L
Simshe o Beati & ith

Impressions (Dr. Tulio Otero)

*This case is an example of the behaviors (CEFI) that
are consistent with a low planning score on CAS2.

*Based on the data and teacher reports/observations,
| see her low performance is driven by Low planning
and Attention (EF).

« She often can’t get to the point where she can fully
recruit Attention, Simultaneous and Successive
neurocognitive processes to be successful.

At 19 months EF &
Knowledge

A 13 month old’s EF

EF’s Learning CUrVes wamsom,sm

+ Learning depends upon instruction and EF

“NEw
+ AUfist, EF plays a major role in learning NEW THINGS (COVID) e soibers 005,090 | EXECUTIVE

+ When a new task is learned and practiced it becomes a skill and execution requires.

155 EF (s Nagiar & 0teo, 2017 5.1

Role of Knowledge and kil

EF Skill?

« I EF is what we use in novel situations, then it can NOT be a skill.

* As SKILL is something we use with minimal thinking

T

he definition of EF — HOW WE DO WHAT WE DECIDE TO DO - demands

reflection, anticipation, selection of a plan, evaluation of the

ef
T

ffectiveness of the plan, etc.
herefore to improve the USE of EF, we have to help students decide for

themselves.

« Teaching students WHAT TO DO means they have to remember what
someone told them — THAT DOES NOT INVOLVE EF

:t

ehaviors that we observe give some idea of the strategies being used
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Two Kinds of Executive Function Rating Scales

Strength Based Scales

Deficit Based Scales

sy

258

s DREF:

BREF2

ey

3

CEFl 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

{CEF Adult

)

(@

One Factor and 9 Scales?

* EF is a unidimensional concept

(CEFI Adut Scales:

+ Use the Full Scale to answer the

question “Is the individual poor in EF )
or not?” Emetion Roguation
Flexibilty
obiry Contl
oy

* Use the 9 scales to identify the specific
groups of items that represent 9

different types of behaviors that can be | rarwes Swiin
addressed by Intervention Working Memory Saf Menioring
Working Memory

Interpretation

inthe Average range - NOT
2 WEAKNESS BMHS

CEF1 and CEFI Adult Interpretive Reports &

Interventions

www.efintheclassroom.net
FREE Interventions for EF Behaviors

CEFIScales  Efintheclassroom.net
* Attention .« sstained Attention
* Emotion Regulation . Emotional Control
* Flexibility « cognitive Flexibility
« Inhibitory Control -+ Response Inhibition
* Initiation .« Task Initiation
* Organization . Organization
* Panning .« planning
* Self-Monitoring -+ Response Inhibition
* Working Memory + Working Memory

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)

Students view FLASH MOB DANCE

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 E

good? : P

« Put the plan in action and see if it works =R
(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)

Planning Lesson:
Teacher Probes & Student Responses

maybe we should How do you use planning in this
o

try to think

ool G

lass?
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 decide to do ...That is
THINK out of the box




Encourage Planning

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

+ spanish handouts by Tulio Otero &
Mary Moreno

Step 1—Talk with Students

Think smart
and use a plan!

PASS Theory of Learning Includes EF

"Cognitive Assessment System: Redehning
28 inclligence From a i
Perspective ImaliganceTasts

Wandred Yearsof mtelligence
Tesingiowng rom Trodianal 20|
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EF is a Brain-Based Ability

« If we define intelligence from a
neurocognitive perspective =5

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

* But note that EF is not measured by
traditional 1Q tests

From: Essentias of CAS2 Assessment. Nagliei &
Otero, 2017
3

[ socond Fnctonst ‘

PASS Theory
Based on Luria’s

Concept of (e
Functional Units

st Foceamomn | o

Figure 1.2 Three Functionsl Unies and Assocated Brain Structures

1Q defined by BRAIN function

* PASS theory is a modern way to define
‘ability’ (AKA - intelligence)

* Planning = THINKING ABOUT THINKING « CAS2
* Attention = BEING ALERT

Assessment

* Simultaneous = GETTING THE BIG PICTURE
* Successive = FOLLOWING A SEQUENCE

From: Esentiolsof CAS2 Assessmen,Nagle] & Oero, 2017 ey
2
Six Ways to )
. _— ) Measure PASS CAS2 Scales includes EF
A Neurocognitive Test Measures Thinking not Knowing —
hat does th N « ot + CAS2 yields scores for EF
What does the examinee have to know to xtendec " . N
compee s i S (e e Wit ar without workig
 This s dependent on nstruction o) y.
Scssment " [ TataTscore oS
. Plaring
How does the examinee have to think to + chas2 Brief for Simultaneous
complete a task? 4 e sialuations| Auenton S =/ 2 Cognitive
* This s dependent on the brain — ‘basic planning, gifted =
pSychoiogical processes” perecs BT Assessment
* Some thinking invalves executive functon + Chss Rating 252 copre et et S System
Bhsomecossnet Scale for o Veronl | Nomversaf coming in i
5002
teacher ratings Viial/ Asanon
s
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PASS Theory: )
Planning HB{ IEH Hr g

————— )
+ Planning s 2 neurocognitive ablity 0] (XX’

that a pérson uses to e,
selelg:t, and use efficient solutions to
probléms

+ problem solving

+ developing plans and using
strategies

« retrieval of knowledge

« impulse control and self-control

+ control of processing

* Planning (and Attention) tests measure
Executive Function

He)HelHel
=d|=a=g

EojsalEn

PASS Theory: Attention

—_——
*  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

PASS Theory: Simultaneous

processing is

used to integrate stimuli into
Foups
+ Each pece must be relatedto
e ofher
 stimulare seen as a whole

* Academics:
* Reading comprehension
* geometr

ry
+ math word problems
+ whole language

* verbal concepts

Whichpcture shows  ball unr the tae?

PASS Theory: Successive

————
» Successive processing is a basic psychological
process we use to manage stimuli in a specific

serial order
+ Stimuliform a chain-like progression
+ Recall a seies of words

+ Decoding words

« Letter-sound correspondence 4
- Phonological tasks

« Understanding the syntax of sentences.
« Comprehension of written instructions

Recall of Numbers in Order
Successive Processing

3861

EF Intervention for Math: ADHD & SLD Students

Planning Facilitation for Math Calculation

A Cogritive Serategy Instruction

Chikdran With ADHD and LD:
ndomized Controlled Study

Strategy Instruction EF Intervention for Math

+ 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?

Student Plans: ADHD & SLDSTJdents

* “My goal was to do all of the easy
problems on every page first, then do the

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

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

T
~“Itry not to fall asleep.”

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

Worksheet Pre-Post Means

Wi Math Fluency Means

Row Scoresfor orknets
FEFEE TR
it
£
}I

Baseline Mean

oSt WTAT

Summary of PASS Intervention Research in Essentials of CAS2

rithinetic Computation Bved
S ihe PASS Theary

=
Copniive Processes-
[\ istevention Stady
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Frontal Lobes and Emotion

oldberg s s
+ the "emphasis inthe classic studies of frontal
Tother than o afec socel emovional ") papers on the relationship
+ “very few researchers have attempted to merge between EF and Emotional
cognitive and emotional aspects of fronta obe. Disorders
dysfonction” + See Feifer@comcast.net

* Feifer’s Emotional Disorders
book contains a collection of

BRAIN

P

EF & Social
Emotional

Social emotional activity is the
process of integrating thinking,
feeling, and behaving in order
to become aware of the self
and of others, make
responsible decisions, and
manage one’s own behaviors
and those of others (Elias et al.,
1997). THAT IS EF

Phineas had Social Emotional deficit
*Phineas had profound social emotional problems
after his injury to the frontal lobes
*Phineas is
insulting
«impulsively say things «doesn’t recognize he is
«uses vulgar language offensive
*can’t manage his emotions «|ooses control in
« consistent in social situations interactions with others

Kong (2013): 1Q, SEL & Achievement

* Research Study on SEL, 1Q and Achievement

* DESSA is a 72-item rating scale of social- JRp—
emotional skills such as Self Awareness,

Relationship Skills, etc. related to resilience

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

e ki

eecons tesponsiin

* SAT is norm-referenced achievement test o Tk

Kong (2013): 1Q, 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

AAAMAAm
f\:,@’fw #f'\&g f@ s

IS - -
S 8o @i

REVEAL EF

DESSA predicted
reading, language and
math scores over 1Q
(CogAt) scores because:

Social behaviors

Introduction to Executive Function (EF)

EF Behaviors

EF & Cognition (Intelligence)

Presentation
Outline

EF and Achievement wagien ssoiain, 2000

* Correlation between
Executive Function

Academics

* See wawacknagliericom for papers on CAS2, Feifer Assessments of
Reading, Math, and Writing and EF

T G oo

e S
(Planning + Attention) with [ - ———
EF & Social Emotional Skills achievement = .51 (N = et pesucn e
1,559) is stable across 5-17 \n-:v;:vm:-v '—-n:xmaka-u::ﬂ
[EF & Academic/Job Performance ] year range T st
« EF scores added R S —— .
Research about EF as ability, behavior, & SEL significantly to the . C
prediction of achievement L ot =
Conclusions after Simultaneous and . R .
Successive scores from CAS : : Gt -
o °
— | e 1=
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EF and Achievement
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Using good EF to overcome a neurocoghnitive processing
disorder Ben'’s Problem with Successive processing

Scores (M=100,5D= 15)

e e s s €F 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
low achievement Ll

+ Consistency between

low processing and
low achievement:

Significant
Discrepancy

S e o d o

Ben’s Problem with Successive Processing

*Ben has difficulty whenever ANY task requires
sequencing

* Academic or ability tests

* Visual or auditory tests |
* Math or spelling or reading Random =¥
* Tasks that require memory of sequet I

*How do we help him learn better?

Ben’s Problem with Successive Ability

Teach him to use his strength in EF (Planning)

o G Yo B St

How to Be Smart: Planning

‘Think smart
and use a plan!

Solutions for Ben- Use EF

Teach him to use strategies

SoqmentingVords for
Reading/Decoding and Spelling

Ben’s Problem with Successive Ability
Teach him to recognize sequences

aroas, suchas reaing. speling, and arhmetc as wolas
ment, g acar, and 5o forh,

Plaing an st

Teach chidrenthat e secence o fomaton s cfclfor sccess,

oationships amon) the pats.
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ADHD & ASD Attention Difficul

* Individuals with ASD have been described as
having “difficulties in disengaging and shifting
attention” (p. 214) (see Klinger, O’Kelley, & Mussey’s Asscssment of
chapter 8 in Assessment of Autism Spectrum Disorders 3
(Goldstein, Naglieri, & Ozonoff, 2009)

* the ASRS (6-18 Years) and Cognitive Assessment
System (CAS; Naglieri & Das, 1997) was

inistered to children di with an ASD

AUTISM
SPECTRUM
DISORDERS




ASD, ADHD, SLF PASS Profiles

Differential Diagnosis: ADHD vs ASD
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Executive Function

Behaviors, Intelligence,
and Achievement

Autism Profile ADHD Profile
as s A
120 o | »
s ] & [ =3 @
120 & f 0 &
= i E / -
10 = Bl = 7
g EN = s
. A = a @
EE N a1 AN s
7] o =3 @
% i % %
Phnnhg  Sinultmeais Attertbn  Swesie Plan sim At s scous s Plan sim AW S scus  sne
CEFI, WISCV, WI & CAS; Children given the WISCV (N.=43), CAS (N = 62), and the .
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; 5 Function (Planning + Attention)
with academic oo
- Cent with achievement = .51 (N =
ac men 1,559) is stable across 5-17 year
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ol D D « EF scores added significantly to
WISC-IV Verba the prediction of achievement
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Sex Differences
in

Executive
Function

CEFI Sex Differences:
Parent Raters

CEFI Sex Differences:
Teacher Raters
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Sex Differences: Social Emotional

N=2477
DESSA values are T scores.
(Mn=50,5D = 10)

Sex Differences: PASS (EF)
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Introduction to Executive Function (EF) conclusions
Time for Final

« Because so many things are still evolving due to COVID, EF continues to

EF & Cognition (Intelligence) be the key to success Questions

Presentation " N - + Assessment of ADHD should evaluate cognition (PASS), behaviors, social
EF & Social Emotional Skills

Outline emotional competence and academic skills and Thoughts h

EF & Academic/Job Performance * Students with ADHD are particularly at risk because they are low in EF.
* IF a student is low in EF - Cognitive Intervention

Research about EF as ability, behavior, & SEL

* IF a student, for example meets the criteria for ADHD has Average or above EF
] Behavioral Intervention

Conclusi - .
[ ICHEIONS * ALL students can BEFEFIT from Thinking Smarter by using EF

wwiadcagliercom
inaglieri@gmail.com
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