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OVERVIEW OF EXECUTIVE
FUNCTIONING




What is Executive Functioning (EF

A Globally, EF refers to the array of cognitive abilities
that contribute to make the brain a unique,
organized, sophisticated structure.
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A However, there is no mutually agreed upon definition
or list of EFs, due to much debate regarding their
roles and structure.



Popular Viewpoints
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Popular Viewpoints, cont.

ASome view EF as a set of supervisory skills,
-nCoonductoro and nCoa:
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Popular Viewpoints, cont

A Others view EF as an umbrella term for a set
complex cognitive skills.

==




Commonly accepted components

A response inhibition

A cognitive flexibility

A setting and achieving goals

A task initiation

A planning, organization, and time management
A abstract reasoning/ concept formation

A working memory

A attentional control

A controlling emotions and social behaviors

A selfmonitoring and regulationmetacognition



Executive Dysfunction (EDF)

A EDF may materialize from congenital
abnormalities/ disorders, traumatic/acquired
brain injury, brain lesions, developmental delays,
or unknown etiology.

A Much of what science has learned about
executive functions is through what is known of
executive dysfunction.

A EDF can manifest in a multitude of different ways
typically associated with deficits in EF
components.



EF Component

Associated EDRrea of Weakness

Response Inhibition

Difficulty inhibiting responses; May blurt out
answers; May seem to act withottiinking

CognitiveFlexibility

Perseveration on thoughts, concepts, or tasks
Difficulty shifting tasks; Difficulty multitasking

Setting and AchievinGoals

Difficulty setting appropriate goals and
maintaining courseDifficulty generating
individuals strategies for problesolving

Task Initiation

Reduction in selgenerated behaviors;
Procrastination

Planning, Organization, and Time Manageme

Poorplanning/ organizational skills; Inefficient
use of time

Abstract ReasoningZoncept Formation

Use of concretehinking; Difficulty
understanding consequences and cagsect
relationships

Working Memory

Difficulties accessing knowledge; Forgetfulnes

Attentional Control

Poor attention; Distractibility

Controllingemotions and Social Behaviors

Emotional lability; Poor frustration tolerance; A
tendency to blame others

SeltMonitoring and Regulation¥etacognition

Poor seHcontrol; Reduced insight; Difficulty
learning from past experiences




Neurophysiology

A Associated with the prefrontal cortex (PFC).

A One of the most weltonnected parts of the
brain.

A Three primary cortices/circuits responsible for EF
I dorsolateral prefrontal cortex
| anterior cingulate cortex
| orbitofrontal cortex



Dorsolateral Prefrontal Cortex

Dorsolateral prefrontal
cortex
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A The last area (49 to fully develop
and myelinate.
A Typically thought to be responsible
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response inhibition
' setting and achieving goals

I
|

i organizational and planning strategies
I sustained/ shifting / divided attention
[
|
|

L N
x \\\

t

L/

/

i

//‘
<y

| ‘

" short-term and working memory
" selfmonitoring/ regulation
" verbal and design fluency
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Anterior Cingulate Cortex

A controls behavioral processes
related to the initiation and
motivation for tasks/ behaviors

A responsible for:
I motivation and task initiation
I behavioral inhibition
| creativity

I selective/ divided attention
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'~ working memory

" selfmonitoring

- language

' responding to novelty

12



Orbitofrontal Cortex

A Involved with social and cognitive aspects of behavic
that determine the emotional significance and social

appropriateness of behavior.

A Some of the processes that are controlled by the
orbitofrontal cortex include:
| tactfulness
I sensitivity
I emotional inhibition
I attention
I activity level

Orbitofrontal
cortex Figure 11.8



Stages of Development

A Development of PFC and EF begins in infancy ar
continues through late adolescence/ early
adulthood.

A Development of EF skills generally moves from
external skills (i.e. goal directed behavior) to
iInternal skills (i.e. metacognition).

A Development occurs in age dependent growth
spurts:
I Birth to 2 years
I 6109 years
I Adolescence to early 20s




Development; Birth through 2 years

A Basic EF processes, such as simple memory and
attention, are apparent in early infancy.

A Infants rapidly learn new strategies and motor planning
skills that aid in getting crucial needs fulfilled. The
following associated EF processes are used.:

I Organized search .
I Goal directed behavior r
b~

I Response inhibition i 2

| More advanced memory (W)
and attentional skills % S »
i Social skills/ nonverbal W | W - \\_

signals V"‘i



Development Early and Middle
Childhood

A Most significant period of EF development.
A Many EF processes related to the control of goal
I creative problem solving

directed behavior develop during this
"~ working memory ) i

time, these include:
I basic inhibitory skills
|
A Adult level maturation of these skills might not fully
develop until adolescence or adulthood.

—

|
I planning

I organizational strategies
I concept formation

|

|
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Development Late Childhood,
Adolescence, and Early Adulthood

A Maturation of the prefrontal cortex should be reached
during this time.

A Some processes that may develop during this time
Include:
I the advanced coordination of working memory and
Inhibition
I complex planning and
foresight
visual working memory
verbal fluency
processing speed
motor sequencing
" Seltmonitoring regulation
& metacognition .




Disorders that Commonly Manifest EF

Dysfunction

A EDF is strongly associated with components of the
followmg childhood disorders:

ADHD (attention and inhibition)

SLD (selfegulation and monitoring, cognitive flexibility, and
organizing and prioritizing tasks, problem solving)

NVLD (cognitive flexibility, fluently shifting tasks/environments,
adapting to novel situations, working memory, se&fulation,
attentional control )

AU/ ASD (cognitive flexibility, fluently shifting attention to novel
tasks, planning, appropriately responding to social cues,
regulatlng social interactions, and nonverbal behawors)
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Sleep Disorders/ sleep deprivation
Neurological impairments (i.e. TBI, epilepsy, tumors)



When Is an EF Assessment
Appropriate?

Children with:

A Known or Suspected Neurological Disorder

A Past or Recent Head Injury w/ Academic of Behavioral Difficulties
A Acquired or Congenital Brain Damage

A Neuromuscular Diseases

A Brain Tumors

A Central Nervous System Infection or Compromise

A Hydrocephalus

A NeurodevelopmentaRisk Factors

A Prenatal Exposure to Drugs and/or Alcohol

A ADHD

A SLD/NVLD

A AU/ASD
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Assessment of Executive
Functions
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Tests and Abbreviations

Behavior Rating Inventory of Executive Function (BRIEF)
Continuous Performance Test (CPT)

DasNaglieriCognitive Assessment System (DN: CAS)

D-KEFS (Delis Kaplan Executive Function System)

Kaufman Assessment Battery for Childeg®econd Edition (KABL)
NEPSY A Developmental Neuropsychological Assessment (NEPSY
Neuroprocessingoncerns Checklist (NPCC; Miller, 2007)

Test of Everyday Attention for Children (TERA

Test of Memory and Learning (TOMAL)

Wechsler Intelligence Scale for Children, Fourth Edition ANBC

Wide Range Assessment of Memory and Learqigcond Edition
(WRAML2)

Wisconsin Card Sorting Test (WCST)
Woodcock Johnson IlI: Tests of Cognitive Abilities (WJlII: COG)



History of EF Assessment

A Traditional roles in clinical
neuropsychology.

A Tend to be used in adults "
rather than children.

A Tests often do not address the application of
executive capacities directly to academic skill
development.
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Principles of EF Assessment

A All EF tasks also measure other information
processing capacities.

A All measures of information processing and/or
academic skills are also indirect measures of EF
functions.

A No measure purely assesses the use of only one
selfregulation executive function capacity.

A The amount and nature of executive functions
that are involved Iin a task will vary greatly.
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A EF embodies a wide array of processes that are seen
only when brought into play by multiple measures.

A No single measure will provide an accurate estimate of
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A Behavioral checklists, when used singularly, tend to
gverestimate executlve Impairments. Keep in mind that
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A EF assessments should be assessed in tandem with
other abilities and skills.

A A multifaceted, comprehensive assessment is required
02 200FAY OUKS 0S&aid dzy RSNJ
functioning.



Approaches to Assessment

A No two EF tasks exactly measure the same EF
construct.

A Examples:
T Inhibition
A CPT vs. Tower tasks

I Motor Programming
A Fingertip tapping vs. Hand Movements (KABC

A Completing a task analysis is imperative .
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Conducting an EF Assessment:
How Is it different?

A Semistructured interview

I Generate hypotheses from information and how to collect
data

I What additional questions should be asked that are
related to EF functioning

A Parent, Teacher, Self Report Inventories
I Global behavioral rating scales

I EF inventories (BRIEF, Neuropsychological Processing
Concerns Checklist)

I How can thesaupplementyour EF assessment?
A Standardized Measures
I To be reviewed in the following slides




EF Component

Associated EDRrea of Weakness

Response Inhibition

Difficulty inhibiting responses; May blurt out
answers; May seem to act withottiinking

CognitiveFlexibility

Perseveration on thoughts, concepts, or tasks
Difficulty shifting tasks; Difficulty multitasking

Setting and AchievinGoals

Difficulty setting appropriate goals and
maintaining courseDifficulty generating
individuals strategies for problesolving

Task Initiation

Reduction in selgenerated behaviors;
Procrastination

Planning, Organization, and Time Manageme

Poorplanning/ organizational skills; Inefficient
use of time

Abstract ReasoningZoncept Formation

Use of concretehinking; Difficulty
understanding consequences and cagsect
relationships

Working Memory

Difficulties accessing knowledge; Forgetfulnes

Attentional Control

Poor attention; Distractibility

Controllingemotions and Social Behaviors

Emotional lability; Poor frustration tolerance; A
tendency to blame others

SeltMonitoring and Regulation¥etacognition

Poor seHcontrol; Reduced insight; Difficulty
learning from past experiences




EF Assessment Areas

A Concept Generation

A Inhibition

A Motor Programming

A Planning, Reasoning, Problem Solving
A Set Shifting

A Retrieval Fluency

A Attention

A Working Memory



Measures of Concept Generation

A D-KEFS: Card Sorting Test
AWCST
AWJICOG]II: Concept Formation

D-KEFS Test Materials




Measures of Inhibition

A GoNo-Go Tasks
ANEPSY
I Auditory Attention and Response Set
I Inhibition
i Statue sby...u4
A Stroop ColoiWord Test blue
i Similar tasks in BEFS and b g
DN: CAS green purple

blue red

red




Measures of Motor Programming

A DeanWoodcock Sensosylotor Battery
I Fingertip Tapping

ANEPSY
I Manual Motor Movements

A KABC
I Fingertip Tapping




Measures of Planning, Reasoning, an
Problem Solving

Traditional EF tests Tests of Cognitive Abillities

A Category Tests A KABdl

I Conceptual Thinking
A Tower Tests Pattern Reasoning

Rover

Picture Concepts

I Block Construction A WIS@AV Integrated
ElithornMazes

|
|
A TraitMaking Tests , i Triangles
WJIIHCOG
A D-KEFS I Concept Formation
I 20 Questions i Planning
. I Pair Cancellation
I Tower I AnalysisSynthesis
i Proverbs A wisav
i Word Context I EleecDEsEn
I Matrix Reasoning
A NEPSY i Picture Completion
|
|



Tower of London Test
Shallice (1982)

2 moves 4 moves 5 moves

2o Q_O_Ql:|§‘l

Initial Position Goal Position Goal Position  Goal Position
(no.2) (no.6) (no.10)
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Measures of Set Shifting

A Category Tests
A D-KEFS
I ColorWord Interference Test (Condition 4)
I Design Fluency (Condition 3)
I Trail Making (Condition 4)
I Verbal Fluency (Condition 3)
A NEPSY
I Auditory Attention & Response Set (Response Set portion)
I Inhibition (Condition & Switching)
I Animal Sorting
A StroopTests
A TraitMaking Tests

A Wisconsin Card Sorting Test



WISCONSIN CARD
SORTING TEST




NEPSY-II T Animal Sorting

36



Trall Making Test

Condition 4 t Number/Letter Sequencing

I Assesses complex mental processes of cognitive flexibility
multi-tasking, simultaneous processing, and divided

attention.
\ / Start
A
E L //
End

This time | want you to switch between connecting the numbers and letters.




