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Phineas Gage: Cavendish, VT 1848

• 3’ tamping iron shot through
left cheek and exited left
frontally

• Destroyed much of left frontal
lobe
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Phineas Gage: A changed man

“He is fitful, irreverent, indulging at times
in the grossest profanity, impatient of
restraint or advice when it conflicts with
his desires; at times pertinaciuously
obstinate yet capricious and vascillating.
His friends and acquaintances said he
was no longer Gage”

Harlow, 1868

Behavior is in the Brain

Executive Functions & the Frontal
Lobes: A Conceptual View

“There is no unitary executive function.
Rather, distinct processes related to the
frontal lobes can be differentiated which
converge on a general concept of control
functions.”

Stuss, D.T., & Alexander, M.P. Psychological Research, 2000.
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Executive function is a
multidimensional construct:

An umbrella term encompassing distinct, but
interrelated, abilities that contribute to
management of goal directed behaviors
including inhibiting, shifting, regulation
emotions, initiating, planning, organizing, and
monitoring while holding goals in working
memory.

Gioia, Isquith, Guy & Kenworthy, 2000

Orchestration of basic cognitive
processes during goal oriented
problem solving

Neisser, 1967

Functions of the “Conductor”

•Inhibit

•Self-Monitor

•Shift Flexibly

•Modulate Emotions

•Initiate

•Working Memory

•Plan

•Organize

•Task-Monitor

Functions of the “Orchestra”

•Perception

•Attention

•Language processes

•Visual-spatial processes

•Memory

•Sensory inputs

•Motor outputs

•Knowledge & skills
• social
• academic
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Initiate, Working Memory
Plan, Organize, Monitor

Inhibit
Self Monitor Shift Set

Emotional Control

Three Factor Model

Interest in Executive Function in Children

• 5 articles in 1985
• 14 articles in 1995
• 501 articles by 2005
• >1000 articles by 2010
• >6000 articles by 2014

• Bernstein & Waber
In Meltzer (2007) Executive
Function in Education
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Why Are Executive Functions
Important?

Associations between teacher ratings on the BRIEF P at 4 years
and performance on WJ3 Math Fluency at 6 years

Clark, CA, Pritchard, VE & Woodward, LJ. (2010). Preschool executive functioning abilities
predict early mathematics achievement. Developmental Psychology, 46, 1176 91.
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Performance Measures

• Verbal Fluency / Figural Fluency
• Stroop Color Word Interference Test
• Rey Osterrieth Complex Figure
• Tower of Hanoi / Tower of London
• Wisconsin Card Sorting Test
• Mazes
• Trail Making
• Continuous Performance Tests
• n back
• Go/No go

Advantages of EF Performance Tests:

• Increased specificity of processes

• Increased task control and internal validity

• Decades of research on test behavior

Limitations to Performance Tests:

Performance tests tap individual
components of executive function over a
short time frame and not the integrated,
multidimensional, relativistic, priority
based decision making that is often
demanded in real world situations

(Goldberg & Podell, 2000)
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Is there another way?

• Executive Execute (Do it!)
• Where? Real world
• Ecological validity: predicting the everyday
• Does our everyday behavior reflect the
“executive?”

• Can we measure it reliably?

1994 Recognized need for:

external validation, ecological validity for tests

Standardized data about everyday executive 
function

Standardized parent / teacher/ self ratings

assess multiple aspects of executive functions

Time & cost efficiency

What’s in a name

Children’s Behavior Questionnaire (CBQ)

Executive Function Questionnaire (EFQ)

Developmental Executive Function Test (DEFT)

Behavioral Evaluation of Executive Function (BEEF)

Behavioral Assessment of Regulatory Function (BARF)

Planning and Organization Rating Questionnaire (PORQ)

Behavioral Evaluation of Executive Regulation (BEER)

Behavior Rating Inventory of Executive Function (BRIEF)
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A BRIEF Geneology

2000 2003 2004 2005

Executive Function Rating Scales

• BRIEF Behavior Rating Inventory of Executive
Function

• Frontal Systems Behavior Scale (FrSBe)
• DEX (Behavioural Assessment of the
Dysexecutive Syndrome)

• DREF Delis Ratings of Executive Function
• BDEFS CA Barkley Deficits in Executive Function,
Child & Adolescent

• CEFI Comprehensive Executive Function
Inventory
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BRIEF BDEFS DREF CEFI

Ages 2 90 5 81 5 18 5 18

Forms PTS P PT PTS

Valid Scales 8 5 3 1

Languages >60 1 1 2

Total References 964 13 1 3

Peer Reviewed 815 7 0 2

Clinical Trials 47 0 0 0

Selected BRIEF studies (2015):
Author Clinical Group

Gautman BRIEF correlates with MRI in TD but not in FAS

Capdevilla BRIEF & CBCL distinguish ADHD and Sluggish Cognitive Tempo

Willoughby 18p deletion syndrome

Winter Late effects of Brain Tumor and ALL

McCann BRIEF Factor Structure in very low birth weight

Sorenson Stroop interference condition predicts BRIEF Inhibit

Hanssen Goal attainment in therapy with MS

Kenzele Childhood Cancer Survivor Study

Lemberger Student Success intervention in low income primarily Hispanic schools

Kavanaugh BRIEF in Epilepsy

Brinkman Cancer outcomes

Mason BRIEF sensitive to DRD4 gene in Down’s Syndrome

Boivin BRIEF factors in Malaria and HIV in Uganda

Graziano
Skogan
Chevignard

Pre k readiness intervention
Pre k Profiles of EF in Netherlands
Position paper on evaluation of children with brain tumor

Parent Ratings on BRIEF Scales in ADHD
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Parent Ratings on CEFI & BRIEF in ASD
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Clinical Profiles: ADHD

Validity of the EF Theory of ADHD

• 83 Studies

• 3734 ADHD vs 2969 Controls

• Effects .43 .69

• No subtype differences

• BUT < ½ in ADHD showed
impairment on any EF tasks

Tasks: % Impaired
Stop signal RT 82
CPT Commissions
CPT Omissions 77
WCST Perseveration
Trails B time
TOH/TOL 59
Porteus Mazes
ROCF
Sentence Span
Digits Backward

Willcutt, Doyle, Nigg, Faraone & Pennington, 2005
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• 34 Reading Disorder
• 27 ADHD I
• 26 ADHD C
• 54 ASD
• 33 Moderate TBI
• 34 Severe TBI
• 208 Controls
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BRIEF 2 WM & Inhibit Predict ADHD

Classification 
Measure

TD vs. ADHD ADHD-C vs. ADHD-I 
Working 

Memory T>65 Function 1a
Inhibit 
T>65

Inhibit 
T>70 Function 2b

Sensitivity 0.76 0.88 0.82 0.67 0.97
Specificity 0.9 0.87 0.51 0.71 0.51
PPV 0.89 0.87 0.82 0.87 0.85
NPV 0.79 0.88 0.5 0.44 0.86
Likelihood Ratio + 7.77 6.88 1.68 2.36 2
Likelihood Ratio - 0.27 0.14 0.36 0.46 0.06
Correct Hit Rate % 83.08% 87.59% 73.68% 68.42% 84.96%

a Function 1 = Inhibit, WM, EC
b Function 2 = Inhibit, Shift, Initiate
Isquith, Kenealy, Roth & Gioia, 2015
Diagnostic Accuracy of the BRIEF 2 for Children with ADHD

Toplak et al., 2009
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Clinical Profiles: ASD

Classification Accuracy of BRIEF 2 in ASD

Classification
Measure

Parent Teacher
TD vs. ASD a TD vs. ASD b

Shift T>65 Shift T>70 Shift T>65 Shift T>70
Sensitivity 0.73 0.53 0.61 0.4
Specificity 0.93 0.96 0.94 0.99
PPV 0.91 0.93 0.92 0.98
NPV 0.77 0.67 0.71 0.62
Likelihood Ratio + 10.61 13.9 10.83 42
Likelihood Ratio 0.29 0.49 0.41 0.61
Correct Hit Rate % 83.02% 74.62% 77.83% 69.34%
a n = 524; b n = 212;

Updated BRIEF Profiles in Children with Autism Spectrum Disorders
Y. Granader, P. Isquith, R. Dudley, L. Kenworthy, 2015

Child Neuropsychology 2014
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Troyb et al., 2014

Troyb et al., 2014

Parent ratings more sensitive than
performance tests

Troyb et al., 2014
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Clinical Profiles: TBI

BRIEF Scale Profiles in Peds TBI

Vriezen & Pigott, 2002, Child Neuropsychology
N = 48

Neurobehavioral Measures in 10 Children with
TBI at 12 Months post injury

Chertkoff Walz, Cecil, Wade, & Michaud, 2007, Journal of Neurotrauma
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Neuroimaging Studies

Neuroimaging Correlates of BRIEF Working Memory Scale
in Typically Developing Children (n = 35)

Mahone, Martin, Kates, Hay & Horska, 2009, JINS, 15, 31 41.
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Proportion of Children in Clinical Groups with T > 65

BRIEF Index Scores for Controls and Children with PKU,
Hydrocephalus, and Frontal Lesions

Anderson, Anderson, Northam, Jacobs & Mikiewicz, 2002
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Diffuse Cortical Thinning Correlated with BRIEF
Working Memory in Pediatric TBI

• WM correlated with:

– Inferior temporal

– Left fusiform

– Superior parietal

– Inferior Parietal

Merkley, Bigler, Wilde, McCauley, Hunter, & Levin, 2008, Journal of Neurotrauma

Behavior and corpus callosum morphology in
22q11.2 deletion syndrome

• Children with VCF had larger CC’s than controls
• Children with VCF+ADHD had smaller splenium
volumes than those with VCF only

• VCF+ADHD had higher BRIEF scores, 2 = .44
• BRIEF scores correlated with splenium volume:

– Composite r = .70
– Inhibit r = .76

Antshel, Conchelos, Lanzetta, Fremont & Kates (2005). 
Psychiatry Research: Neuroimaging.

Executive Function and DTI in Pediatric TBI
Wozniak, Krach, Ward, Mueller et al., 2007

• Examined Fractional Anisotropy (FA) in 14
children with mild moderate TBI vs Controls

• Higher FA = better white matter organization
• Three regions: Inferior frontal, superior frontal,
supracallosal

• FA was significantly lower in all three regions for
children with TBI

• Compared FA with EF tests and ratings
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Test TBI Control p

WISC-IV FS IQ 109.93 (15.74) 113.29 
(9.14)

.496

VCI 108.79 (20.02) 111.43 (15.36) .698

PRI 113.00 (18.09) 112.50 (10.63) .930

WMI 104.93 (15.33) 106.93 (13.47) .717

PSI 100.36 (12.47) 109.00 (8.71) .043*

WCST Errors (SS) 97.77 (18.40) 104.15 (16.54) .361

FAS Total Score (z) -0.701 (0.750) -0.575 (0.755) .662

Stroop interference (t) 51.50 (5.79) 55.79 (5.49) .055

Trails-B (time) 61.69 (24.06) 50.94 (16.10) .181

Tower of London—excess moves 
(z-score)

-0.120 (0.922) 0.740 (0.360) .004*

Trails-A (time) 25.53 (8.14) 19.96 (3.89) .030*

BRIEF Scale

Emotional control 61.85 (10.07) 46.92 (8.03) <0.001*

Inhibit 59.69 (8.57) 50.85 (9.93) 0.023*

Shift 58.69 (7.65) 49.77 (9.04) 0.012*

Initiate 60.77 (9.58) 49.23 (9.51) 0.005*

Monitor 63.46 (10.57) 47.31 (7.77) <0.001*

Plan/organize 65.92 (11.51) 48.23 (10.18) <0.001*

Organization of materials 56.38 (13.00) 52.31 (10.58) 0.389

Working memory 67.23 (8.96) 46.62 (7.90) <0.001*

TBI Control p

Executive Correlations with white matter integrity:

• Tower of London

• Trials A time

• WISC IV PSI

• BRIEF Emotional Control

Frontal Supracallosal
.40* .52*

.58* .60*

.24 .41*

.45* .53*



10/9/2015

20

Neuroanatomical correlates of behavioral rating
vs performance measures of working memory in
typically developing children and adolescents

Faridi, Karama, Burgaleta, White, Evans, Fonov, Collins & Waber,
NIH Brain Development Cooperative Group. (2014).

Method

• Longitudinial data from NIH MRI study
• N=347, 6 16 years, 54.3% girls
• Race, ethnicity, SES census matched
• Correlated lobar, amygdala, hippocampus,
basal ganglia volumes with:
– BRIEF WM EC INH scales
– WISC III Digit Span
– CANTAB Spatial Working Memory

Faridi, Karama, Burgaleta, White, Evans, Fonov, Collins & Waber, NIH Brain Development
Cooperative Group. (2014).

BRIEF WM & PHG

Digit/Visual Span
& Hippocampus
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• Ratings and tests tap different substrate be
cautious with labels

• BRIEF WM reflects “momentary binding of
items and context” in memory, thus may
reflect episodic memory

• While not “working memory” per se, BRIEF
WM captures important element of real world
functioning not assessed on tests

Faridi, Karama, Burgaleta, White, Evans, Fonov, Collins & Waber, NIH Brain Development
Cooperative Group. (2014).

Summary

• Executive function is a multimodal construct
comprised of several executive functions

• Rating scales and performance tests are
useful, but scales are more efficient/sensitive

• Rating scales can efficiently identify specific
targets for intervention

Learning Executive Function 1965
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Learning Executive Function circa 2014:

Specific Interventions

Diamond, A. & Lee, K. (2011) Science, 333

www.devcogneuro.com

Working Memory Training

• Most studied intervention
• Gains do not generalize beyond WM
• Some evidence of gains in classroom
• Gains maintained at six months
• Gains more limited at 1 year
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Inhibition Training

• More limited success
• No evidence of transfer beyond computer
• Combination of WM and Inhibition training:
those trained on WM did not improve on
Inhibition and vice versa

Aerobics?

• Running improved 8 12 yr olds’ cognitive
flexibility and creativity but not non EF skills

• 2 hrs fitness training improved working memory
in 7 9 year olds vs controls

Martial Arts Executive Training?

Martial arts training (with
mindfulness) associated with
improved attention,
generalized to tests and
classroom



10/9/2015

24

Tools of the Mind
• Preschool curriculum based
on Vygotsky’s notions of
development

• Pretend play requires
inhibition, flexibility, and
working memory

• Children involved in Tools
program showed better
performance on range of EF
tasks

Diamond et al, 2011

• Children with poor EF gain most from training
• Largest differences seen on more demanding EF
tasks; Little on low demand tasks

• Must be continuously challenged; keeping status
quo does not lead to improvement

• Transfer of EF benefits fairly narrow

It is not what we do
but how we do it.

Adele Diamond, 2015
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Medication Intervention Studies using
Rating Scale Measures

ADHD Other

Biderman et al., 2011 Tourette’s: Cummings et al., 2002

DuPaul et al., 2012 TBI: Beers et al., 2005

Findling et al., 2009 Depression: Roth et al., 2012;
Madoo et al., 2014

Maziade et al., 2009 Hypertension (lande et al., 2010

Turgay et al., 2010

Yange et al., 2011

DuPaul et al., 2012
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Effect of Lisdexamphetamine Dimesylate (Vyvanse)
in Adults with Executive Dysfunction

and Partial or Full remission of Major Depression

Madhoo et al. (2014) Neuropsychopharmacology

DSM IV dx of MDD recurrent, no psychotic features
Executive Dysfunction defined as BRIEF A GEC T > 60
MADRAS < 18 at screening and baseline

• Emotional control recognized as a characteristic
in ADHD for 100 years

• Thought to be associated with ADHD, but recent
evidence suggests it may be a core symptom

• Treatment studies show emotional control
responds to treatment for ADHD

• Integrated analysis of 2846 adults with ADHD
treated with atomoxetine and 829 placebo
controls in 10 12 week clinical studies
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BRIEF A Emotional Control scores in ADHD vs Controls

Treatment effects in Atomoxetine vs Placebo

Non medication interventions using
Rating Scales as Outcome Measures

Liver transplant: Sorenson et al., 2011

Chemotherapy: Kesler et al., 2011; McDonald et al., 2013

Corticosteroids: Mrakostsky, 2012

Family Problem Solving; Wade et al., 2004, 2005

Cognitive Remediation: Beck et al., 2010; Hahn Markowitz 2011, Toglia 2010

Flexibility in ASD: Kenworthy et al., 2014
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N=43

• 32 children with mod severe TBI
• 32 non injured children
• Participated in problem solving skills training to
teach metacognitive awareness and problem
solving
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A Collaborative Problem Solving Model of Everyday
Executive Function Intervention

Mark Ylvisaker & Tim Feeney

• Knowledge Base
• Settings
• Delivery System
• Tool Kit

Knowledge Base

• Operational Definitions of EF
• Clinical Profiles
• Assess executive functions

Settings: Where to Intervene?

• Home
• School
• Community (Job, sports,
theater, peers)
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Delivery: Who Intervenes?

• Key Personnel: Mentor/ coach/
co conductor

• “With” not “for”
• External to internal

Tool Kit

• Targeted Functional Domains
• Strategies
• Scripts/ Routines

EF Intervention
General Principles

• Teach goal directed problem solving process,
• within everyday meaningful routines,
• having real world relevance and application,
• using key people as models & “coaches”

Based on the work of Mark Ylvisaker & Tim Feeney
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Goal Plan Do Review
GOAL

What do I want to accomplish?

PLAN
How am I going to accomplish my goal?

MATERIALS/ EQUIPMENT STEPS/ASSIGNMENTS
1. 1.
2. 2.

PREDICTION: HOWWELL WILL I DO?

Self rating 1 2 3 4 5 6 7 8 9 10
Other Rating 1 2 3 4 5 6 7 8 9 10

How much will I get done?

DO
PROBLEMS SOLUTIONS

1. 1.
2. 2.
3. 3.

REVIEW: HOW DID I DO?
Self rating 1 2 3 4 5 6 7 8 9 10
Other rating 1 2 3 4 5 6 7 8 9 10

WHATWORKED? WHAT DIDN'T WORK
1. 1.
2. 2.

WHATWILL I TRY NEXT TIME?

COACHING

Intervention strategy in which a
“coach” (adult or peer) works with a
student to set goals (long term, short
term, daily) designed to enhance
executive skills and lead to improved
self regulation.
Dawson, P. Guare, R. (2012). Coaching Students with Executive Skills Deficits,
Guilford Press

Key Components of Coaching

• Goal setting (long, short term)
• Correspondence training
• Coach in daily goal oriented plans
• Teach students self management
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Goal Setting

Evidence shows that individuals who
set goals are more likely to achieve
higher levels of performance.

Have student set goals

Correspondence Training

Correspondence training is based on
evidence that individuals who make a
verbal commitment are more likely to
follow through.

Have students verbally state goals

Meet with students to make daily plans 
linked to their goals.

Basic Format: R.E.A.P.
Review: go over plans from previous session to
determine if carried out

Evaluate: Did the student carry out plan? If not, why not?

Anticipate: Plan tasks to accomplish today review
upcoming tests, assignments.

Plan: Have the student identify when he plans to do each
task and how he plans to do each task.
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Change in grades with coaching
A B C D

Before coaching
19 81

During coaching
63 37

Chi Square = 39.41, p < .001

Family Problem Solving Therapy for
Adolescents with TBI

• Structured development of a realistic and
optimistic approach to address problems

• Parents and teens collaborate in defining a
problem and identifying solutions

• Provides a problem solving heuristic to address
executive dysfunction following TBI

Kurowski, Wade, Kirkwood, Brown, Stancin & Taylor. (2013). Online problem
solving therapy for executive dysfunction after child traumatic brain injury.
Pediatrics, 132(1), doi:http://dx.doi.org/10.1542/peds.2012 4040

Online Counselor Assisted Problem
Solving (CAPS)

• 7 sessions address common consequences of
TBI using a problem solving framework.

• Training in problem solving and
communication skills to address family/ teen
identified goals.

• Initial session face to face in family’s home.
• All sessions include online module and
videoconference with psychologist.



10/9/2015

35

The CAPS Intervention

• 7 core sessions
– Face to face introduction/overview
– Staying Positive
– Solving Problems
– Dealing with Cognitive Challenges
– Staying in Control
– Handling Crises
– Planning for the Future

Study Design
• Randomized Controlled Trial, single blind
• Multicenter cross section study
• CAPS group (57) had web /videoconference intervention.
• Control group (63) had internet resources regarding TBI (Internet

Resource Comparison; IRC)
• All received computers and high speed internet access
• Evaluators were naïve to group assignment (single blind)
• Average age at injury 14.5 years, 3.6 months post injury
• Mean GCS 10.05; 40% with severe TBI
• Outcome Measure: BRIEF

Group

B
R

IE
F 

G
E

C

20

40

60

80

Baseline
6 month follow-up

Post Intervention in Older Adolescents

CAPS IRC

• GEC mean change
CAPS 4.78, IRC 0.86
(F=6.74, p=0.01)

• Similar results for BRI
and MI subscales in
older adolescents (High
school age)

• No significant
differences in CAPS and
IRC in the entire sample
or younger teens
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Longitudinal Results

Kurowski et al., 2014 JAMA Pediatrics

Conclusion

• CAPS improved executive function immediately
post intervention

• benefits maintained up to 12 months in older
adolescents

• Large, randomized controlled treatment trials for
pediatric TBI demonstrating efficacy of an online
problem solving intervention for management of
executive dysfunction

• Utilization of the CAPS intervention clinically
should be considered

Real World Collaborative Problem
Solving Intervention for EF in ASD

Lauren Kenworthy & Laura Anthony, Children’s National
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Unstuck Philosophy: Principles of Remediation

1. Teach by Doing—Coaching Model: Support,
Fade, Generalize

2. Talk Less—Self regulatory scripts

3. Be consistent

4. Provide visual cues

5. Collaborate, use humor, have fun

Ylvisaker & Feeny, 1998; Feeny & Ylvisaker, 2008

Unstuck and On Target! 

• Guide to Using This
ManualIntroductionIntroduction

• The Meaning of
FlexibilityTopic 1Topic 1

• Cognitive Flexibility
DefinedTopic 2Topic 2

• Coping StrategiesTopic 3Topic 3

• Personal HeroesTopic 4Topic 4

• Why Be Flexible?Topic 5Topic 5

• Your Goals: Getting What
You WantTopic 6Topic 6

• Scripts for How to Be
FlexibleTopic 7Topic 7

• Journey to Target IslandTopic 8Topic 8

• Being Flexible Makes You a
Good FriendTopic 9Topic 9

• Flexible FuturesTopic 10Topic 10
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“Real World,” Well Matched Methods

• 67 3rd 5th grade children in 14 schools randomized

• Children met full criteria for diagnosis and were
already receiving services

• Existing school staff led interventions
• Interventions matched on number of sessions (28) and
training:
– Interventionists: Manual, 7 training sessions, 2 fidelity
observations with feedback

– Parents: Manual, 2 training sessions, visual supports
– Mainstream Teachers: 1 training session, visual supports

Mean Challenge Task Flexibility
Higher score = Less flexible

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

Pre Post

R
aw

 S
co

re
s

Unstuck

Social Skills

Cohens d=-0.72

Kenworthy & Anthony et al, 2014
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Parent & Teacher BRIEF Shift
Higher score = Less flexible

Parent Cohen’s d= 0.64; Teacher Cohen’s d= 0.89

• Gender, ethnicity, parent
education & geographic
stratified standardization sample

• No meaningful effects of
demographics

• Shorter by a quarter
• Improved empirical validity of

scale and index structure
• Increased parallelism in forms
• New validity scale
• 12 item Screening forms

Enhancements 2015

Parent Form
Confirmatory Factor
Analysis
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Clinical Validity

Clinical Groups

ADHD Combined ADHD/Learning
Disability Tumor

ADHD Inattentive ASD Epilepsy
ADHD Sluggish
Cognitive Tempo

Neurofibromatosis
type 1 Diabetes

TBI Acute lymphoblastic
leukemia Anxiety

Learning Disability

Representative Standardization Sample
• A large standardization sample (1,400 Parent/Teacher; 803 Self Report) matched

by age, gender, ethnicity, parent education level, and geographic region to recent
nationwide population figures. 50 States are represented.

Characteristic Parent Teacher Self Report
n 1,400 1,400 803
Gender

Male 49.1 48.6 49.3
Female 50.9 51.4 50.7

Age (years)
M 11.51 11.51 14.50
SD 4.03 4.03 2.29
Range 5 18 5 18 11 18

Race/ethnicity (%)
Caucasian 56.1 61.4 65.3
African American 14.1 11.6 11.6
Hispanic 18.9 18.4 15.7
Other 10.9 8.6 7.5

Parent education level (%)
<12 10.5 11.5 11.1
12 26.6 27.9 26.3
13 15 28.7 26.5 27.8
16+ 34.2 34.1 34.9

Note. Percentages may not sum to 100% due to rounding.

Demographic Characteristics of the BRIEF2 Standardization Sample
N (%) orM (SD )

Sample

Concise Scales
More concise scales that reduce respondent
burden (Approximately 10 minutes)

Scale Parent Teacher Self Report Parent Teacher Self Report
Inhibit 10 10 13 8 8 8
Self Monitor N/A N/A N/A 4 5 5
Shift 8 10 10 8 8 8
Emotional Control 10 9 10 8 8 6
Initiate 8 7 N/A 5 4 N/A
Task Completion N/A N/A 10 N/A N/A 7
Working Memory 10 10 12 8 8 8
Plan/Organize 12 10 13 8 8 10
Task Monitor N/A N/A N/A 5 6 N/A
Organization of Materials 6 7 7 6 5 N/A
Monitor 8 10 5 N/A N/A N/A
Additional Clinical Items 14 13 N/A N/A N/A N/A
Infrequency N/A N/A N/A 3 3 3
Total 86 86 80 63 63 55

BRIEF BRIEF 2
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Equivalence with BRIEF

• No new items on clinical scales, allowing for
consistency of data collection between the
BRIEF and BRIEF2.

Increased Sensitivity

• Items were selected for maximum
performance in over 6000 clinical cases

• Increased sensitivity to executive function
problems in clinical groups, such as attention
deficit/hyperactivity disorder (ADHD) and
Autism Spectrum Disorders (ASD)

Parallelism in Item Content

• Increased parallelism in item content and
order with most items shared between the
Parent Form and Teacher Form and
approximately half of the items also shared
with the Self Report Form

– easier to compare and contrast raters.
– base rates of rater discrepancies provided
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Factor Structure

• Scales supported by factor analysis

• Three indexes consistent with accepted
theory: Behavior Regulation, Emotion
Regulation, and Cognitive Regulation

Infrequency Scale

Parent Form Teacher Form Self Report Form
Forgets his/her name Forgets his/her name I forget my name

Has trouble counting to
three

Has trouble counting to
three

I have trouble counting to
three

Cannot find the front door of
home

Cannot find the front door of
school

I cannot find the front door
of my home

Helps identify unusual responding

Screening Forms

• New 12 item parallel Screening Parent,
Teacher, and Self Report Forms

• Quickly indicate whether executive function
assessment is needed

• Correlate with Global Executive Composite
scores < .90
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Screening Forms (cont.)

• Cutoffs by normative group

Light shading = potentially
clinically elevated

Dark shading = clinically elevated

New Statistics that Support
Interpretation

• Reliable change indexes
• Interrater agreement metrics
• Base rate tables for standardization & clinical samples
• Contingency statistics (sensitivity/specificity, Likelihood ratios)

Reliable Change

Scale/index/composite ns .20 .10 .05 .01
Inhibit 0 5 6 7 8 9 11 12
Self Monitor 0 7 8 9 10 11 12 14 15
Behavior Regulation Index 0 5 6 7 8 9 11 12
Shift 0 6 7 8 9 10 12 13
Emotional Control 0 5 6 7 8 9 10 12 13
Emotion Regulation Index 0 5 6 7 8 9 11 12
Initiate 0 5 6 7 8 9 10 12 13
Working Memory 0 3 4 5 6 7 8
Plan/Organize 0 5 6 7 8 9 10 12 13
Task Monitor 0 7 8 9 10 11 12 15 16
Organization of Materials 0 5 6 7 8 9 11 12
Cognitive Regulation Index 0 4 5 6 7 8 9 10
Global Executive Composite 0 4 5 6 7 8 10 11
Note. ns = not significant.

Table G.1
BRIEF2Parent Form Reliable Change Scores by Significance Level

Significance level
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Interrater Agreement Metrics

BRI ERI CRI GEC
Parent more than 20 T > Teacher 7.5 12.5 9.3 9.1
Parent 10 T to 20 T > Teacher 17.7 18.4 17.9 19.3
Parent and Teacher within ± 10 T 54.6 53.0 58.9 57.3
Parent 10 T to 20 T < Teacher 12.1 10.8 10.2 9.6
Parent more than 20 T < Teacher 8.1 5.2 3.7 4.6

Table 3.10

Percentages of the Combined Clinical Sample With T Score Differences Between BRIEF2 Parent and Teacher
Form Index and Global Executive Composite Scores

T score difference BRIEF2 Teacher Rating

Base Rates – Standardization Sample

Scale/index/composite >70 >65 >60
Inhibit 5 9 16
Self Monitor 4 8 16
Behavior Regulation Index 5 10 17
Shift 5 10 18
Emotional Control 6 10 19
Emotion Regulation Index 6 10 17
Initiate 5 9 15
Working Memory 5 10 16
Plan/Organize 4 8 16
Task Monitor 4 8 15
Organization of Materials 5 7 14
Cognitive Regulation Index 5 9 17
Global Executive Composite 6 11 17
an = 1,400.

Table E.1
BRIEF2 Parent Form Base Rates of Elevated T Scores for the Standardization Sample

Percentage of samplea

Base Rates – Clinical Samples

Scale/index/composite ADHD Ca TDb ADHD Ca TDb ADHD Ca TDb

Inhibit 61 2 78 7 89 13
Self Monitor 48 2 64 7 78 14
Behavior Regulation Index 66 3 78 7 89 14
Shift 45 1 63 8 75 14
Emotional Control 48 4 58 9 70 16
Emotion Regulation Index 49 3 65 8 76 14
Initiate 44 2 59 8 72 13
WorkingMemory 61 2 76 6 86 15
Plan/Organize 36 1 57 5 75 13
Task Monitor 35 2 63 5 74 12
Organization of Materials 32 3 41 5 64 15
Cognitive Regulation Index 50 2 71 6 82 14
Global Executive Composite 66 1 80 6 91 14
a n = 218; b n = 218.

Table M.1
BRIEF2 Parent Form Base Rates of Elevated T Scores for ADHD Combined (ADHD C) and Typically Developing (TD) Groups

Percentage of sample
>70 >65 >60
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Contingency Statistics

ADHDResearch SampleaADHD Clinical Sampleb

Inhibit T>65 Inhibit T>70 Inhibit T>65 Inhibit T>70
True positive 101 282 80 66 170 133
False positive 13 20 17 10 40 18
False negative 32 95 18 32 48 85
True negative 120 357 18 25 119 141
Sensitivity 0.76 0.75 0.82 0.67 0.78 0.61
Specificity 0.90 0.95 0.51 0.71 0.75 0.89
Positive predictive value 0.89 0.93 0.82 0.87 0.81 0.88
Negative predictive value 0.79 0.79 0.50 0.44 0.71 0.62
Positive likelihood ratio 7.77 14.10 1.68 2.36 3.10 5.39
Negative likelihood ratio 0.27 0.27 0.36 0.46 0.29 0.44
Correct hit rate % 83.08 84.75 73.68 68.42 76.66 72.68
Note. TD = typically developing.
an = 266; bn = 754; cn = 133; dn = 377.

Working Memory T>65

Table F.1

ClassificationMeasure ADHDClinical Sample dADHDResearch Sample c

ADHD C vs. ADHD I
BRIEF2Parent Form ClassificationMeasures for the WorkingMemory and Inhibit Scale in the ADHDResearch and Clinical Samples

TD vs. ADHD


