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www.jacknaglieri.com
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}General 

information

}Copies of 

presentations, 

research and 

book 

chapters

} To ask a 

question
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üExperiences at UGA

ÅNeed for science to support practice

ÅPsychometrics

ÅEvidence based interpretation

üMy personal perspective on being a 
researcher and test developer

üWhy this work?

My Background
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üInterest in intelligence and instruction
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Core Group DiscussionĄDeeper
Learning
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ÁCoach ςHelp the group decide what to do

ÁOrganizer ςHave your group discuss the case of Manuel

ÁReporter ςKeep notes and speak for the group

ÁEnergizer ςFocus the group !

COACH!
Hum Energizer

Reporter

Hi Iõm 

Kathy
Hi Iõm 

Tulio

conclusions

Goal of this presentation

A comprehensive approach to 
understanding and assessing EF needs to 
include several conceptual areas.

Neurocognitive Ability is the foundation 

Academic and 

job skills

Behaviors related 

to Cognition

Behaviors related 

to Social-

Emotional Skills
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Presentation Outline

üComprehensive Model of EF
ÅHistorical Perspective and Definitions

üEF as Behavior
üEF as an Ability (an intelligence)
üEF as Social Emotional Skills
üEF and Academic Skills
üImpairment and EF
üResearch about EF as ability, behavior, and SE
üThink Smart! -- EF Skills in the Classroom or Clinic
ÅMore lesson plans for improving components of EF

üConclusions

7
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EFLesson on Saturday Night Live

üWe will begin by learning about how EF can 
be encouraged, using one of the lessons in 
www.efintheclassroom.net curriculum

üThe lessons teach aspects of EFand are 
structured as follows:

ÅSTEP 1 ςView the video

ÅSTEP 2 ςDiscuss the video with the person 
sitting next to you.

ÅSTEP 3 ςShare your ideas with everyone

8
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EFLesson on Saturday Night Live

9

conclusions

EFLesson on Saturday Night Live

üSTEP 1 ςView the video

üSTEP 2 ςDiscussion of the video with 
someone sitting next to you.

üSTEP 3 ςShare your ideas with everyone
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Time to Think and Talk

üTask: 

4
minutes 

left

START

conclusions

Core Group Discussion

ü Talk with your partner(s)

üWhat was the main point 
?

üWas the goal achieved ?

üWhy was it so hard to get 
the students  to think?

ü Your own questions and 
thoughts..

11
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All Lessons available at: 
www.efintheclassroom.net
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History Class: Saturday Night Live

üSTEP 1 ςView the video

üSTEP 2 ςDiscussion of the video with 
someone sitting next to you.

ÅConsider:

¶What was the main point ?

¶Was the goal achieved ?

¶What did the teacher do wrong ?

¶Your own questions and thoughts..

üSTEP 3 ςShare your ideas with everyone

14
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History Class: SNL

15
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History Class: Student Comments

üΨ¢ƘŜ ǘŜŀŎƘŜǊ ǿŀǎ ŦǊǳǎǘǊŀǘŜŘ ōŜŎŀǳǎŜ ǘƘŜ 
ǎǘǳŘŜƴǘǎ ǿŜǊŜƴΩǘ ǘƘƛƴƪƛƴƎ ŀōƻǳǘ ǿƘŀǘ ƘŜ 
ǿŀǎ ǎŀȅƛƴƎΩ

üΨ¢ƘŜȅ ǎƘƻǳƭŘ ƘŀǾŜ ǇŀǳǎŜŘ ōŜŦƻǊŜ 
ǊŜǎǇƻƴŘƛƴƎ ǎƻ ǘƘŀǘ ǘƘŜȅ ŎƻǳƭŘ ǘƘƛƴƪΩ

üΨ²ƘŜƴ ȅƻǳ ŦŜŜƭ ǇǊŜǎǎǳǊŜ ȅƻǳΩƭƭ ǎŀȅ ŀƴȅǘƘƛƴƎ 
ƛŦ ȅƻǳ ŘƻƴΩǘ ƪƴƻǿ ǘƘŜ ŀƴǎǿŜǊΩ
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History Class: Student Comments

üΨ¢ƘŜ ǿŀȅ ǘŜŀŎƘŜǊǎ Ǌǳƴ ǘƘŜ Ŏƭŀǎǎ ǎǘƻǇǎ ȅƻǳ 
from thinking because they tell you there is 
only one way to do something ςōǳǘ ƛǘΩǎ ŀ 
fact that there is more than one way to 
ǎƻƭǾŜ ŀ ǇǊƻōƭŜƳΩ

üΨ¢ƘŀǘΩǎ ǿƘŀǘ L ƭƛƪŜ ŀōƻǳǘ ǘƘƛǎ ŎƭŀǎǎΣ ǘƘŜǊŜ ŀǊŜ 
ŘƛŦŦŜǊŜƴǘ ǿŀȅǎ ǘƻ ǎƻƭǾŜ ǘƘŜ ǇǊƻōƭŜƳǎΩ

üΨ²Ŝ ƴŜŜŘ ǘƻ ƪƴƻǿ ǿƘȅ ǘƘŜ ǘŜŀŎƘŜǊ ƛǎ 
ƎŜǘǘƛƴƎ ǳǎ ǘƻ ƭŜŀǊƴ ƘƛǎǘƻǊȅΩ

17
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History Class: Saturday Night Live

üTeach students to think not just remember

üHow to learn is just as important as what to 
learn

üThis is what Executive Function is all about

ü¢Ƙƛǎ ƛǎ ǘƘŜ ǘƘŜƳŜ ƻŦ ǘƻŘŀȅΩǎ ǿƻǊƪǎƘƻǇ
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Meltzer (2010)

üΨ/ƭŀǎǎǊƻƻƳ ƛƴǎǘǊǳŎǘƛƻƴ ƎŜƴŜǊŀƭƭȅ ŦƻŎǳǎŜǎ ƻƴ

19

content (or the what to 
know), rather than on the  
Ƙƻǿ ǘƻ Řƻ ƻǊ ƭŜŀǊƴΧand 
does not address 
metacognitive strategies 
that teach students to 
think about how they 
ǘƘƛƴƪ ŀƴŘ ƭŜŀǊƴΩΦ

conclusions

Why this Workshop on EF?

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

üThe best news is that EFcan be taught

üInstruction that improves EF will affect 
ŎƘƛƭŘǊŜƴΩǎ ŀōƛƭƛǘȅ ǘƻ ƭŜŀǊƴΣ ǘƘŜƛǊ ōŜƘŀǾƛƻǊΣ 
and their social skills.

üLƳǇǊƻǾƛƴƎ 9C ǿƛƭƭ ŎƘŀƴƎŜ ŀ ǎǘǳŘŜƴǘΩǎ ƭƛŦŜ
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Executive Function Goals

üToday we will be thinking about thinking

üI will be teaching you how to help people 
learn to do the things they want to do

üThe goal is to help students learn more by 
encouraging them consider how they do 
what they decide to do

üThe goal is to engage the frontal lobes 

21
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The Curious Story of Phineas Gage

22

WƻƘƴ CƭŜƛǎŎƘƳŀƴΩǎ ōƻƻƪ 
άtƘƛƴŜŀǎ DŀƎŜΥ ! DǊǳŜǎƻƳŜ 
but True Story About Brain 
{ŎƛŜƴŎŜέ ƛǎ ŀƴ ŜȄŎŜƭƭŜƴǘ ǎƻǳǊŎŜ 
of information about this 
person, his life, and how this 
event impacted our 
understanding of how the 
brain works; and particularly 
the frontal lobes.

21
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The Curious Story of PhineasGage

23

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

üThejob Phineas has is to use 
ŀ άǘŀƳǇƛƴƎ ƛǊƻƴέ ǘƻ ǎŜǘ 
explosives 

üThe tamping iron is a rod 
about 3 ½ feet long weighing 
13 ½ lbspointed at one end

conclusions

Fleishman (2002, p 70)

üFrom Damaiso(1994) 
article in Science

üThe rod passed through 
the left frontal lobe, 
between the two 
hemispheres, then to left 
hemisphere

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

24

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

·After the accident his 
ability to direct others 
was gone, he had 
considerable trouble 
with decision making, 
control of impulses 
and interpersonal 
relationships ς
management of 
intellect, behavior and 
emotion

25

ü Beforethe accident 
ΨƘŜ ǇƻǎǎŜǎǎŜŘ ŀ ǿŜƭƭ-
balanced mind, was 
seen as a shrewd, 
smart business man, 
very energetic and 
persistent in 
executing all his 
Ǉƭŀƴǎ ƻŦ ƻǇŜǊŀǘƛƻƴΩ 
(p 59)

conclusions

A Bit of EF Neuroanatomy

üThe case of Phineas Gage led to a better 
understanding of the frontal lobes; in 
particular the pre-frontal cortex. 

üRich cortical, sub-cortical and brain stem 
connections.

26
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More Specifically

üThe dorsolateral prefrontal 
cortex  is involved with the 
ability to plan, shift set, 
organize remember and 
solve novel problems.

27

üThat is: planning and decision making, self 
monitoring, self correction, especially when 
responses are not well-rehearsed or contain 
novel sequences of actions.

conclusions

The Curious Story of Phineas Gage

The Skull of 
Phineas 
Gage is at 
IŀǊǾŀǊŘΩǎ 
Warren 
Anatomical 
Museum

28
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Frontal Lobes and Executive 
Function(s)

What do we mean by the term Executive Function(s)?

29
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Executive Functions
üIn 1966 Luria first 

wrote and defined 
the concept of 
Executive Function 
(EF)
ÅElkhononGoldberg 

provides a valuable 
review of what the 
frontal lobes do
ÅDescribes EF as the 

orchestra leader

http://www.elkhonongoldberg.com/

29
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Goldberg (2009, p. 4)

üά¢ƘŜ ŦǊƻƴǘŀƭ ƭƻōŜǎ Χ ŀǊŜ ǊŜƭŀǘŜŘ ǘƻ 
intentionality, purposefulness, and 
ŎƻƳǇƭŜȄ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎΦέ

üThey make us human, and as Luria 
ǎǘŀǘŜŘΣ ŀǊŜ άǘƘŜ ƻǊƎŀƴ ƻŦ ŎƛǾƛƭƛȊŀǘƛƻƴέ

üFrontal lobes are about 
ΧέƭŜŀŘŜǊǎƘƛǇΣ ƳƻǘƛǾŀǘƛƻƴΣ ŘǊƛǾŜΣ 
vision, self-awareness, and 
awareness of others, success, 
creativity, sex differences, social 
maturity, cognitive development   
ŀƴŘ ƭŜŀǊƴƛƴƎΧέ

31
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What is Executive Function(s)

There is no formal accepted definition of EF

ÅWe typically find a vague general statement of EF (e.g., 
goal-directed action, cognitive control, top-down 
inhibition, effortful processing, etc.).

ÅOr 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

32

31
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Goldstein, Naglieri, Princiotta, & 
Otero (2013)
üExecutive function(s) has come to 

be an umbrella term used for many 
ŘƛŦŦŜǊŜƴǘ άŀōƛƭƛǘƛŜǎέ-- planning, 
working memory, attention, 
inhibition, self-monitoring, self-
regulation and initiation -- carried 
out by pre-frontal lobes. 

üWe found more than 30 definitions 
of EF(s)

33
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Executive Executive
Function Functions

ü EF has three
components: inhibitory 
control, set shifting 
(flexibility), and 
working memory (e.g., 
Davidson, et al., 2006). 

ü Executive Functions is a 
multidimensional
model (Friedman et al., 
2006) with 
independent abilities
(Wiebe, Espy, & Charak, 
2008). 

ü EF is a unitary construct 
(Duncan & Miller, 2002; 
Duncan & Owen, 2000). 

ü EF is unidimensionalin 
early childhood not 
adulthood. 

ü Both views are supported 
by some research (Miyake 
et al., 2000) EF is a unitary 
ŎƻƴǎǘǊǳŎǘ Χ ōǳǘ ǿƛǘƘ 
partially different 
components. 

34
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Executive Function(s)

üGiven all these definitions of EF(s) we 
ǿŀƴǘŜŘ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ǉǳŜǎǘƛƻƴΧ

Executive Functionǎ Χ or

ExecutiveFunction?
üOne way to answer the question is to 

research the factor structure of EF
behaviors 

üFactor structure of the Comprehensive 
Executive Function Inventory (CEFI)

35
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CEFI (Naglieri & Goldstein, 2012)

36
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CEFI Full Scale (100 items)

1. Attention 

2. Emotion Regulation

3. Flexibility

4. Inhibitory Control

5. Initiation

6. Organization

7. Planning 

8. Self-Monitoring

9. Working Memory

1. Consistency Index 

2. Negative 

Impression

3. Positive Impression

CEFI Parent 
Rating Scale 
(Ages 5-18)

CEFI 
Teacher 

Rating Scale 
(Ages 5-18)

CEFI Self-
Rating Scale 

(Ages 12-
18)

conclusions

CEFI Standardization Samples

üSample was stratified by

ÅSex, age, race/ethnicity, parental education level 
(PEL; for cases rated by parents), geographic 
region 

ÅRace/ethnicity of the child (Asian/Pacific 
Islander, Black/African American/African 
Canadian, Hispanic, White/Caucasian, Multi-
racial by the rater

ÅParent (N=1,400), Teacher (N=1,400) and Self 
(N=700) ratings were obtained

38

37
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Factor Analysis

ü For the first half of the 
normative sample (Parent, 
¢ŜŀŎƘŜǊ ŀƴŘ {ŜƭŦ ǊŀǘƛƴƎǎΩύ 
item scores(90 items) 
used in factor analysis

ü Using the second halfof 
the normative sample EFA 
was conducted using raw 
scores by scale:
ÁAttention

ÁEmotion Regulation

ÁFlexibility

Á Inhibitory Control

Á Initiation

ÁOrganization 

ÁPlanning 

ÁSelf-Monitoring

ÁWorking Memory

ü Item Level Analysis ü Scale Level Analysis

conclusions

Adult CEFI Samples
üSelf (N = 1,600), Observer (N = 1,600) results: 1 factor

40
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EXPLORATORYFACTORANALYSES

üCoefficients of 
Congruence ςare all 
very high indicating 
that the 12 
comparisons of factor 
solutions yielded very 
similar findings

41

Nearly identical 

factor solutions 

(ALL ONE 

FACTOR) by 

Gender, 

Race/Ethnic, Age 

and 

Clinical/typical 

status

conclusions

Factor Analysis of the CEFI Adult

üSame scale structure as 
CEFI

üFull Scale
¶Attention
¶Emotion Regulation
¶ Flexibility
¶ Inhibitory Control
¶ Initiation
¶Organization
¶Planning
¶Self-Monitoring
¶Working Memory

41
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Adult CEFI Samples
üSelf (N = 1,600), Observer (N = 1,600) results: 1 factor

43
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EXPLORATORYFACTORANALYSES

üConclusions

ÅCEFI: Parent (N=1,400), Teacher (N=1,400) 
and Self (N=700), 

ÅCEFI Adult: Self (N = 1,600) and Observer 
(N = 1,600) ratings

ÅFrom nationally representative samples 
aged 5 to 80 years (N = 6,700) indicates  .. 
Executive Function best describes the 
concept 

44
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Consistency of Loadings

conclusions

EF and its components

üAbilities, cognitive processes, and behaviors

46

Executive 
Function

Emotion 
Regulation

Inhibition

Planning Self-Control

Self-Monitoring Organization

Initiation And more?

Flexibility

Attention

Impulse Control

Working 
Memory

45

46



9/30/2019

24

conclusions

Naglieri & Goldstein, 2012
üExecutive Function is: how you do what you 

decide to do.

47

Select a Plan

Modify if 

NecessaryIf
 G

o
a

l 
is

 

M
e
t

Problem 

Solved
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Does a13 month old have EF?
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Age 19 months: Knowledge & EF

49
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9CΩǎ [ŜŀǊƴƛƴƎ /ǳǊǾŜǎ(Naglieri & Otero, 2017)

üLearning depends upon instruction and EF

üAt first, EF plays a major role in learning

üWhen a new task is learned and practiced it 
becomes a skill and execution requires less EF 

Novel Task Well Learned Task

Over time and with experience

Maximum Use

Minimum Use

Role of Knowledge and SkillsRole of EF

49
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Executive Function Involves

üάIƻǿyou decide whatǘƻ Řƻέ 
ŘŜƳŀƴŘǎΧ
ÅInitiation to achieve a goal, planningand 

organizingparts of a task, attending to details to 
notice success of the solution, keeping 
information in memory,having flexibility to 
modify the solution as information from self-
monitoring is received and demonstrating 
emotion regulation (which also demands 
inhibitory control) to ensure clear thinking so 
that the task is completed successfully.

51
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Which 
Lemming 
has good 
EF?

52
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Core Group Activity

ÅOrganizer ςIŀǾŜ ǘƘŜ ƎǊƻǳǇ ŘƛǎŎǳǎǎ ǘƘƛǎ ǉǳŜǎǘƛƻƴΥ άIƻǿ 
Řƻ ȅƻǳ ŦŜŜƭ ŀōƻǳǘ ǿƘŀǘ ǿŀǎ Ƨǳǎǘ ǇǊŜǎŜƴǘŜŘΚέ

ÅCoach ςguide the discussion so that the group arrives at 
an answer to the question

ÅReporter ςrecord and report to the group

ÅEnergizer ςkeep the discussion going !

53

Skills?
IQ ? NV 

IQ?Language

?

Thinkin

g

Thatõs 

smart 

!
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EF: ability, behavior, social-
emotional skill?

All are reflections of FRONTAL LOBE activity

54
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Brain, Cognition, & Behavior

üEF ability is provided by the Frontal Lobes 
of the brain (an intelligence)

üEF behaviors are the result of experiences 
that influence likelihood that a person is 
strategic when doing things

üEF Emotions are the result of learning

üIt is very important to measure EFBehaviors
and EFAbility andEmotionbecause they 
may be different

55

conclusions

Presentation Outline

üComprehensive Model of EF
ÅHistorical Perspective and Definitions

üEF as Behavior
üEF as an Ability (an intelligence)
üEF as Social Emotional Skills
üEF and Academic Skills
üImpairment and EF
üResearch about EF as ability, behavior, and SE
üThink Smart! -- EF Skills in the Classroom or Clinic
ÅMore lesson plans for improving components of EF

üConclusions

56
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Comprehensive Executive 
Function Inventory - CEFI 
and CEFI Adult
ÅCEFI is a strength based EF 

measure

Å Items are positivelyworded

ÅHigher scores = goodbehaviors 
related to EF

ÅScores set at mean of 100SD of 15

ÅAges 5-18 years rated by a parent, 
teacher, or the child/youth.

57
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CEFI & CEFI-Adult Scales

57
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CEFI Normative Samples

ü1,400 ratings by Parents for children aged 5-18 
years
ü1,400 ratings by Teachers for children aged 5-

18 years
ü700 ratings from the self-report form for those 

aged 12-18 years
üThere were equal numbers of ratings of or by 

males and females 
üStratified according to the 2009 US Census by 

race/ethnicity, parental education, region, age, 
and sex

59
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CEFI Administration & Scoring 

60

CEFI Administration 
& Scoring Methods

Paper and Pencil 
Administration

Hand Scoring Using 
CEFI Record Form

Examiner enters 
responses in MHS  
Online Assessment 

Center:  
Automated scoring 

and report

Online 
Administration

Examiner enters 
responses into CEFI 
Scoring Software 

Program:  
Automated scoring 

and report

59
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CEFI Full Scale (100 items)
1. Attention 

2. Emotion Regulation

3. Flexibility

4. Inhibitory Control

5. Initiation

6. Organization

7. Planning 

8. Self-Monitoring

9. Working Memory

1. Consistency Index 

2. Negative Impression

3. Positive Impression

CEFI Parent 
Rating Scale 
(Ages 5-18)

CEFI Teacher 
Rating Scale 
(Ages 5-18)

CEFI Self-
Rating Scale 
(Ages 12-18)

CEFI Forms and Scales

conclusions

CEFI Forms

üEach 100-item form yields scales set at a 
mean of 100 and SD of 15

62

English 

Parent 

Form (5 -18 

years)

English 

Teacher 

Form (5 -18 

years)

English Self-

Report 

Form (12 -18 

years)

Spanish 

Parent 

Form (5 -18 

years)

Spanish 

Teacher 

Form (5 -18 

years)

Spanish 

Self-Report 

Form (12 -18 

years)
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CEFI Forms

Each form 
yields a Full 
Scale score 
and 9 
separate 
content 
scales which 
contain items 
ŀǎ ŦƻƭƭƻǿǎΧ

63
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CEFI Items by Scale
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CEFI Items by Scale

65
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CEFI Items by Scale
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One Factor and 9 Scales?

üNOTE: EFis a unidimensional
concept

üUse the Full Scale to answer 
ǘƘŜ ǉǳŜǎǘƛƻƴ άLǎ ǘƘŜ ŎƘƛƭŘ 
poor in EFƻǊ ƴƻǘΚέ

üUse the 9 scales to identify 
the specific groups of items 
that represent 9 different 
types of behaviors that can 
be addressed by Intervention 

67

conclusions

CEFI Characteristics

üAutomated scoring and 
reporting includes 
intervention suggestions 

üScores are based on 
nationally representative 
normative sample that is 
representative of the US

68

67
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CEFI Full Scale and Treatment Scores

69

conclusions

Free Use 
of CEFI: 
http://inf
o.mhs.co
m/cefi

70

69

70



9/30/2019

36

conclusions

Free Use of CEFI: mhs.com/cefi

71
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CEFI Scale Reliability
CEFI Internal Reliability Coefficients for the Normative Sample

Parent (N = 1,396) Teacher (N=1,400 ) Self (N = 700 )

Full Scale .99 .99 .97

Attention .93 .96 .86

Emotion Regulation .89 .93 .78

Flexibility .85 .90 .77

Inhibitory Control .90 .94 .80

Initiation .89 .93 .80

Organization .91 .94 .85

Planning .92 .96 .85

Self-Monitoring .87 .92 .78

Working Memory .89 .94 .83

72
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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

73

conclusions

Step 1: Consistency Index

üThe Consistency Index provides information 
about whether the rater responded to 
similar items differently. 

üInconsistent 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

74
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Step 1: Impression Scales

üThe Negative Impression scale evaluates the 
likelihood that the rater underestimated the 
ƛƴŘƛǾƛŘǳŀƭΩǎ ŦǳƴŎǘƛƻƴƛƴƎΦ 

üThe Positive Impression scale evaluates the 
likelihood that the rater overestimated the 
ƛƴŘƛǾƛŘǳŀƭΩǎ ŦǳƴŎǘƛƻƴƛƴƎΦ 

75
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Step 1: Impression Scales

üA particular response style is indicated if the 
standard score is less than 76 (< 5% of the 
normative sample).

76

Time to 
Completion is only 

for online 
administration
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CEFI Interpretive Report

77
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CEFI Interpretive Report
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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

79
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Step 2: Interpret Scale Scores

üAll scales are set at mean of 100, SD of 15

üLow scores mean poor EF

80
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CEFI Interpretive Report

81
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CEFI Interpretive Report
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Report

83

Intervention 
Strategies are 
provided for 
each of the 9 
CEFI scales

conclusions

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

85
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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 5: Between Rater Comparisons

87
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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

88
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Step 6: Compare Results Over Time

üDetermine if CEFI pre post scores differ 
significantly ςbut also if the post-test 
standard score is in the Average range or 
higher

89
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CEFI ςADULT FORM (2017)
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CEFI Adult (ages 18+)

91

ü Same scale structure 
as CEFI

¶Full Scale
¶ Attention

¶ Emotion Regulation

¶ Flexibility

¶ Inhibitory Control

¶ Initiation

¶ Organization

¶ Planning

¶ Self-Monitoring

¶ Working Memory

conclusions

CEFI Adult (ages 18+)

ü 80 items in same 9 
scales
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CEFI Adult (ages 18+)

93

ü Same interpretation method
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Interpretive Report
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Interpretive Report

95
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Interpretive Report
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CEFI Adult Online vs Paper

97

ü No differences across administration method

conclusions

CEFI Adult Race & Ethnicity

98

Note: . Samples of Black and Hispanic individuals from the normative sample were 

compared to samples of White individuals from the normative sample matched on age, 

gender, U.S. geographical region, and education level.
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Core Group Activity

ÅOrganizer ςIŀǾŜ ǘƘŜ ƎǊƻǳǇ ŘƛǎŎǳǎǎ ǘƘƛǎ ǉǳŜǎǘƛƻƴΥ άIƻǿ 
Řƻ ȅƻǳ ŦŜŜƭ ŀōƻǳǘ ǿƘŀǘ ǿŀǎ Ƨǳǎǘ ǇǊŜǎŜƴǘŜŘΚέ

ÅCoach ςguide the discussion so that the group arrives at 
an answer to the question

ÅReporter ςrecord and report to the group

ÅEnergizer ςkeep the discussion going !

99

Skills?
IQ ? NV 

IQ?Language

?

Thinkin

g

Thatõs 

smart 

!
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INTERVENTIONS FOR EF
BEHAVIORS
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www.efintheclassroom.net

101

üStart with 
Awareness 
of thinking 
about 
thinking

conclusions

Structure of the lessons

102

·Each topic is 
discussed for one 
week

·Monday ςclass 
lesson

·Tues-Thurs 
reminders

·Friday ςclass 
reflection

101

102
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Interventions for EF Behaviors

üCEFI Scales

ÁAttention

ÁEmotion Regulation

ÁFlexibility

ÁInhibitory Control

ÁInitiation

ÁOrganization

ÁPanning

ÁSelf-Monitoring

ÁWorking Memory

üEfintheclassroom.net

ÁSustained Attention

ÁEmotional Control

ÁCognitive Flexibility

ÁResponse Inhibition

ÁTask Initiation

ÁOrganization

ÁPlanning

ÁResponse Inhibition

ÁWorking Memory

ÁGoal Directed Persistence
103

conclusions

Other Lessons from 
www.efintheclassroom.net

Working Memory 
Lesson

104

103
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Interventions for EF Behaviors

üCEFI Scales

ÁAttention

ÁEmotion Regulation

ÁFlexibility

ÁInhibitory Control

ÁInitiation

ÁOrganization

ÁPanning

ÁSelf-Monitoring

ÁWorking Memory

üEfintheclassroom.net

ÁSustained Attention

ÁEmotional Control

ÁCognitive Flexibility

ÁResponse Inhibition

ÁTask Initiation

ÁOrganization

ÁPlanning

ÁResponse Inhibition

ÁWorking Memory

ÁGoal Directed Persistence
105

conclusions

What is Working Memory
üGeorgiou, Das, and Hayward (2008) described 

working memory as the capacity of the individual to 
store information for a short period of time and 
manipulate it using a phonological loop and visualς
spatial sketchpad (Baddeley& Hitch, 1974)

üThe visualςspatial sketchpadis described as a 
mental image of visual and spatial features (Engle & 
Conway, 1998)

üThe phonological loop refers to retention of 
information from speech-based systems that are 
particularly important when order of information is 
required (Engle & Conway,  1998)

http://www.enchantedlearning.com/wordlist/far

105
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Working Memory Game

üYou will see a series of words presented at 2 
per second. The words are from two 
different categories. For example, Man -
Hammer - Boat - Woman, would be 
organized into Man and Woman (people), 
Hammer and Saw (tools)

üWhen you see the STOP sign, that is the 
time for you will write the words down in 
two columns. 

http://www.enchantedlearning.com/wordlist/far

conclusions

Ready
Trial 1

START

107

108



9/30/2019

55

conclusions

BarnChickenTractorCow

conclusions

Put the words in groups. 
Write them down.
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Next Item:
Put the words in SOME 
NUMBER of groups. 

conclusions

Ready 
Trial 2

START

111

112



9/30/2019

57

conclusions

KittenWomanBirdGirlLionCat

conclusions

Put the words into groups. 
Write them down.
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[ŜǘΩǎ ¢ŀƪŜ ŀ aƛƴŘŦǳƭ aƻƳŜƴǘ ƻǊ 
Brain Break (or Syn-nap)

The brain needs time to 
process!

ü Stretch

ü Cross Laterals

üWalk and Talk

ü Energizers

ü Relaxers

115
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Presentation Outline

üComprehensive Model of EF
ÅHistorical Perspective and Definitions

üEF as Behavior
üEF as an Ability (an intelligence)
üEF as Social Emotional Skills
üEF and Academic Skills
üImpairment and EF
üResearch about EF as ability, behavior, and SE
üThink Smart! -- EF Skills in the Classroom or Clinic
ÅMore lesson plans for improving components of EF

üConclusions

116

115
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EF is a Brain-Based Ability

üEFis an ability by virtue of its relationship to 
the brain

üBecause there is a relationship between 
BRAIN FUNCTION and BEHAVIOR, behaviors 
ǘŜƭƭ ǳǎ ŀōƻǳǘ ǘƘŜ !.L[L¢¸ όǎƻƳŜǘƛƳŜǎΧύ

üEF skills are the result of EF Ability and well 
practiced behaviors that reflect EF

ÅNot all abilities and not all behaviors involve EF

117
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Cognition or Knowledge?

üWhat does the student 
have to know to complete 
a task?

ÅThis is dependent on 
instruction

üHow does the student 
have to think to complete 
a task?

ÅThis is dependent on the 
brain ɀPASS

I know 

that!

I need a 

plan!

117
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A Theory of Learning

conclusions

Brain, Cognition, & Behavior

üThe brain is the seat of abilities called PASS

üThese abilities comprise what has been described 
as a modern view of  intelligence (Naglieri & 
Otero, 2011)

120

Attention

Simultaneous
processing Ability

Successive 
Processing Ability

Planning 
ability

Naglieri, J. A. & Otero, T. 
(2011). Cognitive 
Assessment System: 
Redefining Intelligence from 
A Neuropsychological 
Perspective. In A. Davis 
(Ed.). Handbook of Pediatric 
Neuropsychology (320-333). 
New York: Springer 
Publishing.
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IQ defined by BRAIN function

üPASStheory is a modern way to define 
ΨŀōƛƭƛǘȅΩ ό!Y! ςintelligence)

üPlanning = THINKING ABOUT THINKING

üAttention = BEING ALERT 

üSimultaneous = GETTING THE BIG PICTURE

üSuccessive = FOLLOWING A SEQUENCE

121

EF

conclusions
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The Brain and Intelligence as PASS

PASS: A neuropsychological approach to 
intelligence based on three Functional Units 
described by A. R. Luria (1972)

121
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100 Years of Intelligence and IQ
http://www.jacknaglieri.com/cas2.html
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CAS2 for  (Ages 5-18 yrs.)

Interpretive Manual

123

124



9/30/2019

63

conclusions

CAS2 (Ages 5-18 yrs.)

conclusions

üCAS2 Yields PASS 
and Full Scale score 
but ALSO

üExecutive Function 
is the combination 
of Planning and 
Attention subtests

üAlso: Working 
Memory, Verbal, 
Nonverbal and a 
Visual and Auditory 
comparison

126

CAS2
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PASS Theory: Planning

}Planningis a neurocognitive ability that a 
person uses to determine, select, and use 
efficient solutions to problems
Åproblem solving 

Ådeveloping plans and using strategies

Åretrieval of knowledge

Åimpulse control and self-control 

Åcontrol of processing

127
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Planned Codes 1
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Planned Codes Page 2

129

conclusions 130

129
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Math Strategies

131

This work sheet 

encourages the 

child to use 

strategies (plans) 

in math such as: 

ñIf 8 + 8 = 16, then 

8 + 9 is 17ò

conclusions 132

PASS Theory: Planning

Naglieri, J. and Pickering, E., Helping Children Learn, 2003

Examples of classroom problems related to Planning

ÅUsing the same strategy even if it is not effective

ÅStruggling with how to complete tasks

ÅNot monitoring progress during a task

ÅMisinterpretation of what is read

Planning
ɆEvaluate a task

ɆSelect or develop a strategy to approach a task

ɆMonitor progress during the task

ɆDevelop new strategies when necessary

·····

131
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Efintheclassroom.net 
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Antwerp train Station (2009)

135
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Planning Lesson Student responses

üQ: What would you have to plan out?

ÅThey had to learn the dance steps (knowledge)

ÅSomeone had to start dancing (initiation)

ÅPermission from train station (planning)

üQ: What are the parts of a good plan? 

ÅThink of possible problems (strategy generation)

ÅOrganize the dance (organization)

ÅPractice the dance steps (initiation)

ÅHave a good idea of what to do (knowledge)

136

135
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Planning Lesson Student responses

üQ3: How do you know if a plan is any 
good?  

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

ÅGive it a try (perhaps learn by failing)

1.vпΥ ²Ƙŀǘ ǎƘƻǳƭŘ ȅƻǳ Řƻ ƛŦ ŀ Ǉƭŀƴ ƛǎƴΩǘ 
working?

1.Fix it.(self-correction)

2.Go home !(a bad plan)

137
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Planning Lesson Student responses

Q5: How do you use planning in this class?

1.²Ŝ ŘƻƴΩǘ Ǉƭŀƴ ƛƴ ǘƘƛǎ Ŏƭŀǎǎ

2.Mrs. XXX does all the planning in this class so 
ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ǘƘƛƴƪ ŀōƻǳǘ ǇƭŀƴƴƛƴƎ

How might students react to being told 
that now they have to think?

Like the Seinfeld video

138
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This Planning Lesson

üThis lesson brings to light the important 
distinction between planning over a long 
time (what was just shown) and real time 
planning 

139
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EF Instruction

üWe use posters 
like this one to 
remind the 
students of the 
importance of 
PLANNING

140
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