Executive Function from
Assessment to
Intervention

Jack A. Naglieri, Ph.D. jnaglieri@gmail.com instructional Content by

: - . Kathleen Kryza
WWW. laCkntherl.Com www.kathleenkryza.com

Naglierigiftedtests.com



http://www.jacknaglieri.com/

Welcome !




25 jacknaglieri.com

o asx G @

HOME ABOUT HANDOUTS v CLINICIANS CORNER v PUBLICATIONS v WEBINARS & VIDEOS MORE v R

DISCLOSURES

JACKNAGLIERI.COM

Tools for Psychological and Educational Assessment

FOR MORE

INFORMATION
PLEASE GO T(
MY WEB PAGE

WELCOME TO JACKNAGLIERI.COM

CEFI Adult

Sam Goldstein - Jack A. Naglieri
Editors

Jack . Nagel D, & Sam Goldsein, P,

This site was created to provide tools and resources for
both psychologists and educators alike.

Handbook of

Executive

Jack A Naglieri, PhD. has held faculty appointments at Northern Arizona University, The Ohio F . .
State University, and George Mason University. He is currently a Senior Research Scientist at the U n Ct| 0 n I n g
Devereux Center for Resilient Children and Emeritus Professor of Psychology at George Mason

University.

and educators such as the Naglieri

Dr. Naglieri h loped many test:
Nonverbal Ability Test, the Cognitive Assessment System, Autism Spectrum Rating Scale,

Dever: Strength C

&) Springer

Executive Function Inventory, and Techereal Mt EMHS

forthcoming Naglieri General Ability Tests: Verbal, Nonverbal and Quantitative. He is widely

known for his efforts to increase participation of traditionally under-represented students in

gifted education. He is also well known for the PASS Theory of Intelligence and its application

using the CAS2 for identification of specific the Discrepancy

itab of diverse ions, and academic

Consistency Method, fair

interventions related to PASS neurocognitive processes.

NAGLIERI GENERAL ABILITY TESTS: HANDOUTS WEBINARS Cognltlve Cognitive Cognitive
VERBAL, NONVERBAL AND Assessment Assessment Assessment
QUANTITATIVE .
System System: Rating Scale System: Brief
bl SLOOND LDITION s

Administration and

e
Scoring Manual Examiner's Manual

Helping Children Leam

]
SRR RN £ 3 P

The Naglieri General Ability Tests: Verbal,
Nonverbal and Quantitative provide equitable
assessment of students for gifted educational topics

A webinar library that covers a variety of topics
suchas EF, Autism Assessment, and SLD. We
have created this library to share and learn from

Download PDF handouts of past presentations

DESSA

DEVEREUX STUDENT

and related research on the following tests and

programs.

each other while staying home and safe.

STRENGTHS ASSESSMENT

K-8TH GRADE

DEVEREUX STUDENT
STRENGTHS ASSESSMENT

K-8TH GRADE

HELPING CHILDREN LEARN 10-MINUTE SOLUTIONS NAGLIERI FEIFER SLD A UNIVERSAL SCREENING
AND PROGRESS
MONITORING SYSTEM
FOR SOCIAL-EMOTIONAL
COmPETENCIES
Jack A Nagher
Eric 1 Piclosring
- - apre——

Helping Children Learn was written to give
parents and teachers simple ways to make
learning fun and easy for any child. Handouts
are now available for free download in hopes to
help during this challenging time.
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Why this session
on EF?

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

A The best news is that E&n be taught
(encouraged)

A Instruction that improves EF will affect a A ] A )
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their social skills.
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Behavioral and/or Cognitive Explanation fo
EF Symptoms

Behavioral Behaviors Behaviors
Ma”'ffgli‘“o” related to  |related to Social
0 Cognition Emotional Skillg

Academic
and job skills

Cognitive
Foundation of Neurocognitive Abllity is the foundation
EF




Neuropsychologic&onceptualizatioof EF

ALT | LISNBR2YyQa FTNRyYyUlft f2¢ A NB R
would likely get low scores on:
1. Behaviors related to Executive Function
2. Performance measures of Executive Function
3. Rating scales of social emotional behaviors
4. Academic tasks that require HOW to do things

AIf 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

ABefored KS | OOARSY G WKS
balanced mind, was seen as a shrewd,
smart businessman, very energetic and
persistent in executing all his plans of
operation (p 59)

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

A Thinking, Behaviors, Work and Social
Interactions

by JOHN FLEISCHMAN



Executive
Functions

THE
NEW
EXECUTIVE

A In 1966 Luria first wrote and
defined the concept of Executive
Function (EF) and described the
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states that the frontal lobes are
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drive, vision, selhwareness, and IN MAN

awareness of others, success,
creativity, sex differences, social
maturity, cognitive development
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What is Executive Function|

AGoldstein, NaglierPrinciotta & Otero (2013)
found more than 30 definitions of EF !

A EF is ainitary construct
A EF is aunitary construct withmany parts

A EF hashree components inhibitory control, set
shifting (flexibility), and working memory

A EF is a multidimensional model with many
Independent abilities

ACritical Question: Is EF a unitary or
multidimensional concept when
measured by observable behaviors?

AWe tested this hypothesis with CEF
and CEFFAdult

Sam Goldstein - Jack A. Naglieri
Editors

Handbook of

Executive
Functioning
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Comprehensive

EF Executive -1
Function
CEFI Factor Analysis

Scale Level Analysis

AUsing thesecond halbf the
normative sample EFA was conducted
using raw scores for the following

scales:
A Attention
Item Level Analysis A Emotion Regulation
A Flexibility
AFor thefirst half of the normative é :ﬂni'gt'itggy Gy,
sample (Parent, Teacher and Self A Organization
NJ U Aitgmlsed@eg(90 items) used A Planning
in factor analysis A SelfMonitoring

A Working Memory




CEFI Factor Analysis Parent (N=1,400), Teacher (N=1,400) and Self (N=

Item Factor Analyses
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Note. Extraction method: Principal Axis Factoring.

Jack A. Naglieri, Ph.D.
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EFI Adult

COMPREHENSIVE EXECUTIVE FUNCTION INVENTORY ADULT ™

Jack A. Naglieri, Ph.D. & Sam Goldstein, Ph.D.

TECHNICAL MANUAL




CEFI| Adulelif (N = 1,600) & Observer (N = 1,600)

ltem Factor Analyses

Eigenvalues Items
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Jack A. Naglieri, Ph.D.
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CERbarent (N=1,400), CEFI AduHeir (N = 1,600)
Teacher (N=1,400) and Self (N=700) & Observer (N = 1,600)

AFactor analytic studies using the CEFI and-&#iFt nationally
representative standardization samples (N = 6,700)

ltem Factor Analyses Scale Factor Analyses Item Factor Analyses Scale Factor Analyses
60 Eigenvalues 9 Eigenvalues Items Eigenvalues 9 Scales
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Jack A. Naglieri, Ph.D. 16
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O
Executive Function or Functsorg rgy:g?*a
Sy
AFactor analyses also S
conductedby gender,
race, .et.thIty’ clinical vs Working Attention Emotion inhibition
nonclinical statusg same Memory — Regulation -
findings Flexibility mpuise | SeF 11 organization
itoring
. . E |2 Y N
AThIS means EF behaVIOrS Planning SeltControl Initiation And more?

are best seen agne

construct {CEF Adult
Ad | 2yéu do whatyou
RSOARS (2 R2E

CEFI Adu(iNaglieri &

CEFI (Naglieri & :
Goldstein, 2017)

Goldstein, 2012)

Jack A. Naglieri, Ph.D. 17




Executive Function Involves

A4

a | 2ypudowhatyouRSOA RS (2 R
RSYlF yRA&aX
A Initiation to achieve a goaplanningandorganizingparts of
a task,attendingto details to notice success of the solution,
keeping information inrmemory, havingflexibility to modify
the solution as information fromelf-monitoring is received
and demonstratingemotion regulation(which also demands

iInhibitory control) to ensure clear thinking so that the task is
completed successfully.




CEFI and the CEFI Adult

A Strength basedEF measures
A ltems arepositively worded

A Higher scores goodbehaviors
related to EF

A Scores set at mean @D0, SD ofl5

A CEFI: Ages BB years rated by a
parent, teacher, or the child/youth

A CEFI Adult: Ages 18+ years rated by
the adult or an observer

Technical Manual

AAAAAAAAAAAAAAA

Jack A. Naglieri, Ph.D.
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 thought EF is a unitary

The research 40+ EEs Just one - w A f 4
says 1 EF thing? O 2 y O S LJU f
general ability

Time for

Questions
and Answers

Jack A. Naglieri, Ph.D.




www.efintheclassroom.net
FREmterventions for EF Behaviors

CEFI Scalekfintheclassroom.net
Attention Sustained Attention
Emotion RegulationEmotional Control
Flexibility Cognitive Flexibility
Inhibitory Control Response Inhibition
Initiation Task Initiation
Organization Organization
Planning Planning
SelfMonitoring Response Inhibition
Working Memory Working Memory

S

Pracﬁcal Classroom Lessons for
Building Resilient Minds

ccccccccc

Jack A. Naglieri, Ph.D.
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Antwerp train Station (2009)
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Planning Lesson Student Responses

Q 1: What would you have to plan out?
AThey had to learn the dance stefknowledge)
ASomeone had to start dancirfipitiation)

AOrganize the danc@rganization)

Q2: What are the parts of a good plan? &
AThink of possible problen(strategy generati%)
N

|
A

Jack A. Naglieri, Ph.D.
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Planning Lesson Student Responses

Q3: How do you know if a plan is any
good?
APut the plan in action and see if it works
(selfmonitoring)

AGive it a tryperhaps learn by failing)

BHULSAE
P
C* SKills )

A

vnY 2KI0O &aKz2dzZ R &2 /=7 |
working? /
1.Fix it.(seltcorrection)

Jack A. Naglieri, Ph.D. 24




Q5: How do you use planning
In this class?

Planning Lesson Student Responses
12 S R2Yy QU LI Iy

2.Mrs. X does all the planning ) ES ¢
Ay UKAa Ofl aa ’
to think about planning
To encourage EF we have t
stress thinking aboutow

to do whatyou chose to do

aglieri, Ph.D.
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Encourage Planning

A Helping Children Learn
Intervention Handouts for Use in
School and at Hom&econd Edition
By Jack A. Naglieri & Eric Pickering

A Spanish handouts by Tulio Otero &
Mary Moreno =

Helpmg Chlldren Learn

Intervention Handouts for Use
in School and at Home

Jack A. Naglieri
Eric B Pnckenng

Step I¢ Talk with Students

How Can You Be Smarter?

You can be smarter if you PLAN before doing things. Sometimes people say, “Look before you
leap,” “Plan your work and work your plan,” or “Stop and think.” These sayings are about using
the ability to plan. When you stop and think about how to study, you are using your ability to plan.

You will be able to do more if you remember to use a plan. An easy way to remember tc use a
plan is to look at the picture “Think smart and use a plan!” (Figure 1). You should always use a
plan for reading, vocabulary, spelling, writing, math problem solving, and science.

Do you have a favorite plan for learning spelling words? Do you use flashcards or go on the Inter-
net to learn? Do you ask the teacher or another student for help? You can learn more by using a
plan for studying that works best for you.

= It is smart to have a plan for doing all schoolwork.
Th n k smart When you read, you should have a plan. One plan is
to look at the questions you have to answer about

and use a plan! the story first. Then read the story to find the an-

swers. Another plan is to make a picture of what you
1 figured out
Qg how to do it!

read so that you can see all the parts of the story.
Use a plan.

When you write you should also have a plan. Stu-
dents who are good at writing plan and crganize their
thoughts first. Then they think about what they are
doing as they write. Using a plan is a good way to be
smarter about your work!

Jack A. Naglieri, Ph.D.
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Planning Facilitation for Math Calculation

Math calculation is a complex activity that involves recalling basic math facts, fol
dures, working carefully, and checking one’s work. Math calculation requires a ¢
approach to follow all of the necessary steps. Children who are good at math c4
move on to more difficult math concepts and problem solving with greater ease
are having problems in this area. For children who have trouble with math calcul
that helps them approach the task planfully is likely to be useful. Planning facilitq
technique.

Planning facilitation helps students develop useful strategies to carefully complel
through discussion and shared discovery. It encourages students to think about
problems, rather than just think about whether their answers are correct. This hd
careful ways of doing math.

How to Teach Planning Facilitation

Planning facilitation is provided in three 10-minute time periods: 1) 10 minutes o
utes of discussion, and 3) 10 more minutes of math. These steps can be descril

Step 1: The teacher should provide math worksheets for the students to complg
10-minute session. This gives the children exposure to the problems and ways {
teacher gives each child a worksheet and says, “Here is a math worksheet for y
try to get as many of the problems correct as you can. You will have 10 minutes
on this instruction are okay, but do not give any additional information.

HAMMILL TMSTITUTE
OM DISABILITIES

Journal of Learning Disabilities

44(2) 184-195

© Hammill Institute on Disabilities 2011
Reprints and permission:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/00222194103911%0
httpilljournaloflearningdisabilities
.sagepub.com

®SAGE

A Cognitive Strategy Instruction
to Improve Math Calculation for
Children With ADHD and LD:

A Randomized Controlled Study

Jackie S. Iseman' and Jack A. NaglieriI

Abstract

The authors examined the effectiveness of cognitive strategy instruction based on PASS (Planning, Attention, Simultaneous,
Successive) given by special education teachers to students with ADHD randomly as5|gned by classroom Students in the
experimental group were exposed to a brief cognitive strategy instruction for |0
development and application of effective planning for mathematical computation,
standard math instruction. Standardized tests of cognitive processes and math
students completed math worksheets throughout the experimental phase. Sta
Johnson Tests of Achievement, Third Edition, Math Fluency and Wechsler Individ
Numerical Operations) were administered pre- and postintervention, and Math
follow-up. Large pre—post effect sizes were found for students in the experimenta
math worksheets (0.85 and 0.26), Math Fluency (1.17 and 0.09), and Numerical O
At | year follow-up, the experimental group continued to outperform the compsz
students with ADHD evidenced greater improvement in math worksheets, farfi
(which measured the skill of generalizing learned strategies to other similar task:
when provided the PASS-based cognitive strategy instruction.




Design of the Study

Iseman & Naglie(2005)

Experimental and Comparison Groups

7 worksheets with Normal Instruction

A

Group

Facilitation

~

Experimental

19 worksheets with Planning

N

Comparison Groug

19 worksheets with Normal

A4

Instruction

28



Strategy Instruction
Iseman & Naglieri (2005)

ATeachers facilitated discussions to help students become more self
reflective about use of strategies

ATeachers asked questions like:
A What was your goal?
A Where did you start the worksheet?
A What strategies did you use?
A How did the strategy help you reach your goal
A What will you do again next time?
A What other strategies will you use next time?

‘ d
} | . »
=iy -

29



Iseman & Naglieghos)

Iseman and Naglieri

Table 3. Students’ Comments During Planning Facilitation Sessions

Aabaé 321t gla 02 R2
+ "My goal was to do all of the easy problems on every page first, then do the others.” a a’ e ﬂ a’ u
+ "“To get as many correct as | can”

problems on every page first, then do the

+ “To take time and make sure | get them correct.”

srong | 210 KSNBA DE

“I started on the first one.” - ~ A~ o
AaL R2 UKS LINBOESY
“l do the easy ones first.” G u O a
“l look at the type of problem and the number of steps and decide which problems to do first”
Overall plan Y e
+ "l did all the easy problems on a page and went onto the next one.”

.. . " ’
+ "l do all the addition first, then the easy minus, and then | move onto the harder ones! Aa
+ "l do the problems | know, then | check my work.”

Specific strategies ti\ 2
+ "I simplify fractions first.”

+ “Skip the longer multiplication questions.”
+ “The problems that have lots of steps take more time, so | skip them.”

2
AR | ff 0§ KS-ddaiNE

+ “l do them [the algebra] by figuring out what | can put in for X to make the problem work.”
+ “l draw lines so | don't get my columns confused [on the multiplication].”
+ | stopped drawing lines because it slowed me down.”
+ “If a problem is taking a long time | skip it and come back to it if | have time.”
+ “l did the ones that take the least time.”
+ “Remember that anything times 0 is 0."
Noticing patterns in the worksheets
+ "l did all the problems in the brain-dead zone first.”

+ "I started in the middle of the page, the problems on top take longer.”
+ “Next time I'll skip the hard multiplication at the top of the first page.”

I try not to fall asleep.” 30




Iseman & Naglieghos)

Worksheet Pre-Post Means WJ Math Fluency Means
v 45 _ _42.66
= 0.6 ES = ]
B 41 ~ =
< 39 | \ 3781 2.4 =
= 37 - N RN =
5 35 - 32.79 N =
w 33 || /= \\ 5
£ 31 - 29 g
R 29 - S
s 27 | 2 o
o 25 L S 4o

. . - . Normal Instruction Planning Facilitation
Normal Instruction Planning Facilitation g

At 1-year follow-up, 27 of the students were retested on

I P oration Means the WI-IIT ACH Math Fluency subtest as part ot the school’s

) — S — typical yearly evaluation of students. This group included

181 ES=1N o4 A~ 14 students trom the comparison group and 13 students from
= 17+ -0.2/ {/ 15.5 : C - :
= the experimental group. The results indicated that the im-
= i 15 \] - f students in tl imental M = 16.08
< 15 a 14.4 provement of students in the experimental group (M = 16.08,
g 14 SD =19, d = 0.85) was significantly greater than the im-
§ 13 provement of students in the comparison group (M = 3.21,
g -‘;f SD =18.21,d=0.09).

10 |0

Normal Instruction Planning Facilitation

Jack A. Naglieri, Ph.D.
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Effectiveness of a Cognitive
Strategy Intervention in Improving
Arithmetic Computation Based

on the PASS Theory

Jack A. Naglieri and Deanne Johnson

Abstract

DOIL: 10.1080/02702710903054915

SHAMITA MAHAPATRA
Christ College, Curtack, Orissa, India

Edmonton, Alberta, Canada

The purpose of this study was to determine if an instruction designed to facilitate planning, given by teachers to their class as a group,
would have differential effects depending on the specific Planning, Attention, Simultaneous, Successive (PASS) cognitive characteristics
of each child. A cognitive strategy instruction that encouraged planning was provided to the group of 19 students with learning disabil-

All students ¢ 1

ities and mild mental imp

should be completed. The sample was sorted into one experimental and four contrast groups after the experimen

p 1 math worksheets during 7 baseline and 14 intervention sessions. During the
intervention phase, students engaged in self-reflection and verbalization of strategies about how the arithmetic computation worksheets

The efficacy of a cognitive-based diati was i 11
English-as-a-second-language (ESL) poor maders in Grade 4 who had

i Ladic U

dbagtect fohactioct ob .

Routledge

Taylor & Francis Groug

REMEDIATING READING COMPREHENSION
DIFFICULTIES: A COGNITIVE PROCESSING APPROACH

J. P. DAS, HOLLY STACK-CUTLER, and RAUNO PARRILA
Department of Educational Psychology, University of Alberta,

ted with 14

cant difficulty in comprehension and 14 normal ESL readers in Grade 4 who ve-
ceived no remediation. Both groups were selected _fmm 2 Englmhmdlum schools

University of Alberta

Troy Janzen
Taylor University College

Neelam Boora

Nipisihkopahk Middle School

J. P. Das, Denyse V. Hayward, George K. Georgiou

Comparing the Effectiveness of Two Reading Intervention
Programs for Children With Reading Disabilities

Abstract

signifi-

variables in Study

o

were four groups with a cognitive weakness in each PASS scale from the Cognitive Assessment System and one g|

contrast t(
size of -0

children
the plann{

A Cognitive Strategy Instruction

to Improve Math Calculation for
Children With ADHD and LD:
A Randomized Controlled Study

Jackie S. Iseman' and Jack A. Naglier‘iI

Abstract

The authors examined the effectiveness of cognitive strategy instruction based on PASS (Pla
Successive) given by special education teachers to students with ADHD randomly assigned|
experimental group were exposed to a brief cognitive strategy instruction for 10 days, wh
development and application of effective planning for mathematical computation, whereas tl
standard math instruction. Standardized tests of cognitive processes and math achievem
students completed math worksheets throughout the experimental phase. Standardized

Johnson Tests of Achievement, Third Edition, Math Fluency and Wechsler Individualized Ac

Mathematics Instruction and PASS
Cognitive Processes:
An Intervention Study

Jack A. Naglieri and Suzanne H. Gottling

Abstract

The purpose of this study was to determine if an instruction designed to facilitate planning, given by
group, would have differential effects depending on the specific cognitive characteristics of the individ|
instruction that facilitated planning was provided to a group of 12 students with learning disabilities. All
work sheets during 7 of baseline and 21 of intervention (when the instruction desngned

provided). During the intervention phase, gaged in self-refl, and verbalization of
problems were completed. The class was sor(ed according to planning scores, obtained using the Cogn
which is based on Planning, Attenti ive (PASS) theory; and low- and high-planj
identified. The results, consistent with previous research, showed that teaching control and regulation
beneficial effects for all students but was especially helpful for those who were poor in planning, as de
Implications of these findings are provided.

Numerical Operations) were administered pre- and postintervention, and Math Fluency was also administered at | year
follow-up. Large pre—post effect sizes were found for students in the experimental group but not the comparison group on
math worksheets (0.85 and 0.26), Math Fluency (1.17 and 0.09), and Numerical Operations (0.40 and —0.14, respectively).
At | year follow-up, the experimental group continued to outperform the comparison group. These findings suggest that
students with ADHD evidenced greater improvement in math worksheets, far transfer to standardized tests of math
(which measured the skill of generalizing learned strategies to other similar tasks), and continued advantage | year later
when provided the PASS-based cognitive strategy instruction.

Journal of Psychoeducational Assessment
2008, 21, 282-289

The effectiveness of two reading intervention programs (phonics-based
and inductive learning) was investigated with 63 First Nations children
identified as poor readers in Grades 3 and 4 in Study 1. whereas in Study
2, the efficacy of booster sessions for inductive learning or PREP (PASS
Reading Enhancement Program) was examined. The major dependent
1 were pretest to posttest changes following
intervention on reading tests for word reading and word decoding. Other
gut_variables comprised tests of phonological awareness. rapid

PLANNING FACILITATION AND READING
COMPREHENSION: INSTRUCTIONAL RELEVANCE

OF THE PASS THEORY

Frederick A. Haddad
Kyrene School District, Tempe, Arizona

Y. Evie Garcia
Northern Arizona University

Jack A. Naglieri
George Mason University

Michelle Grimditch, Ashley McAndrews, Jane Eubanks

The purpose of this study was to evaluate whether
instruction designed to facilitate planning would
have differential benefit on reading comprehen-
sion depending on the specific Planning,
Attention, Simultaneous, and Successive (PASS)
cognitive characteristics of each child. A sample of
45 fourthgrade general education children was
sorted into three groups based on each PASS scale
profile from the Cognitive Assessment System
(CAS). The groups did not differ by CAS Full
Scale standard score, chronological age, gender,
or pretest reading comprehension scores. After
each child’s pretest reading comprehension

Kyrene School District, Tempe, Arizona

instructional level was determined, a cognitive
strategy instruction intervention was conducted.
The children completed a reading comprehen-
sion posttest at their respective instructional levels
after the intervention. Results showed that chil-
dren with a Planning weakness (n = 13) benefited
substantially (effect size of 1.52) from the instruc-
tion designed to facilitate planning. Children with
no weakness (n = 21; effect size = .52) or a
Successive weakness (n = 11; effect size of .06) did
not benefit as much. These results support previ-
ous research suggesting that PASS profiles are rel-
evant to instruction.

L
o 7

Essentials

of CAS2
Assessment

= Practical advice on disability determination
using CAS2
= Case presentations on the use of CAS2 with
students

diverse
= Emphasis on practical ways to link results to
intervention

Jack A. Naglieri
Tulio M. Otero

Alan S. Kaufman & Nadoen L. Kaufman, Series Editors
WILEY

Jack A. Naglieri, Ph.D.
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QUESTIONS
about the
Interventions?
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Introduction to Executive Function (EF)
EF Behaviors

EF and Cognition (intelligence)

Presentation
Outline

EF and Social Emotional Skills

EF and Academic/Job Performance

Conclusions

Jack A. Naglieri, Ph.D.

Research about EF as ability, behavior, and SE
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EF is a BraiBased
Ability (AKA
intelligence)

If we define intelligence from a
neurocognitive perspective

EF is an ability (type of
Intelligence) by virtue of its
relationship to the brain

But EF is not measured by
traditional 1Q tests

.



Traditional IQ and Achievement Tests

AWhen | started working as a school
LJAae OK2f 23Aa0 AY
AWhy did the WISC have Verbal and
Performance (?) subtests?
AWhat exactly did the scores mean?

AWas the StanfordBinet really different Yo
from the WISC? —

AWas therea theorybehind the WISC -
and Binet that could guide my
Interpretation of the scores?

1975 Charles Champagne
Elementary, Bethpage, NY




: SOK&t SNRE +AS

A2 SOK&af SNJ oSt ASUSR M
and Performance Scales represented
different ways to accesg(general
FoAf Al&0£s 0 dzi
verbal and] nonverbal intelligence as -
being separate from g. Ratherhe saw s¢xs r3ans3ras
the Performance Scale as the MosSt th_e individual to act purposefully, tc

wee | SENSible way to measure the general i ively witsis endyonmens
o AYUOSETATISYOS 2F LISszdadbsS g A U
W proficiency in English. (Kaufman,

7. | 2008)




General Ability ¢S RAR y2i 4ai
Defined by Pintner

definition of general
AYiuStft AaISYOSX
from everyday life a vague
term implying alround
FoAfAGE | YRX |
attempting to define it more
sharply and endow it with a
stricter scientific

O2y V20l GA2YVE
MJPHOUE D

A. Naglieri, Ph.D. 39




StanfordBlnetA Army Mental Testd Today

THE
DEVELOPMENT OF INTELLIGENCE
IN CHILDREN

(THE BNETSIMON SCALE)

»
ALFRED BINET, §-0

f Wechsler based his

intelligence test on

the U.S. Army Mental

N

Tests (Verbal,
Quantitative &
Nonverbal)

e / When working on thE\

Terman added items dependent up\1
school learning into the 1916
StanfordBinet because he believed

WAYGSttAISYOS
levels is the highest form of mental
oAt AOR QCDJ

1911 scale, Binet
removed items from
Mmpny aoOlftS o
depended too much on
aOKz22t S/

/S UNIKdzNI hidAa o
was instrumental in the
development of the U.S. Army
- Alpha (Verbal & Quantitative) B
| and Beta (Nonverbal), the Otis

Lennon Ability Test and known
\for the multiple-choice format /... <

Jack A. Naglieri, Ph.D.




Alpha & Bet#, Wechsler

Mt

ARMY MENTAL TESTS

BY
CLARENCE 8. YOAKUM
AND

ROBERT M. YERKES

A Army Alpha
A Synonym Antonym

A Disarranged Sentences

A Number Series

A Arithmetic Problem
A Analogies

A Information

Verbal &
Quantitative

1Q
(Knowledge)

A Army Beta
A Maze
A Cube Imitation

A Cube Construction
A Digit Symbol
A Pictorial Completion

A Geometrical
Construction

Nonverbal

IQ
(Thinking)

4 )

WISC,
WJ
CogAT &
Otis-Lennon

- /

Jack A. Naglieri, Ph.D.
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|IQ Tests Defined Intelligence

Edwin Boring: The -

StanfordBinet became Edith ===
. aulding & ...
the operational William Healy

efinition of

intelligence The claim that we
h ave me aS ure d T

Emrit R. Seavioine® avp Wistiam Heavy?

Inheritance as @ factor in criminality may be considered under
two heads: (a) the direet i herwi
normal individuals; (b) the indirect inheritance of c

dencies through such heritable factors as epileps

wdedness, ete.  The rst should include only those cases in which the

n y

traits themselves are primarily eriminalistic, while the second comp

those in which certain inherited qualities of body or mind, not an
o el to

social in themselves, produ nals when ill propos

racteristics in the same individual, or ill adjusted to enviro

[ 3
'hus & feeble-minded individual may show no delinguent tendencies if
sufficiently protecied, but placed on hie own resources in society, he
soom finds his way to the police court.

In the thousand cases which have been iewed, we have earefully

sought for evidence of direct inheritance of o
However, in no one case of the thousand have we been able to discover
d without also

, a8 suc

evidence of ant | tendencies in
ving trouble of a physical or mental nature, or such strik-
djustments as often develop delin-

[] []
quency in the absence of defective inheritance. In order to prove the
existence of the first class, we feel it absolutely essential to rule out

well-known eausative factors in each ease.*
Family charts alone, without detailed environmental and develop-

@ not sufficient proof of inherited crimi
y eriminal histories they may contain. Studying the

mental history, alism,

. = matter how mi
history of eriminalistic tendencies, which themselves may arise through
any of a large number of possible biologic, menial or social factors, is

n “Read before the American Acaderny of Medicine at it ihity-sightb an
nual meeting, Minteapolis, Juoe 14, 1913, Published here scd in the Bulleti of
usly, by courtesy of the Bulletin.

the American Academy of Medicine i

Brookwood, M. (2021). The Orphans of Davenport. New York: Norto Jack A. Naglieri, Ph.D.A7 42




PsycARTICLES: Journal Article

o

Structural validity of the Wechsler Intelligence Scale for Children—
Fifth Edition: Confirmatory factor analyses with the 16 primary and

{ dzLJLJ2 NJi

Psychological
aadetlall  secondary subtests.

© Request Permissions

Canivez, Gary L.,Watkins, Marley W.,Dombrowski, Stefan C.

Canivez, G. L., Watkins, M. W., & Dombrowski, S. C. (2017). Structural validity of the Wechsler
Intelligence Scale for Children—Fifth Edition: Confirmatory factor analyses with the 16 primary and
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https://doi.org/10.1037/pas0000358

Journal Information
Journal TOC

Psychological Assessment © 2018 American Psychological Association
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Revisiting Carroll’s Survey of Factor-Analytic Studies: Implications for the
Clinical Assessment of Intelligence

Ryan J. McGill

Nicholas F. Benson and A. Alexander Beaujean )
College of William & Mary

Baylor University

Stefan C. Dombrowski
Rider University

AX ¢ Klé étYI-dfbf Wlész NI A 2
uniquely captyre .~ a0
i [%/Sgu_éLGyQ NBY RSNJ
[scales]of questionable interpretive
value independent of g (FSIQ general
Intelligence)

A Present CFA results confirm the EFA results (Canivez, Watkins,
& Dombrowski, 2015); Dombrowski, Canivez, Watkins, &
Beaujean (2015); and Canivez, Dombrowski, & Watkins (2015).

[ == | |

Th ults

iHdi

abilities specified inJohn

[ | NNrde-6tr@tam theory
have little-to-no interpretive
relevanceabove and beyond
that of general intelligence

'.F

o

tha%iztélﬁme T

Jack A. Naglieri, Ph.D.
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Factor Analytic Models of Intelligence

U CHC is a statistical model that is not
consistent with brain functioning.e.

modularity vs. gradiental) R
U It fails to account for the frontal lobdse. s
executive functions) = <o - « a :

0 Assumes 69 specific narrow abilities!

u/ Iy f S| R S&adi )\c';fEI@éI\PJT

U Does not always intuitively correlate with
academic performance and therefore can == ks
be problematic in generating interventions ™" e

(i.e. The cluster score for reading on WJIV
includes numbepattern matching?)

General Broad Broad Broad Broad
~ Ruid tallizsd oryand Visua Auditory Retrieval Cognitive
ll]eligdaz ﬁ@ aanlu érce¢ Perception Abilty  Speediness

I
Y Y Y Y Y Y Y

Cattell-Horn-Carroll’s three stratum

Processing

Speed (RT

Decision
Speed)

Y
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PASS Theory of Intelligence and Its Measurement Using the
Cognitive Assessment System, 2nd Edition

Jack A. Naglieri ** and Tulio M. Otero *

PASS Theory of
Intelligence

and the CAS?2

JACK A. NAGLIERI & TULIO M. OTERO

How can waneasure EF
using tests of General

Ability (g) ability?
28§ OF yQiiH

Introduction to the PASS Theory of Intelligence

Jack A. Naglieri, Ph.D.
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A New Way to Understand EF as Intelligence

Simultaneous \

/PI o Thi A Thinkir_lg about
AWe often talk about D how things and
Executive Function as a something Z 7fr Y connected (related)
reflection of the frontal \ AT to form a whole )
lobes of the brain 2| |
AS2SayQu Al YI1S asyas iz
think of EF as a part of Atiention: ‘ \ —
intellicence? Focused thinking and SuccessiveThinking
g " resistance to about the prder of
AWhat theory of distraction anything

intelligence includes EF?

From:Essentials of CAS2 Assessmiaglieri & Otero,
2017 Figure 1.2 Functional Units from A. R. Luria




Intelligence as Neurocognitive Functions

Aln my first working meeting with JP Das (February 11, 1984) we
proposed that intelligence was bett&Einventeds
neurocognitive processeendwebegan development of the

Cognitive Assessmen8ystem (M A 2018
U We conceptualized |

Intelligence as Planning,

Attention, Simultaneous, anc
Successive (PASS)
neurocognitive processes
oF ASR 2y [ dzNA|
brain function. -
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Third Functional Second Functional
Unit: Planning Unit: Simultaneous
3rd Thinking About Working With
How to Solve Things or Ideas
L Problems

That Form a Whole

PASS Theory
. FaSR 2

Concept of
Functional Unit g ke

k Resistance to

( First Functional Second Functional
Unit: Successive
Working With
Things or Ideas in

Distraction Sequence

Figure 1.2 Three Functional Units and Associated Brain Structures

From:Essentials of CAS2 Assessmidaglieri & Otero, 2017

Jack A. Naglieri, Ph.D.
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School Psychology Quanterly @ 2011 American Psychological Association
2011, Vol. 26, No. 4, 305-317 1045-3830M1 /31200 DOI: 10.1037/0025973

Hierarchical Factor Structure of the Cognitive Assessment System:
Variance Partitions From the Schmid-Leiman (1957) Procedure

Gary L. Canivez

Eastern Illinois University

Orthogonal higher-order factor structure of the Cognitive Assessment System (CAS;
MNaglieri & Das, 1997a) for the 5-7 and 8—17 age groups in the CAS standardization
sample is reported. Following the same procedure as recent studies of other prominent
intelligence tests (Dombrowski, Watkins, & Brogan, 2009; Canivez, 2008; Canivez &
Watkins, 2010a, 2010b: Nelson & Canivez, 2011; Nelson, Canivez, Lindstrom, & Hatt,
2007: Watkins, 2006; Watkins, Wilson, Kotz, Carbone, & Babula, 2006), three- and
four-factor CAS exploratory factor extractions were analyzed with the Schmid and
Leiman {1957) procedure using MacOrtho (Watkins, 2004) to assess the hierarchical
factor structure by sequentially partitioning variance to the second- and first- order
dimensions as recommended by Carroll (1993, 1995). Results showed that greater
portions of total and common variance were accounted for by the second-order, global
factor, but compared to other tests of intelligence CAS subtests measured less second-
order variance and greater first-order Planning, Attention, Simultaneous, and Succes-
sive (PASS) factor variance.

Keywords: CAS, construct validity, hierarchical exploratory factor analysis, Schmid—Leiman
higher-order analysis, structural validity

Support for
INTERPRETATION OF
THE FOUR PASS Scale

Ad XO2 YLI NBER cl,AVAIBIK S 2
SRB5, RIAS, WASI, and WRIT, the CAS
subtests had less variance apportioned
to the higherorder general factor (g)
andgreater proportions of variance
]gppt)ortloned tofirs2 NRSNJ ot ! {{
actors

A This is consistent with the subtest
selection and construction in an
?ttgrr;)at tq measure PASS dimensions .

SR Uz 1 {{ UKS?
&%MQEUanKzf AOI




Papadopoulos, et al., 2023

Unravelling the Multifaceted Nature of Intelligence: A Correlated Factor Model

AOur results unambiguously support the notion that
Intelligence is not a unidimensional entity but a composite

Approach with Insights from the PASS Theory

Timothy C. Papadopoulos*

Department of Psychology and Center for Applied Neuroscience 2 -F ﬁ A é. ‘j A y é [j é 2 3 y A l.,j A @ S L\]N\E é S é

University of Cyprus, Cyprus

cops cognitive domains foPlanning,Attention, Smultaneous

apadopoulos.timothy(@ucy.ac.c

and Quccessive processiXg o U BEngeg&i&is the most

George Spanoudis

Deputvntaf yehologs an s o Appied oo fitting representation of intelligencgand] the best fit to

University of Cyprus, Cyprus

the data.
AThis outcome reinforces the notion that intelligence is a
. multifaceted construct, with various cognitive abilities
working in concert, corroborating previous findings (e.g.,
e Das & Kirby, 2022; Naglieri, 2015; Papadopoulos et al.,
j-p.das@ualberta.ca 2018) .
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PASS Neurocognitive Theory

APlanning = THINKING ABOUT HOW YOU DO
WHAT YOU DECIDE TO DO

AAttention = BEING ALERT AND RESISTING
DISTRACTIONS

She lLORK
B o ASmuitaneous = THINKING USED TO SEE HOW
— THINGS ARE RELATED (THE BIG PICTURE)

ASJcceSSive = THINKING THAT IS USED TO

lﬂl:ign‘lgflf MANAGE A SEQUENCE
OOy PASS wolraaO LIBAeOK2f 23AO0l

NOTE: Easy to understand concepts!

HIGHER
CORTICAL
FUNCTIONS

IN MAN

Jack A. Naglieri, Ph.D. 52




We Operationalized the CAS2
To Measure Thinking (PASS) not Knowing

What does the examinee have koow to
complete a task?

AThis is dependent oimstruction | need g
planI

How does the examinee have tlkunkt |

complete a task? U

AThis is dependent on therain¢ Wo | &
LJAé OK2f 23AOI LINE |

A Some thinking involves executive funct
and some does not

Jack A. Naglieri, Ph.D. 53




Thinking vs Knowing

Solving these analogies demands the same kind of thinking

Ol @ Girl Is woman as boy Is to ?
e 3isto 6 as 4 is to ?
’OQO. C'isto Fas Bsto ?

Jack A. Naglieri, Ph.D. 54




A Planning is a term used to describe a
neurocognitive function similar to
metacognition and executive function

A Planning is needed for setting goals,
making decisions, predicting the
2dz0 O2YS 2F 2y SQa

PASS Theo actions, impulse control, strategy use

and retrieval of knowledge

Baseq on Planning helps us make decisions
Brain about how to solve any kind of a
Functionq problem from academics to social
. situations and life in general
Planmng A Math calculation, written expression.

Second Functional |
Unit: Simultaneous
Working With
Things or Ideas
That Form a Whole

Figure 1.2 Three Functional Units and Associated Brain Structures

From:Essentials of CAS2
AssessmentNaglieri & Otero,
2017
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Cognitive
Assessment
System

Planning Subtests

[e]
— 00
O
>
~|°
Olo
>

x|o L
Second Edition
A B C D A
XID| 00| X | | Examiner Record Form
P I an n e d ‘ O d e S A B c D A Jack A. Naglieri J. P. Das  Sam Goldstein
xpJola] [ T[] ][]
= Section 2. Subtest and Composite Scores
A B C D A Sealeds
caled Score
R
xD Olo I | | Subtest Sc?;:re PLAN SIm ATT suc
A B c D A Planned Codes (PCd)
XD Dlo I | | Pll)?::?ed Connections
Planned Number
Matching (PNM)
- Matrices (MAT)
P I Verbal-Spatial
anned Connectio -
Figure Memory (FM)
4 Expressive Attention (EA)
2 MNumber Detection (ND)
Receptive Attention (RA)
] Word Series (WS)
P I Sentence Repetition/
anne umper iviatCnl —
Visual Digit Span (VDS)

PLAN SIM ATT sucC FS

Sum of Subtest Scaled Scores

5176 5761 5167 1576 5176 1567 R

Percentile Rank

Upper

% Confidence Interval

Lower

Jack A. Naglieri, Ph.D.




PASS Theo

Based on
Brain
Functiong
Attention

Attention Is a basic
psychological process we
use to

A selectively attend to some
stimuli and ignores others

Unit: Planning

Unit: Successive

A FOCUS Our Cognltlve aCtIVItyF reI2Thre unctional Units and Associated Brain Structures

A Selective attention
A Resistance to distraction

A Listening, as opposed to
hearing

A Academics
A Multiple choice tests
A Noticing details
A Intricate work

From: Essentlals of CAS2
AssessmentNaglieri & Otero,
2017

Jack A. Naglieri, Ph.D.
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Attention Subtests

YELLOW YELLOW

BLUE YELLOW

Expressive Attentio- ==

LLOW BLUE YELLOW

N U m ber Dete Ctl O rFind the numbers that look like this: 1 2

1 5 1 4 2 2

5

Receptive Attention

N n Tr bt

TR nb Aa

Cognitive
Assessment
System

Second Edition

Examiner Record Form
Jack A. Naglieri J. P. Das

= Section 2. Subtest and Composite Scores

Sam Goldstein

Subtest

Raw
Score

Scaled Score

PLAN SIM ATT SuC

Planned Codes (PCd)

Planned Connections
(PCn)

Planned Number
Matching (PNM)

Matrices (MAT)

Verbal-Spatial
Relations (VSR)

Figure Memory (FM)

Expressive Attention (EA)

Number Detection (ND)

Receptive Attention (RA)

Word Series (WS)

Sentence Repetition/
Q Q)

tions (!

Visual Digit Span (VDS)

PLAN SIM ATT sucC FS

Sum of Subtest Scaled Scores

PASS Composite Index Scores

Percentile Rank

% Confidence Interval

Upper

Lower

Jack A. Naglieri, Ph.D.
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PASS Theo
Based on

Brain
Function-

Simultaneous

Processing

Simultaneousprocessing Is
used to integrate stimuli
Into groups
Each piece must be
related to the other
Stimuli are seen as a
whole
Academics:
Reading comprehension
geometry
math word problems
whole language
verbal concepts

Third Functiona
Unit: Planning
Thinking About

How to Solve

ow
Problems

Figure 1.2 Three Functional Units and Associated Brain Structures

From:Essentials of CAS2
AssessmentNaglieri & Otero,
2017

Jack A. Naglieri, Ph.D.
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Simultaneous Subtests
O| @

Matrices L
Q110K |O] @

1 2 3 4 5

Verbal Spatia] =

™.

6

113
3

Relations
@ﬂ

Which picture shows a ball under the table?

Figure Memorr

| 4

Cognitive
Assessment
System
Second Edition

Examiner Record Form

Jack A. Naglieri J. P. Das

= Section 2. Subtest and Composite Scores

Sam Goldstein

Raw
Subtest Score

Scaled Score

PLAN SIM ATT SuC

Planned Codes (PCd)

Planned Connections
(PCn)

Planned Number
Matching (PNM)

Matrices (MAT)

Verbal-Spatial
Relations (VSR)

Figure Memory (FM)

Expressive Attention (EA)

Number Detection (ND)

Receptive Attention (RA)

Word Series (WS)

Sentence Repetition/
Questions (SR/5Q)

Visual Digit Span (VDS)

PLAN SIM ATT sucC FS

Sum of Subtest Scaled Scores

PASS Composite Index Scores

Percentile Rank

Upper

% Confidence Interval
Lower

Jack A. Naglieri, Ph.D.
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PASS Theo
Based on

Brain
Functiong
Successive
Processing

} Successiv@rocessing is a basic
psychological process we use to
manage stimuli in a specific serial
order

A Stimuli form a chaitike
progression

A Recall a series of words
A Academics
A Phonological tasks

A Lettersound correspondence

A Decoding words

A Understanding the syntax of

sentences
A Comprehension of written

Second Functional
Unit: Simultaneous
Working With

Things or Ideas
That Form a Whole

Figure 1.2 Three Functional Units and Associated Brain Structures

From:Essentials of CAS2
AssessmentNaglieri & Otero,
2017
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Successive Subtests

Cognitive
Assessment
System

Second Edition

Word Series
RepeatMan Book Car

Examiner Record Form
Jack A. Naglieri J. P. Das  Sam Goldstein

= Section 2. Subtest and Composite Scores

Scaled Score

Raw
Subtest Score PLAN SIm ATT suc

Planned Codes (PCd)
Planned Connections

Sentence Repetition

Matrices (MAT)
Verbal-Spatial

The Blue Grayed the Green

Figure Memory (FM)

Expressive Attention (EA)

or Sentence Questions

Receptive Attention (RA)

What did the Blue do? e e

Visual Digit Span (VDS)

. PLAN SIm ATT suc FS
Reca” Of Numbers In Order Sum of Subtest Scaled Scores vV v F ~/
. = . Successive Processing PASS Composite Index Scores
Visual Digit Spal S
Upper
4 3 8 6 1 __ % Confidence Interval
Lower
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PASS Comprehensive System

(Naglieri, Das, & Goldstein, 2014)

Planning

&
Executive
Function

Scores




