Executive Function or
Functions: An Empirically
Derived Answer

Jack A. Naglieri, Ph.D.

Research Professor, University of Virginia
Senior Research Scientist, Devereux Center for Resilient Children
jnaglieri@gmail.com
www.jacknaglieri.com

Goldstein, NaglieriPrinciotta, &
Otero (2013)

U Executive function(s) has come to
be an umbrella term used for mang
RA T TS NB y-dpladning, A €
working memory, attention,
inhibition, selfmonitoring, sel Functioning
regulation and initiation- carried
out by prefrontal lobes.

U We found more than 30 definitions
of EF(s)
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Executive Function(s)

U Definitionsof EF(syary butmainly
differ on this question:

Alsthe term ExecutiveFunctiors or
Executivd-unction the best term?

U One way to answer the question is to
research the factor structure of
behavioral observations for children an
adults- we used the CEFI and CEBult

CEF{iNaglieri & Goldstein, 2012
CEFRAdult (Naglieri & Goldstein, 2012)
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CEFI Standardization Samples

U CEFI (ages IS8 years)

AParent(N=1,400), Teacher (N=1,400) and Self
(N=700), ratings stratified by Age, Gender,
Race/Ethnicity, RegioRarental Educatiobevel,
Special Ed Services (saanual pages 585)

U CEFAdult (ages 180+)

ASelf(N =1,660 and ObservefN =1,660 ratings
stratified by Age, Gender, Race/Ethnicity, Region
Education Level, Clinical Status (pg652

U In total thesenationally representative

samplesspan aged to 80 years (N 6,820)

CEFI CEFI Self-
(F\Egtli:r|1 Pg::e;;é Teacher Rating Scale
(A e25-18) Rating Scale (Ages 12-
9 (Ages 5-18) 18)
~ 2| \V - = ~N
CEFI Full Scale (100 items)
1. Attention 1. Consistency Index
2. Emotion Regulation 2. Negative
3. Flexibility Impression
4. Inhibitory Control 3. Positive Impression
5. Initiation
6. Organization
7. Planning
8. Self-Monitoring
9. Working Memory
\_ 3
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EXPLORATORPACTORANALYSES

U The normative samples for parents, teache
and self ratings were randomly split into
two samples and EFA conducted using

Athe item raw scores

CEFI Scales
Attention
Emotion Regulation
Flexibility
Inhibitory Control
Initiation
Organization
Planning
Self-Monitoring
Working Memory

conclusions

EXPLORATORFACTORANALYSES

90 Items:factor analysis Nine item groups Attention, Emotion
clearly indicted thabne Regulation, Flexibility, Inhibitory

factor was the best solution Control, Initiation, Organization,
Planning, SefMonitoring, and Working

Memory scales fornone factor
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EXPLORATORPACTORANALYSES

Table 8.6. Consistency of Factor Loadings Across Groups

Groupin, Coefficient of
Factporg il Congruence ‘
| 0 999
Gender 999
992
Race/ 996
Ethnic 999
Group 995
1999
Age 999
1995
993
994
976

Clinical/
Educational =

conclusions

Factor Analysis of the CEAtlult
(Naglieri & Goldstein, 2017)

U Same scale structure &EFI
AFullScale
A i

conclusions
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Adult CEFI Samples

U Self (N = 1,600), Observer (N = 1,600) results: 1 factor

Eigenvalues ltems
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Table 8.2.  Eigenvalues from the Inter-ltem
Correlations
Factor
2|34 gn 5% g% | 7% gw | gt
PN <7 |2¢3) 40|20]10 08]07 08| 05|05

Form

n3 ‘353‘ 31 |22‘10709‘08707‘0.5‘05

Note. Extraction method: Principal Axis Factoring. Only the first ¢

Observer

eigenvalues are presented.

Self-Report

Observer

Eigenvalues from the CEFI Adult
Scales Correlations

Factor
| 20| 39 | gt | g | g | 70 | g | gm
217 [65]03]| 01

327 |73‘DZ OG‘UD|GD‘OO‘ 0.0 -OW|-CH

Nate. Extraction method: Principal Axis Factoring.

CEFI Adult Consistency of Loadir

Consistency of Factor Loadings Across Groups

Exploratory factor analysis (EFA) was used to examine the replicability of the unidimensional factor

structure of the CEF| Adult across several demographic groups (gender, age, race/ethnicity, and clinical

status). The EFA procedure was conducted for each demographic group to determine if the factor

structure was consistent across genders (males vs. females), ages (below vs. at or above the normative
mean of 50), race/ethnicity (broken down into White vs. non-White to allow large enough sample sizes to

detect differences), and clinical status (non-clinical vs. clinical). The factor loadings of the items were

correlated across groups to compute the coefficient of congruence (Abdi, 2010); results revealed a very
high degree of consistency across all groups (see Table 8.6), indicating that the unjdimensionality of the

CEFI Adult generalized across the demographic groups.

Table 8.6. Consistency of Factor Loadings Across Groups

Coefficient

Grouping

Factor i

Self-Report Form

Congruence

Male

Group 2
Level N
Female

e Observer Form

Male

Female

Self-Report Form

White

Non-white

Race/Ethnicity Observer Form

White

Non-white

Self-Report Form

Under 50 years

50+ years

Age Observer Form

Under 50 years

50+ years

Self-Report Form

Non-clinical

Clinical

Clinical Status

Observer Form

Non-clinical

Clinical
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Findings and Implications

U From these nationally representative samples
aged 5 to 80 years (N = 6,820) results indicate
Executive Function best describes the concept
when measured by a rating scale

U The TOTAL score from the CEFI & CEFI Adult te

conclusions
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Implications

U The TOTAL score from the CEFI & CEFI A
tells you if there is an EF problem or not

U Thepart scoresare usedfor

Butevengenericinterventiong 2 N

conclusions
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A Cognitive Strategy Instruction gﬁ;ma:uinn?n‘nl?inh\\\uamll
to Improve Math Calculation for B'%:ET:ITT#E%TJT?J?SS’;}‘}%"”
Children With ADHD and LD: ep ourfeamingisbiice:

A Randomized Controlled Study ®SAGE

Jackie S. Iseman' and Jack A. Naglieri'

Abstract Design of the 10-day Study

The authors ined the effecti of cognitive strategy instruction
Successive) given by special education teachers to students with ADHC N N
experimental group were exposed to a brief cognitive strategy instructi Exper‘lmen'fdl d.l"ld Compm‘lsol'l GI‘OI.IPS
development an.d applu?tlon of effecflve planning for m?tlhematlcal comj T with N I T .

standard math instruction. Standardized tests of cognitive processes ¢
students completed math worksheets throughout the experimental pl
Johnson Tests of Achievement, Third Edition, Math Fluency and Wechsl
Numerical Operations) were administered pre- and postintervention,
follow-up. Large pre—post effect sizes were found for students in the ex

math worksheets (0.85 and 0.26), Math Fluency (1.17 and 0.09), and Nu
At | year follow-up, the experimental group continued to outperform

students with ADHD evidenced greater improvement in math works|
(which measured the skill of generalizing learned strategies to other si
when provided the PASS-based cognitive strategy instruction.
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Students with ADH@RNnd SLD

Math Work Sheets Pre-Post by PASS Weakness

|[ —*-LowP
—e—LowSim
60 1| —4— LowAtt

conclusions

One Year Followp

At 1-year follow-up, 27 of the students were retested on
the WI-III ACH Math Fluency subtest as part of the school’s
typical yearly evaluation of students. This group included
14 students from the comparison group and 13 students from

the experimental group. The results indicated that the im-
provement of students in the experimental group (M = 16.08,
SD =19, d = 0.85) was significantly greater than the im-
provement of students in the comparison group (M = 3.21,
SD=18.21,d=0.09).
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