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Making Connections between 
Executive Function, IQ, 
Intelligence, and Instruction 

Keynote at: Fordham University's 6th Annual Betty Finn Assessment 
Conference Theme: Assessment of Executive Functions for Academic 
Interventions. 

Recognition ς Dr. Tulio Otero Chicago School of Professional Psychology for 
his comments and contributions to this presentation. 
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My Background 

üInterest in intelligence and instruction 

üExperiences at C. W. Post College 

üExperiences as a school Psychologist 

üExperiences at UGA 
ÅTest development 

ÅNeed for science to support practice 

ÅPsychometrics 

üMy personal perspective on being a researcher 
and test developer 

üEvidence based interpretation 
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My Conclusions 

üWe have to rethink using traditional IQ to define 
intelligence 

üTraditional IQ has too much knowledge and skills 

üIntelligence should be as free of knowledge and 
skills as possible 

üIntelligence should be defined by brain function 

üEF is part of intelligence as defined by PASS, 
traditional IQ has a little PASS and a lot of 
knowledge and skills 
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Conclusions & the 
Intelligence Achievement Continuum 
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Planning  
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Intelligence       IQ              Knowledge  

Making Connections between 

Executive Function, IQ, and 

Intelligence defined as PASS. 

Nonverbal  
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Presentation Outline 

üMaking Connections between IQ, 
Intelligence, Executive Function, 
and Instruction 

ÅWhat is IQ? 

ÅWhat is Intelligence? 

ÅWhat is EF? 

ÅInstruction and IQ, Intelligence & EF 
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Presentation Outline 

üMaking Connections between IQ, 
Intelligence, Executive Function, 
and Instruction 

ÅWhat is IQ? ς A LITTLE HISTORY 

ÅWhat is Intelligence? 

ÅWhat is EF? 

ÅInstruction and IQ, Intelligence & EF 
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Origins of Traditional IQ  

üApril 6, 1917 is remembered as the day the United 
States entered World War I.  

Slides by Jack 
A. Naglieri, 
Ph.D. 
(jnaglieri@g
mail.com) 

8 

possible role 
psychologists could 
play with the war 
effort (Yerkes, 1921).  
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Origins of Traditional IQ  

üOn that day same a group of psychologists held a 
meeting in IŀǊǾŀǊŘ ¦ƴƛǾŜǊǎƛǘȅΩǎ 9ƳŜǊǎƻƴ Iŀƭƭ to 
discuss the possible  

Slides by Jack 
A. Naglieri, 
Ph.D. 
(jnaglieri@g
mail.com) 
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role psychologists 
could play with the 
war effort (Yerkes, 
1921). 
ü Yerkes, Thorndike, 

Seashore, Terman, 
ŀƴŘ ƻǘƘŜǊǎΧ  
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Origins of Traditional IQ  
üA group of psychologists 

decided to meet at the 
Training School in Vineland, 
New Jersey on May 28, 1917 
to identify possible tests 

üThey considered many 
options (including the group 
tests that Lewis ¢ŜǊƳŀƴΩǎ 
student Arthur S. Otis 
developed) 

Slides by Jack 
A. Naglieri, 
Ph.D. 
(jnaglieri@g
mail.com) 
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https://www.google.com/search?q=Arthur+S.+

Otis&biw=1138&bih=502&tbm=isch&imgil=rO

rGjtpSO2OKVM%253A%253Bhttps%253A%25

2F%252Fencrypted-

tbn2.gstatic.com%252Fimages%253Fq%253Dtb

n%253AANd9GcQOE18KjkQviS7UyrbIMNQz

Ip57XU5GO0HPEe3SQgK8chZ7tJ1QlQ%253B

250%253B432%253Bbavq-

7FCfjFJIM%253Bhttp%25253A%25252F%25252

Fwww.findagrave.com%25252Fcgi-

bin%25252Ffg.cgi%25253Fpage%2525253Dgr%

25252526GRid%2525253D12016635&source=i

u&usg=__2JstG9u5jAcPIL8nZjrIlkdzT9s%3D&s

a=X&ei=CsFXU8zvFMXL2gWGyIHYBA&ved=

0CC0Q9QEwAQ#facrc=_&imgrc=rOrGjtpSO

2OKVM%253A%3Bbavq-

7FCfjFJIM%3Bhttp%253A%252F%252Fimage2.fi

ndagrave.com%252Fphotos250%252Fphotos%2

52F2011%252F263%252F12016635_13166568

3935.jpg%3Bhttp%253A%252F%252Fwww.finda

grave.com%252Fcgi-

bin%252Ffg.cgi%253Fpage%253Dgr%2526GRid

%253D12016635%3B250%3B432 
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Origins of Traditional IQ 

üThe goal was to find tests that 
could efficiently evaluate a wide 
variety of men, be easy to 
administer and easy to score.  

üThe tests they assembled were 
examined in a study involving 
about 4,000 subjects and the data 
collected and analyzed by another 
group including: Woodworth, 
Thorndike (Chief Statistician), 
Otis, and Thurstone 

 

Slides by Jack 
A. Naglieri, 
Ph.D. 
(jnaglieri@g
mail.com) 
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E. L. Thorndike 

R. Woodworth 
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Origins of Traditional IQ 

üOn July 20, 1917 the first research study 
showed that the Alpha and Beta tests could 

ÅάŀƛŘ ƛƴ ǎŜƎǊŜƎŀǘƛƴƎ ŀƴŘ ŜƭƛƳƛƴŀǘƛƴƎ ǘƘŜ ƳŜƴǘŀƭƭȅ 
incompetent,  

Åclassify men according to their mental ability;  

Åassist in selecting competent men for 
ǊŜǎǇƻƴǎƛōƭŜ Ǉƻǎƛǘƛƻƴǎέ όǇΦ мфΣ ¸ŜǊƪŜǎΣ мфнмύΦ  

üThus, on July 20, 1917 the verbal (& 
quantitative) / nonverbal IQ test format 
was born - Traditional IQ tests. 

 
Slides by Jack 
A. Naglieri, 
Ph.D. 
(jnaglieri@g
mail.com) 
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Origins of Traditional IQ 

üThe next step was application of the Alpha 
and Beta tests which was accomplished in 
about 250 testing sites around the country 

üOne of the Enlisted personnel in the 
Medical Corps trained in the School for 
Military Psychology was 

üDAVID WECHSLER 

Slides by Jack 
A. Naglieri, 
Ph.D. 
(jnaglieri@g
mail.com) 
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Origins of Traditional IQ 

üIn May of 1918 a 
22 year-old David 
Wechsler arrived 
at Camp Logan in 
Texas to use the 
newly developed 
Alpha and Beta 
(Yerkes, 1921, p. 
40) 

Slides by Jack 
A. Naglieri, 
Ph.D. 
(jnaglieri@g
mail.com) 
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Army Testing Program? 

üDavid Wechsler (January 12, 
1896 ς May 2, 1981)  
üThe Army also sent Wechsler to 

the University of London to 
work with Spearman and 
Pearson (1918) 
üIŜ Ǝƻǘ ŀƴ ƛŘŜŀΧƳŀƪŜ ŀ ǾŜǊǎƛƻƴ 

of the Army tests  for use by 
clinical psychologists 
üHe contacted the Psychological 
/ƻǊǇƻǊŀǘƛƻƴΧ²Ƙƻ ŘƛŘ ƘŜ ǎǇŜŀƪ 
with? 
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The Psychological Corporation  

Cattell, Thorndike and Woodworth all have portraits at 
corporate headquarters of The Psychological Corporation 
(now Pearson) in San Antonio, Texas. They were on the 
board of the and instrumental in the formation of the 
company. 

Slides by Jack A. 
Naglieri, Ph.D. 
(jnaglieri@gmail.c
om) 
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Cattell Thorndike Woodworth 
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LvΩǎ hǊƛƎƛƴǎ 

·Yoakum & Yerkes (1920) 
summarized the methods 
used by the military to 
Ɓclassify people from many 

backgrounds by mental 
capacity 

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 
17 
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1920 Army Testing 

·Army Alpha 

ƁSynonym- Antonym 

ƁDisarranged Sentences 

ƁNumber Series 

ƁArithmetic Problems 

ƁAnalogies 

ƁInformation 

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 

Verbal & 

Quantitative 
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Army Mental Tests Ą Information & 
WISC 

Slides by Jack A. 
Naglieri, Ph.D. 
(jnaglieri@gmail.c
om) 
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Army Mental Tests Ą Similarities on 
WISC 

üDisarranged sentences 
üArithmetical reasoning 
üInformation 
üSynonyms, antonyms 
üPractical Judgment 
üNumber series 
üAnalogies 

 

Slides by Jack A. 
Naglieri, Ph.D. 
(jnaglieri@gmail.c
om) 
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Army Mental Tests Ą Arithmetic on 
WISC 

üDisarranged sentences 
üArithmetical reasoning 
üInformation 
üSynonyms, antonyms 
üPractical Judgment 
üNumber series 
üAnalogies 

 

Slides by Jack A. 
Naglieri, Ph.D. 
(jnaglieri@gmail.c
om) 
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Army Mental Tests - Vocabulary 

üDisarranged sentences 
üArithmetical reasoning 
üInformation 
üSynonyms, antonyms 
üPractical Judgment 
üNumber series 
üAnalogies 

 

Slides by Jack A. 
Naglieri, Ph.D. 
(jnaglieri@gmail.c
om) 
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Army Mental Tests Ą Comprehension on 
WISC 

Slides by Jack A. 
Naglieri, Ph.D. 
(jnaglieri@gmail.c
om) 
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1920 Army Testing 

·Army Alpha 

ƁSynonym- Antonym 

ƁDisarranged Sentences 

ƁNumber Series 

ƁArithmetic Problems 

ƁAnalogies 

ƁInformation 

·Army Beta 

ƁMaze 

ƁCube Imitation 

ƁCube Construction 

ƁDigit Symbol 

ƁPictorial Completion 

ƁGeometrical 
Construction 

Slides by Jack A. Naglieri, Ph.D. (jnaglieri@gmail.com) 
24 

Verbal & 

Quantitative 
Nonverbal 

(Performance) 
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Army Mental Tests Ą WISC Picture 
Arrangement & Block Design  
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Army Mental Tests Ą WISC Digit Symbol 
(Coding) & Mazes 
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Army Mental Testing Ą WISC Picture Completion 

·Wechsler used the 
Army tests as a basis 
for his tests 
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Army Alpha and Beta  

üThe Army Alpha contained Verbal and 
Quantitative tests which Wechsler put on 
his Verbal IQ scale 

üThe Army Beta contained visual-spatial tests 
which Wechsler put on his Performance IQ, 
(Perceptual Reasoning) and which is often 
called Nonverbal 

üDid this mean Wechsler believed in Verbal 
and Nonverbal intelligences? 

Slides by Jack 
A. Naglieri, 
Ph.D. 
(jnaglieri@g
mail.com) 

28 
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²ŜŎƘǎƭŜǊΩǎ 5ŜŦƛƴƛǘƛƻƴ 

üDefinition of 
intelligence does not 
mention verbal or 
nonverbal abilities: 
ά¢ƘŜ ŀƎƎǊŜƎŀǘŜ ƻǊ Ǝƭƻōŀƭ 
capacity of the individual 
to act purposefully, to 
think rationally, and to 
deal effectively with his 
ŜƴǾƛǊƻƴƳŜƴǘ όмфофύέ 
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Alan Kaufman on Wechsler and 
the Wechsler Nonverbal Scale 

30 
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Verbal Nonverbal Intelligence? 

üVerbal / Nonverbal is a practical division 
üAdvantages of Verbal tests 
ωthey correlate with achievement because they 

have achievement in them 
¶Information, Vocabulary, Arithmetic 

üAdvantages of Nonverbal Tests 
ωthey correlate with achievement without 

having achievement in them 

üWhy NONVERBAL ? 
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1927 Army Testing 

Note there is no mention of measuring verbal 
and nonverbal intelligences 

32 

Why Beta? 
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Nonverbal Assessment 

üάbƻƴǾŜǊōŀƭέ ŘŜǎŎǊƛōŜǎ ǘƘŜ ƳŜǘƘƻŘǎ ǳǎŜŘ ǘƻ 
measure general intelligence, not nonverbal 
ability  

üThere is no assumption that verbal and 
nonverbal and abilities are being measured   

üThese tests measure GENERAL ABILITY using 
tests of different content 
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General Intelligence  
(Naglieri, Brulles & Lansdowne, 2009) 

üGeneral ability is what allows us to 
solve many different kinds of 
problems that may involve words, 
pictures, or numbers, reasoning, 
memory, sequencing, verbal and 
math skills, patterning, connecting 
ideas across and within content 
areas, insights, making 
connections, drawing inferences, 
analyzing simple and complex 

ideas.  
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VERBAL 
Verbal intelligence or achievement? 

35 
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VIQ is Achievement - Vocabulary 

Someone who is glad is 

(a) tall 

(b) proud 

(c) happy 

(d) alone  

What does scared 
mean?  

(The child answers orally) 

 

Stanford Achievement 
Test Reading 
Vocabulary 

Wechsler or Binet  
Vocabulary item 
presented orally by 
the examiner:  
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VIQ is Achievement-Comprehension 

One item on the 
Wechsler 
Comprehensio
n subtest is 
like this: 

What should 
you do if you 
see smoke in 
your house? 
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VIQ is Achievement-Comprehension 

One item on the 
Wechsler 
Comprehensio
n subtest is 
like this: 

What should 
you do if you 
cut your finger? 
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VIQ is Achievement - Arithmetic 

  Stanford Achievement Test 
Math item 

Stanford-Binet 5th Ed. 
Quantitative items 

òA boy had 
twelve books 
and sold five. 
How many 
books did he 
have left?ó 

Peter counted seventeen 
lily pads at the pond.  
There were frogs sitting 
on five of the lily pads, 
and the rest were empty. 
How many lily pads were 
empty?  
(a) 22  (b) 13  (c) 12  
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Quantitative Ability or Achievement? 

· άbŜŀƭ ƘŀŘ ŦƛǾŜ ƳŀǊōƭŜǎΦ ¢ƘŜƴ 
his mother gave him three 
more marbles. How many 
ƳŀǊōƭŜ ŘƛŘ ƘŜ ƘŀǾŜ ǘƘŜƴΚέ 

 

·άIƻǿ Ƴŀƴȅ ǎǘŀǊǎ ŀǊŜ ǘƘŜǊŜ 
ŀƭƭ ǘƻƎŜǘƘŜǊΚέ 

Stanford-Binet 5  

Quantitative Reasoning 
Wechsler Individual Achievement  

Numerical Operations Subtest 
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Quantitative Ability or Achievement? 

·ά5Ǌƛƴƪǎ ŀƴŘ ǎƴŀŎƪǎ Ŏƻǎǘ 
money. Show me how 
much money these drinks 
ŀƴŘ ǎƴŀŎƪǎ ǿƻǳƭŘ ŎƻǎǘΦέ 

 

·άLŦ ȅƻǳ ōƻǳƎƘǘ ōƻǘƘ 
balls and you had this 
much money, how 
much money would 
ȅƻǳ ƘŀǾŜ ƭŜŦǘΚέ 

WJ-III ACH Applied 

Problems SB5 Quantitative Reasoning 
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The Same Arithmetic Item! 

Stanford-Binet 5  

Quantitative Reasoning 
Woodcock 

Johnson-III 

Achievement Math 

Fluency subtest 

 

WIAT-II 

Numerical 

Operations 
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Ability or Achievement ? 

Slides by Jack A. Naglieri, Ph.D. 
(jnaglieri@gmail.com) 43 
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Which is Ability and which is Achievement? 

44 
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Myth of Verbal IQ - Conclusions 

üThe lack of a clear distinction between ability and 
achievement tests has corrupted the very concept 
of άǾŜǊōŀƭ ŀōƛƭƛǘȅέ 

üA child who does not have an adequately enriched 
educational experience will be at disadvantage 
when assessed with so-called Verbal and 
vǳŀƴǘƛǘŀǘƛǾŜ ǊŜŀǎƻƴƛƴƎ άŀōƛƭƛǘȅέ tests 
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Poverty and Test Scores 

üChildren from homes with limited enrichment 

Åmany students receive low test scores because of 
unequal opportunity to learn  

üToo many minority students are penalized on 
traditional tests of intelligence leading to under- 
and over-representation  

üMany children with Specific Learning Disabilities 
do poorly on Verbal and Quantitative tests 
because of school failure and get LOW IQs  
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Minority Representation 

üThere is under-representation of minorities 
in gifted (Ford, 1998).   

ÅBlack, Hispanic, and Native American students 
by 50% to 70% (U.S. Department of Education, 1993)  

üThe over-representation of minorities in 
special education is a significant problem 
(Naglieri & Rojahn, 2000).   

üAchievement laced IQ tests contribute to 
this problem! 
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Take Away Message 

üTraditional IQ tests do NOT measure EF 

üThat does NOT mean that EF is not part 
ƻŦ ƛƴǘŜƭƭƛƎŜƴŎŜΧƛŦ ǿŜΧ 

üDefine intelligence in a way that is 
takes brain function into consideration 

üStart by being open to a new way of 
thinking about intelligence 

48 
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Presentation Outline 

üMaking Connections between IQ, 
Intelligence, Executive Function, 
and Instruction 

ÅWhat is IQ? 

ÅWhat is Intelligence? 

ÅWhat is EF? 

ÅInstruction and IQ, Intelligence & EF 

49 
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Reset our Thinking 

üάLǘ ŀǇǇŜŀǊǎ ǘƻ ƳŜέΣ ±ƛƴŎŜƴȊƻ 
DŀƭƛƭŜƻ ǊŜƳŀǊƪŜŘΣ άǘƘŀǘ ǘƘƻǎŜ 
who rely simply on the weight 

Jack A. 
Naglieri, Ph.D 

50 

of authority to prove any assertion, 
without search out the arguments to 
support it, act absurdly. I wish to 
question freely without any sort of 
adulation. That well becomes any who 
ŀǊŜ ǎƛƴŎŜǊŜ ƛƴ ǘƘŜ ǎŜŀǊŎƘ ŦƻǊ ǘǊǳǘƘΦέ 
όWŀƳŜǎ wŜǎǘƻƴΩǎ ōƻƻƪΣ DŀƭƛƭŜƻύ  
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Revolution in 1983 

üAlan and Nadeen 
Kaufman published the 
K-ABC and K-ABC2 

üThese tests started and 
continue the movement 
away from traditional 
IQ to emphasis on 
psychological processes 

Slides by Jack 
A. Naglieri, 
Ph.D. 
(jnaglieri@g
mail.com) 
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Neurocognitive Abilities 

üDas and Naglieri publish the Cognitive Assessment 
System (Naglieri & Das, 1997) and the CAS2 
(Naglieri, Das, & Goldstein, 2014.)  

Jack A. Naglieri, 
Ph.D.  George 
Mason Univ, 
Fairfax, VA 22030.  
naglieri@gmu.ed
u 

üThe CAS is the 
first ability test 
to be built on a 
specific theory 
of intelligence. 
üHow?  
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Neurocognitive Abilities 

üStart with a theory  
üA theory based on brain research  
üBuild a new test on the theory 
üDo not let traditional IQ constrain the 

content of a new test 
üExpand the scope of the test to include 

specific abilities not in traditional IQ 
üReplace IQ with neurocognitive abilities 

53 

54 

Neurocognitive Abilities 

 Three Functional Units described by A. R. Luria 
(1972) 

· 
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Neurocognitive Abilities 

üPASS theory is a modern way to define 
ΨŀōƛƭƛǘȅΩ ό!Y! ς intelligence) 

üPlanning = THINKING ABOUT THINKING 

üAttention = BEING ALERT  

üSimultaneous = GETTING THE BIG PICTURE 

üSuccessive = FOLLOWING A SEQUENCE 
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Neurocognitive Abilities 

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) 

56 

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. 

NOTE: Planning and 

Attention can also 

be described as 

EXECUTIVE 

FUNCTION 
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The Neurocognitive  PASS Theory 

The Neurocognitive PASS Test 
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Neurocognitive PASS Theory for 
Teachers (www.kathleenkryza.com) 

59 
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PASS Theory: Planning 

}Planning is a neurocognitive ability used to 
determine, select, self-monitor, and self-
correct thoughts and actions. 
Åcontrol  thoughts, behavior, and emotions, and 

ÅGetting more information when needed 

ÅDeveloping and using strategies 

ÅImpulse control and self-control  

ÅSolving novel problems 

60 
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Planned  Codes 

}Child fills in the 
codes in the 
empty boxes 

}Students are 
encouraged to 
think of a good 
way to complete 
the page 

61 

A 

X  O 

B 

O  O 

C 

X  X 

A B C D 

A B C D 

A B C D 

A B C D 

D 

O  X 

A 

A 

A 

A 
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Planned Codes 2 

·Page 2 

·What is a 
good plan to 
complete this 
page?  

·Note 
orientation 

A 

X  O 

B 

O  O 

C 

X  X 

A B C D 

A B C D 

A B C D 

B B C D 

D 

O  X 

A 

C 

A 

D 
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Math Strategies 

63 

This work sheet 

encourages the 

child to use 

strategies (plans) 

in math such as: 

ñIf 8 + 8 = 16, then 

8 + 9 is 17ò 
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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  to initiate and 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 

· · · · · 
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PASS Theory 

}Attention is a neurocognitive ability used  
to selectively attend and resist 
distractions 
Åselective attention 
Åfocused cognitive 
 activity over time 
Åresistance to  
 distraction 

65 

No Response 

No Response 

Response 
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Attention Test Instructions:  
You will see words like  

RED 
 Your task: say the COLOR 
(blue) not the word (red) 

READY ? 
66 
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Expressive Attention - Italiano 

67 

ROSSO BLU VERDE GIALLO 

GIALLO VERDE ROSSO BLU 

ROSSO GIALLO GIALLO VERDE 

BLU VERDE ROSSO ROSSO 

VERDE GIALLO BLU GIALLO 
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Attention 

68 

This sheet 
has a strong 
Attention 
demands 
because of 
the similarity 
of the 
options 
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PASS Theory: Attention 

Attention 
üFocus on one thing and ignore others 

üResist distractions in the learning environment 

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

   

ÅTrouble focusing on what is important 

ÅDifficulty resisting distractions  

ÅDifficulty working on the same task for very long  

ÅUnable to see all the details 

ÅProviding incomplete or partially wrong answers  

Examples of classroom problems related to Attention  

· · · · 
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Planning & Attention = EF 

üThe concept of Executive Function is 
about the frontal lobes 

üThe frontal lobes are associated with 
Planning in the PASS theory of intelligence 

üAccording to Luria there are strong 
interconnections between the frontal 
lobes and Attention 

üPlanning and Attention have both unique 
attributes as well as joint functions = EF 
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Planning & Attention = EF 

üTo recognize the relationship between 
the PASS theory and EF the  

ÅCAS ς Second Edition (Naglieri, Das & 
Goldstein, 2014) has the same PASS and Full 
Scales as before and a scale for 

ÅExecutive Function  

(Planned Connections and  

Expressive Attention) 
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PASS Theory 

üSimultaneous is a neurocognitive ability a 
person uses to integrate separate stimuli 
into a whole or group.  

ÅParts are seen as a whole 

ÅSeeing relationships among parts 

ÅVisual spatial tasks like Block Design, Object 
Assembly, Matrices 

ÅWechsler Perceptual Reasoning, KABC 
Simultaneous Scale 

72 
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Simultaneous Neurocognitive Ability 

Slides by Jack 
A. Naglieri, 
Ph.D. 
(jnaglieri@g
mail.com) 

73 

? 

1 2 3 4 5 

Simultaneous 
ability is used 
whenever the 
inter-
relationships 
among ideas is 
required. 
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üSimultaneous 
processing is 
what Gestalt 
psychology  
was based on 

üSeeing the 
whole 

74 

PASS Theory 
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PASS Theory: Simultaneous 

Simultaneous Processing 
üRelate separate pieces of information into a group 

üSee how parts related to whole 

üRecognize patterns 

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

Processing 
Examples of classroom problems related to Simultaneous   

ÅDifficulty comprehending  text 

ÅDifficulty  with math word problems 

ÅTrouble recognizing sight words quickly 

ÅTrouble with spatial tasks 

ÅOften miss the overall idea 

· · · · · 
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Successive Neurocognitive Ability 

}Successive processing is a basic cognitive 
ability which we use to manage stimuli in a 
specific serial order 
ÅStimuli form a chain-like progression 

ÅStimuli are not inter-related 

ÅSpeech, motor movements, reading decoding, 
spelling, recall of numbers in order, etc. 

76 

Girl Cow Wall Car 
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Sentence Questions (Ages 8-17) 

77 

1. The blue is yellow. Who is yellow? 

 

10. The red greened the blue with a yellow.  Who used 

the yellow? 

 

20. The red blues a yellow green of pinks, that are 

brown in the purple, and then grays the tan.  What does 

the red do first? 

Â The child answers a question read by the 
examiner  
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Successive  

78 

The sequence 
of the sounds 
is emphasized 
in this work 
sheet  
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PASS Theory: Successive 

Successive  Processing 
üUse information in a specific order 

üFollow instructions presented in sequence 

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

Processing 

79 

Successive    

ÅTrouble blending sounds to make words 

ÅDifficulty remembering numbers in order 

ÅReading decoding problems ð SLD (Dyslexia) 

ÅDifficulty remembering math facts when they are taught using 
rote learning (4 + 5 = 9).  

ÅDifficulty following directions  

Examples of classroom problems related to 

ê 
· · · · 
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Does PASS theory as measured 
by the Cognitive Assessment 
System work? 

Research says YES ! 

80 
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Comparison of 
Intelligence Tests 

Slides by Jack A. 
Naglieri, Ph.D. 
(jnaglieri@gmail.c
om) 

81 
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Naglieri & Goldstein (2011) 

 

Slides by Jack A. 
Naglieri, Ph.D. 
(jnaglieri@gmail.c
om) 

82 

1. We need to know if intelligence 

tests yield distinctive profiles 

2. Subtest profiles ï 

UNSUPPORTED so use 

Scales instead 
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Naglieri & Goldstein (2011) 

Slides by Jack A. 
Naglieri, Ph.D. 
(jnaglieri@gmail.c
om) 

83 

Limitations: different samples and accuracy 

of diagnostic group likely varies 

Scales 

should fit a 

theory and 

show mean 

score 

differences 

within a 

measure 
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Comparison of Tests: Reading Decoding 
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Jack A. Naglieri, 
Ph.D.  George 
Mason Univ, 
Fairfax, VA 22030.  
naglieri@gmu.ed
u 

85 

Comparison of Tests: ADHD 
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Johnson, Bardos & Tayebi, 2003 

üάǘƘƛǎ ǎǘǳŘȅ 
suggests that the 
/!{ΧȅƛŜƭŘǎ 
information that 
contributes to the 
differential 
diagnosis of 
students 
suspected of 
having a learning 
disability in 
ǿǊƛǘƛƴƎέ 

Slides by Jack A. 
Naglieri, Ph.D. 
(jnaglieri@gmail.c
om) 

86 
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Performance Across Race, 
Ethnicity, Culture and Language 

Non-discriminatory Assessment 

Slides by Jack A. Naglieri, Ph.D. 
(jnaglieri@gmail.com) 87 

conclusions 

PASS 

EF 

IQ 

Knowledge 

Mean Score Differences by Race 
Traditional  
 SB-IV (matched) 12.6 
 WISCςIV (normative sample) 11.5 
 WJ- III (normative sample) 10.9 
 WISCςIV (matched) 10.0  
Second-Generation 
 K-ABC (normative sample) 7.0 
 K-ABC (matched) 6.1 
 KABC-2 (matched) 5.0 
 CAS-2 (normative sample) 6.3 
 CAS (demographic controls) 4.8 
 CAS-2 (demographic controls) 4.3 

 Notes: Stanford-Binet IV (SB-IV) from Wasserman (2000); (Woodcock-Johnson III) WJ-III from Edwards & Oakland 

(2006); Kaufman Assessment Battery for Children (K-ABC) matched from Naglieri (1986); Kaufman Assessment Battery 
for Children-2 from (Lichenberger, Sotelo-Dynega & Kaufman, 2009); CAS from Naglieri, Rojahn, Matto & Aquilino 
(2005); Wechsler Intelligence Scale for Children ς IV (WISC-L±ύ  ŦǊƻƳ hΩ5ƻƴƴŜƭƭ όнллфύΦ  
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Slides by Jack A. Naglieri, Ph.D. Professor of Psychology, 
George Mason University. Fairfax, VA 22030. 
naglieri@gmu.edu 89 
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English Spanish CAS 
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US and Italian Samples: Factor Structure 

91 
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US and Italian Samples: Mean Scores 

92 

Italian mean = 100.9 &US mean = 100.5  
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EF and Achievement (Naglieri & Rojahn, 2004) 

93 
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EF and Achievement (Naglieri & Rojahn, 2004) 

üCorrelation (median) between Executive Function 
(Planning + Attention) and Skills Cluster = .51  

üBUT, the r between all 4 PASS and achievement was .72 

üConclusion ς PASS explains more achievement than EF 

94 
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Take Away Message 

üIntelligence is better conceptualized based 
on brain function 

üPASS is a brain-based theory of intelligence 

üPASS is measured by the Cognitive 
Assessment System ς Second Edition 
(Naglieri, Das & Goldstein, 2014) 

üPASS includes EF 

Å{ƻ ȅƻǳ ǿƻƴΩǘ ƘŀǾŜ ǘƻ ǎŀȅ ǘƘŀǘ ǘƘŜ ŎƘƛƭŘ ƛǎ ǎƳŀǊǘ 
(traditional IQ) but bad in EF 

95 
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Presentation Outline 

üMaking Connections between IQ, 
Intelligence, Executive Function, 
and Instruction 

ÅWhat is IQ? 

ÅWhat is Intelligence? 

ÅWhat is EF? 

ÅInstruction and IQ, Intelligence & EF 

96 
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Frontal Lobes and Executive 
Function(s) 

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

97 
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Executive Function (s) 

üIn 1966 Luria first wrote 
and defined the concept 
of Executive Function (EF) 

üHe credited Bianchi (1895) 
and Bekhterev (1905) 
with the initial definition 
of the process 

98 
1902 - 1977 
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Executive Functions 
· Elkhonon Goldberg 

provides a valuable 
review of what the 
frontal lobes do 

· Describes EF as the 
orchestra leader 

99 

http://www.elkhonongoldberg.com/ 
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Goldberg (2009, p. 4) 

· ά¢ƘŜ ŦǊƻƴǘŀƭ ƭƻōŜǎ Χ ŀǊŜ ƭƛƪŜŘ ǘƻ 
intentionality, purposefulness, and 
ŎƻƳǇƭŜȄ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎΦέ 

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

· Frontal lobes are about 
ΧέƭŜŀŘŜǊǎƘƛǇΣ ƳƻǘƛǾŀǘƛƻƴΣ ŘǊƛǾŜΣ 
vision, self-awareness, and 
awareness of others, success, 
creativity, sex differences, social 
maturity, cognitive development   
ŀƴŘ ƭŜŀǊƴƛƴƎΧέ 
 100 
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What is Executive Function(s) 

There is no formal excepted definition of EF 

ÅWe find a vague general statement of EF including 
¶Inhibition,  Working Memory, Planning, Problem-Solving, 

¶Goal-Directed Activity, Self-Motivation 

¶Strategy Development  Emotion Regulation,  

¶{ƻƳŜ ŘŜŦƛƴƛǘƛƻƴǎ ŦǊƻƳ ƻǳǊ ŎƘŀǇǘŜǊΧ 
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What is Executive Function(s) 

1. Lezak όмффрύΥ άƘƻǿ ŀƴŘ ǿƘŜǘƘŜǊ ŀ ǇŜǊǎƻƴ ƎƻŜǎ 
about doing something" (p. 42). 

2. Gioia, Isquith, Guy, & Kenworthy (2000): "a 
ŎƻƭƭŜŎǘƛƻƴ ƻŦ ǇǊƻŎŜǎǎŜǎ ǘƘŀǘ ŀǊŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ Χ 
managing cognitive, emotional, and behavioral 
ŦǳƴŎǘƛƻƴǎέ όǇΦ мύΦ 

3. McCloskey (2006): άǘƘƛƴƪ ƻŦ ŜȄŜŎǳǘƛǾŜ ŦǳƴŎǘƛƻƴǎ ŀǎ 
a set of independent but coordinated processes 
ǊŀǘƘŜǊ ǘƘŀƴ ŀ ǎƛƴƎƭŜ ǘǊŀƛǘέ όǇΦ нύΦ 

4. Dawson & Guare όнлмлύΥ ά9ȄŜŎǳǘƛǾŜ ǎƪƛƭƭǎ ŀƭƭƻǿ ǳǎ 
to organize our behavior over ǘƛƳŜέ (p. 1). 

5. 5Ŝƭƛǎ όнлмнύΥ ά9ȄŜŎǳǘƛǾŜ ŦǳƴŎǘƛƻƴǎ ǊŜŦƭŜŎǘ ǘƘŜ ŀōƛƭƛǘȅ 
ǘƻ ƳŀƴŀƎŜ ŀƴŘ ǊŜƎǳƭŀǘŜ ƻƴŜΩǎ ōŜƘŀǾƛƻǊ (p. 14). 
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Executive  Executive 
Function  Functions 

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

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

 

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

·EF is unidimensional in 
early childhood not 
adulthood.  

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

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

Executive Functionǎ Χ or 

Executive Function? 
üOne way to answer the question is to 

research the factor structure of EF 
behaviors  

ü Factor structure of the Comprehensive 
Executive Function Inventory (CEFI) 
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5/7/2014 

53 

conclusions 

PASS 

EF 

IQ 

Knowledge 

CEFI Authors (New Orleans, 2008) 

105 

conclusions 

PASS 

EF 

IQ 

Knowledge 

CEFI Standardization Samples 

üSample 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 
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EXPLORATORY FACTOR ANALYSES 

üThe normative samples for parents, teacher, 
and self ratings were randomly split into 
two samples and EFA conducted using  

Åthe item raw scores 

Å/9CL ƴƛƴŜ ǎŎŀƭŜǎΩ Ǌŀǿ ǎŎƻǊŜǎ  

¶Attention, Emotion Regulation, Flexibility,  

¶Inhibitory Control, Initiation, Organization,  

¶Planning, Self-Monitoring, and Working Memory 
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Item Factor Analyses  

90 Item factor 
analysis clearly 
indicted that 
one factor was 
the best 
solution 0

10

20

30

40

50

60

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Parents

Teachers

Self
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Eigenvalue 
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Scale Factor Analyses 

EFA for item groups: 
Attention, Emotion 
Regulation, Flexibility, 
Inhibitory Control, 
Initiation, 
Organization, 
Planning, Self-
Monitoring, and 
Working Memory 
scales 0

1

2

3

4

5

6

7

8

9

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Parents

Teachers

Self

109 

Eigenvalue 
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EXPLORATORY FACTOR ANALYSES 

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

110 

Nearly identical 

factor solutions 

(ALL ONE 

FACTOR) by 

Gender, 

Race/Ethnic, Age 

and 

Clinical/typical 

status 
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EXPLORATORY FACTOR ANALYSES 

üConclusions 

ÅWhen using parent (N = 1,400), teacher (N 
= 1,400), or self-ratings (N = 700) based on 
behaviors observed and reported for a 
nationally representative sample (N = 
3,500) aged 5 to 18 years Executive 
Function not functions is the best term to 
use 
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Naglieri & Goldstein, 2012 
üExecutive Function is: how you do what you 

decide to do. 
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Intelligence (& EF) Learning Curves 
üLearning depends upon instruction and intelligence (&EF) 

üAt first, intelligence plays a major role in learning 

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

Novel Task Well Learned Task 

Over time and with experience 

Maximum Use 

Minimum Use 

Role of Knowledge 

and Skills 

 

Role of EF 
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Intelligence (& EF) Learning Curves 

üBecause learning demands more 
intelligence when the task is novel, we 
MUST teach with an understanding of the 
ƭŜŀǊƴŜǊΩǎ ŀōƛƭƛǘƛŜǎ ŀƴŘ ƭƛƳƛǘŀǘƛƻƴǎ 

üAs learning progresses then knowledge 
builds to create deeper knowledge and 
eventually expertise 
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Kryza Practical EF Instruction 
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Kryza et al (2011) 
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