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Disclosures
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The BIG picture

▪ Our intelligence tests have been essentially the same for at least 100 
years.

▪ We want Intellectual assessment that
◦ Is consistent with IDEA and state regulations regarding SLD determination

◦ Helps us understand WHY a student fails

◦ Informs us about academic strengths & weaknesses and interventions

◦ Is fair for students from diverse populations 

▪ These goals can be achieved if we use second-generation intelligence 
tests that measure the way students THINK to LEARN 

◦ The definition of THINKING should be based on BRAIN function 

◦ PASS theory is a way of defining THINKING 

◦ Use the Cognitive Assessment System-2nd Edition to measure a student’s ability to think

3

4



2/17/2020

3

Shift from 
Traditional 
To Second 

Generation 
Intelligence Tests

Wechsler, et al

Cognitive Assessment 
System 2nd Edition

Intelligence as Neurocognitive Functions
➢ In my first working meeting with JP Das (February 11, 1984) we 

proposed that intelligence was better REinvented as neurocognitive 
processes andwe began development of the Cognitive Assessment 
System (Naglieri & Das, 1997).

➢ We conceptualized 
intelligence as Planning, 
Attention, Simultaneous, and 
Successive (PASS) 
neurocognitive processes 
based on Luria’s concepts of 
brain function.

19841997
April 2018
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PASS Neurocognitive Theory

➢Planning = THINKING ABOUT HOW YOU DO 
WHAT YOU DECIDE TO DO

➢Attention = BEING ALERT AND RESISTING 
DISTRACTIONS

➢Simultaneous = GETTING THE BIG PICTURE

➢Successive = FOLLOWING A SEQUENCE

PASS = ‘basic psychological processes’

NOTE: Easy to understand concepts!

7

Neuropsychological Correlates of PASS
• Naglieri, J. A. & Otero, T. M. (2017). Essentials of CAS2 Assessment. New York: Wiley.
• Naglieri, J. A., & Otero, T. M. (2018). Redefining Intelligence as the PASS Theory of 

Neurocognitive Processes. In Flanagan, D. P., & Harrison, P. L. (Eds.), Contemporary 
intellectual assessment: Theories, tests, and issues (4th ed.). New York, NY: Guilford Press.
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PASS Comprehensive System 
(Naglieri, Das, & Goldstein, 2014)

9

CAS2 Core 
(8 subtests

40 minutes)

Full Scale
Planning
Simultaneous
Attention
Successive 

CAS2 Brief
(4 subtests

20 minutes)

Total Score
Planning
Simultaneous
Attention
Successive 

CAS2 Rating Scale
(4 subtests)

Total Score
Planning
Simultaneous
Attention
Successive 

CAS2 Extended 
(12 subtests
60 minutes)

Full Scale
Planning
Simultaneous
Attention
Successive 

Supplemental Scales
Executive Function
Working Memory
Verbal / Nonverbal
Visual / Auditory
Speed / Fluency

• CAS2 Core & 
Extended 
English & 
Spanish for 
comprehensive

• Assessment
• CAS2 Brief for 

re-evaluations, 
instructional 
planning, gifted 
screening

• CAS2 Rating 
Scale for 
teacher ratings

CAS2 for  (Ages 5-18 yrs.)

Interpretive Manual

9
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PASS Theory: Planning

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

➢ Planning is needed for setting goals, making decisions, predicting 
the outcome of one’s own and others actions, impulse control, 
strategy use and retrieval of knowledge

11

➢ Planning helps us make 
decisions about how to 
solve any kind of a problem 
from academics to social 
situations and life in general

From: Essentials of CAS2 Assessment. Naglieri & Otero, 
2017 

PASS Theory: Attention

➢Attention is a basic psychological process we use to 
▪ selectively attend to some stimuli and ignores others
▪ Focus our cognitive activity
▪ Selective attention
▪ Resistance to distraction
▪ Listening, as opposed to hearing

12

From: Essentials of CAS2 Assessment. Naglieri & Otero, 2017 
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Modern Theory: Successive
 Successive processing is a basic psychological process  we use to manage 

stimuli in a specific serial order
▪ Stimuli form a chain-like progression
▪ Word Series
▪ Sentence Questions

13

From: Essentials of CAS2 Assessment. Naglieri & 
Otero, 2017 

➢ Academic tasks
▪ Decoding words

▪ Letter-sound correspondence

▪ Phonological tasks

▪ Understanding the syntax of sentences

▪ Sequence of words, sentences, paragraphs

▪ Remembering the sequence of events

▪ Learning motor movements

Recall of Numbers in Order 
Successive Processing

PASS Theory: Simultaneous

➢ Simultaneous processing 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

14

From: Essentials of CAS2 Assessment. Naglieri & Otero, 2017 
Which picture shows a boy behind a girl?

13
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CAS2 Online Score & Report
http://www.proedinc.com/customer/ProductView.aspx?ID=7277

15

 Enter data at the subtest 
level or enter subtest raw 
scores

 Online program converts raw 
scores to standard scores, 
percentiles, etc. for all scales.

 A narrative report with 
graphs and scores is provided

CAS2: Brief for Ages 4-18 years

For special 
educators and 
others with some 
assessment 
training

➢ 4 subtests (20 
minutes)

➢ PASS and Total 
Scales provided

15
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CAS2: Brief

➢Give in 20 minutes

➢Yields PASS and Total standard scores (Mn 
100, SD 15)

➢Directions for administration are in the 
Record Form

➢All items are different from CAS2
▪ Planned Codes
▪ Simultaneous Matrices
▪ Expressive Attention
▪ Successive Digits (forward only)

17

CAS2 Rating Scales (Ages 4-18 yrs.)

➢The CAS2: Rating measures 
behaviors associated with 
PASS constructs

➢Completed by teachers and 
can be used by 
psychologists, special 
educators and regular 
educators

17
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➢ The CAS2: Rating form 
contains 40 items

➢ 10 items for each PASS scale

➢ PASS and Total scales are 
set to have a mean of 100 
and standard deviation of 
15

CAS2 Rating Scales

Ideas to 
Consider

What we Have Today

• 100 Years of Intelligence Testing

Elephant in the Room

• Thinking vs Knowing

Social Justice

• Test Bias

Research Update

• To g or not to g

Eligibility Determination

• What to use

Reasons To Change

• Validity of PASS Theory 

19
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Why do we 
measure 
intelligence the 
way we do?
The History of 
IQ tests

21

‘The majority of subtests [in 
traditional intelligence tests] 
were first created in 1908 or 
earlier and only three have been 
created since 1980’ (Gibbons & 
Warne, 2019)

21
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Evolution of IQ http://www.jacknaglieri.com/cas2.html

23

R. WoodworthE. L. Thorndike A. Otis

➢ A group of psychologists met at Harvard in 
April of 1917 to construct an ability test to 
help the US military evaluate recruits (WWI)

➢ By July 1917 their research showed that 
the Army Alpha (Verbal & Quantitative) 
and Beta (Nonverbal) tests could “aid in 
segregating and eliminating the mentally 
incompetent, classify men according to 
their mental ability; and assist in selecting 
competent men for responsible positions” 
(p. 19, Yerkes, 1921). 

➢ This was the foundation of the Wechsler 
Scales – Verbal, Performance (Nonverbal) 
and Quantitative subtests as well as the 
Otis-Lennon and CogAT

Alpha/Beta

➢Army Alpha
▪ Synonym- Antonym

▪ Disarranged Sentences

▪ Number Series

▪ Arithmetic Problems

▪ Analogies

▪ Information

➢Army Beta
▪ Maze

▪ Cube Imitation

▪ Cube Construction

▪ Digit Symbol

▪ Pictorial Completion

▪ Geometrical Construction

•24

Verbal & Quantitative 

questions demand 

knowledge

Nonverbal typically 

demand much less

knowledge

23

24
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The US Army Alpha Test (Verbal)

1. Bull Durham is the name of
2. The Mackintosh Red is a kind of
3. The Oliver is a 
4. A passenger locomotive type is the
5. Stone & Webster are well know
6. The Brooklyn Nationals are called
7. Pongee is a 
8. Country Gentleman is a kind of
9. The President during the Spanish War was
10. Fatima is a make of 

25

tobacco
fruit

typewriter
Mogul

engineers
Superbas

fabric
corn

Mckinley
cigarette

From: Psychological Examining the United States Army (Yerkes, 1921, p. 213)

The Problem with Verbal and Quantitative tests

➢ When English is required in a vocabulary test of general ability 
this disadvantages ELL students and those with limited 
educational opportunity. 

➢ Matarazzo (1972) wrote about he Wechsler Scales
▪ “…Vocabulary is necessarily influenced by … education and cultural 

opportunities (p. 218)” 

▪ when referring to the Arithmetic subtest, “…its merits are lessened by the 
fact that it is influenced by education (p. 203).” 

➢ The tests we use vary based on the amount of English language 
skills, and general verbal knowledge, required

25
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Tests That Demand Knowledge

27

Stanford-Binet 5

• Verbal

• Knowledge

• Quantitative 
Reasoning

• Vocabulary

• Verbal Analogies

WISC-V 

• Verbal 
Comprehension: 
Vocabulary, 
Similarities, 
Information & 
Comprehension

• Fluid Reasoning: 
Figure Weights, 
Picture Concepts, 
Arithmetic

WJ-IV and Batería-IV 
(including Cross 

Battery)

• Comprehension 
Knowledge: 
Vocabulary & 
General Information 

• Fluid Reasoning: 
Number Series & 
Concept Formation

• Auditory Processing: 
Phonological 
Processing

K-ABC-II

• Knowledge / GC: 
Riddles, Expressive 
Vocabulary, Verbal 
Knowledge

Is that why 
there was a 
Beta test?

28

• Wechsler’s 
Performance tests 
were taken from 
the Army Beta

• BUT WHY were 
nonverbal test 
included?

The US Army Beta Test (Nonverbal)

27
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Antonino Mirenda - 1907

29

A. Mirenda Groceries
622 Ave X, Brooklyn, NY

30

29
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1920 Army Testing (Yoakum & Yerkes)

Note there is no mention of measuring verbal and nonverbal 
intelligences – it was a social justice issue.

31

Why Beta?

Alpha Beta 1917 →What we Have Today

32

Thus, July 20, 1917 is the birth date of the verbal, 
quantitative, nonverbal test format -- Traditional 

group and individually administered ability tests.

•100 Years and 5th

editions of the same 
tests…we need to 
change!

31
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Ideas to 
Consider

What we Have Today

• 100 Years of Intelligence Testing

Elephant in the Room

• Thinking vs Knowing

Social Justice

• Test Bias

Research Update

• To g or not to g

Eligibility Determination

• What to use

Reasons To Change

• Validity of PASS Theory 

Elephant in the room

➢ Traditional intelligence tests require too much knowledge
▪ We should be measuring THINKING (intelligence) in a way that is not 

dependent upon academic skills like vocabulary and arithmetic

➢ Traditional intelligence tests were not developed on the basis of a 
theory of intelligence (i.e. the definition of thinking)
▪ Theory defines what a test of intelligence should test 

▪ Theory provides the basis of test interpretation

▪ It is the test authors’ responsibility to inform the user how to interpret the 
intelligence test scores NOT the user

➢Does all this really matter?

33
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❖ The obvious connection between educational opportunity and vocabulary and arithmetic subtests was 
noted by Matarazzo (1972) when he wrote: “a man’s vocabulary is necessarily influence by his education 
and cultural opportunities (p. 218)” and when referring to the Arithmetic subtest, “its merits are lessened 
by the fact that it is influenced by education (p. 203)”. 
The impact of education on intelligence tests was clearly understood yet our interpretations of these 
scores have not adequately recognized the threat to validity.

Intelligence Tests Should Measure Thinking not Knowing

➢What does the student have to
know to complete a task?
▪ This is dependent on educational 

opportunity (e.g., Vocabulary, 
Arithmetic, phonological skills, etc.)

36

I don’t 

know

I must follow a 

sequence

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

This is dependent on the brain’s 
neurocognitive processes

35

36
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CASE by Tulio Otero: ALEJANDRO (C.A. 7-0 GRADE 1)

REASON FOR REFERRAL

➢Academic:
• Could not identify letters/sounds

• October. Could only count to 39

• All ACCESS scores of 1

➢ Behavior:
• Difficulty following directions

• Attention concerns

• Refusal/defiance

37

Note: this is not a picture of Alejandro

WISC-IV  ASSESSMENT

75

79

86

75

73

50 60 70 80 90 100

Verbal
Comprehension…

Perceptual
Reasoning Index

Working Memory
Index

Processing Speed
Index

Full Scale IQ

38

85

78

79

76

84

77

77

82

78

50 60 70 80 90 100

Letter & Word…

Reading…

Reading Composite

Math Concepts &…

Math Computation

Math Composite

Spelling

Written Expression

Written Language…

102

67

96

84

83

50 70 90 110

Planning

Attention

Simultaneous

Successive

Full Scale

WISC-IV CAS2KTEA2

37
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Alejandro and PASS (by Dr. Otero)
 Alejandro is not a slow learner.

 He has good scores in basic psychological 
processes:
 Simultaneous = 96 and Planning = 102

 He has a “disorder in one or more of the 
basic psychological processes”
▪ Attention = 67 and  Successive = 84

 And he has academic failure which equals  
an SLD determination. 

39

Illinois School 
District U-46

Main question: 
Does the District’s 
gifted program 
unlawfully 
discriminate against 
Hispanic Students?

40

The district with 42% Hispanics but only 2% 
of students in gifted were Hispanic. 

39
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Judge Gettleman’s Decision

) 41

Judge Gettlemen found discrimination                            

Wechsler vs CAS for Students with ID

➢ WISC-III
▪ White children earned the same mean scores on 

WISC-III and CAS

▪ Black children earned lower VIQ than PIQ scores 
due to language / achievement tasks resulting in 
Full Scale scores low enough to qualify as ID

➢ CAS
▪ Black children earned higher scores on CAS than 

on the WISC-III

▪ Fewer Black children would be identified as having 
intellectual disability based on Full Scale scores 
using CAS than WISC-III

➢ THIS IS A SOCIAL JUSTICE ISSUE.

41

42
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Elephant in the Room

➢ Intelligence tests require too much knowledge 

➢ This is an obstacle for diverse populations

➢ Students are being hurt by intelligence tests that demand 
knowledge

➢ The lack of a THEORY of intelligence leads to reliance on 100 year 
old ideas of how to measure cognitive ability

➢We can remedy this by using a neurocognitive approach such as 
the PASS theory as measured by the CAS2

43

Ideas to 
Consider

What we Have Today

• 100 Years of Intelligence Testing

Elephant in the Room

• Thinking vs Knowing

Social Justice

• Test Bias

Research Update

• To g or not to g

Eligibility Determination

• What to use

Reasons To Change

• Validity of PASS Theory 
Dr. Martin Luther King Jr.

43
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How Psychometric Bias is Studied (e.g., Jensen’s Bias in Mental Tests)

➢ reliability of internal 
consistency of items

➢ reliability of test/retest scores

➢ rank order of item difficulties

➢ item intercorrelations

➢ factor structure of test

➢magnitude of the factor 
loadings

• slope & intercept of the 
regression line

• correlation of raw scores with 
age

• item characteristic curve

• frequencies of choice of error 
distracters

• interaction of test items by 
group membership

Test Validity and 
Social Justice

➢ Validity is an overall evaluative judgment 
of the degree to which empirical evidence 
and theoretical rationales support the 
adequacy … of interpretations … based on 
test scores (Messick, 1989). 

Validity is not a property of the test or 
assessment as such, but rather of the 
meaning of the test scores. 

A study of “Consequential validity“ 
evaluates the value of the implications of 
score interpretations as well as the actual 
and potential consequences of test use; 
especially in regard to sources of invalidity 
related to issues of bias, fairness, and 
distributive justice (Messick, 1980, 1989)."

45
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Differences in Mean Scores = Impact

➢ According to the Standards for Educational and 
Psychological Testing (AERA, APA, NCME, 2014), 
equitable assessment provides examinees an equal 
opportunity to display one’s ability and … a fair chance 
to achieve the same level as others with equal ability on 
a construct being measured. 

➢ The Standards also remind us that if a person has had 
limited opportunities to learn the content in a test of 
intelligence, that test may be considered unfair if it 
penalizes students for not knowing the answers even if 
the norming data do not demonstrate test bias.

Race & IQ

Mean Score Differences in Total scores by Race by Intelligence Test.

Traditional IQ tests

SB-IV (matched samples) 12.6

WISC-V (normative sample) 11.6

WISC–IV (normative sample) 11.5

WJ- III (normative sample) 10.9

WISC–IV (matched samples) 10.0

WISC-V (statistical controls normative sample) 8.7

RIAS-2 (normative sample) 8.0

Second Generation Intelligence Tests

K-ABC (normative sample) 7.0

K-ABC (matched samples) 6.1

KABC-2 (matched samples) 5.0

CAS-2 (normative sample) 6.3

CAS (statistical controls normative sample) 4.8

CAS-2 (statistical controls normative sample) 4.3
Note: The data for these results are reported for the Stanford-Binet IV from Wasserman (2000); Woodcock-Johnson III from 

Edwards & Oakland (2006); Kaufman Assessment Battery for Children from Naglieri (1986); Kaufman Assessment Battery for 

Children-II from (Lichenberger, Sotelo-Dynega & Kaufman, 2009); CAS from Naglieri, Rojahn, Matto & Aquilino (2005); CAS-2 from 

Naglieri, Das & Goldstein, 2014; Wechsler Intelligence Scale for Children – IV (WISC-IV) from O’Donnell (2009), WISC-V from 

Kaufman, Raiford & Coalson (2016). Reynolds Intellectual Assessment Scale -2 Reynolds, C. R., & Kamphaus, R. W. (2015)

➢ Traditional 
intelligence tests 
yield large 
differences

47
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Race & IQ

Mean Score Differences in Total scores by Race by Intelligence Test.

Traditional IQ tests

SB-IV (matched samples) 12.6

WISC-V (normative sample) 11.6

WISC–IV (normative sample) 11.5

WJ- III (normative sample) 10.9

WISC–IV (matched samples) 10.0

WISC-V (statistical controls normative sample) 8.7

RIAS-2 (normative sample) 8.0

Second Generation Intelligence Tests

K-ABC (normative sample) 7.0

K-ABC (matched samples) 6.1

KABC-2 (matched samples) 5.0

CAS-2 (normative sample) 6.3

CAS (statistical controls normative sample) 4.8

CAS-2 (statistical controls normative sample) 4.3
Note: The data for these results are reported for the Stanford-Binet IV from Wasserman (2000); Woodcock-Johnson III from 

Edwards & Oakland (2006); Kaufman Assessment Battery for Children from Naglieri (1986); Kaufman Assessment Battery for 

Children-II from (Lichenberger, Sotelo-Dynega & Kaufman, 2009); CAS from Naglieri, Rojahn, Matto & Aquilino (2005); CAS-2 from 

Naglieri, Das & Goldstein, 2014; Wechsler Intelligence Scale for Children – IV (WISC-IV) from O’Donnell (2009), WISC-V from 

Kaufman, Raiford & Coalson (2016). Reynolds Intellectual Assessment Scale -2 Reynolds, C. R., & Kamphaus, R. W. (2015)

➢Neurocognitive 
tests yield smaller 
differences

➢ CAS and CAS2 
have the smallest 
differences

49
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Naglieri, Rojahn, Matto (2007)

51

Hispanic White 
difference on 
CAS Full Scale 

of 4.8 standard 
score points
(matched)

PASS scores – English and Spanish

52

➢ Very similar scores in both versions

➢ >90% agreement between PASS 
weakness & strengths using English 
and Spanish CAS 

51
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Otero, Gonzales, Naglieri (2013)

➢Very similar PASS 
scores when giving 
the CAS English and 
Spanish versions

➢>90% agreement 
between PASS 
weakness & 
strengths using 
English and Spanish 
CAS 

53

CAS in Italy

54

Using US norms, Italian 
sample (N = 809) CAS Full 
Scale was 100.9 and 
matched US sample (N = 
1,174) was 100.5 and 
factorial invariance was 
found

53
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Socially Just 
Measures 
Should be 
Used

In order to achieve social justice and equity we 
should select intelligence tests that allow us to 
measure thinking with minimal influence of knowing.

The best choice would be to move away from 
traditional intelligence tests and move toward those 
designed to measure thinking

Neurocognitive processing tests are much preferred 
to traditional tests because processing tests used to 
measure the PASS theory measure thinking

Ideas to 
Consider

What we Have Today

• 100 Years of Intelligence Testing

Elephant in the Room

• Thinking vs Knowing

Social Justice

• Test Bias

Research Update

• To g or not to g

Eligibility Determination

• What to use

Reasons To Change

• Validity of PASS Theory 

55
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Wechsler (1939)

➢His definition of 
intelligence does not 
mention verbal or 
nonverbal abilities:

“The aggregate or global 
capacity of the individual to 
act purposefully, to think 
rationally, and to deal 
effectively with his 
environment (1939)”

57

Wechsler & Spearman’s g

58

57
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Support for ‘g’

➢BUT…The small portions 
of variance uniquely 
captured by [subtests]… 
render the group factors 
[scales]of questionable 
interpretive value 
independent of g

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

Support for ‘g’: Research on CHC

➢ John Carroll’s three-stratum theory … is 
foundational to the contemporary practice of 
intellectual assessment. 

➢ The results of this study indicate that most 
cognitive abilities specified in three-stratum 
theory have little-to-no interpretive relevance 
above and beyond that of general intelligence. 

➢ Thus, it is likely best to focus score 
interpretations on measures of general 
intelligence when engaging in the practice of 
intellectual assessment.

59
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Research Supports ‘g’ but little More
Benson, N. F., Beaujean, A. A., McGill, R. J, & Dombrowski, S. C. (2018).  Revisiting Carroll’s Survey of Factor-Analytic Studies: 
Implications for the Clinical Assessment of Intelligence. Psychological Assessment, 30, 8, 1028–1038.

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 secondary subtests. Psychological Assessment, 29, 458-472. 

Canivez, G. L., & McGill, R. J. (2016). Factor structure of the Differential Ability Scales–Second Edition: Exploratory and hierarchical 
factor analyses with the core subtests. Psychological Assessment, 28, 1475-1488. http://dx.doi.org/10.1037/pas0000279

Canivez, G. L., & McGill, R. J. (2016). Factor structure of the Differential Ability Scales-Second Edition: Exploratory and hierarchical 
factor analyses with the core subtests. Psychological Assessment, 28, 1475–1488. https://doi.org/10.1037/pas0000279

Canivez, G. L. (2008). Orthogonal higher order factor structure of the Stanford-Binet Intelligence Scales-Fifth Edition for children and 
adolescents. School Psychology Quarterly, 23, 533–541. 

Dombrowski, S. C., Canivez, G. L., & Watkins, M. W. (2017, May). Factor structure of the 10 WISC–V primary subtests across four 
standardization age groups. Contemporary School Psychology. Advance online publication. 

Dombrowski, S. C., McGill, R. J., & Canivez, G. L. (2017). Exploratory and hierarchical factor analysis of the WJ IV Cognitive at school 
age. Psychological Assessment, 29, 394-407. 

McGill, R. J., & Canivez, G. L. (2017, October). Confirmatory factor analyses of the WISC–IV Spanish core and supplemental Subtests: 
Validation evidence of the Wechsler and CHC models. International Journal of School and Educational Psychology. Advance online 
publication. 

Watkins, M. W., Dombrowski, S. C., & Canivez, G. L. (2017, October). Reliability and factorial validity of the Canadian Wechsler 
Intelligence Scale for Children–Fifth Edition. International Journal of School and Educational Psychology. 

Implications of … only measure ‘g’

➢The Scales on our intelligence tests (with one 
exception) are irrelevant!
▪ That is, because ‘g’  is the only empirically supported 

score, we should not interpret the different scales on the 
WISC-V nor on the WJ, DAS, SB5

▪WHY do we have this problem?
◦ The tests we use are based on 100 year-old concept of Alpha and Beta

◦ THERE WAS and REMAINS NO THEORETICAL conceptualization that 
drove the creation of traditional intelligence tests

61
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Support for 
PASS Scales
➢ “…compared to the WISC–IV, 

WAIS–IV, SB–5, RIAS, WASI, 
and WRIT, the CAS subtests 
had less variance 
apportioned to the higher-
order general factor (g) and 
greater proportions of 
variance apportioned to first-
order (PASS…) factors. 

➢ This is consistent with the 
subtest selection and 
construction in an attempt to 
measure PASS dimensions 
linked to PASS theory … and 
neuropsychological theory 
(Luria).” (p. 311)

Research Update

➢We have been taught to OVER interpret scores obtained from 
scales and subtests on our intelligence tests

➢We have been taught 
▪ If the total score isn’t helpful look at the profile of scales

▪ If the scale profile is not helpful look at the subtests

▪ If the subtest profile is not helpful look at the items

➢ There is another answer…

➢ Look at the RESEARCH on another way to conceptualize and 
measure intelligence (aka PASS) 
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PASS

➢Given that PASS scales CAN be 
interpreted it is important to 
know
▪ if these scales yield PROFILES that 

can be used in a Pattern of 
Strengths and Weaknesses 
approach to eligibility 
determination AND 

▪ do PASS scores relate to 
achievement more than traditional 
intelligence tests?

PASS Scales can be Interpreted and SHOULD be: Profiles
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67

Profiles on all these 
widely used ability 

tests show that PASS 
scores from the CAS 
are sensitive to the 

cognitive component 
that underlies 

READING DECODING 
failure (Successive 

Processing)

Profiles for SLD (reading decoding)
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ADHD

A…

Profiles on all these 
widely used ability 

tests show that PASS 
scores from the CAS 
are sensitive to the 

cognitive component 
of ADHD Hyperactive 

/ Combined Type 
(Planning)
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69

Looking at SLD and 
ADHD profiles on all 

these tests is very 
revealing…PASS 

works

Profiles for SLD (reading decoding) & ADHD
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Canivez & Gaboury (2010)

➢ “the present study 
demonstrated the potential 
of the CAS to correctly 
identify students who 
demonstrated behaviors 
consistent with ADHD 
diagnosis.” 
glcanivez@eiu.edu
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Research on PASS Profiles
Students receiving special education were 
more than four times as likely to have at least 
one PASS weakness and a comparable 
academic weakness than those in regular 
education

71

“Ten core profiles from a regular 
education sample (N = 1,692) and 12 
profiles from a sample of students with 
LD (N = 367) were found.

Research on PASS Profiles
➢ “the CAS…yields information that contributes to 

the differential diagnosis of students suspected of 
having a learning disability in writing”

72

 “the present study demonstrated the 
potential of the CAS to correctly 
identify students who demonstrated 
behaviors consistent with ADHD 
diagnosis.”

71

72



2/17/2020

37

Research on PASS Profiles

73

Intelligence Tests and Prediction

➢ Intelligence tests are one of the primary tools for identifying 
children with Intellectual disability, specific learning disabilities, 
and giftedness
▪ The goal is to determine if there is a cognitive explanation for academic 

successes or failure

➢ The correlations between intelligence and achievement tests and 
the profiles of scores these tests measure tell us the value these 
test scores have for both predication and explanation of specific 
academic success and failure

74
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Correlation with Achievement

➢When studying the relationships between intelligence tests and 
achievement there is a confounding factor…
▪ Traditional tests have achievement in them !

▪ That is called criterion contamination

➢Measures of neurocognitive processes do not have academic 
content

➢ This is good for fair assessment, but does it limit the power of 
processing scores to predict achievement?

75

Correlations: We can do better!

Average correlations 
between IQ Scales with total 
achievement scores from 
Essentials of CAS2 
Assessment Naglieri & Otero 
(2017) 

76
Note: All correlations are reported in the ability tests’ manuals. Values were 
averaged within each ability test using Fisher z transformations. 
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PASS Research
➢ “The results clearly show that when CAS Full 

Scale is used it correlates .60 with reading and 
.61 with mathematics.” 

➢ “These correlations are significantly stronger … 
than the correlations reported in previous meta-
analysis for other measures of intelligence (e.g., 
Peng et al., 2019; Roth et al., 2015)…(e.g., WISC) 
that include tasks (e.g., Arithmetic, 
Vocabulary)...”

➢ “if we conceptualize intelligence as … cognitive 
processes that are linked to the functional 
organization of the brain” it leads to significantly 
higher relations with academic achievement.” 

▪ “and these processes have direct implications 
for instruction and intervention…”Georgiou, G., Guo, K., Naveenkumar, N., Vieira, A. P. A., & Das, J. P. 

(2019) PASS theory of intelligence and academic achievement: A 
meta-analytic review. In press Intelligence.

Ideas to 
Consider

What we Have Today

• 100 Years of Intelligence Testing

Elephant in the Room

• Thinking vs Knowing

Social Justice

• Test Bias

Research Update

• To g or not to g

Eligibility Determination

• What to use

Reasons To Change

• Validity of PASS Theory 
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79JNAGLIERI@GMAIL.COM     WWW.JACKNAGLIERI.COM

Discrepancy Consistency Method (DCM)

 The Discrepancy 
Consistency Method 
(DCM) was first 
introduced in 1999 
(most recently in 
2017)

Significant 
Discrepancy

Significant 
Discrepancy

Consistency 

Academic Skills 
Weakness(es)

Processing 
Weaknesses

Processing 
Strengths

• Discrepancy 
between high and 
low processing  
scores

• Discrepancy 
between high 
processing  and low 
achievement

• Consistency 
between low 
processing and low 
achievement

Discrepancy Consistency Method for SLD
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114

129

95

118

104

119

85

108

80

90

100

110

120

130

140

Planning Attention Simultaneous Successive

PASS Profile PASS Disorder

How to Determine a Disorder

➢ Two criteria for a 
disorder
▪ Significant variation in 

relation to student’s 
average has instructional 
relevance

▪ Significant variation in 
relation to student’s 
average AND a standard 
score less than 90 (< 25th

%tile) supports designation 
as SLD

81

Significant 
Weaknesses
Significant 

Weaknesses

PASS Scales 
NOT 

Subtests

CAS2 Achievement PSW Analyzers  www.jacknaglieri.com

82

➢ Discrepancy Consistency 
Method (DCM) is a conceptual 
approach I introduced in 1999 

➢ This method can be used with 
any ability and achievement 
tests 

➢ I provide free excel 
worksheets that analyze the 
relationships between the 
CAS2 with the Feifer 
Assessments of Reading, Math 
and Writing as well as with the 
WJ4, KTEA3, WIAT4 and 
Bateria.
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FREE CAS2 PSW Analyzers for FAR, FAM, & FAW, WJ4, KTEA3, WIAT4

83

CAS2, FAR & FAM PSW Analyzer

PASS: A NEW WAY TO THINK ABOUT AND MEASURE INTELLIGENCE
84

➢ CAS2 Extended and FAR analysis on Page 2
▪ Enter PASS and FAR standard scores in the yellow boxes

83
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CAS2 PSW Analyzer for WJ4, KTEA3, FAR, FAM, Bateria

85

➢ Enter PASS 
and 
Achievement 
test standard 
scores and 
all 
comparisons 
are 
evaluated

PASS Strengths & 
Weaknesses Identified

Discrepancies & 
consistencies 

Identified

Strengths

PASS and Achievement 
Weaknesses

FREE – on www.jacknaglieri.com

CAS2 Analyzers

➢ Free CAS2 Analyzers are available for the WIAT-3, WJ-4, KTEA-3 and Bateria on 
www.jacknaglieri.com

➢ But WHY do I suggest the combination of PASS scores from CAS2 with the FAR 
and FAM?
▪ FAR and FAM are elegantly inter-related to the CAS2 because PASS processes 

underlie reading and math skills

◦ For example, when you determine if a student is using a strategy when doing reading 
comprehension on the FAR you can tie that to the CAS2 Planning score

◦ Or when a student struggles with decoding words you can connect that to the CAS2 
Successive processing score

◦ The connection between low scores on the FAR and/or FAM with PASS is so important 
because it explains WHY student struggles AND what to do about it

86
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Ideas to 
Consider

What we Have Today

• 100 Years of Intelligence Testing

Elephant in the Room

• Thinking vs Knowing

Social Justice

• Test Bias

Research Update

• To g or not to g

Eligibility Determination

• What to use

Reasons To Change

• Validity of PASS Theory 

Change so that 
we can help 
more children 
succeed!

Summary: PASS theory and CAS2 (see Naglieri &  Otero, 2017)

1. The PASS scales on the CAS2 measure thinking (i.e. basic psychological processing) rather than knowing
(e.g., vocabulary, arithmetic etc.), making the test good for assessment of diverse populations and those 
with limited educational opportunity.

2. PASS scores can be easily obtained in 20 minutes (using the 4-subtest CAS2 Brief), 40 minutes (using the 
8-subtest Core Battery) or 60 minutes (using the 12-subtest Extended Battery). Scoring and narrative 
reports are easily obtained using online program. 

3. PASS results are easy for teachers, parents and the students themselves to understand because the 
concepts can be explained in non-technical language. 

4. The PASS theory and the CAS2 provide a way to both define and assess ‘basic psychological processes’ so 
that practitioners can obtain scores that are consistent with state and federal IDEA guidelines.

5. The PASS scores are strongly correlated to achievement, show distinct patterns of strengths and 
weaknesses, are very useful for intervention planning, and the most equitable test 

6. The CAS2 in combination with achievement (especially the FAR, FAM and/or FAW) provides examiners 
with a reliable and defensible Discrepancy Consistency Method to identify students with SLD.

7. Research has shown that PASS scores have relevance to instruction and intervention.

87

88



2/17/2020

45

▪CAS2 is efficient and easy to administer

Moving Forward

➢WE CAN DO BETTER !

▪Start with a brain based theory

▪Measure thinking not knowing

▪Ensure Equitable Assessment

THANK YOU
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