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Disclosures

üI will be speaking about my work to reinvent intelligence 
based on the theory of basic psychological processes called 
PASS (Naglieri & Das, 1997) as measured by the Cognitive 
Assessment System (1997; 2nd Ed 2014).

3

Traditional IQ and Achievement Tests

üWhen I conducted my comprehensive 
evaluations, I noticed that parts of the WISC 
were VERY similar to parts of the 
achievement test I was giving

ÅIn fact the Peabody Individual Achievement Test 
(1970) had a General Information and Arithmetic 
subtests JUST LIKE THE WISC!

ü¢Ƙŀǘ ƛǎ ǎǘƛƭƭ ǘǊǳŜ ǘƻŘŀȅΧǿƘƛŎƘ ōǊƛƴƎǎ ǳǎ ǘƻ 
Myth #1

6

3
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Presentation Outline

ü Introduction

üMyth 1 - IQ and achievement tests are different

ÅYes and no

üMyth 2 ςIQ tests measure verbal & nonverbal abilities

ÅNot according to Wechsler

üMyth 3 ςFactor analysis is a good way to develop a theory

ÅBrain science is a good solution

üMyth 4 ςLack of psychometric bias means a test is fair

ÅMean score differences

üMyth 5 ςVerbal and Quantitative tests are needed to 
predict academic strengths and weaknesses

ÅCorrelations to achievement and PSW for SLD and ADHD

7

WHYDO WE 
MEASURE IQ THE 
WAY WE DO?

A SHORT HISTORY

8

7
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Evolution of IQ 
http://www.jacknaglieri.com/cas2.html

9

Origins of Traditional IQ 

üA group of psychologists met in 
May of 1917 to construct an 
ability test to help the military 
evaluate recruits (WWI)
üBy July of 1917 they concluded that the 

Army Alpha and Beta tests could
ÅάŀƛŘ ƛƴ ǎŜƎǊŜƎŀǘƛƴƎ ŀƴŘ ŜƭƛƳƛƴŀǘƛƴƎ 

the mentally incompetent, classify 
men according to their mental 
ability; and assist in selecting 
competent men for responsible 
Ǉƻǎƛǘƛƻƴǎέ όǇΦ мфΣ ¸ŜǊƪŜǎΣ мфнмύΦ 

ü¢ƘŜȅ ǎǳƳƳŀǊƛȊŜŘ ǘƘŜƛǊ ŦƛƴŘƛƴƎǎΧ

10

R. Woodworth

E. L. Thorndike

9
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From Alpha/Beta to Wechsler IQ

ü Yoakum & Yerkes (1920) 
summarized the methods 
used by the military to

11

From Alpha/Beta to Wechsler IQ

ü Army Alpha

ÁSynonym- Antonym

ÁDisarranged Sentences

ÁNumber Series

ÁArithmetic Problems

ÁAnalogies

ÁInformation

ü Army Beta

ÁMaze

ÁCube Imitation

ÁCube Construction

ÁDigit Symbol

ÁPictorial Completion

ÁGeometrical 
Construction

12

Verbal & 

Quantitative
Nonverbal

11
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Which is Ability and which is Achievement?

Thinking vs Knowing

üIQ tests are confounded by knowledge

ÅWISC-V 
¶Verbal Comprehension: 
¶Vocabulary, Similarities, Information & Comprehension

¶Fluid Reasoning: 
¶Figure Weights, Picture Concepts, Arithmetic

ÅWJ-IV 
¶Comprehension Knowledge: 
¶Vocabulary & General Information 

¶Fluid Reasoning: 
¶Number Series & Concept Formation

¶Auditory Processing: 
¶Phonological Processing

14

Why NOT 

measure 

intelligence with 

tests that demand 

knowledge?

13
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The First IQ TEST: Alpha (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 

15

tobacco
fruit
typewriter
Mogul
engineers
Superbas
fabric
corn
Mckinley
cigarette

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

Intelligence or Knowledge?

üIntelligence is more efficiently 
measured if we evaluate 
THINKING rather than KNOWING

üWhat does the student have to 
know to complete a task?
ÅThis is dependent on instruction

üHow does the student have to 
think to complete a task?
ÅThis is dependent on the brain ς
ΨōŀǎƛŎ ǇǎȅŎƘƻƭƻƎƛŎŀƭ ǇǊƻŎŜǎǎŜǎΩ

I know 

that!

I need a 

plan!

15
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Examples of Tests that Measure Thinking

üNonverbal Tests such as

ÅUniversal Intelligence Test (UNIT)

ÅNaglieri Nonverbal Ability Test (NNAT)

ÅGeneral Ability Measure for Adults (GAMA)

ÅWechsler Nonverbal Scale (WNV)

üMore comprehensive tests such as

ÅKaufman Assessment Battery for Children 
(excluding the CHC interpretation)

ÅCognitive Assessment System (CAS2)

18

An Example

80

85

90

95

100

Listening Reading Math NNAT

LEP Non-LEP

19
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Presentation Outline

ü Introduction

üMyth 1 - IQ and achievement tests are different

ÅYes and no

üMyth 2 ςIQ tests measure verbal & nonverbal abilities

ÅNot according to Wechsler

üMyth 3 ςFactor analysis is a good way to develop a theory

ÅBrain science is a good solution

üMyth 4 ςLack of psychometric bias means a test is fair

ÅMean score differences

üMyth 5 ςVerbal and Quantitative tests are needed to 
predict academic strengths and weaknesses

ÅCorrelations to achievement and PSW for SLD and ADHD

20

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

20

21
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What a Nonverbal Test Measures
(Naglieri, Brulles, & Lansdown, 2008)

What a Nonverbal Test Measures
(Naglieri, Brulles, & Lansdown, 2008)

Spearmanôs óindifference of 

the indicatorô

22
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{ǇŜŀǊƳŀƴΩǎ g

24

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, making the test more 
appropriate for a wider variety of people

üWhy NONVERBAL ?

24

25
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The First IQ Test: Beta (Nonverbal)

üThere is no mention of measuring verbal and 
nonverbal intelligences

üVerbal tests posed a social justice issue

29

Why Beta?

Solutions

üSOLUTION ς¦ǎŜ ǎƻ ŎŀƭƭŜŘ ΨƴƻƴǾŜǊōŀƭΩ ǘŜǎǘǎ 
of general Ability

ÅBut these do not measure intelligence broadly 
enough for in depth analysis (e.g. SLD)

üREinventunderstanding of intelligence 
based on the brain

ÅMeasure brain function, not IQ

ÅMeasurethinking not knowledge

31

29

31
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Intelligence in the 21st century should 
be conceptualized as brain function

Our Amazing 
Brains !

32

Intelligence as Neurocognitive Abilities
üIn Das and bŀƎƭƛŜǊƛΩǎfirst meeting (February 11, 1984) 

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

Å The CAS was the 
first intelligence
test to be built on 
a specific theoryof 
intelligence; and 
one defined as 
brain function

19841997
April 2018

32
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Intelligence as Neurocognitive Abilities

34

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

üAttention = BEING ALERT AND RESISTING 
DISTRACTIONS

üSimultaneous = GETTING THE BIG PICTURE

üSuccessive = FOLLOWING A SEQUENCE

üPASStheory is a way to measure neuro-
cognitive abilities related to brain function

PASS Neurocognitive Theory

35

34

35
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PASSTheory: Planning
}Planningis a neurocognitive process that a 

person uses to determine, select, and use 
efficient solutions to problems
Åproblem solving 

Ådeveloping plans and using strategies

Åretrieval of knowledge

Åimpulse control and self-control 

üAKA, executive function,  

metacognition, strategy use

36

Planning 

Planned 
Codes 1

}Child fills in the 
codes in the empty 
boxes

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

37

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

36
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}Attention is a basic psychological process we 
use to selectively attend to some stimuli and 
ignores others
ÅThis is critical for all activates, especially those 

that require 
Åfocused cognitive activity
Åselective attention
Åresistance to distraction

RED
BLUE

38

PASS Theory: Attention

Attention 

39

CAS2 Expressive Attention

RED BLUE GREEN YELLOW

YELLOW GREEN RED BLUE

RED YELLOW YELLOW GREEN

BLUE GREEN RED BLUE

GREEN YELLOW RED YELLOW

Å The child says the color not the word 

Å Score is time and number correct

38

39
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}Successiveprocessing is used when 
information is in a specific serial order
ÅRemembering the sequence of events in a story

ÅSequence of words, sentences, paragraphs

ÅComprehension of written instructions

ÅUnderstanding the syntax of sentences

ÅLetter-sound correspondence

ÅDecoding words

ÅPhonological tasks

40

PASS Theory: Successive

Successive

Successive Subtests

üWord Recall

ÅMan Cow Key

ÅBook Shoe Girl Dog Car

üVisual Digit Span

41

40

41
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PASS Theory: Simultaneous

üSimultaneousprocessing is used to integrate 
stimuli into groups

ÅStimuli are seen as a whole

ÅEach piece must be  related to the other

42

ÅWhole language

ÅSeeing word as a whole

ÅVerbal concepts

ÅGeometry, math word 
problems

Simultaneous

Simultaneous Subtests

43

42

43
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}When we have a test built on a specific theory, the 
level of interpretation is at the PASS level, not the 
subtest level

}It is the responsibility of the authors to determine what 
the scales measure, in this case Planning, Attention, 
Simultaneous and Successive processes corresponding to 
the functional units described by A. R. Luria

}There is no need for the user to determine what the 
subtests measure, that has been established by the 
authors over years of research. 

44

PASS Neurocognitive Theory

PASS Comprehensive System 
(Naglieri, Das, & Goldstein, 2014; Naglieri, Moreno & Otero (2017)

45

CAS2 Core 
(8 subtests)

Full Scale
Planning
Simultaneous
Attention
Successive 

CAS2 Brief
(4 subtests)

Total Score
Planning
Simultaneous
Attention
Successive 

CAS2 Rating 
Scale

(4 subtests)

Total Score
Planning
Simultaneous
Attention
Successive 

CAS2 Extended 
(12 subtests)

Full Scale
Planning
Simultaneous
Attention
Successive

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

Examinerôs Manual

CAS2 Spanish 
(12 & 8 

subtests)

44

45
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The Case of Alejandro

Putting everything in perspective

47

85

78

79

76

84

77

77

82

78

50 60 70 80 90 100

Letter & Word Recognition

Reading Comprehension

Reading Composite

aŀǘƘ /ƻƴŎŜǇǘǎ ϧΧ

Math Computation

Math Composite

Spelling

Written Expression

²ǊƛǘǘŜƴ [ŀƴƎǳŀƎŜΧ

!ƭŜƧŀƴŘǊƻΩǎ wŜǎǳƭǘǎ

102

67

96

84

83

50 70 90 110

Planning

Attention

Simultaneous

Successive

Full Scale

CAS2

48

75

79

86

75

73

50 60 70 80 90 100

±ŜǊōŀƭΧ

tŜǊŎŜǇǘǳŀƭ wŜŀǎƻƴƛƴƎΧ

²ƻǊƪƛƴƎ aŜƳƻǊȅΧ

Processing Speed Index

Full Scale IQ

Traditional IQ PASS Neurocognitive Processing 

Full Scale has little 

to no meaning

47

48
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!ƭŜƧŀƴŘǊƻΩǎ 5ƛǎŎǊŜǇŀƴŎȅ /ƻƴǎƛǎǘŜƴŎȅ wŜǎǳƭǘǎ

ü!ƭŜƧŀƴŘǊƻ ƛǎ ƴƻǘ ŀ Ψǎƭƻǿ ƭŜŀǊƴŜǊΩ

üHe as a specific learning disability 

ÅBasic psychological processing disorders in 
Attention and Successive processing with 
academic failure 

ÅHe has good scores in Planning and 
Simultaneous processing

ÅHe has had adequate educational instruction

üHow would we identify his SLD?

49

50

Discrepancy Consistency Method (DCM)

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

49

50
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Significant 
Discrepancy

Significant 
Discrepancy

Consistent 
Scores

BELOW AVERAGE 
scores in academic 

skills

BELOW AVERAGE 
scores in basic psych 

processes

AVERAGE SCORES
in Basic Psychological 

Processes and 
Achievement

ÅDiscrepancy #1
between high 
and low 
processing  
scores

ÅDiscrepancy #2
between high 
processing  and 
low achievement

ÅConsistency
between low 
processing and 
low achievement

Discrepancy Consistency Method for SLD

51

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

üTwo sets of PASS 
scores were studied

ÅSignificant variation in 
ǊŜƭŀǘƛƻƴ ǘƻ ǎǘǳŘŜƴǘΩǎ 
average has 
instructional relevance

ÅSignificant variation in 
ǊŜƭŀǘƛƻƴ ǘƻ ǎǘǳŘŜƴǘΩǎ 
average AND a 
standard score less 
than 90 (< 25th %tile) 
supports designation 
as SLD

52

Significant 

Weaknesses

Significant 

Weaknesses

PASS 

Scales 

NOT 

Subtests

51

52



2/1/2019

23

Significant 
Discrepancy

Significant 
Discrepancy

Consistent 
Scores

Math Composite=77 
Reading Composite=79
Written Language =78

Attention (67) & 
Successive (84)

Planning (102) & 
Simultaneous (96)

ÅDiscrepancy 
between high and 
low processing  
scores

ÅDiscrepancy
between high 
processing  and 
low achievement

ÅConsistency
between low 
processing and 
low achievement

!ƭŜƧŀƴŘǊƻΩǎ 5ƛǎŎǊŜǇŀƴŎȅ /ƻƴǎƛǎǘŜƴŎȅ aŜǘƘƻŘ

53

The consistency 

between low cognitive 

processing and low 

achievement answers 

the question: WHY 

the student fails

CAS2 DCM (FAR, FAM, WJ-4, KTEA3) Analyzer

54

FREEðon www.jacknaglieri.com

53
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Interventions

ü Helping Children Learn
Intervention Handouts for 
Use in School and at Home, 
Second Edition
By Jack A. Naglieri, Ph.D., & Eric 
B. Pickering, Ph.D., 

ü Spanish handouts by Tulio
Otero, Ph.D., & Mary Moreno, 
Ph.D.

55

Interventions for Alejandro

56

·Helping Children Learn
Intervention Handouts for 
Use in School and at Home, 
Second Edition
By Jack A. Naglieri, Ph.D., & Eric B. 
Pickering, Ph.D., 

·Spanish handouts by Tulio Otero, 
Ph.D., & Mary Moreno, Ph.D.

55

56
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Presentation Outline

ü Introduction

üMyth 1 - IQ and achievement tests are different

ÅYes and no

üMyth 2 ςIQ tests measure verbal & nonverbal abilities

ÅNot according to Wechsler

üMyth 3 ςFactor analysis is a good way to develop a theory

ÅBrain science is a good solution

üMyth 4 ςLack of psychometric bias means a test is fair

ÅMean score differences

üMyth 5 ςVerbal and Quantitative tests are needed to 
predict academic strengths and weaknesses

ÅCorrelations to achievement and PSW for SLD and ADHD

57

Factor Analysis

üFactor analysis has been used with all the 
major intelligence tests for many years

üThis method is good to see if the subtest to 
scale structure has support

üIt does NOT tell us 

ÅWhat the factors measure

ÅIf the test is effective for the purpose it was 
intended ςTHAT is a validity question

58

57

58
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Developing a Theory of Intelligence

·Develop a theory of 
intelligence from factor 
analysis?
·άa research program 

dominated by factor analyses 
of test intercorrelations is 
incapable of producing an 
explanatory theory of human 
ƛƴǘŜƭƭƛƎŜƴŎŜέ (Lohman & Ippel, 
1993, p. 41)

Presentation Outline

ü Introduction

üMyth 1 - IQ and achievement tests are different

ÅYes and no

üMyth 2 ςIQ tests measure verbal & nonverbal abilities

ÅNot according to Wechsler

üMyth 3 ςFactor analysis is a good way to develop a theory

ÅBrain science is a good solution

üMyth 4 ςLack of psychometric bias means a test is fair

ÅMean score differences

üMyth 5 ςVerbal and Quantitative tests are needed to predict 
academic strengths and weaknesses

ÅCorrelations to achievement and PSW for SLD and ADHD

60

59

60
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Definitions of Test Bias

Åreliability of internal 
consistency of items
Åreliability of test/retest 

scores
Årank order of item 

difficulties
Åitem intercorrelations
Åfactor structure
Åmagnitude of the factor 

loadings
Åslope & intercept of the 

regression line
ÅAchievement correlations

Åcorrelation of raw scores with age

Åitem characteristic curve

Åfrequencies of choice of error 
distracters

Åinteraction of test items by group 
membership

See: Crocker & Algina(1986) Introduction to Classical & Modern Test Theory; 
Nunnally & Ira Bernstein (1994) Psychometric Theory; Jensen (1980) Bias in Mental 
Testing

Differences in mean scores?

üStandards for Educational and Psychological Testing 
(AERA,APA & NCME, 2014)
Åequitable assessment provides examinees an equal 
ƻǇǇƻǊǘǳƴƛǘȅ Χa fair chance to achieve the same level 
as others with equal ability on a construct being 
measured. 

üThe 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 knowing the 
answers even if the norming data do not 
demonstrate test bias.

üMean score differences matter !

61

62



2/1/2019

28

Jack A. Naglieri, Ph.D.  

George Mason Univ, Fairfax, 

VA 22030.  

63

IDEA 2004

non 
discriminatory 
assessments

valid and 
reliable 
assessment

Naglieri & Ford (2001; N = 19,210 grades k-12)

63

65
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Naglieri & Ford (2001; N = 19,210 grades k-12)

0

10

20

30

40

50

60

70

80

90

100

50 70 90
110

130

White
African-Am
Hispanics

NNAT standard scores (mean of 100, SD 15)

Race Differences

67

WISC-V (normative sample) = 11.6

WISC-V (Sex PEL adjusted) = 8.7

66

67
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Naglieri, Rojahn, Matto (2007)

68

Hispanic White 

difference on 

CAS Full Scale 

of 4.8 standard 

score points

(matched)

PASS scores ςEnglish and Spanish

69

68

69
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70

English & Spanish CAS

üSLD 
and 
PASS 
scores

Otero, Gonzales, Naglieri (2012)

71

70

71
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Naglieri & Rojahn (2001)

ü WISC-III Full Scale means 
were similar for African-
American and Whites

ü Significantly lower VIQ (62) 
than PIQ (67) for African-
Americans but not whites 
(V=65, P=63)

ü African-Americans were 
more likely to be incorrectly
labeled ID because of lower 
Verbal IQ scores

56

58

60

62

64

66

68

70

Blacks Whites

WISC-III

CAS

72

73
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Presentation Outline

ü Introduction

üMyth 1 - IQ and achievement tests are different

ÅYes and no

üMyth 2 ςIQ tests measure verbal & nonverbal abilities

ÅNot according to Wechsler

üMyth 3 ςFactor analysis is a good way to develop a theory

ÅBrain science is a good solution

üMyth 4 ςLack of psychometric bias means a test is fair

ÅMean score differences

üMyth 5 ςVerbal and Quantitative tests are needed to predict 
academic strengths and weaknesses

ÅCorrelations to achievement and PSW for SLD and ADHD

74

Intelligence Tests and Prediction

üIntelligence tests are one of the primary tools for 
identifying children with Intellectual disability, 
specific learning disabilities, and giftedness

ÅThe goal is to determine if there is a cognitive 
explanation for academic successes or failure

üThe 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

75

74

75
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Correlation with Achievement

üWhen studying the relationships between 
intelligence tests and achievement there is a 
ŎƻƴŦƻǳƴŘƛƴƎ ŦŀŎǘƻǊΧ

ÅTraditional tests have achievement in them !

ÅThat is called criterion contamination

üMeasures of PASS neurocognitive processes 
do not have academic content

ÅThis is good for fair assessment, but might it 
limit the power of PASS scores to predict?

76

Correlations: We can do better
üAverage correlations 

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

77

bƻǘŜΥ !ƭƭ ŎƻǊǊŜƭŀǘƛƻƴǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ŀōƛƭƛǘȅ ǘŜǎǘǎΩ ƳŀƴǳŀƭǎΦ ±ŀƭǳŜǎ ǿŜǊŜ ŀǾŜǊŀƎŜŘ ǿƛǘƘƛƴ 
each ability test using Fisher z transformations. 

-II

76

77
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Prediction of Achievement

üCorrelation of PASS with achievement = .71

78

Why does PASS Correlate so Highly

üEven though PASS theory is measured using 
tests that do not require knowledge (i.e. 
there is no Vocabulary, Information, 
Similarities, Arithmetic, number series, 
phonological skills, etc.) PASS scores are 
highly correlated with achievement because

ÅPASS scores influence acquisition of knowledge

ÅThat is, PASS basic psychological processes are 
the foundation of learning. 

79

78

79
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ADHD Profiles by Ability Tests

üUnderstanding academic success and failure 
requires analysis of intellectual profiles.

ÅSubtest profile analysis has been shown to be ineffective 
(see McDermott, Fantuzzo, Glutting, 1990; Canivez& Watkins, 2016 review of WISCV)

üTo avoid problems with SUBTEST analysis I looked 
at SCALE profiles in two studies using data from 
respective test manuals and book chapters

80

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

üάǘƘŜ ǇǊŜǎŜƴǘ ǎǘǳŘȅ 
demonstrated the 
potential of the CAS 
to correctly identify 
students who 
demonstrated 
behaviors consistent 
with ADHD 
ŘƛŀƎƴƻǎƛǎΦέ 
glcanivez@eiu.edu

84

PASS Profiles and Educational Placement

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
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Summary of PASS Intervention Research in 
Essentials of CAS2

86

üWe can REinventƛƴǘŜƭƭƛƎŜƴŎŜ ŀƴŘ ƎŜǘΧ

ÅPASS scores that are strongly correlated with 
achievement test scores

ÅPASS profiles that are different for SLD, ADHD, ASD, 
etc. supporting the Discrepancy Consistency 
aŜǘƘƻŘ ǘƻ ŀƴǎǿŜǊ ά²I¸ ǘƘŜ ǎǘǳŘŜƴǘ ŦŀƛƭǎΚέ

ÅThe fairest way to test diverse groups

ÅConnectivity between PSAS scores and instruction

ÅPASS scores that are easily measured in 40-60 
minutes
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