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Disclosures

3

The BIG picture

• The evaluations we provide can alter the course of a 
student’s life; making this one of the most important 
tasks we have.

• We want assessment tools that
 Helps us understand WHY a student fails

 Informs us about strengths & weaknesses

 Helps us determine intervention  targets

 Is fair for students from diverse populations 

• These goals can be achieved if we use well developed 
measures
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Kanner’s Description (1943)

➢Wrote Child Psychiatry (1935), the 
first English language textbook to 
focus on the psychiatric problems of 
children 

➢Kanner, together with Hans Asperger, 
initiated the modern study of autism.

➢He introduced the label early infantile 
autism in 1943 in his paper : Kanner, 
L. (1943). Autistic disturbances of 
affective contact. Nervous Child, 2,
217-250.
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http://affect.media.mit.edu/Rgrads/Articles/pdfs/Kanner-1943-OrigPaper.pdf

7

http://affect.media.mit.edu/Rgrads/Articles/pdfs/Kanner-1943-OrigPaper.pdf

➢Donald possessed flawless ability to name musical notes as they were 
played on a piano and a genius for multiplying numbers in his head. 

8

 When asked what is “87 times 23,” with his 
eyes closed and not a hint of hesitation, 
Donald correctly answered “2,001.” 

 He calculated the number of bricks in the 
facade of the high school merely by glancing at 
it. 
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http://affect.media.mit.edu/Rgrads/Articles/pdfs/Kanner-1943-OrigPaper.pdf

➢What is he doing now…?

9

Meet Donald Gray Triplett, 77, of Forest, 
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Autism’s First Child

➢Donald drives his car with a distinct rhythm. 

• After pressing on the gas pedal for a second, he lets up briefly, and 
then presses back down again. Down. Release. Down. Release. The 
tempo doesn’t vary. 

➢Though his forward posture and two-fisted grip on the 
wheel are those of an old man, his face beams like a boy’s. 
He wears the expression, at once relaxed and resolute, of a 
man who is doing precisely what he wants to be doing. 

11

Kanner’s Description (1943)
➢Inability to relate to others

➢Disinterest in parents and people

➢Language difficulties 

➢fascination with inanimate objects

➢Resistance to change in routine

➢Purposeless repetitive movements

 A wide range of cognitive skills

 Where they possess an innate inability 
for emotional contact

12

Leo Kanner
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http://en.wikipedia.org/wiki/File:Leo-Kanner.jpeg
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DSM V
➢Social Interactions / Communication

14

Unusual Behaviors
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Goal #1

➢Develop an empirically supported multi-factor 
scale that reflects the Autism spectrum 

15

Factor Analysis for 2-5 Years

➢A two-factor solution was best for parent and teacher raters

• Factor I: included primarily items related to both socialization and 
communication (e.g., keep a conversation going, understand how 
someone else felt) - Social/Communication

• Factor II: included items related to behavioral rigidity (e.g., insist 
on doing things the same way each time), stereotypical behaviors
(e.g., flap his/her hands when excited), and overreactions to 
sensory stimulation (e.g., overreact to common smells)- Unusual 
Behaviors

16
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Factor Analysis for 2-5 Years

➢A two-factor solution was best for parent and teacher raters

• Factor I: included primarily items related to both socialization and 
communication (e.g., keep a conversation going, understand how 
someone else felt) - Social/Communication

• Factor II: included items related to behavioral rigidity (e.g., insist 
on doing things the same way each time), stereotypical behaviors
(e.g., flap his/her hands when excited), and overreactions to 
sensory stimulation (e.g., overreact to common smells)- Unusual 
Behaviors
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Factor Analysis for 6-18 Years

➢A three-factor solution was best for both parent and teachers 
versions of the ASRS 

• Factor I: included primarily items related to both socialization and 
communication -Social/Communication

• Factor II: included items related to behavioral rigidity, stereotypical 
behaviors and overreactions to sensory -Unusual Behaviors

• Factor III: included items related to attention problems (e.g., become 
distracted), impulsivity (e.g., have problems waiting his/her turn), and 
compliance (e.g., get into trouble with adults, argue and fight with other 
children) -Self-Regulation. 

18
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Factor Analysis for 6-18 Years

➢A three-factor solution was best for both parent and 
teachers versions of the ASRS 

• Factor I: included primarily items related to both socialization and 
communication -Social/Communication

• Factor II: included items related to behavioral rigidity, stereotypical 
behaviors and overreactions to sensory -Unusual Behaviors

• Factor III: included items related to attention problems (e.g., 
become distracted), impulsivity (e.g., have problems waiting 
his/her turn), and compliance (e.g., get into trouble with adults, 
argue and fight with other children) -Self-Regulation. 

19

Factor Analysis for 6-18 Years
➢A three-factor solution was best for both parent and 

teachers versions of the ASRS 

• Factor I: included primarily items related to both socialization 
and communication -Social/Communication

• Factor II: included items related to behavioral rigidity, 
stereotypical behaviors and overreactions to sensory -Unusual 
Behaviors

• Factor III: included items related to attention problems (e.g., 
become distracted), impulsivity (e.g., have problems waiting 
his/her turn), and compliance (e.g., get into trouble with adults, 
argue and fight with other children) -Self-Regulation. 
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Factor Consistency Ages 2-5

21

Factor Consistency Ages 6-18

For More on Factor Analysis of ASRS
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Current View of ASD In ASRS

➢Based on the factor analysis, we suggested that ASD is best 
described as having two clusters of behaviors for children ages 2-5 
and three for those aged 6 to 18 years of age

• Ages 2 – 5 years 
 Social / Communication

 Unusual Behaviors

• Ages 6 – 18 years
 Social / Communication

 Unusual Behaviors

 Self-Regulation

➢This is the organizational form of the ASRS 

23

Goal #2

➢ Ages 2-5 Years 

▪ Peer Socialization

▪ Adult Socialization

▪ Social/Emotional Reciprocity

▪ Atypical Language

▪ Stereotypy

▪ Behavioral Rigidity

▪ Sensory Sensitivity

▪ Attention / Self Regulation

➢ 6- 18 Years

▪ Peer Socialization

▪ Adult Socialization

▪ Social/Emotional Reciprocity

▪ Atypical Language

▪ Stereotypy

▪ Behavioral Rigidity

▪ Sensory Sensitivity

▪ Attention

24

Develop scales that were organized on the basis of the content of 

items for Treatment Planning

23
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Questions and Thoughts Please

25

Goal #3

➢ Base standard scores on a national sample of 
individuals aged 2 – 18 years who represent the US 
on a number of key variables.

➢ Why compare children’s scores to a nationally 
representative sample?

26
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Importance of a National Norm

➢The way we calibrate a psychological test or rating 
scale score has a direct impact on the reliability and 
validity of the instrument

➢The composition of the comparison and 
characteristics of the group is especially important 
whenever diagnostic decisions are being made.

➢Psychometric  Issues by Naglieri & Chambers
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Importance of a National Norm

➢What is the problem with not having a national norm?

• You don’t know how typical children perform 

 Typical means a wide variety of individuals who vary on important 
demographic variables

➢What is the problem with not having a standard score like a 
T-score (mean of 50 and SD of 10)?

• You don’t know how similar a child’s behavior is in relation to the 
norm

• Let’s look at some data …

29

Diagnostic Reference Groups

➢Naglieri, J. A. (2012). Psychological Assessment by School 
Psychologists: Opportunities and Challenges of A Changing 
Landscape. In  K. Geisinger & B. A. Bracken (Eds.) APA 
Handbook of Testing and Assessment in Psychology. 
Washington, D.C.: American Psychological Association.

➢ I studied the differences between results when using a 
nationally representative sample versus a sample of 
children identified as having Autism as a reference group 

➢Raw score to standard score (T-scores) conversion table 
was constructed based on two different reference groups

• Children with ASD

• Nationally representative sample

30

29
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Comparison Groups

➢The sample of children with 
ASD (N = 243)

• Autism (n = 137), Asperger 
Syndrome (n = 80), or Pervasive 
Developmental Disorder-Not 
Otherwise Specified (n = 26).  

• according to the DSM-IV-TR (APA, 
2000) or ICD-10 (WHO, 2007)) 
using appropriate methods (e.g., 
record review, rating scales, 
observation, and interview). 

31

➢The sample, representative 
of the US population, 
included males and females 
from each of the four 
geographic regions of the US 
and racial-ethnic groups

➢The N = 1,828 (See Goldstein 
& Naglieri (2009) for more 
details

Raw Scores 

to T scores

32

ASRS ASD National
Raw Score Comparison Comparison

145 53
140 52
135 51
130 50
125 49
120 48
115 47
110 46
105 45
100 44
95 43
90 42
85 41
80 40
75 38
70 37
65 36
60 35
55 34
50 33
45 32
40 31
35 30

Shaded boxes = 

MEAN of the ASD 

and National 

Samples

A Raw Score of 

130 is a T of 

50 based on 

ASD sample

A Raw Score of 

90 is a T of 42 

based on the 

ASD sample  

A Raw Score of 90 is a T of 

42 based on ASD sample; 

but a T score of 60 (1 SD 

above the national reference 

group

31
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Importance of a National Norm
➢ Section Conclusions

▪ The diagnostic conclusions we reach are 
greatly influenced by the tools we use 

▪ The composition of the reference group 
can make a substantial difference in the 
conclusions reached

▪ Norms that represent a typical 
population are needed for all assessment 
tools

▪ Standard scores based on a  
representative normal sample should be 
used in clinical practice. 

▪ A comparison of ASD symptoms to a 
normative group is very helpful

33

ASRS National Norm

Note: at ages 2-16 years there were 80 subjects (40 girls and 40 boys) per 
one year age group. At ages 17-18 there were 80 subjects (40 girls and 40 
boys) across this two year interval.

34

ASRS Standardization Samples by Age and Rater

Age Groups Parent Raters Teacher Raters

2 - 5 Years 320 320

6 - 11 Years 480 480

12 - 18 Years 480 480

Sub Total n 1,280 1,280

TOTAL N 2,560

33
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Importance of a National Norm

➢Sample was stratified by

• Sex, age, race/ethnicity, parental education level (PEL; for cases 
rated by parents), geographic region 

• Race/ethnicity of the child (Asian/Pacific Islander, Black/African 
American/African Canadian, Hispanic, White/Caucasian, Multiracial 
by the rater

• Parents provided PEL of both parents

 the higher of the two levels was used to classify the parental education level 
of the child

• All raters completed the ASRS via the paper-and-pencil or online 
methods. 

35

Questions and Thoughts Please
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Forms

➢Instructions to the raters 
(parents and teachers) for 
ages 2 – 18 years

38

37

38
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ASRS Forms

39

Raw , T, Percentile, Classification

➢T-scores, percentile ranks, and confidence 
intervals are recorded on the form

40

39

40
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ASRS 
Forms

➢Raw 
scores are 
converted 
to T-
scores

41

Reading Level of the ASRS

42

41

42
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Validity of the Factors 

➢Factor analysis is a valuable tool to understand how items 
group

➢But we also need to know if the items have validity

➢Discriminating children with ASD from the regular 
population is important

➢Discriminating children with ASD from those who are not in 
the regular population but not ASD is very important

• These data will be presented 

43

ASRS Profiles

➢A scale like the ASRS should differentiate children with ASD 
from the normal population.

➢Comparison to regular children should show that those with 
ASDs have high scores.

➢Comparisons to other clinical groups should also show 
differences from those with ASDs.

➢Comparisons of the ASD to regular and other clinical 
samples gives an essential examination of validity .

44

43
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Validity Studies

➢Validity samples were collected

• a single primary diagnosis was indicated

• a qualified professional (e.g., psychiatrist, psychologist) had made 
the diagnosis

• Criteria were made using DSM-IV-TR or ICD-10

• Clinical samples include 

 ASD (N = 580), ADHD (N = 250), Communication Delay (N = 180), 
Developmental Delay (N = 140) and Anxiety / Depression (N = 100)

45

ASRS Validity: Parents 2-5 

40

45

50

55

60

65

70

75

Total Score Social/Comm Unusual Beh

ASD

Clinical

General Pop

46

Note: Values from ASRS Manual (Goldstein & Naglieri, 2009) pages 66 – 67.

40

45

50

55

60

65

70

75

Total Score Social/Comm Unusual Beh

ASD

Clinical

General Pop

ASRS Validity: Teachers 2-5 

45

46
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ASRS Validity: Parents 6-18 

40

45

50

55

60

65

70

75

Total Score Social/Comm Unusual Beh Self Reg

ASD

ADHD

Clinical

General Pop

47

Note: Values from ASRS Manual (Goldstein & Naglieri, 2009) page 67.

ASRS Validity: Teachers 6-18 

40

45

50

55

60

65

70

75

Total Score Social/Comm Unusual Beh Self Reg

ASD

ADHD

Clinical

General Pop

48

Note: Values from ASRS Manual (Goldstein & Naglieri, 2009) page 67.

47
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2013 Technical 
Report for 
Nonverbal Cases

➢Scoring the ASRS 
for those who do 
not speak or speak 
infrequently

49

Naglieri & Goldstein (2012)

50

➢Reliabilities are still 
high

➢Factor structure is 
unchanged

➢ASRS prorating 
method works well 
for those with 
limited or no 
language  

49

50



12/10/2020

26

Administration Scoring Options

51

ASRS Interpretation

➢The DSM-IV-TR Scale includes items that represent the 
symptoms used as part of the diagnostic criteria for ASD. 

➢Additional criteria (e.g., age of onset, differential diagnosis, 
and level of impairment) must be met before a DSM-IV-TR 
diagnosis can be assigned

52

51

52
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ASRS Interpretive Report

ASRS Interpretive Report

54

53

54
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ASRS Interpretive Report

55

ASRS Interpretation

➢Description of T scores

➢Estimated true score confidence intervals are provided for 
all scales

56

55

56



12/10/2020

29

ASRS Interpretive Report

57

ASRS Interpretation

➢ss

58

57
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ASRS Comparative Report

59

ASRS Comparative Report

60

59

60
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ASRS Comparative Report

➢ss

61

ASRS Comparative Report

62

61
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ASRS Comparative Report

63

ASRS Comparative Report

64

63
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ASRS Comparative Report

65

Inter-Rater Consistency: 6-18 Yrs

66

General Population Sample

Obt Cor N Parent Teacher d -

ratior r M SD M SD

Total Score
.51 .57 234 46.3 9.1 46.2 9.4 .01

Social/Communication
.60 .68 266 46.2 9.1 46.9 9.0 .08

Unusual Behaviors
.44 .50 252 48.0 9.2 46.2 9.2 .20

Self-Regulation
.57 .62 276 46.7 8.9 46.1 10.0 .06

DSM-IV-TR Scale
.55 .61 251 46.7 9.0 47.1 9.6 .04

Clinical Sample Obt Cor N Parent Teacher d –

ratior r M SD M SD

Total Score
.84 .67 210 65.4 13.0 63.0 13.1 .18

Social/Communication
.84 .61 232 62.2 14.1 62.4 14.4 .01

Unusual Behaviors
.78 .63 238 64.9 12.4 60.4 12.5 .36

Self-Regulation
.80 .75 233 62.1 11.1 60.9 10.7 .11

DSM-IV-TR Scale
.83 .62 231 65.6 13.9 62.6 13.5 .22

65

66
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Your Questions or Thoughts?

67
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Short Form

69

ASRS Spanish Short Forms

70

69

70
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Short Form - Validity  2-5 Yrs

71

ASRS Short Form - Reliability 

72

71

72
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ADOS and ASRS Sample Description

➢University of Virginia Autism Genetic Resource Exchange
(AGRE) project data

➢Sample selection

• If the child met criteria for ASD or Autism on the ADOS and met 
criteria for Autism on the ADI-R, they were considered to be on the 
autism spectrum - ASD or Autism - (whichever they met according 
to the ADOS).

• In the AGRE dataset the ADOS is used in conjunction with the ADI 
to classify the child

73

74
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Sample Description

➢Ages 6-18 (Mean = 10.3; 
SD = 3.1)

➢N = 90

➢82% (N = 74) Males, 18% 
(N = 16) Females

ADOS 
Diagnosis

ASRS 
Total 

( T > 59)

Autism or
ASD 81 80

No 
Diagnosis 9 10

ASRS & Attention Difficulty

➢Individuals with ASD have been described as 
having “difficulties in disengaging and shifting 
attention” (p. 214) (see Klinger, O’Kelley, & Mussey’s

chapter 8 in Assessment of Autism Spectrum Disorders 
(Goldstein, Naglieri, & Ozonoff, 2009)

➢the ASRS (6–18 Years) and Cognitive 
Assessment System (CAS; Naglieri & Das, 1997) 
was administered to children diagnosed with 
an ASD

76

75

76
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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!

77

PASS is a Brain Based Approach to Intelligence

➢Psychologists, 
teachers, parents, 
and students can all 
use a common 
language to 
describe abilities 
without the 
esoteric terms we 
have used for years 
– NO psychobabble

78

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

77

78
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PASS Theory: Planning

➢Planning is a neurocognitive function 
similar to executive function

➢Planning is needed for setting goals, 
making decisions, predicting the outcome 
of peoples’ actions, impulse control, 
strategy use

➢Planning is used when we decide how to 
solve any problem from academics to 
social situations and life in general

79

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

80

79

80
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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

81

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

PASS 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

• Recall a series of words

• Decoding words
• Letter-sound correspondence

• Phonological tasks

• Understanding the syntax of sentences

• Comprehension of written instructions

82

Recall of Numbers in Order 

Successive Processing

81

82
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Differentiate ASD from ADHD and SLD

83

ASRS & Attention Difficulty

80

85

90

95

100

105

Planning Simultaneous Attention Successive

ASRS

ADHD

Note: Values for CAS for children with ADHD from Naglieri & Das (1997) CAS 

Interpretive Handbook

84

SLD

83

84
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Differential Diagnosis: ADHD vs ASD

ASD Profile
CAS

130

125

120

115

110

105

100

95

90

85

80

75

ASRS

70

67

63

60

57

53

50

47

43

40

37

33

Plan Sim Att Succ SC UB SReg

Autism Profile
CAS

130

125

120

115

110

105

100

95

90

85

80

75

ASRS

70

67

63

60

57

53

50

47

43

40

37

33

Plan Sim Att Succ SC UB SReg

ADHD Profile

ASD - Italy

86

85

86
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Autism and Asperger Syndrome

ASRS preliminary findings

87

Autism & Asperger’s

88

87

88
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Autism vs Asperger 6-18

89

An Important 
Case from 
Norway

➢ From school:

➢ 14-Year-old young man has good social functions with certain limits e.g. 
rigidity. Many interests, but some of them were thought of as childish by his 
peers.

➢ Reading: OK reading, making appropriate progress. 

➢ Difficulties with multi-syllable-words  

➢ Difficulties with finding words. Mispronunciations, received services by speech 
therapist.

➢ From parents:

➢ Autism diagnosed at age 7.

➢ He has had a great deal of his schooling as 1-1 with a special needs teacher or 
assistant.

➢ In school-years 8-10 a lot of outdoors activities and kitchen work, not so much 
curriculum content, which the parents think he could benefit from.

➢ We met him one year ago, for three days assessment and teaching. Based on 
this, and the CAS2 and Autism Spectrum Rating Scale from 2018 we completed 
an evaluation and recommendations for his schooling. 

PASS scores from CAS 

and Autism Spectrum 

Rating Scale (ASRS) 

results 

89

90
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91

Significant 
Discrepancy

Significant 
Discrepancy

Consistent 
Scores

Academic Skills 
Weakness(es)

Language and 
Communication

Processing 
Weakness

Successive = 60

Processing 
Strengths

Planning = 93
Simultaneous = 91

• Discrepancy
between high 
and low 
processing  
scores

• Discrepancy
between high 
processing  
and low 
achievement

• Consistency
between low 
processing 
and low 
achievement

92

The Discrepancy 

Consistency 

Method (DCM) 

was first 

introduced in 

1999 (most 

recently in 2017)

91

92
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➢ASRS Interpretation with other measures

➢Conclusions
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Final Thoughts

➢Accurate diagnosis requires well developed tools that

• Are standardized on a typical sample that represents the US 
population

• Represent current understanding of ASDs, especially the role of 
self-regulation

• Have good reliability and validity

• Have relevance to intervention

• Are relatively easy to administer and score

➢Our overall goal is greater understanding to help individuals 
with ASD
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Questions and Thoughts Please
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Jack A. Naglieri October 2020

This pandemic will not last forever, but the lessons we teach our 

children about how to cope with adversity will last a lifetime.

Jack A. Naglieri October 2020
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