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}Co- author of  
ƁAutism Spectrum Rating Scales 

(ASRS; Goldstein & Naglieri, 2009).  

ƁAssessment of Autism Spectrum 
Disorders text (Goldstein, Naglieri & 
Ozonoff , 2009).  

ƁCognitive Assessment System 
(Naglieri & Das, 1997).  

Examinerôs Manual 

}For a free trial go to 
http://www.mhs.com  
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}Interest in intelligence and instruction  

}Experiences at UGA  

}Test development  

}Need for science to support practice  

}Psychometrics  

}Evidence based interpretation  

}My personal perspective on being a 
researcher and test developer  

}Why this work?  
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} An understanding of Autism Spectrum Disorders (ASD)  

} Symptoms of ASD: Building the ASRS  

} Methods for assessment  

} Importance of psychometric quality and a national 
standardization sample  

} Autism Spectrum Rating Scale (Goldstein & Naglieri, 2009)  
ƁStructure, Reliability, & Validity  

} Autism Spectrum Rating Scale Short Form (Goldstein & 
Naglieri, 2009)  
ƁStructure, Reliability, & Validity  

} ASRS Interpretation with other measures  

} Conclusions  
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}In the DSM - IV Autism Spectrum Disorder 
(ASD) was referred to as the Pervasive 
Developmental Disorders (PDD)  
ƁThe term PDD emphasizes the pervasiveness of 

disturbances over a wide range of different 
domains affecting the development.  
ƁOnset in infancy or early childhood.  

ƁThose with PDDs share certain clinical features 
but appear to have diverse etiologies and clusters 
of symptoms.  

}The DSM IV- TR definition of autistic disorder 
contains 12 criteria equally divided among 
three clusters of symptoms.  
1. Social interaction.  

2. Communication/play/social interaction.  

3. Limited patterns of interests and behavior.  
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}Gillberg  argued that communication 
and social are not separate behavioral 
clusters  

}Social/Communication  
ƁImpaired social interaction  
ƁNon - verbal communication problems  
ƁSpeech and language problems despite 

superficial language skills  

}Unusual Behaviors  
ƁOdd interests and routines  
ƁSelf absorbed behavior  
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Christopher Gillberg is the 

founding editor of the journal 

European Child & Adolescent 

Psychiatry, and is the author 

and editor of many scientific 

and educational books. 

}DSM- IV- TR, diagnosis of ASD requires the 
presence of three clusters of behaviors :  
Ɓ(1) impairment in social interaction,  

Ɓ(2) impairment in communication, and  

Ɓ(3) repetitive and stereotypical patterns of behavior  

}Researchers ( Gillberg , Gotham et al., 2008; 
Gotham, Resi, Pickles, & Lord, 2007), 
suggests that a better conceptualization has 
two components:  
ƁSocial and communication symptoms  

ƁRepetitive behaviors   
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}How can we test this?  
ƁUse a large sample of children, evaluate the inter -

relationships among the symptoms using factor 
analysis ð we did this with the ASRS data  

}The ASRS items were subjected to a series of 
exploratory factor analyses in order to 
determine the extent to which symptoms of 
ASD form factors that support current 
understanding of the disorder  

}We used...  

11 
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}A two - factor solution was best for parent and 
teacher raters   
ƁFactor I: included primarily items related to both 

socialization and communication (e.g., keep a 
conversation going, understand how someone else 
felt) -  Social/Communication  

ƁFactor 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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}A two - factor solution was best for parent and 
teacher raters   
ƁFactor I: included primarily items related to both 

socialization and communication (e.g., keep a 
conversation going, understand how someone else 
felt) -  Social/Communication  

ƁFactor 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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}A three - factor solution was best for both 
parent and teachers versions of the ASRS  
ƁFactor I: included primarily items related to both 

socialization and communication -
Social/Communication  

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

ƁFactor 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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}A three - factor solution was best for both 
parent and teachers versions of the ASRS  
ƁFactor I: included primarily items related to both 

socialization and communication -
Social/Communication  

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

ƁFactor 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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}A three - factor solution was best for both 
parent and teachers versions of the ASRS  
ƁFactor I: included primarily items related to both 

socialization and communication -
Social/Communication  

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

ƁFactor 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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}The consistency of the ASRS scale structure 
across several demographic groups (gender, 
age group, race, and clinical status) was 
studied  

}The factor loadings for the groups were 
correlated using the coefficient of congruence  
Ɓresults revealed a very high degree of consistency 

between all groups  

Ɓindicating that the factor structure of the forms 
generalized across the demographic groups  

ƁSee ASRS Manual for details  
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}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  
ƁAges 2 ð 5 years  

¶Social / Communication  

¶Unusual Behaviors  

ƁAges 6 ð 18 years  

¶Social / Communication  

¶Unusual Behaviors  

¶Self- Regulation  

}This is the organizational form of the ASRS  
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Goldstein & Naglieri (2009)  
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}Develop an empirically supported multi -
factor scale that reflects the Autism spectrum  

29 

 

Ages 2 - 5 Years  Ages 6 ð 18 years  

}Ages 2 - 5 Years  
ƁPeer Socialization  

ƁAdult Socialization  

ƁSocial/Emotional 
Reciprocity  

ƁAtypical Language  

ƁStereotypy  

ƁBehavioral Rigidity  

ƁSensory Sensitivity  

ƁAttention / Self 
Regulation  

}6-  18 Years  
ƁPeer Socialization  

ƁAdult Socialization  

ƁSocial/Emotional 
Reciprocity  

ƁAtypical Language  

ƁStereotypy  

ƁBehavioral Rigidity  

ƁSensory Sensitivity  

ƁAttention  
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Develop scales that were organized on the basis 
of the content of items for Treatment Planning  
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}Base standard scores on a national sample 
of individuals aged 2 ð 18 years who 
represent the US on a number of key 
variables.  

}Why compare childrenõs scores to a 
nationally representative sample?  
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} An understanding of Autism Spectrum Disorders (ASD)  

} Symptoms of ASD  

} Methods for assessment  

} Importance of psychometric quality and a national 
standardization sample  

} Autism Spectrum Rating Scale (Goldstein & Naglieri, 2009)  
ƁStructure, Reliability, & Validity  

} Autism Spectrum Rating Scale Short Form (Goldstein & 
Naglieri, 2009)  
ƁStructure, Reliability, & Validity  

} Conclusions  
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}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.  

}What is the current state of the art?  
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}Psychometric  issues for 
Autism rating scales is 
provided in the chapter by 
Naglieri & Chambers in 
Assessment of Autism 
Spectrum Disorders 
(Goldstein, Naglieri, & 
Ozonoff , 2009)  

35 

}test  
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tests  

We donõt know 
the ages of 
those in the  
comparison 

group  

tests  

We sometimes 
donõt know the 

size  of the 
comparison 

group  
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tests  

No nationally 
representative 

samples  

tests  

Typically 
only raw 

scores are 
provided  
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}What is the problem with not having a 
national norm?  
ƁYou donõt 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)?  
ƁYou donõt know how similar a childõs behavior is in 

relation to the norm  

ƁLetõs look at some data é 
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}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.  
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}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  
ƁChildren with ASD  

ƁNationally representative sample  

43 

}The sample of children with ASD (N = 243) 
were diagnosed with  
ƁAutism (n = 137), Asperger Syndrome ( n = 80), or 

Pervasive Developmental Disorder - Not Otherwise 
Specified ( n = 26).   

Ɓcomprised of individuals with a single primary 
diagnosis made by a qualified professional (e.g., 
psychiatrist, psychologist) 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).  
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}The sample, representative of the US 
population, included males and females from 
each of the four geographic regions of the US 
and four racial - ethnic groups (Asian, Black, 
White - Not Hispanic and Hispanic Origin aged 
6 ð 18 years.   

}The N = 1,828 (See Goldstein & Naglieri 
(2009) for more details about the normative 
sample of the ASRS and those identified with 
ASD.)  

45 

}Total Raw Scores on the ASRS for 6 - 18 Year 
olds rated by Teachers.  
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Mean  SD N 

Total ASD Sample  129.1  46.9  243  

Normative Sample  53.1  36.1  1,828  
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47 47 

Raw Score ASD National 
  Comparison Comparison 

170 59 82 
165 58 81 
160 57 80 
155 56 78 
150 54 77 
145 53 75 
140 52 74 
135 51 73 
130 50 71 
125 49 70 
120 48 69 
115 47 67 
110 46 66 
105 45 64 
100 44 63 
95 43 62 
90 42 60 
85 41 59 
80 40 57 
75 38 56 
70 37 55 
65 36 53 
60 35 52 
55 34 51 
50 33 49 
45 32 48 
40 31 46 
35 30 45 
30 29 44 
25 28 42 

A Raw Score 
of 130 is a T 
of 50 based 

on ASD 
sample  

A Raw Score 
of 80 is a T 
of 40 based 
on the ASD 

sample   

A Raw Score 
of 96 (1 SD 
below the 

ASD sample 
mean) is a T 
of 62 based 
on national 
reference 

group  

48 48 

Raw Score ASD National 
  Comparison Comparison 

170 59 82 
165 58 81 
160 57 80 
155 56 78 
150 54 77 
145 53 75 
140 52 74 
135 51 73 
130 50 71 
125 49 70 
120 48 69 
115 47 67 
110 46 66 
105 45 64 
100 44 63 
95 43 62 
90 42 60 
85 41 59 
80 40 57 
75 38 56 
70 37 55 
65 36 53 
60 35 52 
55 34 51 
50 33 49 
45 32 48 
40 31 46 
35 30 45 
30 29 44 
25 28 42 

A Raw Score 
of 130 is a T 
of 50 based 

on ASD 
sample  

A Raw Score 
of 80 is a T 
of 40 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  
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49 

Rater 

Age in 

Years 

Obt  

r 

Corr 

 r N 

GARS-2 ASRS 

M SD M SD 

GARS  

Autism 

Index 

Parent 2ς5  .83 .61 78 100.9 25.7 74.5 11.4 

Teacher 2ς5  .76 .41 53 100.1 30.5 75.3 12.7 

Parent 6ς18  .80 .63 104 93.9 24.4 69.3 10.0 

Teacher 6ς18  .82 .68 116 88.6 23.3 69.8 10.0 

Note: GARS-2 standard scores are mean 

of 100, SD of 15; 80+ = concern. 
Note: almost 1 SD 
below GARS mean 

= ASRS T of 70 
(+2 SD)  

Almost 1 SD 
below GARS 

mean = ASRS T 
of 70 (+2 SD)  

}N = 115 with 
clinical 
diagnosis: 
Autism (49%), 
PDD- nos  (12%), 
Asperger  (15%), 
LD (12%),     
ADHD (12%)  

}GARS- 2 mean = 
87.4 (SD = 23.6)  

}ASRS mean = 
70.1 (SD = 9.9)  

50 

85 

60 

GARS2 Yes  
ASRS No 

GARS2 Yes 
ASRS Yes 

GARS2 No 
ASRS Yes 

GARS2 No  
ASRS No 
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}Conclusions  
ƁThe diagnostic conclusions we reach are greatly influenced 

by the tools we use  

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

ƁNorms that represent a typical population are 
needed for all assessment tools  

ƁWe have an obligation to use the highest quality 
tests  
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}Only tests that yield 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  

}Comparisons to children with symptoms 
of Autism only  can be misleading  

}The use of raw scores should be avoided 
in all tests (especially achievement tests)  
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Ages 2 - 5, 6 - 18 year groups  

53 

}Sample was stratified by  
ƁSex, age, race/ethnicity, parental education level 

(PEL; for cases rated by parents), geographic region  

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

ƁParents provided PEL of both parents  

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

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

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

55 

Note: All 
norms are 
based on 
these age 
groups.  

}Validity samples were collected  
Ɓa single primary diagnosis was indicated  

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

ƁCriteria were made using DSM - IV- TR or ICD - 10  

ƁClinical samples include  

¶ASD (N = 580)  

¶ADHD (N = 250)  

¶Communication Delay ( N = 180)  

¶Developmental Delay ( N = 140)  

¶Anxiety / Depression ( N = 100)  
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} An understanding of Autism Spectrum Disorders (ASD)  

} Symptoms of ASD  

} Importance of psychometric quality and a national 
standardization sample  

} Methods for assessment  

} Autism Spectrum Rating Scale (Goldstein & Naglieri, 2009)  
ƁStructure, Reliability, & Validity  

} Autism Spectrum Rating Scale Short Form (Goldstein & 
Naglieri, 2009)  
ƁStructure, Reliability, & Validity  

} ASRS Interpretation with other measures  

} Conclusions  
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}History  

}Questionnaires  

}Observation  

} Interaction  

}Cognitive, neurodevelopmental  and language data  

}Adaptive functioning  

}Emotional functioning  

}Consideration of differential diagnosis and/or 
comorbidity  

58 
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}Topics to consider  
ƁEvaluation of age of onset  

ƁSocial dysfunction including play  

ƁCommunication dysfunction (pragmatics and 
semantics)  

ƁUnusual behaviors (e.g. need for sameness, odd 
interests, sterotypies ) 

}Instruments to assist in diagnosis  
ƁTests (e.g., ADOS)  

ƁRating scales  
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}Gilliam Autism Scale  

}Childhood Autism Rating Scale  

}Autism Behavior Checklist  

}Checklist for Autism in Toddlers  

}Gilliam Asperger  Rating Scale  

}Autism Spectrum Rating Scale  

60 



7/1/2014 

31 

} An understanding of Autism Spectrum Disorders (ASD)  

} Symptoms of ASD  

} Methods for assessment  

} Importance of psychometric quality and a national 
standardization sample  

} Autism Spectrum Rating Scale (Goldstein & Naglieri, 2009)  
ƁStructure, Reliability, & Validity  

} Autism Spectrum Rating Scale Short Form (Goldstein & 
Naglieri, 2009)  
ƁStructure, Reliability, & Validity  

} ASRS Interpretation with other measures  

} Conclusions  
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}Produce a rating scale that includes 
behaviors associated with ASRS that meets 
the various needs of the clinician  
ƁHas different forms for early childhood and 

school aged populations  

ƁUses the same set of questions for parents and 
teachers  

ƁIs easy to administer and score  

ƁHave reliability and validity  

}Letõs look at the forms and their useé 
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} Instructions to the 
raters (parents 
and teachers) for 
ages 2 ð 18 years  

63 
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} Underlying page contains item ratings and separation of 

items into scales . 
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}T- scores, percentile ranks, and confidence 
intervals are recorded on the form  

66 



7/1/2014 

34 

}Raw scores are converted to T - scores  
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69 

70 
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73 

 

ASRS for those with  

limited or no language skills  
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}Scoring the 
ASRS for those 
who do not 
speak or speak 
infrequently  

75 
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77 

Raw Score 
(20) with 

verbal items 
omitted  

Prorated Raw Score 
(24) used to obtain 

scale T - score  
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}Reliabilities are 
still high  

}Factor 
structure is 
unchanged  

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

79 
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  Parent Raters   Teacher Raters 

   2-5  6-11  12-18 Median    2-5  6-11  12-18 Median 
Total Scale .95 .97 .97 .97   .94 .97 .97 .97 
Social/Communication .94 .91 .92 .92   .95 .93 .92 .93 
Unusual Behaviors .91 .94 .93 .93   .85 .93 .94 .93 
Self-Regulation  -  .92 .93 .93    -  .94 .93 .94 
Treatment Scales                   
Peer Socialization .77 .84 .84 .84   .85 .84 .83 .84 
Adult Socialization .67 .77 .79 .77   .78 .80 .77 .78 

Social/Emotional Reciprocity .83 .85 .88 .85   .88 .89 .89 .89 
Atypical Language .71 .81 .82 .81   .59 .75 .80 .75 
Stereotypy .75 .79 .77 .77   .67 .69 .72 .69 
Behavioral Rigidity .85 .89 .86 .86   .82 .90 .90 .90 
Sensory Sensitivity .71 .79 .77 .77   .59 .77 .84 .77 
Attention/Self-Regulation (2-
5) or Attention (6-18) .83 .90 .89 .89   .83 .92 .91 .91 

Note: The ASRS form for ages 2-5 has two empirically derived scales (Social/Communication 
and Unusual Behaviors). 
                    

81 

And an updated view of ASD  
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}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  
ƁThese data will be presented  
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}cases were used only if the following 
criteria were met:  
Ɓa single primary diagnosis was indicated  

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

Ɓthe diagnosis made according to the DSM - IV- TR 
(APA, 2000) or ICD - 10 (WHO, 2007)  

Ɓappropriate methods (e.g., record review, rating 
scales, observation, interview) were used during 
diagnosis  

}See ASRS Manual (pg. 49) for more details  
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}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 .  
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40

45

50

55

60

65

70

75

Total Score Social/Comm Unusual Beh

ASD

Clinical

General Pop

86 

Note: Values from ASRS Manual (Goldstein & Naglieri, 2009) pages 66 ï 67. 
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40

45
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55
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65
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75

Total Score Social/Comm Unusual Beh

ASD

Clinical

General Pop

87 

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

40

45

50

55

60
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ASD
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General Pop

88 

Note: Values from ASRS Manual (Goldstein & Naglieri, 2009) page 67. 
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40

45

50

55

60
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Total Score Social/Comm Unusual Beh Self Reg

ASD

ADHD

Clinical

General Pop

89 

Note: Values from ASRS Manual (Goldstein & Naglieri, 2009) page 67. 
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}For ages 2 - 5 years the ASRS Total T - Score 
(mean of 50 and SD of 10) is an equally 
weighted composite of  
ƁSocial/Communication  

ƁUnusual Behaviors  

}For ages 6 - 18 years the Total T - score is an 
equally weighted composite of  
ƁSocial/Communication  

ƁUnusual Behaviors  

ƁSelf- Regulation scales  
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}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  
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}There are three types of reports  
ƁInterpretive  

ƁComparative  

ƁProgress  
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Once you 

click 

ñGenerate 

Reportò, the 

report 

appears on 

screen. 

This is the 

Interpretive 

Report.  

 From this 

screen you 

can print and 

close the 

report and 

access it 

again later.  

Or you can 

save the 

report in 

PDF format 

to you 

computer. 

 


