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ABSTRACT

Autism is a neurobiological disorder that is diagnosed through careful behavioral
assessment in early childhood. Appropriate measurement of autism is essential for
determining appropriate intervention strategies. Whereas, there are only a limited autism
measures available for use in China. For this reason, valid and reliable measures of
autism for use with Chinese speaking individuals are of critical importance. The purpose
of the present study is to begin the process of developing two measures of autism for use

with Chinese speaking individuals.

The development of the measures of autism with Chinese speaking population was
started by translating the Questionnaire for Parents or Caregivers of Childhood Autism
Rating Scale — Second Edition (CARS2-QPC) and the Gilliam Autism Rating Scale—
Second Edition (GARS-2) into Chinese. The translated versions then were given to a
group of 20 Chinese Immigrants. The individual scores were examined to see the
relationship between the English version and the Chinese version. The individual scores
on the Chinese version and the English version of the CARS2-QPC and the GARS-2
correlated highly and significantly. Therefore, this study provided initial support for these
Chinese versions of the CARS2-QPC and the GARS-2. Limitations and

recommendations for future research were also discussed.
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CHAPTER I

INTRODUCTION

The purpose of the current study is to develop a valid and reliable version of the
CARS2-QPC and the GARS-2 for use with bilingual Chinese or Chinese-American
parents living in the United States. The research will include translation of existing valid
and reliable measures (CARS2-QPC and the GARS-2) into Chinese, administering both
original and translated versions of the instruments to a group of bilingual participants,
and comparing their scores on the versions. The first chapter of this thesis will present
essential background knowledge necessary for a comprehensive understanding of this
study as well as the proposed expectations and hypotheses. Thus, this introduction
includes: (1) a brief review of Autism Spectrum Disorders, including a discussion of the
major symptoms; (2) a discussion of cross-cultural development of tests; (3) a discussion
of concepts of psychological instrument development; (4) a review of available research
literature on Autism Spectrum Disorders in China; and finally (5) a discussion of the
research questions and hypotheses for this study.

The Symptoms and Nature of Autism

In order to fully understand the relevance of this study, one must first understand the
behaviors and symptoms associated with Autism Spectrum Disorders. Autistic Disorder
is one of several types of pervasive developmental disorders (PDDs), also called autism
spectrum disorders (ASDs). There are three most recognized disorders within the autism
spectrum (ASDs), the other two being Asperger syndrome, which lacks delays in
cognitive development and language, and Pervasive Developmental Disorder-Not

Otherwise Specified (commonly abbreviated as PDD-NOS), which is diagnosed when the



full set of criteria for autism or Asperger syndrome are not met (Johnson & Myers, 2007).
According to the Centers for Disease Control (CDC), the phrase Autism Spectrum
Disorders covers a range of disorders that are characterized by developmental delays,
sensory processing issues, and impairments in social behavior. ASDs are highly variable
neurodevelopmental disorders that first appear during infancy or childhood, and generally
follow a steady course without remission. Overt symptoms gradually begin after the age
of six months, become established by age two or three years, and tend to continue
through adulthood, although often in more muted form. The autism spectrum as currently
defined by the Diagnostic and Statistical Manual of Mental Disorders (Filipek et al., 1999)
is distinguished not by a single symptom, but by a characteristic triad of symptoms:
impairments in social interaction, impairments in communication, and restricted interests
and repetitive behavior. It is not unusual for Autistic Disorder to be confused with other
ASDs, such as Asperger’s Disorder, or to have overlapping symptoms. Other concerns,
such as atypical eating, poor muscle tone, or gastrointestinal (GI) symptoms are also
common but are not essential for diagnosis.

Social interaction Social deficits distinguish autism and the related autism spectrum

disorders (ASDs) from other developmental disorders (Rapin & Tuchman, 2008).
Individuals with autism do not develop typical personal interactions in virtually any
setting. This means that affected persons fail to form the social contacts that are such an
important part of typical human development. Making and maintaining friendships often
proves to be difficult for those with autism.

Unusual social development becomes apparent early in childhood. Autistic infants

show less attention to social stimuli, smile and look at others less often, and respond less



to their own name. As the child develops, interaction with others continues to be
abnormal. Autistic toddlers differ more strikingly from social norms; for example, they
have less eye contact and turn taking, and do not have the ability to use simple
movements to express themselves, such as the ability to point at things (Volkmar &
Chawarska et al., 2005). Three- to five-year-old autistic children are less likely to exhibit
social understanding, approach others spontaneously, imitate and respond to emotions,
communicate nonverbally, and take turns with others. There is usually an inability to
develop normal peer and sibling relationships and the child often seems isolated. There
may be little or no joy or interest in normal age-appropriate activities. Most autistic
children display moderately less attachment security than non-autistic children, although
this difference disappears in children with higher mental development or less severe
ASDs (Rutgers & Bakermans-Kranenburg, et al., 2004). Children with autism do,
however, form attachments to their primary caregivers (Sigman & Dijamco, et al., 2004).
Older children and adults with ASD perform differently on tests of face and emotion
recognition (Sigman & Spence, et al., 2006), especially if the faces are unfamiliar.
Affected children or adults may not seek out peers for play or other social interactions. In
extreme cases, they may not even be aware of the presence of other individuals.

Communication Knowledge about human communication is central to theory and clinical

practice in the field of autism. Milestones in language and communication play major
roles at almost every point in development in understanding autism. Most parents of
autistic children first begin to be concerned that something is not quite right in their
child’s development because of early delays or regressions in the development of speech

(Short & Schopler, 1988). Individuals diagnosed with Autistic Disorder may exhibit



differences in their methods of communication. About a third to a half of individuals with
autism do not develop enough oral speech to meet their daily communication needs
(Noens & Berckelaer-Onnes, et al., 2006). Differences in communication may be present
from the first year of life, and may include delayed onset of babbling, unusual gestures,
diminished responsiveness, and vocal patterns that are not synchronized with the
caregiver. In the second and third years, autistic children have less frequent and less
diverse babbling, consonants, words, and word combinations; their gestures are less often
integrated with words. Autistic children are less likely to make requests or share
experiences, and are more likely to simply repeat others' words or reverse pronouns
(Kanner, 1968). Deficits in joint attention seem to distinguish infants with autism: for
example, they may look at a pointing hand instead of the pointed-at object, and they
consistently fail to point at objects in order to comment on or share an experience
(Johnson & Myers, 2007). Autistic children may have difficulty with imaginative play
and with developing symbols into language (Landa, 2007).

Repetitive behaviors Repetitive behaviors are common in autism. The diagnostic and

statistical manual of mental disorders (DSM-1V) includes them among the necessary
criteria for the diagnosis of autistic disorder as “restricted repetitive and stereotyped
patterns of behavior, interests, and activities”. These include: a) a preoccupation with
stereotyped and restricted patterns of interest, b) inflexibility in adhering to routines and
rituals, c) stereotyped and repetitive motor manifestations and d) a persistent
preoccupation with parts of objects. All these behaviors are not always present in the
same individual and are often not stable over time. In fact, in the same person, they may

change not only in quantity but also quality and type. Intensity of behaviors and



topography of the stereotyped movements have been found helpful in distinguishing
patients with autism from patients with intellectual disability (Bodfish & Symons, et al.,
2000).

Other symptoms Autistic individuals may have symptoms that are independent of the

diagnosis, but that can affect the individual or the family (Filipek et al., 1999). Many
people with autism have symptoms similar to attention deficit hyperactivity disorder
(ADHD). But these symptoms, especially problems with social relationships, are more
intense for people with autism (Mayes & Calhoun, 2012). Over 90% of people with
autism have unusual sensory perceptions (Geschwind, 2009). For example, they may
describe a light touch as painful and deep pressure as providing a calming feeling. Others
may not feel pain at all. An estimated 60%—-80% of autistic people have motor signs that
include poor muscle tone, poor motor planning, and toe walking; deficits in motor
coordination are pervasive across ASD and are greater in Autistic Disorder (Geschwind,
2009). Some people with autism have strong food likes and dislikes and unusual
preoccupations. Unusual eating behavior occurs in about three-quarters of children with
ASD, to the extent that it was formerly a diagnostic indicator. Selectivity is the most
common problem, although eating rituals and food refusal also occur; this does not
appear to result in malnutrition (Dominick & Davis, et al., 2007). Sleep problems occur
in about 40% to 70% of people with autism (Mayes & Calhoun, 2009). About 10% of
people with autism have some form of autism savant skills-special limited gifts such as
memorizing lists, calculating calendar dates, drawing, or musical ability (Treffert, 2009).

Although some children with autism also have gastrointestinal (GI) symptoms, there is a



lack of published rigorous data to support the theory that autistic children have more or
different GI symptoms than usual (Erickson & Stigler, 2005).

The Prevalence of Autism Spectrum Disorders in Society

Autism has a strong genetic basis, although the genetics of autism are complex. It is
unclear whether ASD is explained more by rare mutations, or by rare combinations of
common genetic variants (Abrahams et al., 2008). In rare cases, autism is strongly
associated with agents that cause birth defects (Arndt et al., 2005).Controversies surround
other proposed environmental causes, such as heavy metals, pesticides or childhood
vaccines; the vaccine hypotheses have been shown to be biologically implausible and
lack convincing scientific evidence (Gerber et al., 2009). The prevalence of autism is
about 1-2 per 1,000 people worldwide; however, the Centers for Disease Control and
Prevention (CDC) reports an approximate number of 1 per 110 children in the United
States are diagnosed with ASD in 2011 (CDC, 2011). The number of people diagnosed
with autism has increased dramatically since the 1980s, partly due to changes in
diagnostic practice; the question of whether actual prevalence has increased is unresolved
(Newschaffer et al., 2007).

Autism in China

China is an important nation in the world’s current events both because of its large
population and its growing economic power and influence. For some historical reasons,
there has been a dearth of scientific literature in China regarding the diagnostic features
and treatment of autism in comparison to Western societies (Clark & Zhou et al., 2005).
In 1982, Dr. Tao Kuo-tai in Nanjing conducted the diagnosis for the first children in the

country to be diagnosed with autism (McCabe, 2010). In the two or more decades since



autism was first diagnosed in China, a growing number of doctors have begun to
recognize and diagnose autism in children. There are still many doctors in smaller, more
remote locations, however, who are unaware of the disability or its diagnosis. This leads
to delayed or incorrect diagnoses in many cases as parents search for a doctor who can
help them. The ministry acknowledges that there are no public education programs
(including special education) for children in China who have autism. Only private
programs exist. One such program is Beijing’s Xingxingyu Education Institute for
Children with Autism (Clark & Zhou, 2005). The first programs for autism began to
provide children with autism services in the early 1990s, including applied behavior
analysis (McCabe, 2008). Unfortunately, there have not been enough programs or
teachers to provide an education for all children with disabilities. Getting accurate data in
China is difficult given the size of the country (estimated to be 3.7 million square miles)
and its vast rural areas. One report in 2001 by the Xinhua News Agency estimated that
the number of children with autism was between 400,000 and 500,000. This rate is about
two or three times lower than what would be expected using prevalence estimates from
Western nations such as the United States. No nationwide epidemiological study has been
conducted as yet (Wong & Hui, 2008); however, two studies in provinces in East China
reveal quite discrepant results. Data collected in Changzhou indicate that 7 of 3,978
children have autism (Wang et al., 2002) whereas a study in the province of Anhui
showed that 420 of 3,559 children have autism, or 11.8% of the population (Ren & Duan,

2002).



Cross-Cultural Development of Tests

Several strategies have been proposed for the development of psychological tests to
be used in different cultures. There are three common strategies for developing
psychological measures to be applied in another culture: 1) to apply an already existing
instrument; 2) to adapt an existing instrument; or 3) to assemble a new instrument (Van
de Vijver & Leung, 1997).

Applying an already existing instrument In this approach, the instrument and its

translation are used without any modification. It is useful in situations when the
instrument covers all important aspects of a studied construct. To apply an existing
measure it has to be translated. The back translation method is probably the best known
method for instrument translation (Van de Vijver & Leung, 1997). It involves translating
items from original language to another by one researcher, translating the translated items
back into the original language by another researcher, and comparing the results. To
check the accuracy of the translation there are a number of techniques, including a study
design in which a group of bilinguals take the source and target versions of the test.
Different statistical techniques are also available to evaluate the equivalence of items of
the versions.

Adapting an already existing instrument If the existing instrument does not fully cover

the construct of interest, the instrument can be adapted by rephrasing, adding or replacing
items. For example, when Minnesota Multiphasic Personality Inventory (MMPI) was
tested in China some items were found to be meaningless in that cultural context and had

to be modified (Cheung, 1989). However, the majority of the items were kept the same



and it was possible to interpret the results in the light of the American norms (Van de
Vijver & Leung, 1997).

Assembling a new instrument This approach is used if the original instrument seems to be

absolutely inadequate for measuring the construct of interest. It is a rare strategy but, for
example, was used in creating personality inventories in some Eastern cultures (Van de
Vijver & Leung, 1997).

Influence of ICD-10 Development of the International Classification of Disorders (ICD-

10) published by the World Health Organization (1992) was an important step in the
development of a world wide consensus of disorders. The Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV) published by the American Psychiatric
Association (1994) is structured in accordance with the ICD-10 structure (Andrews &
Slade, 1999). By beginning with this “agreed upon” standard of what constitutes the core
symptoms of specific physical and psychiatric disorders it is now possible (and easier) to
develop cross-cultural tests to assess psychiatric disorders, such as the CCMD-3 (Chinese
Classification of Mental Disorders).

Approach selected for this study The current study will utilize existing instruments that

are based upon specification of the primary symptoms of autism. These instruments are
going to be translated by competent bilinguals. Use of existing instruments has a number
of advantages including the possibility of maintaining the same score range and to
compare current research results with other studies. Another important advantage is the
lower cost of this strategy compared to the development and validation of a new or
adapted instrument (Van de Vijver & Leung, 1997). The development of the CCMD-3

(Chinese Classification of Mental Disorders) and DSM-1V also influenced this choice, as



well as an example of a similar instrument measuring autism (CARS - Childhood Autism
Rating Scale) that has been translated.

Concept of Test Development

This section will address the ideas of test development and relate them to the
development of cross-cultural tests. According to Brown (1976), test development
includes several steps: 1) specify the purpose of the test; 2) construct and present items;
3) assemble a final form of the test; 4) standardize it; and 5) carefully assess reliability
and validity of the new instrument.

In applying an already existing instrument for cross-cultural study, the first step
includes translation of it into the language of interest. The next step consists of giving the
original version of the instrument and the translation to a group of bilingual participants
and carefully comparing scores on them. If scores on the original version and the
translation are very similar, then a next step could be to field-test the new translated
instrument on a large group of participants in the country of interest. A next possible step
could be comparing the translated instrument to another existing instrument in the
country of interest. Further validation may include administration of the translated
instrument to contrasting groups of subjects; for example, to a group of clinically autistic
children and a control group of typically developing children.

The current study is the first step of the described above sequence in developing valid
and reliable rating scales of autism for use with Chinese speaking individuals. It will
include translation of existing valid and reliable American measures of autism into
Chinese, administering both original and translated versions of the instruments to a group

of bilingual participants, and comparing their scores on the versions.
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Rating Scales Used In This Study

Questionnaire for Parents or Caregivers of Childhood Autism Rating Scale — Second

Edition (CARS2-QPC) The CARS2-QPC is one of three forms of the Childhood Autism

Rating Scale — Second Edition (CARS-2, published in 2010) which resulted from the
revision of the Childhood Autism Rating Scale (CARS). The first version of the CARS
was published in 1980 (Schopler et al., 1980). This measure was originally correlated
with the DSM-III and then with the DSM-III-R.

The CARS is a behavior rating scale intended to help diagnose autism. The CARS
was developed by Eric Schopler, Robert J. Reichier, and Barbara Rochen Renner. Initial
psychometrics for the CARS were determined using 537 children enrolled in the
University of North Carolina’s Treatment and Education of Autistic and related
Communication handicapped Children (TEACCH) program over a ten year period
(Schopler et al., 1980). It was designed to help differentiate children with autism from
those with other developmental delays, such as mental retardation. Development of the
CARS began in 1966 with the production of a scale that incorporated the criteria of Leo
Kanner (1943) and Creak (1964), and characteristic symptoms of childhood autism.
(Schopler et al., 1980)

The CARS evaluation criteria is comprised of a diagnostic assessment method that
rates children on a scale from one to four for various criteria, ranging from normal to
severe, and yields a composite score ranging from non-autistic to mildly autistic,
moderately autistic, or severely autistic. The scale is used to observe and subjectively rate
fifteen items: relationship to people, imitation, emotional response, body use, object use,

adaptation to change, visual response, listening response, taste-smell-touch response and

11



use, fear and nervousness, verbal communication, non-verbal communication, activity
level, level and consistency of intellectual response, and general impressions. This scale
can be completed by a clinician or teacher or parent, based on subjective observations of
the child's behavior. Each of the fifteen criteria listed above is rated with a score of: 1-
normal for child’s age, 2-mildly abnormal, 3-moderately abnormal, 4-severely abnormal,
Midpoint scores of 1.5, 2.5, and 3.5 are also used.

Total CARS scores range from a fifteen to sixty, with a minimum score of thirty
serving as the cutoff for a diagnosis of autism on the mild end of the autism spectrum.
Internal consistency of the CARS was high, with a coefficient alpha of .94 (Schopler et
al., 1988), indicating the degree to which all of the fifteen scale criteria scores constitute a
unitary phenomenon, rather than several individual behaviors. Inter-rater reliability was
established using two raters for 280 cases. The average reliability of .71 indicated good
overall agreement between raters. In addition, diagnoses based on parent interview and
direct observation agreed in 90% of the cases. The authors suggest that valid CARS
ratings and diagnoses can be achieved through parent interview. Thus, the CARS is a
good screening instrument for adolescents and adults.

The Childhood Autism Rating Scale-Parent version (CARS-P) is an alternative self-
report measure for assessing parents’ perceptions of their children’s level of functioning.
It is a direct adaptation of the CARS. The categories of the CARS-P (Bebko et al., 1987)
are the same as those of the CARS, with the exception of the deletion of one item,
general impressions. For each of the 14 domains (e.g., nonverbal communication, verbal
communication, relatedness with others,) severity is rated on a 4-point scale ranging from

1 (normal for chronological age) to 4 (severely abnormal for chronological age). In

12



addition, parents rate the stressfulness of each domain on a 4-point scale ranging from 1
(none at all) to 4 (extreme).

Utilizing a sample of 20 children ranging in age from 6 to 18 years (median=9 years,
no mean reported), Bebko et al. (1987) compared parent-reported CARS-P severity and
stress scores with scores given by professionals. There was agreement between mothers’
and fathers’ ratings, both of which were similar to professionals’ ratings. Parents of older
children gave lower (i.e., less severe) ratings than those of younger children. Also, those
families who reported the most stress on the CARS-P experienced more disruption in
their family during the subsequent year. Freeman et al. (1991) sought to further validate
the CARS-P with a sample of 25 children with autism or general PDD (age range of 3
years, 9 months to 20 years, 11 months, mean=10 years, 7 months). No difference was
found between parents’ CARS-P and professionals” CARS ratings of severity. Also,
consistent with previous findings, there was strong agreement between mothers’ and
fathers’ severity ratings.

Like the original CARS, the Childhood Autism Rating Scale — Second Edition
(CARS-2) is an older, more traditional autism spectrum characteristic checklist. This
measure may assess individuals with more classic autism symptoms, as well as being
more responsive to individuals on the "high functioning" end of the Autism Spectrum—
those with average or higher IQ scores, better verbal skills, and more subtle social and
behavioral deficits (Bourgondien et al., 2010). While retaining the simplicity, brevity and
clarity of the original test, the CARS2 adds forms and features that help integrate
diagnostic information, determine functional capabilities, provide feedback to parents and

design targeted intervention. The CARS2 includes three forms: 1.) Standard Version

13



(CARS2-ST) Rating Booklet --- equivalent to the original CARS use with individuals
younger than 6 years of age and those with communication difficulties or below-average
estimated IQs; 2.) High Functioning Individuals (CARS2-HF) Rating Booklet --- an
alternative for assessing verbally fluent individuals, 6 years of age and older, with IQ
scores above 80; and 3.) Questionnaire for Parents or Caregivers (CARS2-QPC) --- an
unscored scale that gathers information for use in making CARS2-ST and CARS2-HF
ratings (Bourgondien et al., 2010). The CARS2-QPC is an unscored form completed by
the parent or caregiver of the individual being assessed. It has five levels scales: not a
problem, mild-to-moderate problem, severe problem, not a problem now but was in the
past, and don’t know. The scale is used to observe and subjectively rate 36 items in six
sections: communication, relationship to others and emotional response, body movement,
playing, reaction to new, and senses using. The areas covered by the CARS2-QPC
include the individual’s early development; social, emotional and communication skills;
repetitive behaviors; play and routines; and unusual sensory interests (Bourgondien et al.,
2010). Its purpose is to give the clinician more information on which to base CARS2-ST
or CARS2-HF ratings. Often the questionnaire serves as the framework for a follow-up
interview, during which the clinician can clarify and interpret the responses provided by
the parent or caregiver.

Reliability and validity information is not currently available for the CARS2-QPC
because the authors intended this measure primarily as an informal source of information
to be used by professionals who would then complete the Childhood Autism Rating Scale
Standard Version (CARS2-ST). For the purposes of examination in the current study,

responses on the CARS2-QPC were given numerical value. Reliability and validity have
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been shown to be good for the CARS2-ST, including reports of an internal reliability
coefficient of .93 and moderate to strong correlations with other autism-related screening
devices as indications of validity (Vaughan, 2011).

Gilliam Autism Rating Scale—Second Edition (GARS-2) The GARS-2, published in 2010

is developed from the first version of the Gilliam Autism Rating Scale (GARS) published
in 1995. The norms of the GARS were obtained using data collected from 1,092 children,
adolescents, and young adults from the United States and Canada and this instrument is
in wide use. It should be noted that since the release of the original GARS, several
studies have challenged its normative sample and claimed that the test scores resulted in
too many false negatives (Bourgondien et al., 2010). The first version of the GARS
contains four subscales used to produce a total autism quotient: Stereotyped Behaviors,
Communication, Social Interaction, and Developmental Disturbances. Although
significant correlations exist between the three subscales that evaluate current behavior,
the Developmental Disturbances subscale was not significantly correlated with any other
subscale in the GARS (South et al., 2002). Consequently, the Developmental
Disturbances subscale was dropped from the Autism Index in the latest version but has
subsequently been revised and now appears in the GARS-2 in the form of a parental
interview. In addition, the GARS-2 offers a number of improvements over the original
edition. The manual clarifies test items on each subscale (Stereotyped Behaviors,
Communication, Social Interaction) by providing detailed behavioral descriptors which
decrease the potential false-negative autism diagnoses (Montgomery et al., 2008). Aside
from being relatively simple and quick to complete, the GARS-2 has the added advantage

of a flexible format. Parents need not be the sole raters; ratings can be provided by
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anyone who knows the individual well. Furthermore, the instrument can be completed in
the absence of the examiner.

The Gilliam Autism Rating Scale-Second Edition (GARS-2) is a screening tool for
autism spectrum disorders for individuals between the ages of 3 and 22. Its purpose is to
help professionals screen patients/clients for Autism Spectrum Disorders, but in a school
setting, it may also be used to help educational teams determine whether a child may
meet state educational criteria for receiving special education services under the Autism
Spectrum Disorder category (Montgomery et al., 2008). This scale is divided into nine
sections includes three key components: subscale and composite scores, a parent
interview, and key questions to enable diagnostic accuracy. The three subscales of the
GARS-2 contain 42 Likert-type items measure a series of negative behaviors reflecting
the three primary areas (Stereotyped Behaviors, Communication, and Social Interaction)
of the DSM-IV-TR criteria for the diagnosis of autism. In addition, an Autism Index
provides a composite indication of autism severity. Respondents are required to choose
from one of the four possible choices provided for each of 42 Likert-type items, ranging
from O (never observed) to 3 (frequently observed). The last two sections of the GARS-2
are completed via an interview with a parent or caregiver who has had sustained contact
with the individual. In the first part of the interview, the respondent is asked to answer
yes or no to a series of questions pertaining to the child’s development in his or her first 3
years. In the final section of the GARS-2, the respondent is prompted to answer a series
of open-ended questions regarding medical history, behavior, symptoms of autism
spectrum disorders, and parental concerns. The GARS-2 uses a standardized score

referred to as the Autism Index. It has a mean of 100 and a standard deviation of 15.
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Scores of 85 or higher on the Autism Index indicate that an individual is likely to have
autism. Scores of 70 to 84 indicate that an individual may have autism, and any score of
69 or less suggests that it is unlikely that the individual has autism.

The GARS-2 has a good reliability and validity and is considered sufficient as a
specific screening measure to contribute to the diagnosis of autism (Montgomery et al.,
2008). The GARS-2 shows good internal consistency for the three subscales and the total
scale with coefficient alphas ranging from .84-.94. The validity of the GARS-2 was
demonstrated through several studies. These studies confirm that (a) the items of the
subscales are representative of the characteristics of autism; (b) the scores are strongly
related to each other and to performance on other tests that screen for autism, and the
GARS-2 can discriminate persons with autism from other individuals with severe
behavioral disorders; (c) the scores are not related to age; and (d) persons with varying
diagnoses will score differentially on the GARS-2 (Kurt & Geisinger, 2007).

Rating Scales Used In China

In China, there is only a limited amount of research literature on applications of
different autism measures since the first report of autism by Dr. Tao. In Chinese clinical
application and research, the CCMD-3 (Chinese Classification of Mental Disorders) (Jing
& Xiao-Ling et al., 2006) and DSM-IV (Diagnostic and Statistical Manual of Mental
Disorders) (Jing & Xiao-Ling et al., 2006) are widely used for evaluating and recording a
diagnosis of autism. In addition, the ABC (Autism Behavior Checklist) (Yang et al.,
1993), CABS (Children’s Autism Behavior Scale) (James Song. & Fang et al., 2009),
WABS (Waterville Autistic Behavior Scales) (James Song & Fang et al., 2009), and M-

Chat (Modified Checklist for Autism in Toddlers) (James Song & Fang et al., 2009) have
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been applied for autism screening. The CARS (Childhood Autism Rating Scale) ( Jing &
Yufeng et al., 2004) and MMPI (Minnesota Multiphasic Personality Inventory)(Cheung
& Song et al., 1989) have also been reported in the literature as assistive in making an
autism spectrum diagnosis (James Song & Fang et al., 2009) . The PEP-R
(Psychoeducational Profile Revised) (Sun & Wei et al., 2000) for educational training
and assessment of young children with autism has also been translated and adapted in
China. The first author of this thesis practiced as a psychiatrist in China. The Autism
Behavior Checklist (ABC) and Childhood Autism Rating Scale (CARS) are the main
autism rating scales used in the mental hospital in which she worked.

Research Questions, Expectations, and Hypothesis of the Investigation

The purpose of this study was to take a first step in the process of developing a valid
and reliable parent report scale of autism spectrum characteristics in Chinese. This
project entailed translating two already existing valid and reliable American measures of
autism, The Childhood Autism Rating Scale — Second Edition Questionnaire for Parents
or Caregivers (CARS2-QPC) and The Gilliam Autism Rating Scale-2 (GARS-2), into
Chinese and then giving the instruments in both English and Chinese languages to a
group of bilingual Chinese immigrants/students who are parents of typically developing
children. Then, their scores on the English and Chinese versions of the scales were
compared. This was a preliminary validation assessment to determine the two new
instruments’ utility with Chinese speaking populations. The question examined in the
current study is the degree to which Chinese versions of CARS2-QPC and GARS-2
accurately measure parent endorsement of questions about their child’s behavior. The

question this line of research eventually hopes to answer is how accurately the Chinese
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versions of these instruments will measure endorsed autism spectrum symptoms by
parents who are rating their children with autism. In order to answer the current question,
scores on the CARS2-QPC and its Chinese version were correlated and, similarly, scores
on GARS-2 and its Chinese version were correlated. The following were expectations
and hypotheses for the current study:

Expectation: Given the similarity of content using almost literal translation, it is
expected that Chinese versions and CARS2-QPC and GARS-2 will highly correlate.

Hypothesis 1: It is hypothesized that scores on the Chinese CARS2-QPC will
significantly and positively correlate with scores on the CARS2-QPC.

Hypothesis 2: It is hypothesized that scores on the Chinese GARS-2 will significantly

and positively correlate with scores on the GARS-2.
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CHAPTER 11

METHODS

Participants

Participants consisted of 20 bilingual Chinese-English speaking parents among
students and researchers of the University of Kentucky, and among other Chinese
immigrants living in Kentucky. A convenience sampling method was employed.
Participants were parents of at least one neurotypically developing child ages 2 years
through 17 years. The participants in the current study were voluntary. The investigator
asked volunteers to participate in the study and promised to send a summary of the results
after the study was completed.

Materials

The participants in the current study were asked to complete Chinese and English
versions of both the CARS2-QPC and the GARS-2. The CARS2-QPC and the GARS-2 are
the most widely used standardized instruments specifically designed to aid in the
diagnosis of autism for use with children as young as 2 years of age.

Back-translation was used as part of the process of developing the Chinese version of
these instruments (Asiamarketresearch, n.d.). The English versions were translated into
Chinese by one bilingual speaker fluent in both languages with the help of three other
bilingual speakers. The translation kept the format, response scale, and instructions of original
measures. After they were translated into Chinese by two bilingual speakers, the other two
bilingual speakers who did not participate in the original translation converted the
Chinese language scales back into English language scales. All of these three bilingual

speakers have doctoral (Ph.D.) degrees and work at a state university as physiology
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research scientists. One bilingual speaker who assisted the author in translating the
original English versions into Chinese versions is a Chinese 38 year-old male who has
lived in the USA for 7 years. For the other two bilingual speakers, one is a Chinese 59
year-old female who received her doctoral degree in England. She lived in England for 5
years and then came to USA 15 years ago. Another one is a 33 year-old male who
obtained his master’s degree and doctoral degree in the USA. All of them are fluent in
both Chinese and English. Then, five native English speakers evaluated both the original
English version and the back-translated English version. The average age of these five
raters is approximately 30 years-old and they are all European-American. Three of them
are graduate students at a state university; one is working at a state university as a graphic
artist with bachelor’s degree, another one is working at a regional university as an
administrative assistant with an associate’s degree. These evaluations were completed on
a 5-point scale (1 = extremely different, 5 = extremely similar). The similarity of the
original English version and the back-translated English version was determined by the
five native English speakers. There were 62 items on CARS and the 134 items on the
GARS needed to be rated by these five native English speakers. Then researcher
conducted a mean score for each item to determine consistency. There were only six
items that were scored no more than 3 (uncertain). These six items were revised to more
accurately reflect the intent of the original English version and let five native English speakers
evaluated them again. To enhance the validity of the results, an independent set of five raters
were asked to rate the similarity between the revised items and the original English items. Two
of the five raters are research scientists working at a state university and the other three are

graduate students at a regional university. Finally, the Chinese versions were confirmed.
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This practice is consistent with the practice used in the development of a variety of cross-
cultural measures of psychological constructs (Van de Vijver & Leung, 1997).

Questionnaire for Parents or Caregivers of Childhood Autism Rating Scale — Second

Edition (CARS2-QPC) The CARS2-QPC is one of three forms included in the Childhood

Autism Rating Scale — Second Edition (CARS-2, published in 2010) which is a behavior
rating scale intended to help diagnose autism. The other two forms of CARS-2 are
Standard Version (CARS2-ST) Rating Booklet and High Functioning Individuals
(CARS2-HF) Rating Booklet. The CARS2-QPC is an unscored scale that gathers
information from the parent or caregiver of the individual being assessed for use in giving
the clinician more information on which to base CARS2-ST or CARS2-HF ratings

b T3

(Bourgondien et al., 2010). There are five level scales (“not a problem”, “mild-to-
moderate problem”, “severe problem”, “not a problem now but was in the past”, and
“don’t know”) in the measure to observe and subjectively rate 36 items in six sections:
communication, relationship to others and emotional response, body movement, playing,
reaction to new, and senses using. These six sections cover the individual’s early
development; social, emotional and communication skills; repetitive behaviors; play and

routines; and unusual sensory interests (Bourgondien et al., 2010).

Gilliam Autism Rating Scale—Second Edition (GARS-2) The GARS-2, published in

2010, a revision of the popular Gilliam Autism Rating Scale, assists teachers, parents,
and clinicians in identifying and diagnosing autism in individuals ages 3 through 22
years. It also helps estimate the severity of the child's disorder. Items on the GARS-2 are
based on the definitions of autism adopted by the Autism Society of America and the

Diagnostic and Statistical Manual of Mental Disorders: Fourth Edition-Text Revision
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(DSM-IV-TR) (Montgomery et al., 2008). The instrument consists of 42 Likert-type
items, ranging from O (never observed) to 3 (frequently observed), describing the
characteristic behaviors of persons with autism. The items are grouped into three
subscales (Stereotyped Behaviors, Communication, and Social Interaction). The GARS-2
also includes a parent interview and questions to consider during diagnostic decision-
making. The GARS-2 uses a standardized score referred to as the Autism Index which
has a mean of 100 and a standard deviation of 15. Scores of 85 or higher on the Autism
Index indicate that an individual is likely to have autism. Scores of 70 to 84 indicate that
an individual may have autism, and any score of 69 or less suggests that it is unlikely that
the individual has autism.
Procedure

The examiner administered the English and Chinese versions of both the CARS2-
QPC and the GARS-2 to each participant individually. Initially, the examiner briefly explained
the procedures of the study and the confidentiality of the participant’s response. After the
participant signed his/her informed consent form (Appendix A) he/she was asked to complete a
brief demographic questionnaire (Appendix B). Then the packet consisting of the four
measures (English CARS2-QPC and GARS-2, and Chinese CARS2-QPC and GARS-2) and
instructions for the participant were handed to him/her. Each participant completed the Chinese
and English versions of both the CARS2-QPC and the GARS-2. The order of the presentation
was varied in order to randomize order effects. When participants asked questions about the
scales, the discourse remained in Chinese when the Chinese-language measure was being
taken. The discourse was conducted in English when the English-language measure was being

taken. Participants were allowed to use an electronic translator if this is a tool that they
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regularly use in daily life. Participant questions about the clinical content of the scale were
answered, but not specific questions about the meanings of words or other linguistic-related
queries. All questions were recorded for later analysis.

The average time used to complete the battery of measures was about 50 minutes. This
varied depending on the participant’s familiarity with English, need to spend time with an
electronic translator, etc. After the questionnaires had been scored, if any of the participants
score fell into the range associated with the autism spectrum, the families were contacted and

informed of developmental and educational resources available in the community.
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CHAPTER III

RESULTS

The purpose of this study was to make a first step in developing valid and reliable
measures of autism in Chinese. This study involved translating two American measures
of autism, The Childhood Autism Rating Scale — Second Edition Questionnaire for
Parents or Caregivers (CARS2-QPC) and The Gilliam Autism Rating Scale-2 (GARS-2),
into Mandarin Chinese. After the Chinese versions were confirmed through back-
translation, these four instruments (the English CARS2-QPC, the Chinese CARS2-QPC,
the English GARS-2, and the Chinese GARS-2) were then administered to a group of
bilingual Chinese immigrants, many of whom were graduate students or researchers at a
Midwestern university or spouses of these researchers. The individuals’ scores on each
version of the instrument were determined. These scores were then compared by way of
correlational analysis to see if they demonstrated a high correlation between the English
version and the Chinese version of each of the scales.

The rationale underlying this step was that if the Chinese versions of the CARS2-QPC and
GARS-2 correlated highly with the English versions, then they were inferred to be two
instruments were measuring the same construct. Further, this would provide some
preliminary (tentative) support for the Chinese versions of the CARS2-QPC and GARS-
2. The characteristics of participants, linguistic analysis, and the results of the
correlational analyses are reported in this chapter.

Characteristic of Participants

A total of 20 bilingual Chinese immigrants currently residing in Kentucky were recruited

to participate in this study. Because these two rating scales must be completed by parents
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or caregivers all of these participants were parents of at least one neurotypically
developing child ages 2 years through 17 years. The participants consisted of 4 (20%)
males and 16 (80%) females. Their reported occupations mainly consisted of homemaker
(30%), researcher (25%), and student (20%). About 75% of the participants were
attending or had completed graduate school. About 20% of participants had graduated
from college, and about 5% had some college education. The ages of the participants
ranged from 26 to 41, with a mean of 35.30 (SD = 3.84). The length of stay in the United
States ranged from 2 to 15 years, with an average of 7.13 years (SD = 3.58).Their
children consisted of 15 (75%) boys and 5 (25%) girls; the ages of their children ranged
from 2 to 9 years, with a mean of 4.63 years (SD = 2.22).

Similarity of Original and Back-translated versions

Five native English speakers compared the original English version and the English-to
Chinese-to-English back-translated version of each scale using a 5-point scale (1 =
extremely different, 5 = extremely similar). Of the 62 items on CARS and the 134 items
on the GARS, only 6 items had a mean score of 3.00 or lower as determined by the five
raters. The intraclass correlation coefficient across the 5 raters for each item on these two
measures is .94, p<.001, suggesting there is high reliability between the raters. These 6
items were again examined and re-translated. When the five original raters re-examined
these revised six items, they were all found to have a mean rating of 4.8 on the similarity
scale. Then an independent set of five raters (as described above) rated these six revised
items again and had a mean rating of 4.7 on the similarity scale. Thus, we conclude that

the original English version and the translated Chinese version are very similar.
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Correlational Analysis

The main purpose of this study was to start the validation process of Mandarin Chinese
versions of two autism rating scales. This was accomplished by administering both the
CARS2-QPC and the GARS-2 and their Chinese translations to a group of bilingual
respondents and correlating the scores on the American and Chinese versions of the each
instrument. The scores were correlated using Pearson's product moment correlation,
which examined the relationships between the CARS2-QPC and its Chinese translation
and the GARS-2 and its Chinese translation.

Descriptive statistics The Childhood Autism Rating Scale 2-Questionnaire for Parents

and Caregivers (CARS2-QPC) is designed to provide clinicians with qualitative
information from a parent perspective. As used clinically, it does not have a numerical
scoring system. For the purposes of the current analyses, however, the researcher
assigned as 5-point Likert-type scale response options the numbers 1 through 5, with 1
indicating “not a problem”, 2 indicating “mild to moderate problem”, 3 indicating “severe
problem”, 4 indicating “not a problem now, but was in the past”, and 5 indicating “don’t
know”. Using this numerical system, the mean score on the English CARS2-QPC was
1.18 and the standard deviation was 0.27. The mean score on the Chinese CARS2-QPC
was 1.18 and the standard deviation was 0.27. Means for both versions fell at the "not a
problem" range. The mean scores and standard deviations for both Chinese and English
CARS2-QPC are presented in the Table 1.

The GARS-2 provides both raw and standardized scores. Raw scores were chosen for use
in the correlational analysis section of this research. Both raw and standard scores will be

presented here, so that interpretation of the standard scores can demonstrate whether this
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population was reporting standard scores in the “Very likely”, “Possibly”, or “unlikely”
to have autism range. Mean raw scores for the English version were as follows for the 3
subscales of the GARS-2: Stereotyped Behaviors (M =4.75; SD =3.86 ),
Communication (M = 3.70 ; SD = 3.47 ), and Social Interaction (M = 3.30 ; SD =3.44);
Mean raw scores for the Chinese version were as follows for the 3 subscales of the
GARS-2: Stereotyped Behaviors (M = 4.75; SD = 3.86 ), Communication (M = 3.65 ; SD
=3.45), and Social Interaction (M = 3.25 ; SD = 3.42 ). The average Autism Index
(standard score with M = 100; SD = 15) was the same (M = 57.6; SD = 9.90) for the
Chinese version and the English version. Both of these average Autism Index scores fall
at the “unlikely” to have autism range. The mean and the standard deviation for each
instrument are listed in the Table 1.

TABLE 1

MEAN SCORES AND STANDARD DEVIATIONS OF THE ENGLISH CARS2-QPC,

THE CHINESE CARS2-QPC, THE ENGLISH GARS-2, AND THE CHINESE GARS-2

(N=20)
Variable Mean Standard Deviation
English CARS2-QPC 1.18 0.27
Chinese CARS2-QPC 1.18 0.27
Stereotyped Behaviors 4.75 3.86
Communication 3.70 3.47
EnglisthARS - Social Interaction 3.30 3.44
Autism Index 57.6 9.90
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TABLE 1 (continued)

Variable Mean Standard Deviation
Stereotyped Behaviors 4.75 3.86
Communication 3.65 3.45
Chinese2 GARS- Social Interaction 3.25 342
Autism Index 57.6 9.90

Correlational analysis The analysis was conducted on the assigned scores on the English

and Chinese CARS2-QPC and raw scores on the English and Chinese GARS-2. In

general, the analyses found that the English CARS2-QPC was significantly correlated

with the Chinese CARS2-QPC, and the English GARS-2 was significantly correlated

with the Chinese GARS-2. The distributions of the correlations coefficients are shown in

Figure 1 and Figure 2. Most of the correlations are 1.00, meaning that the English and

Chinese versions were identical, and the few correlations that are not 1.00 are statistically

significant and very high.
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DISTRIBUTION OF THE CORRELATIONS COEFFICIENTS OF THE ENGLISH

AND THE CHINESE GARS-2 ITEMS

The GARS-2 reports subscales of stereotyped behavior, communication, social
interaction, and an autism index. The correlations between the English and Chinese
versions of the GARS-2 for these subscales were computed. The correlations are
1.00, .998, .998, and 1.00, all p <.001. These very high correlations indicate that both
the English and Chinese versions of the GARS-2 are very similar. The correlation
coefficients are listed in Table 2.
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TABLE 2

INTERCORRELATIONS BETWEEN THE ENGLISH AND THE CHINESE

GARS-2 AUTISM INDEX AND THREE SUBSCALES

(N=20)
Chinese GARS-2
Stereotyped | Communication | Social Autism
Behaviors Interaction | Index
Stereotyped 1.00* --- --- -
Behaviors
Communication —- .998* — -
English  Social - - 998 -
GARS-2  Interaction
Autism Index --- - — 1.00%

* Correlations are significant at the. 01 level (2 tailed)

The results of the study support the hypotheses that scores on the Chinese CARS2-
QPC would significantly and positively correlate with scores on the English CARS2-
QPC and that scores on the Chinese GARS-2 would significantly and positively correlate
with scores on the English GARS-2. That is, high scores on the English version of these
two autism rating scales go with high scores on the Chinese versions of these two scales,
and low scores on the English scales go with low scores on the Chinese scales. These

strong correlations are thought to be caused by structural similarities between the
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instruments and their translations due to utilization of literal translation, same format, and
same response scale.

Reliability Analysis

In addition to completing correlations between the scores on the CARS2-QPC, GARS-2
and their translations, the internal consistency of the Chinese CARS2-QPC and the
Chinese GARS-2 were calculated using coefficient alpha (Brown, 1976). The coefficient
alpha for the overall score of the Chinese CARS2-QPC was .91, for the overall score of
the Chinese GARS-2 was .89, and for the score of each of the 3 subscales of the GARS-2
was .70, .71, and .77, suggesting good internal consistency (coefficient alpha) for these

measures in this non-clinical population.
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CHAPTER IV

DISCUSSION

This thesis was conducted as an initial step in developing valid and reliable versions
of the CARS2-QPC and the GARS-2 to be used by Chinese parents in United States and
China. The study was accomplished by translating two questionnaires for autism scale
rating (CARS2-QPC and GARS-2) into Mandarin Chinese and correlating the scores
from the original surveys and the Chinese versions. There is a limited amount of research
literature on applications of different autism measures in China. This study was designed
to introduce Chinese versions of autism rating scales for the Chinese population in
America and China, and to contribute to the current literature. This section of this paper
will discuss the findings and conclusions in this study as well as provide an overview of
current study limitations and perspectives for future research.

Discussion of Participants

The result analysis demonstrated that all of the individual mean scores of the participants
fall into “Not a Problem” category except one on both English CARS2-QPC and Chinese
CARS2-QPC. The ratings range from "unlikely" to "possibly" (only two fall into
“possibly”) on the English GARS-2 and Chinese GARS-2 scoring scales. The extended
range of scores is important in correlational analyses because it prevents attenuated
correlation coefficients due to the lack of variability (Diekhoff, 1992). More confidence
can be placed in the results of this study because of the wide range of obtained scores.

The scores of each individual on English CARS2-QPC and Chinese CARS2-QPC
range from 1.00 to 2.00 (only one scored a 2). The mean scores of the participants on

both versions are the same (1.18). This score falls into the "not a problem" category. The
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Autism Index (standard score with M = 100; SD = 15) of each individual ranges from 41
to 74 (two scores of 74). The average Autism Index of the participants is 57.6 with a
standard deviation 9.9 for both the English GARS-2 and Chinese GARS-2, which falls in
the "unlikely" category.

It is important to discuss the range of scores from the participants. First, scores on both
English versions and Chinese Versions are very low and no one scored at the range of
“Severe Problem” or “Very Likely”. There are two reasons for the low scores shown in
this study. One is the relatively low rate of autism incidence, with approximately 1 out of
110 U.S. children diagnosed as ASD in 2011(CDC, 2011). Due to the small sample size
in this study it is reasonable that none of the participants falls into the “Severe Problem”
or “Very Likely” ranges. Another reason may be Chinese parents’ attitude to their
children’s weaknesses or disabilities. Fong and Hung (2002) compared attitudes toward
disabilities across cultures and found that attitudes toward children’s disabilities in
mainland China are far more negative than in other countries or regions. Their study also
demonstrated that family members in Hong Kong as well as in mainland China are often
unwilling to admit having a family member with disabilities due to shame or fear of
discrimination. For above reasons it is very likely that Chinese parents may underreport
their children’s problems.

The second point to be noted is that there are two individual’s scores on GARS-2 in
the “possibly” range but only one participant’s score on CARS2-QPC falls into the
“mild-to-moderate problem” range. Also, the single participant scoring at “mild-moderate
problem” from CARS2-QPC does not overlap with the two individuals having “possibly”

scores from GARS-2. The possible reason is that the scoring criteria for these two
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screening scales are different. The rating instructions of GARS-2 are very clear which
help raters to decide which score they would choose. For example, “1” means seldom
observed--- individual behaves in this manner 1-2 times per 6-hour period. In the
CARS2-QPC there is not any instruction or introduction to guide raters how to rate. Most
of the questions participants in this study asked were about the CARS2-QPC. For
example, item 6 in section 1 of the CARS2-QPC reads as follows: Uses made-up words
or repeats specific words or phrases --- not a problem (does very well); mild-to-moderate
problem (sometimes a problem); severe problem (often or always a problem); not a
problem but was in the past. Many participants were confused about whether “not a
problem (does very well)” means child uses made-up words or repeats specific words or
phrases very well or whether the child doesn’t engage in those behaviors. Also, many
participants didn’t know what the criterion was for “does very well”, “sometimes”, and
“often”. As discussed above, Chinese parents, related to Chinese culture, may not want
to admit to their children having a problem, so most of them chose “not a problem”. This
is an additional possible explanation for why the mean scores of the sample on the two
versions was only 1.18.

Discussion of the Correlation Analysis

When examining the correlational data obtained, it appears that the Chinese CARS2-QPC
correlates significantly and positively with the English CARS2-QPC and the Chinese
GARS-2 correlates significantly and positively with the English GARS-2. This suggests
that the scores on the Chinese CARS2-QPC and English CARS2-QPC co-vary, as well as
the scores on the Chinese GARS-2 and English GARS-2. The average scores on Chinese

versions correspond to the average scores on English versions, and the higher scores also
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coincide respectively. The strong correlation coefficients found between the English
CARS2-QPC and Chinese CARS2-QPC, as well as English GARS-2 and Chinese
GARS-2 suggest that these pairs of instruments are measuring the same thing. These
findings support the hypotheses and provide evidence for the validity of the Chinese
CARS2-QPC and the Chinese GARS-2.

Discussion of the Coefficient Alpha

The results of this study indicate that both the Chinese CARS2-QPC and GARS-2 have
high internal consistency as measured by Cronbach’s coefficient alpha (Anastasi, 1982).
This coefficient is calculated on the average inter-item correlations. The specific
coefficient alpha for Chinese CARS2-QPC was .91 and the specific coefficient alpha for
Chinese GARS-2 was .86. High internal consistency means that all items of an
instrument measure the same construct. This is the case with the Chinese CARS2-QPC
and the Chinese GARS-2.

Limitations and Perspective for Future Research

The current study provides initial support for the Chinese versions of the CARS2-QPC and
GARS-2. There are several limitations of the study, however, that need to be addressed.
These limitations are: small sample size, utilization of non-clinical participants, restricted
educational range of the participants, and limited age range of the participants.
Suggestions for future research will be discussed after the review of limitations of this
study.

Limitations The first limitation of the study is the small sample size. This study used a
sample consisting of 20 participants. A larger sample size is desirable to increase the

confidence in and generalizability of the results. For example, Chlebowski et al. (2010)
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used 606 children as a normative sample to investigate the children autism rating scale
(CARS) as a tool for ASD diagnoses.

The second limitation of this study involved utilization of a non-clinical sample.
Clearly, inclusion of a clinical sample would increase confidence and generalizability of
the results. A clinical population consisting of individuals seeking mental health services
or evaluations for their children suspected of having autism spectrum disorders would
make the sample more representative of individuals for which the CARS2-QPC, GARS-
2, and their Chinese translations were designed. For example, a Spanish translation of
Autism Detection in Early Childhood (ADEC-SP) was applied to both clinical and non-
clinical children (Hedley & Young, et al., 2010). Therefore, the use of clinical sample
and populations are suggested for future research on the Chinese CARS2-QPC and
GARS-2.

The third limitation of the current study is the restricted educational range of the
sample. The current sample primarily involved researchers, graduate students, and their
spouses living in Central Kentucky. About 75% of the participants are attending or
completed graduate school. Whereas, in the general population the percent of people with
graduate education is significantly smaller than in the present sample. In 2010, 30 percent
of adults 25 and older had at least a bachelor's degree, only 11 percent of adults 25 and
older had an advanced degree in United States (U.S. Census Bureau, 2011). In addition,
Chinese living in Central Kentucky may not be representative of the general Chinese
American population. One way to select a more representative sample in the future study

would be to get a survey of Chinese living in the US and randomly select participants for
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the research sample. However, this type of research organization is expensive and
difficult to accomplish without the collaborative effort of a group of researchers.

The last limitation of the study involved the narrow age range of the participants. The
ages of the children in the present study ranged from 2 to 9 years, with a mean of only
4.63 years. As mentioned earlier, the present study planed to recruit children aged 2 to 17
years old. Therefore, the generalizability of the results for a wider age range is limited.
Future studies need to include respondents from a variety of age groups, ranging from 2
to 17 years.

Suggestions for Future Study The proposals for future study are based on the limitations

of the current study as follows: (1) increase the sample size; (2) include a clinical
population; (3) increase demographic diversity of the sample; and (4) continue validating
research on the Chinese CARS2-QPC and GARS-2.

The generalizability and confidence in the results will increase with enlarging the
sample size, including a substantial clinical sample, and using a demographically diverse
population in terms of age, education, and other characteristics.

Overall, the current research was intended to be a first step in a larger program of
research to develop valid and reliable measures of autism for Chinese-speaking
individuals. Future study should also focus on other psychometric properties of the
Chinese CARS2-QPC and GARS-2, for example, on concurrent, discriminant, and
convergent validity. Additional study is needed on the reliability of these instruments. In
that light, the next step in this line of research might be administering the Chinese
CARS2-QPC and GARS-2 to a larger sample of Chinese participants. Another aspect for

future study will include applying the measures to contrasting groups, to a clinical sample
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and non-clinical control sample, to see whether the Chinese CARS2-QPC and GARS-2
would discriminate between the groups. Future research could also involve comparing
the Chinese CARS2-QPC and GARS-2 to other instruments in China that are currently
used to assess characteristics of autism.

Strengths of the present study The discussion of the limitations of the present study is

important and useful for planning future research. The present study does, however, have
two clear strengths. First of all, the present study has high clinical value. Mandarin
Chinese is the primary language spoken at home for most of Chinese families which live
in USA. Because of the language barrier, many Chinese parents don’t understand
questions on English rating scales, especially some medical terms. Whereas most of the
physicians, nurses and social workers working with children in the United State don’t
speak Chinese. There is a dearth of professionals to explain these questions to Chinese-
American parents. This language problem could have an enormous influence in the
assessment and diagnosis of autism within Chinese American families. The present study
will help Chinese parents who live in the USA to rate their children being evaluated for
autism spectrum disorders on the CARS2-QPC and GARS-2 with increased accuracy.
Thus their reports can more accurately guide professionals’ diagnoses. Second, with
China’s large population and increasing middle class, there will be increasing interest in
obtaining diagnoses for children with developmental difficulties and hopefully, gradual
increases in the support and educational services available for these children. As services
increase, educational and government systems will begin to develop screening and gate
keeping mechanisms to decide which individuals will be eligible for services. Screening

and diagnostic measures for autism spectrum disorders in China will continue be in
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demand. With the increase in Chinese population and special educational services, valid
and reliable autism measures in Chinese will be required. The present study has
established a first step in developing empirically valid and reliable autism measures in
Chinese. Although the present instruments have not been finalized, the current versions
are a sound beginning for the development of empirically valid and reliable Chinese

language autism screening instruments for research and practice.
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CHAPTER V

SUMMARY

The focus of this study was to begin the validation process of developing two autism
measures to be used in Chinese-speaking population living in America or China. This
study used two existing valid and reliable American measures of autism — the
Questionnaire for Parents or Caregivers of Childhood Autism Rating Scale — Second
Edition (CARS2-QPC) and the Gilliam Autism Rating Scale—Second Edition (GARS-2).
These instruments were translated into Mandarin Chinese and back-translation was used
to support the accuracy of translation. The concurrent validity of the Chinese translations
of CARS2-QPC and GARS-2 was determined by comparing scores from a sample of
Chinese and English speaking bilinguals. The results indicate that the Chinese
translations of CARS2-QPC and GARS-2 do measure what they were intended to
evaluate. The results of assessment of internal consistency indicate that the Chinese
CARS2-QPC and GARS-2 have a good internal consistency. The results of this study
contribute to the literature on valid and reliable measures of autism in Chinese.

This study has a number of limitations, which will be kept into consideration when
conducting future study. They include: (1) small sample size; (2) utilization of non-
clinical sample; (3) restricted educational range of the sample; and 4) limited age range of
participants.

Additional aspects of future study on the Chinese CARS2-QPC and GARS-2 are
proposed. The main recommendation is to continue validation research of the Chinese
CARS2-QPC and the Chinese GARS-2, using larger and more diverse samples and

including participants with clinically significant characteristics of autism.
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Finally, it is important to remember that this study was developed as a first step in a
bigger research project and a future line of research to develop valid and reliable Chinese
language assessment tools for the autism spectrum.

In summary, the statistical analyses of this study indicate that the Chinese versions of
CARS2-QPC and GARS-2 are valid instruments for measuring characteristics of autism
spectrum disorders. Continued research on the psychometric properties of these
instruments is of critical importance. However, the current study suggests that these
instruments are appropriate for beginning use in clinical and research settings. In
addition, since CARS2-QPC and GARS-2 have not yet been used in China, this study

begins a data pool on the Chinese CARS2-QPC and GARS-2.
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Informed Consent Form

Project Number Researchers: Nannan Li

Myra Beth Bundy, Ph.D.

Eastern Kentucky University

As a graduate student in general psychology at Eastern Kentucky University, I am
conducting research study for my Master’s degree project. I appreciate your participation
in this study. Your involvement in this project is strictly voluntary and you will be free to
refuse or stop at any time without penalty. Your responses to questions will be held
strictly confidential, and your name will not appear on any of the questionnaires.

Your participation in this study will require approximately 60 minutes of your
time and will require you to complete two Chinese and two English questionnaires about
your child’s behavior. After you complete the session, you will be given an explanation
of this study.

If you wish to participate in this study and all of your questions have been
answered, please sign below.

Printed Name:

Signature: Date:

Investigator: Date:
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Demographic Information Form

Project Number Researches: Nannan Li

Myra Beth Bundy, Ph.D.

Eastern Kentucky University

Please fill in the blank or circle the appropriate answer:

1. Your Age: 2. Year of Birth (yyyy)

3. Gender: Male / Female
4. Education: high school / some college / college / graduate school /

5. Occupation:

6. How long you have been living in the US:

7. Age of your child (as reported on for this study)

8. Gender of your child: Male/Female
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Debriefing Form

This research project studies a couple of psychological checklists for autism.
Autism is highly variable neurodevelopmental disorder that first appears during infancy
or childhood, and generally follows a steady course without remission. The prevalence of
autism is an approximate of 1 per 110 children in the United States is diagnosed with
ASD in 2011. The number of people diagnosed with autism has increased dramatically
since the 1980s. Also, in the two or more decades since autism was first diagnosed in
China, a growing number of doctors have begun to recognize and diagnose autism in
children. In China, there is only a limited amount of research literature on applications of
different autism measures. Because a dearth of scientific literature in China regarding the
diagnostic features and treatment of autism in comparison to Western societies, it is
important to develop valid and reliable versions of autism measures for use with Chinese

parents living in the United States or China.

This study was designed to evaluate the Questionnaire for Parents or Caregivers
of Childhood Autism Rating Scale — Second Edition (CARS2-QPC) and Gilliam Autism
Rating Scale—Second Edition (GARS-2) for use with Chinese-speaking individuals. The
English versions of the CARS2-QPC and GARS-2 have been demonstrated to be good
(valid and reliable) measures of autism respectively. By comparing Chinese and English
versions of the each questionnaire (correlating their scores), we will be able to evaluate
whether the Chinese translations are as good as original English versions and whether

they can be recommended for use with Chinese-speaking individuals.

Thank you again for your participation. If you have any other questions about this

research project, or would like information about the results we obtained, please contact
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Dr. Bundy: Myrabeth.bundy @eku.edu, or come by her office in the Cammack building
on the Eastern Kentucky University campus after May, 2012. Further, if you would like a
written summary of the study along with the results, please give your name and address
(or e-mail address) to the investigator. A written summary will be mailed to you once the

study has been completed.
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Questionnaire for Parents or Caregivers w—
(to be used with the CARS2-5T or CARS2-HF) _p_§-
Gi janette Weliman, Phull,, Erc Schopler, PhuD., Mary E. Van Bourgondizs, P, and Steven . Love, Ph.0u Task it

CARS2-QPC

Dt

Bate of birth of persan to be rated:

Case ID Number:

Wour namee:

MName of person to be raled:

Yaur relationship bo the person to be rated:

INSTRUCTIONS

This form asks about behaviors in several areas where people may
have difficulty. The person you are rating may or may not have ever
chown these behaviors.

For sach behavior listed, please make a check mark under the
description that best describes the person you are rating. Check
the box under Don 't Know If you do not have enough information
about a behavior to give a rating, It is important to provide an answer
for every behavior, After each section, there Is space for you to give
one ar mare brief, specific examples that relate to your ratings in
that section. Use the blank page at the end of the form If you need
extra space. The final section ofthis questionnaire provides spaces
where you can describe any other behaviors that you would like us
to know about.

Aad®pnal cogies 41 this ferm |W-4T20) may b purchassd from WPS. Please conlact us ot BO0-883-8E67 Fan 310-476-TA 3, ar aawad w s pblisn com

LR b Geapepht & 300 1y WESFERM PSYCHOLDGICAL BEFVICER. Mot 10 Do s AChd i 00 o In parl wi8asl seifien poivvasioe. A1 rignm iesrvee Ponisd i 0LER RFREET L]
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“,

SECTION 1 ,X;e‘
How does the person you are rating communicate? Fad £ o

:f;‘“ :ﬁ’tf : i“ﬂ#s J"w 4“9"
& P L S

1. Imitates sounds, words, and movements of 0thErs . | Jsmrens | Jorne [ obesssas [Teererl 1

2. Responds 1o facial expressions, gestures, and
different tones of volce used by others ... F [Jeseenes []sewssmsa]Jommmerns[aesrares []

3. Responds ta his or her name being called by tumning and
making eye contact with the person calling his or her RAME e wasse [ JSea] ool Jom ]t [ ]

&, Directs facial expressions to others to show the emotions

he or she is feeling .. ; ; " PR, [Tk [l [Teseers [Dseresses ]

5. Uses a variety of gestures (pointing, nodding the head, showing
the size of something) that are coardinated with words or used to
explain things when he or she doesn't have the words to do S0 .. [ Joeeesees [Jeeseia [Jemweris | ] [:l

If the person you are rating is not using words, skip ahead to Section 2.
6, Uses made-up words or repeats specific words or phrases ... isssees . { [8.. [Jeverases 1
7. Has an unusual tone, rhythm, loudness, or rate of speech ,.commsemsiinn]_Jisies u ........ [:] ........ [Jeeeness 1

8. Speech is overly formal; for example, uses vocabulary that
seems mora sophisticated than usual for a person of his or

her age o for the SHUAtON .. o 2 O [ Tocoa] [ []ons] ]

9. Carrles on a conversation with another person that flows back and
forth, at a level you would expect for someone of his or her g8 o] o[ Jormes [ e [ ]
10, Can talk with another person about that person's interests ......ovecernns ] [e= et _:]+ ..... [ ]t [1

Examples: Glve one or more brief but specific examples of the prablem behavlers rated above. If you need more space to write,
use the blank page at the end of this farm.

confnpe on Bet pIge..,
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SECTION 2

!
™
I

How does the person you are rating relate to others and show emotion?

1. Makes eye contact when speaking with or listening to another person ... [ P g e [ essanna Bossssand] |
2. Points to and shaves things of interest with oLhers ......cicecimmseeoe. T ) - [ Fassees [Jeonsss ,.|:|
3. Follows another person’s gaze or points toward an object

RO R, oo st s et i e i s T [Jeesen] |
4. Is responsive 1o secial INNAtions from others ... || [Jasernss]Jovareres [[Jereseass [ ]
5. Initiates social interactions with adults and peers

(nor just to get a basic nEad MEL) ... ..ummermimsmsimmsssssssssssisimasnss|_|sssssrer]Jssssssss] Jansncess [Jeenenst o ]
6. Sustalns an interaction with others In an mv, l’lmﬂng.

back-and-forth manner .. 5 ) [ [ Ry R e
7. Makes and malntains friendships with p-urs of same

developmental level , % [ T [ [ [ ] g v [ ]
B. Shows a range of emotional expressions that match the situation

[for example, smiles, frowns, conveys different mntlionsthrn-ua:h

eyes and facial expressions, etc.) .. EDD ........ |:| ........ :|
9. Understands and responds o how another person may be thinking

or feeling (for example, tries to comfort someone in distress, does

something because he or she thinks the other person will ke it} v o] o [Jerssanes [ovassane ]

Examples: Give one or more brief but specific examples of the problem behaviors rated above. Ifyou need more space to write,

use the blank page at the end of this form.
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SECTION 3 .é,f? f‘*
How does the person you are raling move his or her body? ,@‘f ;/& g‘of‘fﬂf P
P f &7 .
fi g d;.‘ A
P F S 5 S
1. Has unusual ways of rnn:wling ﬁngers hands, arms, legs; or
spins or racks body ... s w“ [Jessrssnal Jorrsansa] Jornsssne] Jeeresans []
2. Does things that might result in self-injury, like scratching,
head banging, picking at his or her skin ... : [ Jesssssed] Jorssssead Tovweseas] Jocvesma {1
3, Is clumsy, stumbles, or has an awhward walk o M oo, rensal Jossasrs] Jossmape] Jrrssose] Joresnens ]
4. For school-aged children or adults: Has difficulty tying shoes or
difficulty with handwriting or other tasks that require fine
LT T | L S S AU U o M S R PR NP - [Jeeseuses [Jeesesiia] Jasasens [osictone |:|
SECTION 4
How does the person you are rating play?
(For an older individual, how did he or she play as a child?)
1. Uses only parts of toys instead of whale toys, or plays with objects
(e.g., opens and closes toy bam doors, spins wheels on cars,
wabbles or spins household objects) ... 4 wieiEen] - [Eeek-r [ ]ersrrras [CJessseens] Jorewmsa] ]
2. Plays with the same things in the same way over and OVer ... | [EEa s e ]S 1
3. Uses toys or other materials to represent somelhlng tIIE!.r are not
(e.g., uses a banana as a phone or a microphone) ... T I I [Trstssnss Jretsnd] ]
4. Engages in make-believe play, taking on a role (not based on
sCripts from movies 07 TV SHOWS] .. vecerermsssmenmmsssmes e e sessmer s [P i [ BB [ 8 [ ]

Examples: Give one or more brief but specific examples of the problem behaviors rated above. If you need mone space o write,

use the blank page at the end of this form.
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SECTION 5

How does the person you are rating react to new experiences and
changes in routine?

. May show anxlety or worry in facial expression or body movement,
of by becoming overly IMPatient ........ceveererersssarsemres s s anen

. May show warry about the same thing over and over again ...

. Copas with changes in routine or the environment
(for example, Moving fUrMIIEre] ......ccoemeensmeen e,

. Has specific routines or specific ways things must be done

by self or others R T i e g [ ]

. Has special interests or topics (for example, dinosaurs,
trains, clocks, weather, licBnse PIBEES] ..o.vveoeeer i s seceserises

SECTION &

How does the person you are rating use his or her senses of vision,
hearing, Lowch, and smell?

1

Tends to look at objects from unusual angles or
oul of the corner of his or her eyes ......,

. Is overly Interested in light from mirrors or light reflecting off objects ...

. 1= averly sensitive to some sounds, smells, or textures;
seeks some out, actively avoids DTS ...vveseer e

. Has an unusual response to touch; may overreact to touch or

pain or may not respond to things that others would find
uncomfortable or painful .. &

Examples: Give one or mare brief but specific examples of the problem behaviors rated above, If you need more space to write,

use the blank page at the end of this form.
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Other Behaviors
1, Does this individual have any extremely unusual mathematical, reading, or artistic abilities?  No

2. Are there other unusual behaviors you have noticed that you would like to tell us about?

Please |ist the specific behavior, and ghoe an example or two.

Additional Behavior Examples or Comments:

Please spec/fy the number of the guesticn that is related to your example or comment:

Yes [please explain)

Additlonal Behavior Examples or Comments:

Please specify the number of the question that is related to your example or comment:

Additional Behavior Examples or Comments:

Please specify the number of the question that is related to your example or comment:
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APPENDIX E

The original English Gilliam Autism Rating Scale—Second Edition (GARS-2)
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Summary/Response Booklet

Section |. ldentifying Information

Individual®s Name Male Female ] Grade
Year Henth Dy School
Dote of Rating Rater’s Nome
Date af Birth Examiner's Name
fige Examiner's Title
Section Il. Score Summary Section IV. Profile of Scores
Raw  Stondard Subscales
Subscales Score Secare hile  SEM
Stereatyped g
Behaviors L E 5
u & g ks
Communication 1 ] o 14 2] b
s ) o = =
! = £ E =
Saciol Internction 1 5 £ = = E
= o E =] i
] & E o =]
Sum of Standard Scares = =2 8 - =

Dutism Index | | | 4
Section Ill. Interpretation Guide

Subscale

Standard Autism Probability of
Seore Index Autism

T ar Higher 45 ar Higher Very Likely
dtoh 70 to B4 Possibly
1t 3 67 ar Less Unlikely

Addtisnal coplen of thiz fFarm (m1304%) me awnilable fram
PRO-ED, B0 Shonl Drees Bl Revtin, TH TEPST- 4857
ANBAEFT - B30T, Fax A00/33T-748), meew proedinc.com

1595, 2004 by PRO-4D) ine.

5 4T B PN 4 13 12 11 1B
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Section V. Individual ltem Responses
Subscale 1: Stereotyped Behaviors

Directions:  Rote the following items according to the frequency of occurrence, Use the following guidelines for
your ratings:
0 Newver Observed—You hove never seen the individuol behave in this manner.
1 Seldom Dbserved—Individual behaves in this manner 1-2 times per &-howr period.
2 Sometimes Observed—Individual behaves in this manner 3-4 times per &-hour perind.
3 Frequently Observed—Individual behaves in this manner at least 5-6 times per &-hour period.

Circle the number thot best describes your observotions of the individual's typical behovior under ordinary eir-
cumstances (i.e., in mest ploces, with familiar people, ond in usual daily activities). Remember to rate every item.
If you are uncertain obout how to rote an item, deloy the roting and observe the individual for a 4-hour peried to
determine your rating. REMEMBER, EVERY ITEM SHOULD RECEIVE A SCORE.

ey T z ©

E 3 3 &
¥ 8 [ =

0 = E yrar]

o E o S

] =1 [T] =

S - E &

= ] & &

1. Avaids estoblishing eye contact; looks away when eye contact is made. 0 1 2 5
2. Stores at hands, objects, or items in the environment for ot least § seconds. 0 1 z 3
3. Flicks fingers rapidly in front of eyes for periods of § seconds or more, i 1 ? 3
4. Egts specific foods and refuses to eat what most people usually will eat. 0 1h 2 3
5. Licks, tostes, or ottempts to ent inedible ohjects I:t.g., persan’s hand, toys, 0 1 ? 3

hooks).
6. Smells arsniffs objects (e.g., toys, person's hand, hoir). ] 1 2 3
7. Whirls, turns in circles. 0 1 2 3
8. Spins objects not designed for spinning (e.g., soucers, cups, glosses). ] 1 2 3
9. Rocks back and forth while seated or standing. ] | 2 3
10. Makes rapid lunging, darting movements when moving from place to place. 0 l F 3
11. Prances {i.e., walks on tiptoes), ] 1 ? 3
12. Flaps hands or fingers in front of face or ot sides. ] 1 2 3
13. Makes high-pitched sounds (e.g., eee-eee-eee-eee) or other 0 1 2 3
wocalizations for self-stimulation.
14, Slaps, hits, or bites self or attempts to injure self in other ways, 0 | 2 3
Subtotals R SR e . St

Stereotyped Behaviors Total Row Score |

(]
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Section V. Continued.

Subscole 2: Communication

Directions:  Rate the following items accarding te the frequency of nccurrence. Use the following guidelines for

your ratings:

{ Mever Observed—You hove never seen the individual behave in this manner.

Seldom Dbserved—Individual behaves in this monner 1-2 times per é-hour period.

]
2 Sometimes Observed—Individual behaves in this manner 3-4 times per 6-hour period,
3

Frequently Observed—Individual behaves in this manner at least 5-6 times per &-hour period.

Circle the number that best describes your observations of the individual's typical behavior under ordinary cir-
cumstances (i.e., in most places, with familiar people, and in uswal daily activities). Remember to rate every item.
|f you are uncertain about how to rote an item, delay the rating and ohserve the individual for o 6-haur period to
determing your rating, REMEMBER, EVERY ITEM SHOULD RECEIVE A SCORE.

How does this individual communicate? Talks — Signs — Does not Talk or Sign —

If the individuo| does not talk, sign, or use any other form of communication, omit this subscole.
15.
16,

17.
18,
19.

20.
Zl.
2.
25

4.
25,
26,
eT.
28,

Repeats (echoes) words verbally or with signs, ] 1

Repeats words out of context (i.e., repeats words heard ot an earlier time; 0 1

e.2,, repeats words heard mare than 1 minute earlier).

Repeats wards or phrases over and over, 0 1

Speaks or signs with flat tone, offect, or dyschythmic pattems. 0 1

Responds inappropriately to simple commands {e.g., “sit down” 0 1

“stand up" ).

Looks away or ovaids looking at speaker when name is called. 0 1

Does not ask for things he or she wants. 0 1

Does not initiate conversations with peers or adults. 0 1

Uses “yes” and “no” inappropriately. Says “yes" when asked if he or she ] 1

wants an oversive stimulus, or says “no” when ashed if he ar she wants a

favorite toy or treat.

Uses pronouns inappropriately (e.g., refers to self as "he,” "you,"” “she”). 0 i

Uses the word I inappropriotely {E.g., does not say 17 ta refer to self). 0 1

Repeats unintelligible sounds (bobbles) over and over, 0 1

Uses gestures instead of speech or signs to obtain objects. 0 1

Inappropriately onswers questions obout a statement or brief story. 0 1
Subtotals SIS, P

Communication Total Raw Score
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Section V. Continued.
Subscale 3: Social Interaction

Directions:  Rote the following items according to the frequency of occurrence. Use the fellowing guidelines for
your ratings:
0 MWever Observed—You hove never seen the individual behave in this manner.
| Seldom Observed—Individuol behaves in this manner 1-2 times per 6-hour period.
?  Sometimes Dbserved—Individual behaves in this manner 3-4 times per &-hour period.
I Frequently Observed—Individual behaves in this maonner at least 5-6 times per é-hour petiad.

Circle the number that best describes your observations of the individual's typical behavior under ordinary cir-
cumstances (i.e., in most places, with familiar people, and in usual doily octivities). Rermember bo rate every item.
If you are uncertain about how to rate an item, delay the roting ond observe the individual for a 6-hour perind to
determine your rating. REMEMBER, EVERY ITEM SHOULD RECEIVE A SCORE.

B =
% & £
- = M L
] o £ A
o o = =
w = b k=
] f=} E £
= E = 7]
= = © 3
z = E -4
= A A i
29. Avoids eye contact; looks away when someone looks at him ar her. b 2
30, Stores or looks unhoppy or unexcited when praised, humored, or entertained, 0 1 2 3
31. Resists physical contact from others [e.g., hugs, pats, being held 0 1 2 3
affectionately).
32, Does not imitate other people when imitation is required or desirable, 0 1 ? 3
such os in games or learning activities.
33. Withdrews, remains aloof, er acts stundeffish in growp situations, 0 1 2
34, Behoves in an unreasonably Fearful, Frightened manner, 0 1 2
35, Is unaffectionate; does not give offectionate recpancas (a.g., hugs and 0 1 2
kisses),
36, Shows no recognition that o person is present (i.e., looks through peaple). 0 1 2 3
37. Loughs, giggles, cries inappropriataly. i 1 z 3
3B. Uses toys or objects inappropriately {e.g., spins toy cars, takes action a 1 2 3
toys apart).
39. Does certain things repetitively, ritualistically. i 1 2 3
40. Becomes upset when routines are chonged. 0 1 2
41. Responds negatively or with temper tantrums when given commands, 0 1 2 3
requests, or ditections.
42. Lines up objects in precise, orderly fashion and becomes upset when i 1 2 3
the order is disturbed.
Subtotals R R IT. SR R
Sacial Interaction Total Raw Scare —
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Section Vi, Parent Interview

This section should be completed by porents or other coregivers who have direct, sustained cantact with the in-
dividual. Porent and caregiver interviews are acceptable. Answer eoch guestion by recording either yes or no.
Complete every item.

D&lnrl ins

Social Interaction

Ha During the child"s first 3 yoors of [ife:

. Did the child reach out ar prepare to be plched up when the posent attemgpted to (ift the child?®
b, Did the child cry or become upiet when =it unattended inbis or ber crib, ploypen, or other area?
[id the child cry or become upset when picked up or held?

d. [id the chidd cry or become upset when handed from ane odult to onother?

e Did the child attempt to jain family members in growp octivities Oe,g., watching TV]?

[0

Used in Social Communication

During the child"s first 3 yeors of life:

Did the child use single words by 16 months of age?

b, [id the child use meoningful, cemmunizative phrases by age 27

c.  Did the child develog nosmally in terms of languoge (i.e., cooeng, babbling, and speaking witheut ony
intermaplian or r:lrc:!‘mri)?

(0§ 00000
[0 %

[ [
] |

|| 4 Did the child Follow directions (i.e., appear to undsrstand what to do whes told to do something)?
| #.  Did the child sppear to have noarmaol heonng?

Abnormal Functioning in:

nteraction

Durimg the child®s First 3 years of lifa:

Did the ehild smile ot parents of siblings mhen smiled ot of ployed with?

Did the child cry whes appronched by walwmilior persons during the first year?

Did the child enpoge in imitative play hefare q[:I{:.l., ployed pat-o-coke, peskoban)?
Did the ehalid sgem to be ireplved and responsive to prople?

Did the eheld prefer to spend time in the eampaisy of others?

0000k §
000

Language Used in Social Communication

Durimg the child’s first 3 years of life:

0. Did the child respand to his ar her nome when colled (eg., turn ond look ot the person) 7

b, Did the child ask for things or use gestures to commuanicate what he or she wanted?

. Did the child follow ssmple dirsctions (e, "come here,” *give me o bug” “wove bye-bye*]?
d.  Did the child appeor to understand whot to o mhen told to do somethng?

e,  Didthechild indicote l:s.hnwfm:iu.l corc=m) when o porent or sibling cried or was distresssd?

[

0
L =

olic or Imaginative Play

During the child’s first § years of life:

Did the child engage in pretend play {e.g., play with dalls, action heroes, toy ansmals appropsataly)?
Did the child preterd he or she mos someans =lse l[!.g., Mommy or Doddy, action h!rn)?

Did the child preterd that on object wos samething =lse? For example, did the child pretend thata
bronmstick wos a horse and ploce the broamstich between iz or ber legs and pretend to be riding & horee?

Did the ehild pretand that he orsha had an imoginoy friend or onimal 7
e Did thechild play with dolts prevend ing thar they were real persgns?

=
B

L8

[ O3 O
[ 0

[
[

The puirpase of Section ¥l is to document whether the individunl meets o set of dingnostic eriterio from DSM-N-TR, 1 pou checked No to omy guestion in
this section, tha indisdual meets critenso for deloys or abnoemol functioning,
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Section VIl. Key Questions

The following questions ore designed to help the examiner reach a diagnostic conclusion. The examiner should con-
sider these questions os he or sha interprets the GAR-2 results.

1.

10.

11

¥hat behoviors does the individual display that causes you ta think that he or she has outism? Describe these
behaviars as specifically as you can.

. When did these behaviors first occur? They should have oceurred before the age of 38 months.

. Does the behavior occur in all settings? The individual should demenstrate the behaviars in all settings and in

the presence of all people, not in specific places only and when specific people ore present.

. Could the behavior be the result of onother disobling condition? Have other diognoses been ruled out? How?

. Who has evaluated the individugl ond whot were the results? Has the individual been evoluated by persens

qualified to make o diagnosis (e.g., a psychalogist, psychiatrist, speech patholagist, autism specialist)?

. Whot assessments or evaluations have been done besides the GARS-2? Has the individual been given an indi-

vidual battery of tests {e.g., intelligence test, academic achievement test, languoge test)?

. Are impairments noted in all three arens of the definition of qutism (i.e., stereatyped behaviors, communica-

tion, and sacial interaction)?

. What diognostic areas are most affected? What are the symptoms?

. How severe are the symptoms? How do the symptoms interfere with normal Functioning?

What other infarmation needs to be collected? Who can supply the information?

Whot resources ore ovaoilable for further evaluation?
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Section VIIl. Interpretation and Recommendations
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Section IX. GARS-2 Characteristics

Description. The Gilliam Autism Rating Scale-Second Edition is o standardized instrument designed for ossessment
of persans with autism and ether severe behavioral disorders, The GARS-2 provides norm-referenced information
that ean assist in the diognosis of autism.

Item Selection. Items on the GARS-2 are based on the definitions of autism adopted by DSM-IV-TR (American
Psychintric Association, 2000} and the Autism Scciety of America {2003).

Nermative Data. The GARS-2 wos standordized on o sample of 1,107 individuals with autism from 48 states within
the United States.

Reliability. Internal consistency of the GARS-2 was determined using Crenbach's olpha technique. Studies revealed
coefficients olpha of .84 for Stereotyped Behaviors, .36 for Communication, .88 for Social Interaction, and .94 for
the Autism Index. These reliability coefficients are very lorge and indicote that the items within the subscales are
consistent in the measurement of charocteristic behaviors of persons with autism ond other serous behavioral
disorders, Al of the items are sufficiently relinble for contributing to important dingnostic decisions.

Validity. The validity of the GARS-? was demonstrated through several research studies. [tem analysis of each sub-
scale established that GARS-2 subscale items are very consistent and diseriminative. Concurrent eriterien-related
validity studies demonstrated thot scores from the GARS-2 can be used to identify individuals who belong to dif-
ferent diagnostic groups. Other evidence of concurrent validity wos established by correlating scores on the GARS-2
with sceres from the Autism Behavior Checklist (Krug, Arick, & Almand, 1953). Positive correlations were abtained
between relevant subtests on these two instruments. Positive prediction analyses demonstiated the ability of the
GARS-? to discriminate persons with outism fram children who hove mental retardation, children with multiple dis-
abilitias, and children without disabilities.
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APPENDIX F

The back-translated English Questionnaire for Parents or Caregivers of Childhood

Autism Rating Scale — Second Edition (CARS2-QPC)
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CARS2-QPC

a Questionnaire for Parents or Caregivers

(be used with the CARS2-ST or CARS2-HF)
1 Janette Wellman, Ph .. Brc Schopler, Pho3, Mary E. Van Boargondiva, PhoD and Sweven B Love, Ph.D.

b Date: ¢ Date of birth of person o be rated:
d Case ID Number: € Mame of person to be rated;
I Rater’s Name: £ Rater's relationship to the person (o be rated:

h INSTRUCTIONS

This questionnaire asks questions about some problem situations, which the person being rated may
or may ot have encoontered.

If the person being rated is best described by a hehavioral sitsation listed, please check the box under
the description. If you are not sure to rate a behavior, please put a check mark under “Don’t Know™.
Every question shall be answered completely, There is space provided at the end of each section, which is
for vou to briefly share relevant examples to your previous behavior ratings. The last page of this
questionnaine is left blank. Feel free to use it, if you need extra space. The last section gives you a chance
1o talk about any other hehavioral situations that you may want (o bring (o our attention.
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SECTION1

i, How the subject communicates with others

prshlem)

(Does viry wellp

Mild w0 moderaie

(Ofen or absays has problem)
Dioesn’t have now hai
happencd i the past

Do ot know

Mo problem
(Decasionally has

Mimics voices, languages and actions of others.

Reeacts 1o facial modions, body pestures mand tunes of the voices of odhers,

When called, sheie wms benTis bead and bas eye conteet with you,

Dhrecily shows henlis emotion with facul expressions.

] e fra|=

Express herfhis [eelings wath a vanety of body nguages (Point, Node,
Inannd s aned armm).

0 _If no language communication, skip this section, and go to section 2.

{Occasionally has problem)

Sever
{Cien or abwayvs s problem)

{Does wery well)

Mild o mederane
Dioesn't havve now buk
hioppened in the past
Do ot kmsow

Mo problem

Repemedly uses specific wonds or phrases cremed by herfime-seli

Abnormal wme, diythm, volome or speech speed.

Cosrversation over-fommal or with over-complicated words,

o 8o Pal o

Mormal fueni conversations with ihe same age group.

). | Starts a conversation with & (opic interesting (o hoth parties.

p. Examples: Please briefly give one or two relevant examples (o your previous behavior ratings, The las)

page of this questionnaire is left blank. Feel free to use it, if you need extra space.
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SECTION 2

(. How the suhject communicates with others and expresses themselves?

Mo problem

{Does very well)

Mikd 1o mederan:

{ Occasionally has problem )

Sever

{Oien or mhways hios problem)

Dhoesn’t Fave now bk

happened in the past

Dho noot kmaony

Comversation with eve comlact.

Poins oul interesting things and shores with others.

Recopnizes distant objects by followmg others” eye or finger movement.

FPrompis reaction (o social commumications.

Positive communication with adolts or the same age group.

Keeps in touch with oahers hack and forth with simple good rappost,

Establishes and maintains friendships within the peer group.

m (o] e =] =

Expresses o series of emotions that are related w the scenes (smile, Trown,
eye contact, facial motion, elc.).

Undersiands and reacts o the thoughts or feelings of others (when others
15 hort, tries o comifort others, or nes o please,

Examples: Please briefly give one or two relevant examples to your previowus behavior ratings, The Last

page of this questicnnaire is left blank. Peel free to use it, if you need extra space.
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SECTION 3
r How the subject moves her/his body?

- z
g3 3zt
= : .
5 E 2 5 z = z
5 E E -: 22 8
Brle 8 | R
S EERE R B
F=1 =1l = &
1. | Abnomma] movemenis (fingers, hands, limbs, toming body within a circle or
rocking back and forth),
2| Actvites that would induce self-milicted mmjunes (somtch, bang his bend,
pimcl his sking,
3. | Walking and ronming are clumsy (clumsy walking and running ), jerky and of
IMCESESLETL mEstion.
4. | For School kids or adalis; difficulises with activities that need body parts in
good coorlination: tymg shoe laces, hand writing.
SECTION 4
& How hef she plays like a child?
E EE
I
=| 2 3 *
182 Hid.
H B
25 L EERE
5 g g é 29S| & 5 &

Only plays with one part of te oy, ool the emtire 0y (opens and closes e
door of a toy car, ums the wheel of a oy oo, or shakes or spins home
obgects),

13

Plays with the same oy m the same manner repeatedly,

3. | Uses ntoy or ohject o present a non-related thing | takes a banana 1= a
cellular phone or microphone).
4. | Likes to play o robe ina happy families” game.

Examples: Please briefly give one or two relevant examples to your previous behavior ratings. The last

page of this questionnaire is left blank. Feel free to use it, if you need extra space.
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SECTION 5

I, How the subject copes with new environment or changing of usual environment.

-E %
i 4 23
584 3is
# = 4
E H 5
z5 EE E 2% :
e
HEEEE R
1. | May show anxiety, unessmess with fcial motons or body lmguages.
2| May worry the sume timg again and agam.
3. | Cope with chongimg of routing or the environment.
4. | Has specific routine or ways that something must done by self or others.
5. | Has special interests or (opics (such as Dinosaurs, trains, weather, License
plwes),
SECTION 6
i How the subject uses his/her visual, andio, touch and smell sensations.
i %
= =
5 3|3
= = # .
352 Hig,
§ '§§ | 2s| &
% IR R IE:
FHRNE
F=1 =T = I 1

Tries 1o look gt something from unusoal angles.

e

Over-atiention (o reflected light from a mirvor or some other ohjects.
Chver-sensitive o some voices, smells or exmures; seeks some oot and
actively avoids others.

4. | Has an abnorml reactiom to wouch; over-reacts (o touch, pain or not respond

1o thimgs Uit odhers would feel uneomfonable or pamful.

Examples: Please briefly give one or two relevant examples to your previous behavior ratings. The last

page of this guestionnaire is left blank. Feel free to use it, if you need extra space.
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SECTION T
v {ther Behaviors

1. Does the sohject have special math, reading or artistic abilites? Mo Yes
{please explan}

2. Dy von motice any other abnommal behaviors?
Please list them and give one or two examples.

W Examples of other behaviors or some other comments:

X, Please indicate the guestion number cormesponding to your example or comment:

Examples of other hehaviors or some other comments:

Please indicate the question number corresponding 1o your example or comment:

Examples of other behaviors or some other comments:

Please indicate the question number corresponding 10 your example or comment:
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APPENDIX G

The back-translated English Gilliam Autism Rating Scale-Second Edition (GARS-2)
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GARS-2

Gilliam Autism Rating Scale — Second Edition

a; Summary/Reply Booklet

by. Section 1. General Information

€1, Name of person 1o be rated d Made ¢ Pemale [, Grade
g1 Year  Momh  Day  hy School

1y Date of Rating oy Bater's name

ki Date of Birth of persontoberated 1 Examiner’s Name

m; Age ny, Examiner’s Title
iy Section IL Score Summary

pr. Subscales go Raw Score  r Standaed Score 8 %ile L SEM
uy, Stereotyped Behaviors 1

vy Communication I o R 1
w Social Interaction _ _ _ 1
%) Sum of Standard Scores
¥y, Autism Index [ 1 [ 1 4
#;. Section 111 Interpretation Guide
Subscale Standard Score Autism Index #; Probability of Autism
7 or Higher 83 or Higher by, Very probably
4iof Tl-H4 cz Possibly
1to3 69 or Less iy Impossibly
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¢ Section TV, Profile of Scores

Standard Subscales
Score Stereniyped Commumicalion Socinl Autism Index
Behaviors Interaction

20 ¥ . ; 150

19 4 : : 145

15 5 § ; 140

17 4 . ; 135

16 7 . ; 130)

15 7 . ; 125
14 . : : 120
13 y ; . 115
12 % . ; 110
11 % . ; 105
11} . s s 1003
g . i ; 93
b 4 g . o0
T G 3 : k]
f 7 3 ; B0
5 : 75
4 : 70
3 : 65
2 2 . 1]
1 2 . 55
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> Section V. Tested rating item responses
gz Subscale 1: Stereotyped Behaviors
hax Rating: secording (0 the frequency of occurmence, Follow the guidelines (o rate;
0 1; Mever Observed - You have never seen the person to be rated have this kind of behavior.
I j2 Rarely Observed — The person to be rated haves this kind of behavior 1-2 times per 6-hour
pEriﬂd.
2 k; Occasionally Observed — The person to be rated haves this kind of behavior 3-4 times per
fi-hour period.
3 1. Often Observed = The person Lo be rated haves this kind of behavior 5-6 times per 6-hour period.
mx Cirgle the mumber that best describes the typical behavior of the person o be rated under ordinary
circumstances (for example, in most cases, with acquainiances, and in routing activities). To bear in mind,
every behavior listed shall be rated. Il vou are not sure how to rate an item, please give your rating after a
G-hour period observing of the person 1o be rared.

B
2

T 235 3
§ 823
£ f 4
2 @ g
£5 85

1. Avoids eve contact, Looks away when someone establishes eye contact with
him/her. ] 1 2 3
2. Looks intensely at hands, or nearby objects for at least 5 s a 1 2 3
3. Flicks finger rapidly in front of eyes for 5 8 or more. 1 2 3
4. Eats specific foods and refuses to eat normal varied choices. g 1 2 3
5. Licks, tastes, or attempts to eat something inedible (hands, toys, books). a 1 2 3
f.  Smells ohjects (foys, person’s hand, hair). 6 1 2 3
7. Swirls, Tums body in circles. 0 1 2 3
& Spins something which is not for spimning (savcers, cups, and glasses). a1 2 3
9. Rocks back and forth while seating or standing. 0 1 2 3
10, Makes rapid jumping, or lunging movements from one place W another. d 1 2 3
11. Prances. {1 1 2 X
12, Flaps hands or fingers in front of face or at sides, 0 1 2 3
13, Makes hagh tne sounds or other vocalizations for self-stimili, a1 2 2
14. Smacks, hits or bites self or attempis to injury sell. g 1 2 3
Subtoals __ +__+_ + =

Stereotyped Behaviors Total Raw Score [
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V. Continued.
Subscale 2: Communication
Rating: according to the frequency of occurrence. Follow the guidelines 1o rane;

0  MNever Observed - You have never seen the person to be rated have this kind of behavior,

| Rarely Observed — The person to be rated haves this kind of behavior 1-2 times per 6-hoor period.

3 Oecasionally Observed — The person to be rated haves this kind of behavior 3-4 times per 6-hour

period.

3 Oiten Observed — The person (o be rated haves this Kind of behavior 5-6 times per 6-hour period.
Circle the number that best describes the typical behavior of the person to be rated under ordinary
circumstances {for example, in most cases, with acquaintances, and in routing activities). To bear in mind,
every hehavior listed shall be rated. 17 yvou are nol sure how o tete anilem, please give your rating afier a
f-hour period observing of the person to be rated.

Mever Ohserved
Rarely Observed
Orecasionally Observed
Often Observed

How dose this person communicate? Speak__ sign Mo COmITumicating,
If the object does not communicaie, skip this section

15. Repeats after another person verbally or with signs 6 1 2 13
16,  Repeats words in past context o1 2 3
17. Repeats words or phrases over and over np 1 2 13
18, Speaks or signs with a flat, neless, or non=-melodioons sound 6 1 2 3
19, Responds inapproprately (o simple commands (sit down, stand up) 0 | 2 3
20, When name is called, looks away and avoids eye contact o 1 2 3
21, Dose not ask for something he/she wants o 1 2 3
22 Duse nol hegin conversations with peers or adults 0D 1 x 4
23, Uses “wis" and “no™ incomectly, Sayvs “yes”™ when asked if hefshe wants o1 2 3

unpleasant stimuli; or says “n0” when asked if hefshe wants a favorine oy or
Ireals,

24, Uses pronouns incommeetly (refers 1o self as “he™ “she”™ “you™)

35, Cannot use “T" appropriately (dose not use “T" 1o refer self)

26,  Repeats unimtelligible infant sound,  (babbles) repeatedly

27, Uses gestores instepd of speech o obtmn objects

28, Cannot answer questions abowt a statement or brief story

e s
—— = —
b3 a2 B2 P B
L ola Lo L L

Subtotals +_#_+_=

Communication Total Raw Score [ 1
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Section V. Continued,
Subscale 3: Social Interaction
Rating: according to the frequency of occurrence. Follow the guidelines 1o rane;

0  MNever Observed - You have never seen the person to be rated have this kind of behavior,

| Rarely Observed — The person to be rated haves this kind of behavior 1-2 times per 6-hoor period.

3 Oecasionally Observed — The person to be rated haves this kind of behavior 3-4 times per 6-hour

period.

3 Oiten Observed — The person (o be rated haves this Kind of behavior 5-6 times per 6-hour period.
Circle the number that best describes the typical behavior of the person to be rated under ordinary
circumstances {for example, in most cases, with acquaintances, and in routing activities). To bear in mind,
every hehavior listed shall be rated. 17 yvou are nol sure how o tete anilem, please give your rating afier a
f-hour period observing of the person to be rated.

Never Observed
Rarely Ohserved
Occasionally Observed
Ofien Observed

39, Avoids eve contact, looks away when someone looks at him/her o 1 2 3
30. Looks unhappy, unexcited or unaffected when praised, homored or entertained. 0 1 2 3
31 Resists physical contact with others (hugs, pats) 0 1 2 3
32, Cannot follow instructions to imitate others (in games, learning something ) o 1 2 3
33, Withdraws, remains aloof, no communication within groups ] 1 2 3
34. Behaves in a unreasonably fearful, frightened manner o0 1 Z 3
35, Unaffectionate, dose not give affectionate response (huogs and kisses) ] 1 2 3
36, Ignoves others present 1] I 2 3
37. Inappropriate laughs, piggles or cries o 1 r 1
38 Cuannot play with woys properly (spins toy cars, takes a toy apart) ] | 2 3
39, Dose something repetitively and ritualistically 0 1 2 3
40, Upset when routines changed ] 1 2 3
41, Negative responses with temper when  given  commands,  requesis of O I 2 3
instroctions

42, Lines up objects in a precise order and becomes upset when it is distupted ] 1 2 3

Suhiotals v+ k=

Social Interaction Total Kaw Score [ ]
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fiz Section V1. Parent Interview

)z, This section oughl to be completed by parents or caregivers who maintain a long-term relationship directly
with the person being rated. Parent and caregiver interviews may be accepted. To answer the question, check
ecither ¥es or Ne. Mo question shall be unanswered.

p2. Delays in:
Social Interaction

Yes Mo (2. Druring the first three years of life:

Did the child reach out 1o be picked up when the parent was going to Lift the child?
Did the: child ery when left alone in the crib, the play yard or seme other place?
Did the child cry or was upsel when picked up or held?

Did the child cry when handed from one adult to another?

. Did the child like to join family activities (watching TV, for example)?

12 Language used in social communication

Yes Mo uring the first three years of life

[ the child speak single words by 16 months of age?

Did the child use meaningful, communicative phrases by ape 27

Did the child develop normally in language (babbling, or speaking withoul any intermaption)?
Did the child follow directions (understand what 1o do when told 1o do something §?
I¥id the child seem o have nommal heanng?

0P RS TR

PRE e

5: Abnormal function in:

Social Interaction
Yes Mo Muring the first three years of life:
a,  Did the child smile when parents or siblings smiled al or played with herhim?
b. Did the child cry when contacted by unfamiliar persons during the first year of life?
¢, Did the child like imitative play before age 3 (Pat —a-vake, Peck boo)
d.  Did the child seem to be invalved and responsive 1o others?
e, Did the child prefer to spend time with others

Language Used in Social Communication
Yos Mo During the first three years of life
a, Dhid the child respond when herhis mame was called (tomed head with eye
contact)?
Did the child ask for things by lanpuage or gesture?
[Mid the chald follow simple dingctions (come here; give me a hog, bye-bye)?
Did the Child understand what to do when told to something?
Iid the child show hisfher concern when a parent or sibling ered or upset?

(-
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12 Symbaolic or imaginative play:
Yes No During the first three years of life:
a,  Dhid the child like o engage in predended play (play with dolls, sction heroes, or 1oy animals,
for example)
b.  Ihid the child pretend hefshe was someone else (Mum, Dad or hero)?
¢. Did the child pretend that an ohject was something else” Take a broom was a horse and place
the broomstick between legs and pretend to ride a horse?
. Did the child pretend that hefshe had an imaginary friend or animal?
2. [3id the child play with dolls pretending that they were real?

uz Hection 6 by design is o record whether the person being rated meets a number of diagnostic criteria from
DSM-NV-TR. Criteria for delays or abnormal functioning are met, if Mo is given as an answer in this section,
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va Section VII. Key Questions

wr Below are some questions designed to facilitate a diagnostic conclusion. These questions should go along
with the interpretation of the GAR-2 results,

1. What behaviors dose the subject displays that make you think that he/she has autism? Describe these
behaviors as specifically as you can,

2. When did these behaviors first occur? They should have occomed before 3 years old.

3. Does the behavior occeor i all settmgs? The subject should demonstrate these behaviors i all settings and n
fromt of all people, not in a specific place o i front of & specific person only,

4. Could the behavior be the result of another condition”? Have other disgnoses been miled out? How'!

5. Who has evaluated the subject and what was the result! Has the subject been evaloated by specialist
(psychologist, psychiatrist, speech pathologise, autism specialist)?

6. What assessment has been done besides the (GARS-27 Has the subject been given an individual battery of
tests (intelligence test, scademic achicvement test, langoage test)?

7. Are impairments noted in all three criteria for autism (stereotyped behaviors, communications and social
interaction)?

&, What is the most impairment oot of the three criteria? What are the symptoms?
9. How severe are these symptoms? How do the symptoms interfere with normal routine functions?
11). What other information needs 1o be collected”! Who can supply the information?

11, What resowrces are available for further evaluation?

89



% Section VITL Interpretation and Recommendations
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Y2 Section 1X. GARS-2 Characteristics

#2 Deseription: The Gilliam Autism Rating Scale-Second Edition 15 a standardized rating system designed 1o
assess people with autism and other serious behavioral problems. GAR-2 gives norm-referenced information
that helps to diagnose autism,

a3 Item Selection: The GAR-2 items are selected based on the definitions of autism adopled by DSM-IV-IR
CAPS, 20000 and the ASA {2003),

b Normality of Data; The GAR-2 was standardized based on the data of 1,107 mutistic individuals from 48 US
slates.

¢x Reliability: Cronbach's alpha techoigue was applied m determining the intemal consistency of the GAR-2,
The alpha coefticients reported in the literature were U.84 for Sterectyped Behaviors, (.86 for Communication,
0.88 for Social Ineraction, and 0.94 for the Autism Index. The large magnitude of the coefficients implies the
consistency of the items within the subscales in measuring people’s characteristic behaviors with sutism and
other serous behavioral problems. Bemg largely relighle, all items help to reach important diagnostic
inclusion.

i Validity: There have been research results supporting the validity of the GAR-2, Trem analysis sugpests (hat
GAR-2 subscale ilems are quite consistent and discriminative. Concurrent resesrch on criterion-related validity
shows that GAR-2 scores are applicable to different diagnostic groups for identification, Correlating GAR-2
scores with Autism Behavior Checklist scores, Knog e al. (1993) find positive comelations between relevant
subsets, which are additional evidence of concurrent validity, Positive prediction analyses confimm that the

GAR-2 is capable of discriminating autism from other conditions such as mental retardation, multiple
disabilities, and no disabilities.
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APPENDIX H

The Chinese Questionnaire for Parents or Caregivers of Childhood

Autism Rating Scale — Second Edition (CARS2-QPC)
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APPENDIX I

The Chinese Gilliam Autism Rating Scale-Second Edition (GARS-2)

99



GARS-2

w8 H AR BRI W
WE/ AR
H—s HAME
S E R F__de_ = itd
i¥5E A ] it g
ZWMHEER Wit 5
R ETEE IR
B_a FriCe
FiE Fitsd R Hoa % AR
B AT A 1
i RE 1
thorae it 1
LS e
[ e 4

100



FREFETFL Sk EriicE. 8 B AT AR
> = 85 ] et
4-6 70-%4 o] fii
1-3 = f0 a] it iR

SFVUARSr
FRE

b5 BiR TN LEsiiak e EfEiE Eik v
20 i : = 150
19 ‘ " s 145
18 V : 2 140
17 5 a . 135
16 N s . 130)
15 s a - 125
14 i i » 120
13 f i » 115
12 . . R 10
1 . . . 105
10 . . R 100
o . . . 05
8 . . . [T
7 . . . B
[ . - - 80
5 i & - Tﬁ
4 . . - 70
3 . . - 65
1 L] - - ﬁ'l]
[ - - - 55

101

LE5)




WA ZMEATRHIFD M

FiE 1 BiRiTH
VRAHEEAR . HUEAT Joit) R S AT 4R 4
focER LA T Aty B 4+

0 MRTDER B {5 Mol W S 3004 1 ki Ak
| RS UL 6 DB 1-2 BulbiThst.
2 HH BRI 6 D 34 ki hael.
3 SRMBE--ZUE 6 DBTH 5-6 dukiT AL,

Pk U R FIR 2 E T R T — B AT A (. 7508 Sy,
g A —agr, A AR, UHCS IS, R E i &
iy, WEER Py, TEM ST 6 A/ B S B Tt ar. PHE, &
HEEL— 1.

(= S A A9 H A, S H EREE— R REF 0
SEHLFE, Wi, A AT R E O L 0
{8 ML AR 80 F 415 T b B B T (] 0
BERF TR e e s KR WA HE A 0
Rt fhes, sREELEA A ERARE (P AF,

e

0 =
aiaiaiat=t Y
e T

LB

R, ##) B0 1 2 3
6, (Ao (Pim. BLE. AMFE. LED o 1 2 3
7. HE et B 1 2 3
B, EESETSRERRESOEE (Fim: 3EEE. R, B 0 1 2 3
9, WhieR AN SR S 1k 0o 1 2 3
10, M Hb A FE A — el ks 0 1 2 3
1. WOaAENE (Flim: {53 ke el BEEE ) B 1 o2 3
12, TEMR A2 LN GahF o FiE b 1 2 3
13 Rl —SRmnsd . W) sRimeEsErsg o0 1 2 3

b
14, Sy, STEger g el EE S0 T B R D 1 2 3

TRESES i+ _=
FRAT A BT

102



FitE 2. FHEES

VRAEER. WS TR R T IR .

B LT e MO i 4

0 MATLEE Bk M A Wi 20 & Wtk dr Ak,

1 iRATREER| U 6 DB H 12 ki A%k,
2 HEMES-SZW 5 6 D 34 Wb iTEel.
3 SRR EUEN 6 DEH 56 YaukiThElb.

bk AR B FOE Z WA TE IER R T — BT At (Him: EREE0
VIR s, B ARHE
FEAESy, WAEIRIFS, X EWET 6 AHOMEETA T . Wi,
BB — 5.

e FIEA RN, @FHE RS

ZWA AT R WiE__ AFHTE__ TSR RFES___

WRZM AU, TF, s Ao A ﬁ?iﬁ%i
15.
16,

17,
18

ER=E

RS RS

5 1o 549 |- g 8 o B REEE 5 A {5 A% 28

T 2B 2 i T O —emiw) CH[ R T i

Hith: Plim: HE b H0T B )

[ B R — i A

R0 S, CPRE, BT e A 7R o T B

T

AL AR S MRE R A E B Pt AT

"HEAL ")

Ly W AR E OGRS AR AR

FTE#ERH CEENFE

A EEh R 5 e A sl N RS2

TRRIEAMATER “27 F AR, . i /bR
Rl S A PUEARIRO, [BIE 27 B i il

2 T A B AR A B0 R o R, [ AR

A HE AR A 4G i (P fR3% A iR R T Ry

FheEmmA “&" (. TH “&" #REE0)

REBE B LAMREE (i,
HERNERTRrE LR ENEY

L RRER RS e

Al 1 B A o R A O ] R T IE R

103

FRELD
AL 68 ) e IR 0 4

BRErx

0
0

0

—

== ==

2

i
—_

Raw
i} 5§ = 5 o
e = i

Tt B

[ <]

P B b B

b bk B Bk P

el Lad

Al LA LAl T

el Lk L Do Lad



FiRE 3: HoUH

W, T e TR
e BB L A8 o W i 4
0 MARTEE(RM AR Wt 204 b iT Ak,
1 fRA-MEER W 6 P EHE 12 Sk irhitk.
2 HEMES WS 6 D 34 Sk L.
I SRTRE—ZWHG 6 DR 56 PukirhgEL.

bk AR B FOE Z WA TE IER R T — BT At (Him: EREE0
e R AR, @EREEES . JHiSEE—mie. MR ETHRERD
i Fif oy, WEERIESr, EXZREMT 6 A DEPMBEHE TG, Wi,
RS — A i

30, TSR LA R
40, 5 PR R R O
41, HWER, @rd, MBnr R R RS
42, {EEEHERAIT R . GO BB R £ i
FREL G o S
2 A e R s

HOR B\ &

* 4 wW

W W W W

O

#o# =5 2

20, [EEEIRMEER, GG/ rEEE e D 1 2 3
0, LR, REEESNFTToREmERSER 0 1 2

Ak

31 iEHE Sk ARE PR Ol EE, EEE. FEfmdEE) 0 o1 2 3

32, TRemEREIMA, Wi SfelEfmicesmiid o 1 2 3

313 FAR., TN, W, Ee 0 1 2 3

34, TR EEMNRE, SR 0 1 2 3

35 EEEE, TRESTEEGER (FD. @HaEs o0 o1 2 3

36, CALfb A BGEETE (BT, Rl AT W) D1 2 3

37, TREM M, wWRSE, =R o 1 2 3

38, FofdSHEELE (Fim: RESEASE. HEWEE) o0 1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

== =2

104



wimay KU

SRS B H R e R R e Ak . 3 B, Bl
AHEATEL, e BB AR nl e . e R I,

ELFHHRASH R HBENED.
oAt
7 & EET=920:

I =

HFERABRETH, HTETHFEENRE?

LA T HORER, i, SRR R TR G0
L8 TR R e T R T L0

R T I A HLR BT R T L SR ?
TGRS S FRE A fEa)?

AW IEE B

= & EET =920
8 BTE 6 FHHEFSREATHTH?
b. W% R TR AHE I B S a TR ?

ETHEBSTHWSRALTEIESY (. WEA, WS, 55
TCAE f i B0 ) 2

ST RTIRERMAR (B, ZRENAEFEHOEEMLA) 1
HTRTHIERNND?

ELUTHERTHE R ORI
M.
2 7 TEET =22l

pan=Tp

=45 18 L e o A R R TR BB L T TR R A R
BT 2 i AR TR
BT =% 2 A0 BT S0 (. R, S ¢

HT R T HEIGTEI B B fl ) 7
BETRHERSSAHNRS?
AR B E R .
B’ & EBET =20

i,
b.

LT BT ETRETHRE (Wl BLEHEETA)
LETHERT AN ETRAE RS T A RIE RN

c. ETRGREEMAMASHES (Pln: ‘R, “l—F" EEF

FEFE™) 2
2R AT T R T T B R et
9 47 o B, off fuk ik 52 o) 700 MR, BT B T AR R AR R (FE] tida
HrEMN) 7
f

105



B R R AR
7 & EBT =921
a, BTRFERIE RN (F: 2500 S ATk, #
BREE, Sohaniiing ?
b, REHEEREMA (Fin. SEolid, HEeeg) ?
c. REHEIOE—HRTE LSRN —HRS? W, EE e EERRL
fREACHE LY
A BT TETERE R (R — A o iy A A e 2 P 2
e. HTREGERAGEREMIENA —EH?

SN i H R S R T AT 4 DSMAIVCTR I lirdaifE. {Edbf o
RARRHE— A EE A, 2R B ORI R R Y 12 Y

106



noms xutEE

LA ] 0 R B R A — S WS IR T, S WiTE 8T GARS-2
e B R & X ) i

L ZREFMETAEREER M (W) B EEAME? FIRATRERNE— Lt
FrERAIT .

2. BETHE - WHEEH ARR? M EERE=% 28,

3. RESTARTSHMERANSS? SWEMITAREEH HIER, wh
R FL TR ERE 254 0 3 o SN 25 52 A BRI B .

4. REEITRR T MR B QT RTEY BT T A SN iR ?

5. REHHARR A RRF L e, SR 2RE RS EELHIT
ERRAA LIS (R, QRS WML, 5 MERTIE,
HARE 3

6, BT GARS-Z 28h, FllH RS ETFEErTET SREET
R FEMMR? (BRI, EIRETE, SE R

7. FWEEAME =T ENSEREPREEAVRMAEE? (AT,
Ziihe S, e

8. 7E EIRARE 2 W =4 7 T — R S W ? R AR

10

107



9. TEEGALAR A M H AL el ? Lt (el B TE R ThAE (2

10, BT HoAl i 05 R AR AT ? AR AR Pk de BTy

11, EH A A TR AR — it

WAy ST
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B4 GARS-2 RHEAE

k. o P E A VO R R AR OT TR. BRI E A
B FIR T ™ E AT R ET B . GARS-2 4% TSR E B UREE
FHAER 2 W7 .

VAR GARS-2 RS LL DSM-IV-TR O ERFMSTSE4S, 20000 f2%
H E A (2003) 3@ FSEAE LAY,

AN R GARS-2 BT 3% E 48 TME 1107 & 3 HE B H A,

FI{HEE: GARS-2 4 f—H R Cronbach Wil ity b H 2. So8awk
FLA LD T AT R AR i R Bl RENRAT 0.84, ZEHIAED 0.86,
$roTEE 088, FIAAERY 0.04. HUenl SRR, EHiK
TR R A TRLE S IR G i i 7 AT Al A T AR
HEETE — 8. I 2ammhnt Tt Hh o Wi ot 52 ) DTk AR R mT (5

FRH: GARS-2 MU Rt Rl 2 RFIEE N, BT REMET TR
T GARS-2 )7t FERE B i) —EEfEH IHER.. [T
B I M E TR R GARS-2 ATEAHR AT L F e a8l 22 i 3
75 18 T (Rl O i W H A 20 T T AR R IR GARS-2 i
41 M T A REIFE CAutism Behavior Checklist, Krug, Arick, &
Almond, 1993 R4 BT8RN, EH] e 2 i a1 1 4 B2 ]
B NPT A AT . A TN ST R GARS-2 sTRLALCK
B2 E AR LA, $EEEREILE, E&LEPERH e EEILE.
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APPENDIX J

GARS-2 and CARS2-QPC rating scale comparison in English

between original and back-translation
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GARS-2 and CARS2-QPC rating scale comparison
in English between original and back-translation

For each of the items below, please indicate whether the statements between original and
back-translation have the same connotation in different scales. For example, if the
meaning of these two is extremely different please mark “x” under 17 in the line of the
irem mumber on the lefi column. IF the meaning of these two is exremely similar please
mark “x" umder "3" in the line of the item number on the left column, You will use the
following scale as you rate each of the items below.

GARS-2 (THE GILLIAM AUTISM RATING SCALE)

s

seale

1
{extremely
different)

2

(somewhat
different )

3
(uncertain)

{somew hat
similar}

{extremely
similar)
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APPENDIX K

Revised GARS-2 and CARS2-QPC rating scale items comparison

in English between original and back-translation
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Revised GARS-2 and CARS2-QPC rating scale items comparison in

English between original and back-translation

For each of the ilems below, please indicate whether the staements between original and
back-translation have the same connotation in different scales. For example, if the meaning of
these two is extemely different please mark “x™ under *1" in the line of the item number on the
left column. If the meaning of these two is extremely similar please mark “x™ under "5 in the line
of the ilem number on the left column. Yoo will use the following scale as you mate each of the

iems below.

Items Original Back- translation

C5l Carries on a conversation with another person | Keeps conversation going back and
that flows back and forth, at a level you would | forth  with  others, at  an
expect for someone of his or her age. age-appropriate level

CSII5 | Initiates social ineractions with adolts and | Volundeer to initiate social interactions
peeTs (ot just (o get 8 basic need met). with adults or prers (not base on basic

needs)

C5IV4 | Engages in make-believe play, taking on a | Likes to play some roles from an type
role (not based on scripts from movies or TV | of acting (not only mimic actor or
shows), actress from movie or TV show)

CEVII2 | Are thers other unusual behaviors you have | Did you notice any other abnormal
noticed that you would like to tell us about? | behaviors?

Please list the specific behavior, and give an | Please list them and give one or two
example or two, examples,

Gd2 Unlikely Low Probability

Gelé Bepeats words out of context (ie., repeats | Repeats words not melevant to the
words heard at an earlier ime; eg., repeats | context of cument  sitwation  (Le
words heard mome than 1 minute earkier). mepeats words heard at an earlier time,

g mpeats words heard from one
minute aga)
1 2 3 4 5

Revised scake (extremely {somewhat {uncertain) {somewhat (extremely

iems different) different) similar) similar)

CS5l

CSII5

CSIvV4

CEVII2

Gd2

Gelé
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