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ABSTRACT

Early diagnosis of autism spectrum disorder and planning interventions appropriate to individual needs are
essential for the development of individuals. In this process, valid and reliable assessment tools are critical for
diagnosis accuracy and the effectiveness of interventions. This review aims to present information on good
practice for selecting assessment tools, preparation for the data collection process, data collection, analysis, and
reporting stages to support valid and reliable screening and diagnosis processes in evaluating autism spectrum
disorder. In this context, assessment tools used in the screening and diagnosis processes of autism spectrum
disorder were examined in the context of validity and reliability, the criteria to be considered in selecting these
tools were emphasized, and measurement errors encountered in the application processes were focused on.
Suggestions are presented to minimize the impact of measurement errors. This study is thought to guide
practitioners involved in the evaluation process of autism spectrum disorder.
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0z

Otizm spektrum bozuklugunun erken tanilanmasi ve bireysel ihtiyaclara uygun midahalelerin planlanmasi,
bireylerin gelisimi acgisindan 6nem tasimaktadir. Bu sirecte, taninin dogrulugu ve mudahalelerin etkililigi icin
gegcerli ve givenilir dederlendirme araglarinin kullanimi kritik 6neme sahiptir. Bu derlemede, otizm spektrum
bozuklugunun dederlendiriimesinde gegerli ve giivenilir tarama ve tanilama sireclerini desteklemek amaciyla,
degerlendirme aragclarinin segimi, veri toplama siirecine hazirlik, veri toplama, analiz ve raporlama asamalari igin
iyi uygulamaya iliskin bilgileri sunmak amaglanmaktadir. Bu dogrultuda, otizm spektrum bozuklugunun tarama ve
tanilama sureglerinde kullanilan dederlendirme araglari gecerlik ve giivenirlik baglaminda incelenmis, bu araglarin
seciminde dikkat edilmesi gereken kriterler vurgulanmis ve uygulama siireglerinde karsilasilan 6lgme hatalarina
odaklanilmistir. Olgme hatalarinin etkisini en aza indirmek igin 6neriler sunulmustur. Bu calismanin otizm spektrum
bozuklugunun degerlendirme siirecinde yer alan uyqulayicilara yol gésterici olacagi diisiiniimektedir.
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Introduction

Autism Spectrum Disorder (ASD) is a lifelong neurodevelopmental disorder characterized by difficulties in
several areas such as limitations in social interaction and communication skills, repetitive/restricted
behaviors, adherence to routines, and insistence on sameness (American Psychiatric Association [APA]
2013). Since individuals with ASD are evaluated across a broad spectrum, the severity and symptoms of
ASD can vary from person to person. This means that each individual can be affected by ASD
characteristics differently and to varying degrees of intensity. Individuals with ASD generally exhibit
behaviors such as difficulty with gestures, facial expressions, and maintaining two-way conversations,
limitations in the use of body language, inability to make eye contact, limited ability to engage in symbolic
play, and inability to maintain continuity in relationships with the environment, which are classified as
social communication and interaction problems; They may exhibit behaviors classified as
repetitive/obsessive behaviors and limited interest and activity, such as excessive interest in particular
objects, excessive adherence to routines, sudden reactions to changes in routine, repetitive/stereotyped
motor movements, and under- or over-reaction to sensory stimuli when necessary (APA 2013).

According to the latest report published by the Centers for Disease Control and Prevention (CDC), one in
every 31 children worldwide has ASD (CDC 2025). While the prevalence rate of ASD varies by country, no
report has yet been published in Tiirkiye (Kése et al. 2017). With this significant increase in ASD in recent
years, awareness of ASD has increased, and screening efforts have gained importance. The American
Academy of Pediatrics recommends screening children for ASD risk, especially between 18 and 24 months
of age (Johnson et al. 2017). The Ministry of Family and Social Policies' (Aile ve Sosyal Politikalar Bakanligi
2023) Second National Action Plan for Individuals with Autism Spectrum Disorder aims to strengthen
diagnosis, follow-up, and intervention programs and to ensure data-based monitoring by generating
statistics. Evaluation of individuals with ASD includes clinical interviews with parents or primary
caregivers, medical, psychological, and educational records review, direct play, and cognitive and
developmental evaluation (Kiling et al. 2019).

Research shows that early interventions, particularly those offered in the first three years of life, play a
critical role in the development of children with ASD (Corsello 2005, Dawson et al. 2010, French and
Kennedy 2018), and that specific interventions related to social communication and language skills affect
the development of these children and the course of ASD (Rogers 2005). Therefore, accurate assessment
is crucial for early recognition of ASD and providing interventions tailored to the individual's needs
(Selimoglu et al. 2013). In other words, early diagnosis allows children with ASD to receive appropriate
interventions. Therefore, selecting tools used in the assessment process is crucial in influencing this
process. There are review studies in the literature examining the tools used in the assessment of ASD
(Kiling et al. 2019, Yazici and Akman 2020). These studies provide information on the current status of
assessment tools used in the screening, diagnosis, and educational assessment of ASD. This review aims
to provide practitioners and researchers with recommendations regarding potential errors encountered
in the psychological measurement and assessment process during the screening and diagnosis phases of
ASD, their sources, and how to reduce these errors. To this end, the importance of psychological
assessment in ASD, a brief introduction and function of assessment tools used in screening and diagnosis
for ASD, considerations for selecting assessment tools, and recommendations for practitioners are
provided.

Significance of Psychological Assessment in ASD

Research on the diagnostic and screening processes for ASD has focused particularly on the importance
of psychological assessment and the effectiveness of various assessment tools used in this process
(Selimodglu et al. 2013, Aksoy and Sahin 2017, Kiling et al. 2019). Changes to the ASD diagnostic criteria in the
Diagnostic and Statistical Manual of Mental Disorders (DSM), particularly with the transition from DSM-IV to
DSM-5, have revealed significant differences in the ASD diagnostic criteria. These changes are based on
research conducted to understand ASD better. Genetic, neurodevelopmental, and behavioral studies have
demonstrated that ASD should be considered a spectrum disorder (Huerta et al. 2012). Because overlap
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and ambiguity were observed among the subcategories in DSM-IV, the single diagnostic category "autism
spectrum” aimed to reduce these differences and ambiquities. The spectrum concept was adopted by
expanding the diagnostic criteria in DSM-5 (APA 1994, 2013).

In the DSM-1V, a pervasive developmental disorder (PDD) diagnosis was made if the child's symptoms met
specific diagnostic criteria, but the severity of the symptoms was not graded. In the DSM-5, severity levels
were added to the diagnosis of ASD, based on the amount of support an individual requires: “individuals
needing little support, individuals needing moderate support, and individuals needing intensive support"
(APA 1994, 2013). This grading system allows for tailored interventions to the needs of individuals with ASD.
These changes have created new challenges and adaptation requirements for fieldworkers, but they have
also made significant strides toward increasing the accuracy and comprehensiveness of the diagnostic
process.

Early recognition and accurate diagnosis of ASD is crucial for initiating early educational interventions.
Indeed, education provided during early childhood, while brain development continues, is known to yield
more lasting and positive effects. This period is when the brain exhibits the highest rate of neuroplasticity
(Hensch 2016). Furthermore, plasticity increases during critical periods when the brain is more sensitive
to stimuli to acquire specific functions (Hensch 2016). Research indicates that children with ASD who begin
education at an early age experience significant improvements in their social development,
communication, language, speech, play, and cognitive skills (Landa 2008). Furthermore, early education
enhances children's learning abilities and ability to adapt to challenging and stressful situations later in life
(Turhan and Ozbay 2016).

Because early intervention is possible through early detection, it is crucial to appropriately select
screening and diagnostic tools and use them carefully and effectively (Elder et al. 2016). For early
intervention programs to be planned and implemented, experienced screening personnel must determine
the appropriate assessment tools, identify children needing early intervention, and ensure accurate
diagnosis (Kurnaz-Adibatmaz and Ozyiirek 2019). Professionals should be mindful of the possibility of
biased responses, particularly in assessments based on information gathered from caregivers. In
summary, both the validity and reliability of standard and non-standard tools used in the screening and
diagnosis of ASD, as well as the experience of professionals, are critical to the success of early intervention
programs.

Psychological Assessment Tools Commonly Used in the Screening and
Diagnosis of ASD

The evaluation of children with ASD begins with the screening process. The screening process consists of
a level 1and level 2 screening model. In the level 1 screening model, all children are assessed for overall
development, starting in the first months. In the level 1 screening model, children are evaluated for ASD at
9,18, 24, and 30 months, particularly at 18 and 24 (Diken et al. 2012, Hyman Levy and Myers 2020). After the
screening process, children exhibiting symptoms of ASD are taken into the diagnostic process for further
examination and to confirm the ASD diagnosis. At this stage, children are evaluated according to the
diagnostic criteria of the DSM-5 and the International Classification of Diseases, 11th Revision (ICD-11)(APA
2013, World Health Organization [WHO] 2024).

Screening Tools

This section describes level 1and level 2 screening tools. Additionally, assessment tools with validated and
reliable studies in Tlrkiye are examined for their psychometric properties. Tools used in screening ASD in
national and international literature are presented in Figure 1.

Level 1Screening Tools

They are quick and practical tools to identify children exhibiting early symptoms in a large population
(Matson et al. 2010). These tools can be used by both healthcare professionals and parents to screen for
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children at risk for developmental delay or ASD (Dumont-Mathieu and Fein 2005). The Denver
Developmental Screening Test II, the Ankara Developmental Screening Inventory, the Gazi Early Childhood
Assessment Tool, the Ages and Stages Questionnaire, and the Three-Item Direct Observation Screen are
among the most commonly preferred level 1screening tools for screening for developmental delay or ASD
symptoms in early childhood (Eaves and Milner 1993, Rutter et al. 2003).

—\ * Denver Developmental Screening Test [I-DENVER 11 *
. * Ankara Developmental Screening Inventory *
LEVEL 1 SCREENING * Gazi Early Childhood Assessment Tool *
* Ages and Stages Questionnaire-ASQ *
* Three-item Direct Observation Screen-TIDOS *

+ Checklist for Autism in Toddlers-CHAT *
+ Modified- Checklist for Autism in Toddlers- MCHAT *
+ Autism Spectrum Screening Questionnaire-ASSQ *

+ Social Communication Questionnarie-SCQ*

R

SCREENIN

N

LEVEL 2 SCREENING

« Screening Tool for Autism in Toddlers-STAT

Figure 1. Screening tools in autism spectrum disorders

Assessment tools marked with an asterisk (*) indicate those that have Turkish validity and reliability studies (Giinden and Diken, 2022; Uran-Kurtgoz,
2023).

Denver Developmental Screening Test Il (DDST II)

The Denver Developmental Screening Test-ll is a 125-item screening tool developed to identify
developmental problems in children aged 0-6. It assesses four developmental domains: personal-social,
fine motor-adaptive, language, and gross motor skills. The test was developed in 1967 and updated in 1990
(Frankenburg and Dodds 1967, Frankenburg et al. 1990). Frankenburg and colleagues (1992) subsequently
re-evaluated the testin alarger population to address concerns about the test. The Denver II, standardized
by Yalazet al. (2011), has a test-retest reliability of .86 and an inter-rater reliability of .90.

Ankara Developmental Screening Inventory

The scale was developed in Tiirkiye by Savasir and colleagues (1994) to be administered to children with
low socioeconomic status, considering the impact of environmental conditions on children's cognitive and
psychosocial development. It aims to screen children's general development. The researchers assumed
that mothers observe their children more frequently and understand them better. Therefore, they designed
the scale so that mothers could respond with "yes" (1), "no" (0), or "I do not know" (0). It comprises 154 items
with language-cognitive, fine-gross motor, and social skills-self-care dimensions. The reliability
coefficients for the dimensions were observed to be adequate for all age groups (o >.84) (Savasir et al.
1994).

Gazi Early Childhood Assessment Tool

It aims to evaluate the development of Turkish children who are not diagnosed with special needs, to
organize their educational lives, and to guide them for more comprehensive evaluations by making a
preliminary diagnosis of developmental disabilities (Isil et al. 2015). Measurement is done by observing the
child through developmental games, administering the test, and obtaining information from their parents
when necessary (Temel et al. 2004). The Gazi Early Childhood Development Assessment Tool, developed by
Temel and colleagues (2004), aims to measure the development of the 0-6 age group with four subtests:
psychomotor, cognitive, language, and socio-emotional development, and 249 items (Baykan et al. 2002).
It is scored by the examiners as yes (1) or no (0). Reliability coefficients for the subtests were calculated as
o>.82, and inter-examiner reliability coefficients were calculated as a>.77, indicating a sufficient level
(Temel et al. 2004).
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Ages and Stages Questionnaire (ASQ)

The scale, edited and developed by Squires and Bricker at the University of Oregon, was first published as
the “Infant/Child Monitoring Questionnaire” (Bricker et al. 1988). In 1999, it was renamed the “Ages and
States Questionnaire (ASQ-2)" by Bricker and colleagues, and it took its final form following norm studies
(Sisman 2021). The ASQ-2 is a developmental assessment scale that should be completed by children aged
3-72 months, their parents, caregivers, and the child's teacher. Bricker and colleagues (1999) observed that
the test's stability and the correlation coefficient between raters (professional and caregiver) were .94. In
this scale, sensitivity refers to the degree to which it identifies children with developmental disabilities,
while specificity refers to the degree to which it identifies children with typical developmental courses.
The ASQ's sensitivity level is .72, and its specificity level is .86. The fact that the ASQ can be used as a
developmental screening inventory in different cultures (France, Spain, Denmark, Norway, China, Korea,
Tirkiye) suggests that cultural influences have been minimized (Kapgi et al. 2010, Yazici and Akman 2020).
The validity and reliability of the ASQ-2 were tested on a Turkish sample by Kapci et al.(2010) and compared
with the Denver-Il and Gazi Early Childhood Development Assessment Tool (GECDA). The ASQ consists of
30 items, measured monthly for 19 months, prepared according to children's age ranges. These questions
test five subscales: communication, gross and fine motor skills, problem solving, and personal and social
development. The overall reliability coefficient of the scale's dimensions («>.82) is adequate (Kapgi et al.
2010).

Three-Item Direct Observation Screening (TIDOS)

The Three-Item Direct Observation Screening Test, developed by Oner and colleagues (2014), focuses on
three parameters (responsiveness to name, joint attention, eye contact)in an observational manner. When
this test is administered based on direct observation, a score of 1in any parameter indicates that the
individual is at risk for ASD. The child is observed for 15 minutes using several toys to observe skills such
as responsiveness to name, joint attention, and eye contact. Responsiveness to name is scored 0-1-2, joint
attention 0-1-2, and eye contact 0-1. In the study, sensitivity for ASD diagnosis was calculated as .73, and
specificity as .70. In the direct observation test, sensitivity was calculated as .82 and specificity as .90 for
the joint attention item; sensitivity was calculated as .89 and specificity as .91 for the eye contact item;
and sensitivity was calculated as .67 and specificity as .87 for the name sensitivity item (Oner et al. 2014).

Level 2 Screening Tools

Level 2 screenings are explicitly conducted for children who exhibit symptoms of ASD or are considered at
risk (Zwaigenbaum et al. 2015). These screenings take into account factors such as the child's
developmental disability, family or teacher reporting behaviors that could be considered symptoms of ASD,
or the presence of a family member previously diagnosed with ASD (Robins et al. 2014). The tools used for
this purpose include ASD-related measurement items and serve to assess children in general for ASD
(Charman and Baird 2002). In Tiirkiye, level 2 screening tools include those whose validity and reliability
studies have been conducted with a limited number of clinically relevant participants, such as the Checklist
for Autism in Toddlers (CHAT, Tetik-Kabil 2005) and the Modified Checklist for Autism in Toddlers (M-CHAT,
Yikgeg 2005).

Checklist for Autism in Toddlers (CHAT)

The first CHAT studies were conducted by Baron-Cohen and colleagues (1992) with two separate groups of
91 children to predict whether children who were unable to demonstrate joint attention and pretend play
would be at risk of later being diagnosed with ASD. The scale's administration age was specified as 18
months. Furthermore, administering the CHAT to younger children was not recommended due to the
increased risk of false positives. Subsequently, a second study was conducted with 16.235 18-month-old
children (Baron-Cohen et al. 2000). In the original research, the items indicating high-risk criteria had a
sensitivity of .18 and a specificity of 1.0. Positive prediction was calculated as .75 and negative prediction
as .99. For all pervasive developmental disorders, the sum of the moderate- and high-risk items had a
sensitivity of 0.21, a specificity of 0.99, and a positive prediction of 0.59 (Baron-Cohen et al. 2000).
Additionally, Baron-Cohen et al. (2000) reported that the CHAT has high specificity for all pervasive
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developmental disorders but low sensitivity for ASD. A validity study in Tlrkiye was conducted by Tetik-
Kabil (2005) with 80 typically developing children, children with Down syndrome, children diagnosed with
ASD, and children at risk for ASD. The test was found to accurately diagnose ASD (.86). In another study
conducted by Hergiiner and Ozbaran (2010), criterion validity was examined by comparing the M-CHAT with
the CHAT and was found to be adequate (.75).

Modified Checklist for Autism in Toddlers (M-CHAT)

Robins and colleagues(2001) developed the M-CHAT by updating and revising the CHAT. Aimed at screening
toddlers aged 16-30 months for ASD, the M-CHAT is a 23-item screening tool that parents or caregivers can
answer with a yes or no question. Children identified as high-risk with this screening tool are referred for
more comprehensive assessments (Robins et al. 2001). The format and first nine items of the M-CHAT were
taken directly from the CHAT. The observational section of the CHAT was not included. Some items in the
scale directly test ASD, while others aim to reduce parents' anxiety and prevent them from focusing their
attention on ASD (Kiling et al. 2019). Six critical items of the scale (2, 7, 9, 13, 14, and 15) are directly related
to ASD. The reliability coefficient for the six critical items in the original scale was .83, and the reliability
coefficient for 23 items was .85. The scale was adapted to Turkish by Yikgec (2005). It was stated that item
6 should be included among the six critical items in the scale to identify seven crucial items. Predictive
values could not be calculated due to the small number of cases in the sample. Kara (2014) tested the
scale's validity, reporting predictive values as .98 for sensitivity, .89 for selectivity, .75 for positive
prediction, and .99 for negative prediction. It was also demonstrated that this test yielded more accurate
results when completed by experts rather than directly by parents. If the answer in bold is chosen in two
or more of the questions 2,5,7, 9,10, 14,15,17,19, and 21 of the scale or in three or more of the 23 questions,
it is revealed that the child is at risk of ASD (Yazici and Akman 2020).

Autism Spectrum Screening Questionnaire (ASSQ)

Ehlers et al. (1999) used the scale with children aged 6-17 years diagnosed with PDD who were of normal
intelligence or mild intellectual disability (10>50). The ASS0, consisting of 27 questions designed to assess
social interaction and communication difficulties, restricted and repetitive behaviors, and related
challenges such as motor Clumsiness and Other Associated Symptoms, was reported to have a sensitivity
of 62% and a specificity of 30% in screening high-functioning individuals (Ehlers et al. 1999). The revised
original scale had adequate inter-rater reliability (r =.77) and test-retest reliability (r =.94) for ASD. Kése et
al. (2017) calculated the test-retest reliability as .98 for the Turkish version of the scale, indicating an
excellent level. When the scale's cut-off score was 16, diagnostic accuracy was calculated as .91, sensitivity
as .94, and specificity as .89. The positive predictive value was .81, and the negative predictive value was
.97 (Kdse et al. 2017). Furthermore, researchers demonstrated through ROC analysis that a cut-off score of
26 was necessary to distinguish ASD cases from ADHD and OCD diagnoses. With a cut-off score of 26, the
scale's overall diagnostic accuracy was .77, sensitivity was .63, specificity was .84, positive predictive value
was .63, and negative predictive value was .84 (Kdse et al. 2017).

Social Communication Questionnaire (SCQ)

The scale was developed to assess and screen for social interaction, communication, and restricted,
repetitive, and stereotyped behaviors in individuals with a mental age of 2 and above and a chronological
age of 4 and above (Berument et al. 1999, Rutter et al. 2003). The 40-item scale, answered yes or no, was
designed based on parental report (Rutter et al. 2003). The internal consistency coefficient of the scale
was reported to be .90, and specificity and sensitivity rates were above .80. The Turkish adaptation,
validity, and reliability studies of the scale were conducted by Avcil et al. The scale's sensitivity for ASD
diagnosis was calculated as 100%, and the specificity was .33 (Avcil et al. 2015).

Social Responsiveness Scale-2 (SRS-2)

The Social Responsiveness Scale-2 was developed to assess ASD symptoms in the context of social
communication (22 items), social cognition (12 items), social awareness (8 items), social motivation (11
items), and restricted interests and repetitive behaviors (12 items). Parents or teachers can complete the
scale. The scale has four different forms: preschool (2.5-4.5 years), school-age (4-18 years), adult (19 years
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and older), and adult self-assessment form, and is scored using a four-point Likert scale. The scale
demonstrated high reliability in the original study, with Cronbach's a internal consistency coefficient
ranging from .93 to .95 (Constantino and Gruber 2012). The Turkish adaptation and validity-reliability study
of the preschool form of the scale was conducted by Bakkaloglu et al. (2021). The scale's item-total
correlations were significant, and the factor structure was consistent with the original form. The internal
consistency coefficient for the Turkish version was .95. The fit values for the scale were found to be at an
acceptable level according to factor analysis (X2 = 5302.684, SD = 2005, p>.05, X2/SD = 2.64, RMSEA = .071,
CFl1=.78). These findings demonstrate that the scale is a practical assessment tool in both its original form
and its Turkish version.

Communication and Symbolic Behavior Scales

The Communication and Symbolic Behavior Scale is a 22-question instrument explicitly developed to
assess children's early childhood communication skills, symbolic behaviors, and social interactions
(Wetherby and Prizant 2002). The scale is suitable for infants with a functional communication age of 6-24
months and a chronological age of 5-6 months, with a developmental age of less than 24 months. It can be
administered using observations and parent reports. The scale assesses seven basic communication and
symbolic skills (communication functions, gestural communication, vocal communication, reciprocity,
social-affecting signaling, and symbolic behavior). In the original study, Cronbach'’s a internal consistency
coefficient ranged from .80 to .95 (Wetherby and Prizant 2002). The validity and reliability studies of the
scale for the Turkish language were conducted by Korkmaz (2009). The scale provides an interviewer-
assisted assessment of seven primary caregiver domains using three components (infant checklist,
caregiver questionnaire, and behavioral sample). The test-retest correlation coefficient for the scale
ranges from .95 to .99 for all subcomponents. Furthermore, scale scores correlate significantly with Denver
Developmental Screening Test language scores and Ankara Developmental Screening Inventory language
scores (Korkmaz 2009).

* Autism Diagnostic Interwiew-Revised- ADI-R
* Developmental Dimensional Diagnostic Interview -3Di

» Diagnostic Interview for Social Communication Disorders-DISCO
s Parent Interview For Autism-Clinical Version- PIA-CV

SN
PARENT AND CAREGIVER
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N

MEDICAL
DIAGNOSIS

-~
TEACHER AND PARENT + Gilliam Autism Rating Scale-2/GARS-2 *
RATING SCALES === *+ Development and Well-Being Assesment-DAWBA *
* Autism Behaviour Checklist-ABC*

y
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DIRECT OBSERVATION AND * » Autism Spectrum Quotient-ASQ *
(SELF'ASSESSMENT TOOLS ) * Autism Diagnostic Observation Schedule II- ADOS I
* Childhood Autism Rating Scale-CARS *

Figure 2. Diagnostic tools used in autism spectrum disorders
* Assessment tools marked with an asterisk (*) indicate those that have Turkish validity and reliability studies (Giinden and Diken 2022, Uran-Kurtgdz,
2023).

Diagnostic Tools

Assessment tools used in diagnosing ASD are crucial in standardizing the diagnostic process and achieving
reliable results. Diagnostic tools for ASD are based on two primary sources of information. The first is
behavioral information and developmental history obtained from caregivers, while the second is direct
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observation of behavior (incekas-Gassaloglu et al. 2016). Among these tools, scales such as the Gilliam
Autistic Disorder Rating Scale-2, the Autism Behavior Checklist (ABC), and the Childhood Autism Rating
Scale (CARS) stand out. The Tools used to diagnose ASD in national and international literature are
presented in Figure 2.

Teacher and Parent Rating Scales
Gilliam Autism Rating Scale-1l (GARS-II)

The scale assesses ASD symptoms or diagnostic features in individuals between 3 and 23. Developed by
Gilliam (1995), it was adapted to Turkish by Diken et al. (2012). The scale, consisting of 42 items and three
subscales: social interaction (14 items), communication (14 items), and stereotyped behaviors (14 items), is
scored using a four-point Likert-type scale. Sensitivity and specificity for ASD are 1and 0.87, respectively,
using a cut-off score 85. A score of 85 or above on the GARS-2 indicates a high risk for ASD, while a score
of 69 or below indicates a low probability of ASD. The reliability coefficient of the adapted scale ranges
from .98 to .99 (Diken et al. 2012). The scale has also been shown to distinguish individuals with ASD
symptoms from asymptomatic groups.

Development and Well-Being Assessment (DAWBA)

Developed by Goodman and colleagues (2000), this tool has a four-component structure: interviews with
children aged 5-16, parent interviews, teacher scales, and computer-based ratings. The tool includes
structured and open-ended questions, allowing for the simultaneous interpretation of information. This
diagnostic tool's sensitivity was found to be 92% and its specificity was found to be 89%. It was adapted
into Turkish by Dursun (2009). Each section of this form consists of four questions. Structured interviews
are advantageous for large groups because they are easy to administer and less costly (Dursun 2009).

Autism Behavior Checklist (ABC)

The Autism Behavior Checklist (ABC), developed by Krug and colleagues (1980) for the assessment of ASD,
has been updated twice (Krug et al. 1993, 2008). The 2008 version of the ABC can be used for screening,
diagnosis, and educational planning (Ozdemir 2014). The 1993 scale consists of five subscales and 57 items:
sensory, relating, body and object use, language skills, and social and self-help skills (Ozdemir 2014).
Children who scored 68 or higher on a scale ranging from 0 to 159 were considered to have a "high
probability of ASD" (Eaves and Williams 2006, Ozdemir 2014). Marteleto and Pedroménico (2005) reported
that the scale accurately diagnosed individuals with ASD 81.6% of the time. The Turkish validity and
reliability studies of the 1993 version of the scale, titled "Autism Behavior Checklist," were conducted by
Yilmaz-Irmak et al. (2007), and the reliability coefficient was calculated as .86 among teachers and .59
among parents and teachers. It was found that 53 of the 57 items in the scale could distinguish between
ASD and intellectual disability, and the cutoff score for the Turkish version of the scale was calculated as
39, unlike the original. With a cutoff score of 39, the sensitivity value was calculated as .82 and the
specificity value as .74. Krug et al. (2008), on the other hand, excluded 10 items from the original scale from
the 2008 version and included the remaining 47 items as is. 0zdemir (2014) conducted the validity and
reliability studies of the 2008 scale version and found a correlation of .99 for teachers and .76 for parents.
The reliability correlation coefficients between the raters, consisting of teachers and parents, were
calculated as .55.

Direct Observation and Self-Assessment Tools
Childhood Autism Rating Scale (CARS)

The first scale, developed by Schopler and Reichler (1971), was named the Childhood Psychosis Rating
Scale. It was later revised and renamed the Childhood Autism Rating Scale (Schopler et al. 1980, Schopler
et al. 2010, incekas-Gassaloglu et al. 2016). The 15-item scale addresses topics such as children's relating
to people, imitation, emotional response, listening response, body use, object use, adaptation to change,
visual response, listening response, taste, smell, touch response, fear or nervousness, verbal
communication, and nonverbal communication. It is also a tool used for both screening and diagnostic
purposes, determining the severity of autism as mild-moderate or moderate-severe (Hergiiner and
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Ozbaran 2010, Schoppler et al. 2010, incekas-Gassaloglu et al. 2016). Additionally, it was developed to
distinguish between children with intellectual disabilities who do not have autism and those who exhibit
autistic symptoms (Marcus and Schoppler 2007, Hergiiner and Ozbaran 2010, incekas-Gassaloglu et al.
2016). Studies indicate that the scale is also effective in distinguishing children diagnosed with autism
from those who are trainable (incekas-Gassaloglu et al. 2016, Kiling et al. 2019). Bishop et al. (2008) stated
that CARS is more effective for children aged 2-5. Each item on the scale is scored on a scale of 1-4.
Children who score between 15-29.5 on the scale do not show signs of autism; children who score between
30-36.5 are classified as having mild-moderate autism, and children who score between 37-60 are
classified as having severe autism (Garfin et al. 1988, Mesibov et al. 1989, Volkmar and Wiesner 2009,
incekas-Gassaloglu et al. 2018). While the adaptation of the scale to Turkish was carried out by Sucuoglu
et al. (1996), validity and reliability studies were conducted by incekas-Gassaloglu et al. (2016) in a larger
sample, and Cronbach's « coefficient was determined as .95, and test-retest reliability (r = .97, p<.01).

Autism Spectrum Quotient (ASQ)

The Autism Spectrum Quotient was developed by Baron-Cohen et al. (2006) to determine the extent to
which an adult with average intelligence exhibits ASD characteristics. Reliability coefficients for the scale's
dimensions were calculated as .82 for communication, .9 for social skills, .81 for imagination, .66 for
attention to detail, and .76 for attention shifting. Reliability studies of the scale revealed adequate
Cronbach's a coefficients for each dimension (Baron-Cohen et al. 2006). Adapted into Turkish by Kése and
colleagues (2010), the scale is a 50-item self-report measure developed to measure subthreshold ASD
characteristics in typically developing individuals. It assesses five domains: social skills, attention shifting,
attention to detail, communication, and imagination. The Cronbach's alpha internal consistency coefficient
for the Turkish form of the scale was calculated as .64, and the test-retest reliability was .72. Furthermore,
the correlation between all subscales and item scores was significant (p<0.001). Principal component
factor analysis revealed a three-factor structure: communication/mind reading, details, and social skills
(Kése et al. 2010).

Considerations in Selecting Assessment Tools

In the screening and diagnostic processes examining ASD, several essential considerations exist in
selecting, applying, and evaluating measurement tools. To implement a functional screening/diagnostic
process, practitioners must consider the validity and reliability of measurement tools and the
developmental characteristics of the target group to whom the test will be administered. This section
details the best practice recommendations for selecting assessment tools used in ASD.

Validity

Validity is the degree to which a measurement tool can measure the structure it intends to measure (Turgut
1997, Dogan 2003, Giiler 2014, Toland 2021, Cohen et al. 2022, Karabay 2022,). In other words, the capacity
of the measurement tool to measure ASD symptoms is a matter of validity. For example, a measurement
tool with good validity can measure ASD symptoms and also distinguish between individuals on different
parts of the autism spectrum. In this regard, it is of great importance to carry out this process with
measurement tools that have been validated. Validity is addressed in various ways, including content
validity, criterion-related validity, and construct validity (AERA 2022). It is essential for professionals using
ASD tests to focus on the following points when evaluating the validity of the tests to conduct more
qualified measurement and evaluation processes.

When examining validity, it is crucial to evaluate content validity first. Content validity refers to whether
the test covers the symptoms of ASD (AERA 2022, Cohen et al. 2022). In other words, content validity for
ASD measurement tools refers to evaluating whether the test comprehensively addresses the symptoms
and behavioural indicators of ASD. For a test to have content validity, it must be appropriate for the
observed individual's age, developmental level, and cultural background (Howell 2017). At the same time, it
must be able to accurately assess the individual's social skills, communication skills, and repetitive
behaviors, in context.



519 Psikiyatride Giincel Yaklagimlar-Current Approaches in Psychiatry

The next step is to examine construct validity before administering the test. For ASD measurement tools,
construct validity refers to how well the test reflects the theoretical structure and dimensions of ASD
(Erkus 2012). For example, whether the theoretical model established in the measurement tool contributes
to ASD as a general factor is indicated in the construct validity section. Experts should carefully examine
whether the test accurately reflects the relationships between different ASD symptoms and
characteristics. Construct validity is determined using statistical methods such as factor analysis (Erkus
2012). During the application process, mainly when self-report assessment scales are used,
researchers/practitioners can contribute to the quality of the application process by checking whether the
items work together before any hypothesis analysis.

Finally, criterion validity is another point that experts evaluating individuals with ASD should consider.
Criterion-related validity assesses how well test results correspond to the actual conditions of individuals
diagnosed with ASD. In this evaluation process, the test results are considered about other measurement
tools that are accepted as reference/gold standards (Erkus 2012). For example, suppose the results of a
test show a high correlation with other accepted diagnostic tools such as the M-CHAT. In that case, this
provides evidence supporting the criterion-related validity of the test (Lord et al. 1999, Robins et al. 2001,
Zumbo and Hubley 2021).

Reliability

Reliability is the ability of a measurement tool to produce consistent results over time and under different
conditions. High reliability means similar results are obtained when the same tool is used on the same
individuals at other times or by various administrators. Reliability can be assessed in different ways,
including test-retest reliability, internal consistency, and split-half reliability (AERA 2022). Experts using
ASD-related tests should consider the following reliability characteristics.

First, test-retest reliability provides essential evidence of the reliability of a measurement tool. Test-retest
reliability shows whether the test produces consistent results when administered at different times (Giler
2014, Cohen et al. 2022, Dogan 2023). Experts can evaluate the reliability of the test by comparing the
results of repeated test administrations after a specific time interval. Test-retest reliability is typically
reported using the Pearson correlation coefficient (r) or the intraclass correlation coefficient (ICC). A
reliability of .70 or higher is generally considered acceptable, while a range of .80 to .90 is deemed
sufficient for psychometric tests (Nunnally 1978). However, the correlation is expected to decrease as the
time interval increases. Long intervals may include individual changes, so test-retest reliability may not
solely depend on measurement error (Anastasi and Urbina 1997). Therefore, the appropriate time interval
must be determined according to the administered test. For example, in test-retest applications
conducted on the Autism Diagnostic Observation Schedule Il (AD0S-2), it was found that the test results
were highly consistent after a specific time interval. This provides strong evidence that the ADOS-2 can
consistently assess ASD symptoms over time (Lord et al. 2012).

Secondly, another desired characteristic of a measurement tool is internal consistency. Experts should
prefer tests that demonstrate high internal consistency. Internal consistency refers to how consistent the
test items are with the general concept being tested (Kutlu 2010, AERA 2022, Karabay 2022). Statistical
methods such as Cronbach's alpha coefficient or McDonald's Omega are frequently used to assess a test's
internal consistency (Antalyali and Alparslan 2020). It is recommended that Cronbach's alpha coefficient
and McDonald's Omega value be at least .70 (Nunnally 1978). However, in some cases, such as newly
developed scales, the .60-.70 range is also acceptable (Hair et al. 2014). For example, Robins et al. (2014)
reported that the internal consistency value of the fourth revision of the M-CHAT, which they used to
assess ASD, was above .90. This result proves that the test reliably measures social communication and
interaction skills related to ASD.

Thirdly, experts can examine the split-half reliability coefficient of the tests. This reliability method checks
whether one half of the test yields consistent results with the other half. In the test, a high correlation
between the split halves is expected. Generally, a correlation of .70 or higher is acceptable (Kline 1999).
Split-half reliability is considered a good indicator of the overall reliability of the test (AERA 2022). For
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example, Krug et al.(1993) calculated the split-half reliability coefficient for the ABC as .87 using the
Pearson Correlation method and .94 using the Spearman-Brown method in their study on the reliability of
the ABC. Volkmar and colleagues (1988) determined the split-half reliability of the total score for the same
scale to be .74. Researchers have demonstrated the reliability of scales using this method.

Another critical point to consider when selecting or conducting tests in the screening stages of ASD is the
findings related to inter-rater reliability. This method examines whether evaluators obtain similar results
when they apply the same test (Turgut 1997, Giiler 2014, Baykul 2015). In assessing conditions such as ASD,
the fact that different experts reach similar results can be considered an essential indicator of the
reliability of the test. For example, the inter-rater reliability correlation coefficient of the CARS, which has
a Cronbach's alpha coefficient of .95, was found to be .98. The results mentioned above provide evidence
that the scale can be applied consistently by different professionals and produce reliable results.

Test Suitability

Test suitability refers to the suitability of the test for the group to which it will be administered; in other
words, the suitability of the measurement tool for the target population (Erkus 2012). The developmental
characteristics of the target age group must be considered when designing ASD diagnostic and screening
tools. For example, the CARS was developed to assess ASD symptoms from early childhood onwards, and
validity and reliability studies have been conducted in Turkish (Sucuoglu et al. 1996). The first criterion to
consider is the age range of the test selected by the expert and the developmental characteristics of the
target population. Another critical factor is that ASD diagnostic and screening tests should be appropriate
for the language and cultural characteristics of the population in which they are administered (Yigitoglu
and Odluyurt 2021). In addition, the tests used in ASD diagnostic and screening processes must be adapted
toindividuals' specific needs and circumstances. For example, the ABC, which provides the opportunity to
assess individuals' communication and social interaction characteristics comprehensively, stands out as
a measurement tool that meets this requirement by evaluating individuals' behavioral characteristics. It is
essential to carefully assess each of these criteria to identify individuals with ASD and plan appropriate
interventions correctly. This meticulousness in selecting measurement tools will increase the accuracy
and effectiveness of diagnosis and screening processes.

Measurement Errors, Sources, and Possible Precautions in the
Implementation of Assessment Tools

As with any measurement tool, errors can be observed while administering ASD diagnostic and screening
tests. It is essential for practitioners to be aware of these measurement errors and to take precautions
against them before, during, and after the assessment. This section covers the most common types of
measurement errors and their sources. It also provides practitioners with recommendations for best
practices to address these errors.

Random error, a type of error caused by unexpected and uncontrollable factors during the measurement
process, is one of the types of errors that may be encountered during the administration of ASD tests
(Pekin Cetin and Giiler 2018, AERA 2022, Cikrikgi 2024). Random errors, which are inevitable due to the
nature of the measurement process and can arise from various causes, can affect the repeatability of the
measurement. For example, factors such as the individual's mood, health status, attention level, and
fatigue on the day of the test are among the factors that cause random errors. The individual's
performance on the test and the reliability and validity of the results can be negatively affected by each
factor. To reduce random errors, these factors must be minimized (Bademci 2008). Measures such as test
planning, pre-test preparation, and consideration of the individual's circumstances help to limit such
errors (Anastasi and Urbina 1997, AERA 2014). In addition, it is essential to assess the physical and
psychological condition of the individual being tested and to determine the most appropriate time for
measurement (Erkus 2012).
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Another necessary measurement error in administering ASD tests arises from the test administrator. Such
errors can significantly affect the assessment process's accuracy, objectivity, and standardization. Errors
from the test administrator may be due to the administrator's lack of training, inexperience, or subjective
judgments (Celik 2021). In particular, situations such as the administrator misinterpreting the individual's
responses, incorrectly applying the test instructions, or evaluating the individual's behavior based on their
own biases are examples of such errors (Borkan et al. 2017). Johnson et al. (2017) noted that the education
level and experience of practitioners significantly affect test results' accuracy in children diagnosed with
ASD, emphasizing that practitioner education and experience are critical factors in the reliability and
accuracy of test results. Suppose a test administrator incorporates their personal opinions or value
judgments into the responses given by the individual during the test administration. In that case, this can
negatively affect the assessment's objectivity and reduce the results'reliability. In addition, using language
that is not appropriate for the individual's level of comprehension during the test or failing to provide
sufficient explanation can negatively affect test results, or the administrator may act based on
preconceptions related to factors such as the individual's socioeconomic status, ethnic origin, or gender,
leading to test results that do not accurately reflect the individual's actual condition (Simsek 2012).
Providing test administrators with comprehensive pre-training is the most effective way to reduce errors
caused by the administrator. This training should focus on correctly applying test instructions, objectively
evaluating the individual's responses, and avoiding including subjective judgments in the evaluation. On
the other hand, consultation, experience sharing, and supervision among experts also play a crucial role.
Experienced practitioners mentoring less experienced colleagues and providing them with feedback can
help reduce errors. Reqular meetings or working groups where practitioners can discuss the challenges
encountered during test administration will also be helpful for more qualified measurement and evaluation
processes (Sayin 2010).

Another type of error in measurement is the physical conditions of the test environment (Bérkan et al.
2017). The environment in which the test is administered should enable the individual to maintain their
attention, feel comfortable, and respond naturally. Conditions such as noisy environments, inadequate
lighting, or uncomfortable temperatures can negatively affect participants' concentration and,
consequently, their test performance (Meyer et al. 2001). Especially in tests that require sensitive
evaluations, such as ASD, the quality of the test environment can play a decisive role in the accuracy of the
results. To prevent such errors, the test environment should be designed to minimize distractions, be
quiet, and be arranged in a way that is appropriate for the individual's sensory sensitivities, thereby
facilitating focus on the assessment process. Bringing physical conditions to a level where the individual
can respond naturally helps prevent measurement errors while increasing the reliability and accuracy of
test results (Bellini and Akullian 2007).

Another type of error that can hinder the screening and diagnosis processes of ASD is errors arising from
materials and tools. First, the tests used to assess individuals accurately must be sufficient in terms of
validity and reliability (DeVellis and Thorpe 2021). Culturally and linguistically inappropriate tests may
produce results that do not reflect the individual's abilities. Materials that are not appropriate for the
individual's age, developmental level, and sensory sensitivities can also distract the individual or cause
stress and inhibit natural responses, thereby reducing the reliability of the measurement process. In
addition, the physical form of the test materials is also essential. Test administrators must thoroughly
examine the materials and tools before the test and have all the necessary materials ready during the test
(Brockly 2013). For example, worn, incomplete, or non-standard test materials can affect the individual's
performance during the test and lead to measurement errors (Celik 2021). Therefore, test materials and
tools should be checked regularly, and damaged or missing materials should be replaced or repaired
promptly (Meyer et al. 2001). Control questions in measurement tools are a method used to measure
consistency by presenting similar or contradictory statements multiple times in different forms. At the
same time, control questions are also used to determine whether the participant has filled out the scale
randomly or systematically incorrectly (Ergin 1995, Gokdemir and Yilmaz 2023). Control questions increase
the validity and reliability of the data obtained from the scale (Podsakoff et al. 2003).
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Another critical point is standardization. Standardization ensures that a test is administered to each
individual under the same conditions and that the results are evaluated consistently. Standardization
errors in ASD screening and diagnosis processes can prevent the test from producing consistent results
across different groups or over time (Filipek et al. 2000). For example, if a test is developed for individuals
in a specific culture and is applied to individuals in another culture without being adapted, it may lead to
misleading results (Oosterhuis et al. 2017). Therefore, diversity should be considered in test development
and adaptation processes, and attention should be paid to how individuals from different cultural and
linguistic groups may perceive and respond to the test (Zumbo and Hubley 2021). Individuals'
socioeconomic status should also be considered (Geisinger and McCormick 2013). Furthermore, unclear
application protocols or protocols that administrators can interpret differently can also lead to
standardization errors (Karabay 2022). For example, failure to adhere to time limits or presenting
instructions in different ways can affect individuals' performance and weaken the validity of the results.
To prevent standardization errors, tests must be adapted to the target group for which they will be
administered and subjected to validity and reliability analyses.

Another important consideration in studies on ASD assessments is that reporting should be transparent
and methodologically sound (Aksoy and Gakmak 2022). Transparent and methodologically sound reporting
contributes to a better understanding of the results. To achieve transparent and methodologically sound
reporting, the measurement tools used, sample characteristics, data collection, and analysis processes
should be reported in detail (APA 2020). The limitations encountered in the study should be clearly stated,
and the possible effects of these limitations on the results should be discussed (Mitchell and Maxwell 2013).
Finally, the study results should be supported by practical recommendations and contribute to the
literature. For example, guidance can be provided to educators and practitioners on improving testing
processes.

Conclusion

This review comprehensively examines the measurement and evaluation tools used to screen and
diagnose ASD, addressing their validity, reliability, and measurement errors. The tools examined were
cateqgorized as level 1screening, level 2 screening, and diagnostic scales, and each measurement tool was
evaluated for its psychometric properties. Furthermore, key considerations for selecting these tools and
precautions for potential measurement errors during implementation are discussed.

Assessment of ASD begins with level 1screening. Level 1screening tools are used to screen children with
early symptoms for developmental disabilities or risk of ASD in large populations. These tools are generally
administered by teachers, parents, or healthcare professionals. These scales include the Denver
Developmental Screening Test-ll, Ankara Developmental Screening Inventory, Gazi Early Childhood
Assessment Tool, Ages and Stages Questionnaire, and the Three-Item Direct Observation Screen, all of
which have been validated in our country. These screening tools, also used in our country, provide
preliminary screening for individuals at developmental risk, particularly in early childhood. They apply to
large samples with their high internal consistency and cultural adaptability.

The evaluation of children exhibiting symptoms of ASD or identified as at risk for ASD is referred to as level
2 screening. The tools used in level 2 screening allow for the provision of multi-source data by combining
parental information with observational findings. Level 2 screening transforms the "suspicion” from the
first step into a clinically meaningful risk assessment. In this respect, level 2 tools are crucial in
transitioning to the diagnostic phase. Tools for which validity and reliability studies have been conducted
in our country include CHAT, M-CHAT, Autism Spectrum Screening Questionnaire, Social Communication
Questionnaire, Social Responsiveness Scale-2, and the Communication and Symbolic Behavior Scales.
Another essential function of tools at this stage is to produce data consistent with clinical diagnostic tools.
For example, suppose a child identified as high-risk on the M-CHAT screening also exhibits similar severity
of symptoms on the CARS or GARS-2 diagnostic process. In that case, this supports the validity of the
diagnostic process. Therefore, level 2 tools serve not only a screening function but also a preliminary
validation function that increases the effectiveness of diagnostic tools.
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Diagnostic tools confirm the diagnosis and rank symptom severity during the evaluation of individuals
identified as at risk for ASD during level 1 and level 2 screening. These tools are the final step in the
diagnostic process and serve as the primary determinant in structuring individualized intervention plans.
In this context, diagnostic tools enhance the validity of the diagnosis by integrating information from
screening tools with objective, standardized, and psychometrically sound criteria. The tools used in our
country include the Gilliam Autism Rating Scale-Il, the Developmental and Well-Being Assessment, the
Autism Behavior Checklist, the Autism Spectrum Quotient, and the Childhood Autism Rating Scale.
However, adaptation, validity, and reliability studies for tools such as the ADOS-2 and ADI-R, which are
considered "gold standards” in the international literature and play a critical role in clinical validation
processes, are still limited. This hinders the ability to support the diagnostic process with universal
criteria. Therefore, comprehensive validity and reliability studies of these tools are needed in Tirkiye. In
particular, the structured social interaction and play scenarios of the ADOS-2 hold great potential for
directly confirming symptom patterns identified in level 2 screening. The ADI-R, on the other hand, offers
a practical framework for revealing the developmental timeline of ASD symptoms by systematically
inquiring about family history.

Measurement errors, such as practitioners’ lack of training, inadequate materials, inappropriate testing
environments, and random variables, can affect the validity and reliability of assessment tools used in the
screening and diagnosis. Therefore, when selecting tools, it is recommended to examine pre- and post-
implementation validity and reliability results thoroughly, select assessment tools appropriate for age and
developmental level, ensure cultural validity, standardize practitioner training, and provide supervision
support when necessary, tailor the measurement environment to the child's sensory sensitivities, and
utilize multiple measurement sources that can provide data from various sources, such as parents,
teachers, and observations. In summary, the selection of assessment tools used in the screening and
diagnosis processes of ASD should be sensitive to technical validity and reliability criteria and the cultural,
environmental, and assessment resource-related conditions within the application context. This will
strengthen early diagnosis opportunities, increase the accuracy of intervention programs, and maximize
children's developmental opportunities.
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