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ARTICLE INFO ABSTRACT

Keywords: Background: The Autism Stigma & Knowledge Questionnaire (ASK-Q) is a new tool, developed to
ASD knowledge overcome many of the measurement issues associated with previously used ASD knowledge tools
Autism stigma & knowledge questionnaire (Harrison, Slane, et al., 2017). The ASK-Q was developed to have cross-cultural utility and initial
(ASK-Q)

data reveals strong psychometric properties for the measure (Harrison, Bradshaw, et al., 2017).
The current study aims to confirm several important measurement aspects of the ASK-Q.
Methods: To assess the cross-cultural internal consistency of the ASK-Q, data was collected from
parents of children with ASD in Mongolia (n = 40). Test-retest reliability analyses among a group
of college students (n = 110) examined the stability of responses on the ASK-Q. To examine the
sensitivity of the ASK-Q to detect change, we examined differences in ASD knowledge from the
beginning to the end of the semester for college students (n = 27) enrolled in a brief weekly ASD
seminar.

Results: Analyses revealed adequate ASK-Q internal consistency in the Mongolian context with an
alpha of 0.721. Test-retest data revealed good reliability for the ASK-Q overall (ICC = 0.86) over
a two-week period, and the measure served as a useful tool for detecting change pre- and post-
intervention.

Discussion: The adequate internal consistency result from the Mongolian context supports the
ASK-Q development goal of creating a measure with cross-cultural utility. The additional psy-
chometric data collected in this study reinforce the assertion that the ASK-Q would serve as a
reliable tool and a sensitive tool for examining the efficacy of ASD knowledge interventions.

Measurement
Cross-cultural

1. Introduction

Substantial variability exists with regard to autism spectrum disorder (ASD) service provision among minority groups in the
United States (Bernier, Mao, & Yen, 2010) and around the world (Khan et al., 2012). Service disparities observed among different
minority groups locally and in many low- and middle-income countries are driven, in part, by limited knowledge of ASD, which
results in delays in assessment and treatment seeking and contributes to the proliferation of stigmas (Khan et al., 2012; Magana,
Lopez, Aguinaga, & Morton, 2013). Given the documented importance of ASD knowledge in early assessment and treatment provision
(Bryson, Rogers, & Fombonne, 2003), an increasing amount of research has focused on psychoeducational interventions designed to
increase ASD knowledge among parents and other target populations (for a review see Schultz, Schmidt, & Stichter, 2011). Inter-
ventions with a psychoeducation component have the potential to make meaningful differences in early identification and early
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intervention; however, there is minimal research in this area (Bearss, Burrell, Stewart, & Scahill, 2015) and inadequate study designs,
including insufficient outcome measures, limit the generalizability of research examining the efficacy of these intervention ap-
proaches (Schreibman, 2000).

A recent review revealed that as of 2015 the construct of ASD knowledge had been assessed in as many as 67 studies across 21
countries (Harrison, Slane, Hoang, & Campbell, 2017). This review highlighted multiple concerns with many of the existing ap-
proaches used to quantify the construct, including most commonly used ASD knowledge instruments such as the Autism Knowledge
Survey (AKS; Stone, 1987) and subsequent revisions (i.e., Bauer, Carroll, Saha, & Downs, 2015; Swiezy, 2007) and the Autism
Knowledge Questionnaire (AKQ; Kuhn & Carter, 2006). At the time of the review, the majority of ASD knowledge tools had mea-
surement limitations such as not meeting standards for consideration as well-established due to concerns with the psychometric
properties and limited replicated examinations of measurement properties (Harrison, Slane et al., 2017). Further, many ASD
knowledge measures had not been designed with cross-cultural research in mind and tended to emphasize a broad assessment of ASD
knowledge rather than more thoroughly assessing knowledge subdomains (Harrison, Slane et al., 2017). In a review of the literature
since November 2015, 14 articles have been published quantitatively assessing ASD knowledge. Of the 14 articles published, 11
studies used previously created measures with limited updated psychometric support and 2 studies created measures for the purposes
of their study with similar psychometric limitations as mentioned in the previous review. There has been one study that developed a
measure (The ASD Knowledge and Self-Efficacy Questionnaire), using The Autism Survey (Stone, 1987) as its basis, with solidly
tested psychometric properties, but the psychometric properties for this measure were tested with the measure after it had been
translated into Hebrew (Atun-Einy & Ben-Sasson, 2018).

A new instrument, the Autism Sigma and Knowledge Questionnaire (ASK-Q) was developed as a potential solution to these
documented measurement concerns to be used with a wide audience (Harrison, Bradshaw, Naqvi, Paff, & Campbell, 2017). The ASK-
Q has 49 items and a four-factor structure to assess three ASD knowledge domains of Symptoms/Diagnosis (18 items), Etiology (16
items), and Treatment (14 items), as well a fourth dimension of ASD stigma endorsement (7 items) comprised of items also included
in one other knowledge subdomain. Previous research, using a newer psychometric analysis technique called Diagnostic Classifi-
cation Model (DCM) analysis (Rupp, Templin, & Henson, 2010), provided initial support for the proposed four-factor structure, item
validity, and a form of test-retest reliability. Initial testing of the ASK-Q in a U.S. sample revealed high internal consistency and
allowed for the determination of cutoff scores to differentiate those with adequate knowledge from those without (Harrison,
Bradshaw et al., 2017). The ASK-Q was developed with cross-cultural utility as a central aim. Specifically, each item included in the
measure was evaluated by a team of international researchers to make sure it had cross-cultural validity to minimize the need for
subsequent question adaptation in different cultures and to ensure aspects of ASD beliefs that vary across cultures were sufficiently
represented (for more details see Harrison, Bradshaw et al., 2017). With strong psychometric support and cross-cultural utility, the
ASK-Q has the potential to serve as an ideal outcome measure for research and practice designed to improve ASD knowledge and may
allow researchers to identify specific regions demonstrating deficits in ASD knowledge around the world.

In spite of the initial documented strengths of the ASK-Q (Harrison, Bradshaw et al., 2017), several important aspects of the
measure remain untested. Specifically, although this measure appears to fill the need for a strong ASD knowledge outcome measure,
the test-retest reliability of the measure has not been examined over time. Measurement experts cite that ensuring stability in
responses over time through test-retest is one of the most important metrics of reliability (Paiva et al., 2014) and an essential
component of examining measurement error (Hopkins, 2000). In a similar vein, claims about the utility of the ASK-Q would be
strengthened with published research demonstrating the sensitivity of this measure to detect change in ASD knowledge. Finally,
while the measurement development process emphasized designing a measure with a certain level of cross-cultural neutrality, the
reliability of the final version of the ASK-Q has yet to be investigated in a cross-cultural context. Although a thorough investigation of
cross-cultural validity to examine the success of developing a measure with cultural equivalency will involve testing in multiple
cultures (including a context that requires language translation), this study is designed to be an initial examination of cross cultural
validity in a different country in the same language to determine if adaptation steps are warranted (Beaton, Bombardier, Guillemin, &
Ferraz, 2000). The current paper aims to provide additional psychometric support for the ASK-Q in a series of studies by 1) testing the
test-retest of the ASK-Q, 2) examining the sensitivity of the ASK-Q to detect change, and 3) examining the internal consistency in a
cross-cultural context (Mongolia).

2. Method
2.1. Procedure overview

Additional psychometric support for the Autism Stigma & Knowledge Questionnaire (ASK-Q) was obtained through three studies
involving independent data collection. Given the potential for widely using the ASK-Q among groups of distinct individuals and
across diverse settings, these psychometric studies of the ASK-Q sampled the lay public as well as parents of children with ASD.
Individuals participating in each of these studies provided university approved informed consent.
2.2. Assessment measure

All three studies examined the overall ASK-Q score as well as subscale scores for each of the three ASD knowledge subscales
(Diagnosis/Symptoms, Etiology, Treatment) and the ASD stigma endorsement subscale. Of note, all items in the ASD Stigma subscale

are considered complex and also load onto an ASD knowledge subscale and represent beliefs about ASD that are also indicative of

29



A.J. Harrison et al. Research in Autism Spectrum Disorders 57 (2019) 28-34

stigmatizing ideation. Each correct response results in one point, and for each subscale, the following cutoff score ranges reflect
adequate knowledge: Diagnosis/Symptoms 11-18, Etiology 11-16, and Treatment 10-14. For the complex items that assess both ASD
knowledge and stigma, a correct knowledge response would mean that they were not endorsing stigma, therefore, the stigma en-
dorsement subdomain was reverse scored such that higher scores (3-7) demonstrate a failure to endorse stigma and lower scores
(0-2), indicate stigma endorsement.

Items selected for inclusion on the ASK-Q demonstrated good face, construct, and cross-cultural validity. In addition, as previously
mentioned, an initial measurement examination of the ASK-Q confirmed the four-factor structure of this measure and revealed high
internal consistency (Cronbach's alpha = 0.88; Harrison, Bradshaw et al., 2017). A reliability metric similar to test-retest derived
from Diagnostic Classification Model (DCM) analysis (Rupp et al., 2010) showed strong reliability for each of the four subscales
(range: 0.933 - 0.984).

2.3. Cross-cultural reliability

To specifically examine the reliability of the ASK-Q in a different cultural context, the first study piloted the ASK-Q with 40
English-speaking parents of children with ASD in Ulaanbaatar, Mongolia. Ulaanbaatar is the capital of Mongolia, a country with a
population estimated to be over 3,000,000 with about 21.6% of the population living below the poverty line as of 2014 (The World
Bank, 2014; Worldometers, 2018). The English speaking population in Mongolian has been on the rise steadily since the government
mandated that all public school students study English from 4th to 11th grade in 2005 (Cohen, 2004). Very limited research on ASD
has been conducted in Mongolia, but the Autism Research Society of Mongolia estimates that approximately 18,000 individuals have
an autism spectrum disorder in Mongolia (“18,000 Mongolians may be affected by autism,” 2018).

The mean age of children was 4.73 years old (range: 1 to 14 years old) and 70 percent were boys. Parents/caregivers came to a
center for children with ASD in Ulaanbaatar to participate in ASD diagnostic evaluations and parent training workshops completed by
a professor from the U.S. with ASD expertise. ASD diagnoses were confirmed through a diagnostic approach that aligned with
Harrison, Zimak, Sheinkopf, Manji, and Morrow, (2014). Although Mongolian was the native language for all parents/caregivers,
they were all proficient in English. Primary caregivers were invited to also complete a paper and pencil version of the ASK-Q in the
original English format. The majority of parents (75%) had obtained college degrees and held professional occupations, while a
minority of participating parents (25%) reported having working class jobs and no college education. Families in the sample came
from diverse economic backgrounds in alignment with the general Mongolian population. See Table 2 for additional demographic
data regarding family structure. Data collected in this context allowed for the examination of the cross-cultural internal consistency of
the ASK-Q in one specific Mongolian context.

2.4. Test-retest reliability

The second research study completed examined the stability of responses on the ASK-Q among college students participating in an
educational psychology research pool in the United States. To allow for an examination of test-retest reliability, 110 undergraduate
students completed the measure twice, two weeks apart. This time interval has a reasonable support in the literature to suggest
sufficient time to both minimize recollection bias and minimize uncontrolled change in the underlying construct (Marx, Menezes,
Horovitz, Jones, & Warren, 2003). Based on power calculations for simple test-retest reliability research, this was estimated to be a
sufficient size sample to provide adequate precision (Hopkins, 2000). Students earned research credits for participating in this study
that fulfilled a requirement in an undergraduate course that necessitates participating in ongoing university research to learn about
this aspect of the scientific method. Participants in the test-retest study completed the measure online.

Participants in this study were derived from a typically matriculating sample at a large Southeastern University in the United
States. All but 1 participant was in the 18-25-year-old age range. Of the sample, 86% identified as female, 9% as male, and 2%
reported a different classification or preferred not to answer. The sample was 87% White, 8% Asian, and 5% Black or African
American. Students indicated 30 different majors with the majority from the College of Education and reported variable class status
(19% Freshman, 53% Sophomores, 20% Juniors, 6% Seniors; see also Table 2).

2.5. Sensitivity to detect change

In a third study, in order to examine the sensitivity of the ASK-Q to detect change, we measured differences in ASD knowledge
from the beginning to the end of the semester for college students enrolled in a brief Freshman ASD seminar at a large Southeastern
University in the United States for students from a range of backgrounds. The seminar, led by a professor specializing in ASD, met 15
weeks for 50 min per week and used multi-media sources to talk about a range of ASD topics selected by the students from any form of
media. Students completed the ASK-Q as a pre-/post-test for the class in a paper pencil format in the first and last weeks of the course
and were not allowed access to external sources of information during completion. After completion of the semester and blind to the
professor to ensure minimal feelings of coercion, the students could volunteer to include their data as part of research. Across two Fall
semesters, n = 27 students participated in the study (all students in the classes). Of the participating students, 78% were female. See
Table 2 for additional demographic data.
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Table 1
Descriptive statistics for all three studies compared to the original published data (Harrison, Bradshaw et al., 2017).
Study Symptoms/ Etiology Treatment Stigma Total Score
Diagnosis
Original Study (Harrison, Cutoff score (above = adequate 10 10 9 3 -
Bradshaw et al., 2017) knowledge/ below = no stigma)
% with adequate knowledge/no stigma 72.90% 55.80% 56.87% 69.88% -
Cross-cultural Reliability Study =~ Mean Scores (SD) 13.75 13.98 (1.59) 11.65 5.2 (0.99) 41.43
(n = 40) (1.24) (0.89) (3.58)
% with adequate knowledge/no stigma 100% 100% 100% 100% -
Reliability: Internal Consistency - - - - 0.721
Test-retest: Time 1 Mean Scores (SD) 10.32 10.51 (2.51) 9.39 4.68 (1.20) 32.06
(n =110) (2.96) (2.47) (7.39)
% of sample with adequate knowledge/no  57.50% 49.10% 52.70% 2.70% -
stigma endorsed
Test-retest: Time 2 Mean Scores (SD) 10.70 10.48 (2.60) 9.41 4.07 (1.49) 32.52
(n =110) (2.93) (2.32) (6.84)
% with adequate knowledge/no stigma 57.50% 50.01% 52.70% 16.30% -
Reliability: ICC 0.78 0.83 0.82 0.55 0.86
Sensitivity to Detect Change: Mean Scores (SD) 14.37 12.26 (2.33) 11.19 0.93 (1.07) 37.81
Time 1 (2.62) (1.94) (5.73)
(n=27) % with adequate knowledge/no stigma 96.30% 77.80% 85.20% 96.30% -
Sensitivity to Detect Change: Mean Scores (SD) 17.07 (2.32) 14.04 12.41 (1.22) 0.52 (0.64) 43.52
Time 2 (1.13) (2.87)
(n =27) % with adequate knowledge/no stigma 100% 100% 100% 100% -

* Indicates a significant difference at a level of p < .05.
3. Results
3.1. Cross-cultural reliability

Analyses revealed adequate (George & Mallery, 2003; Nunnally, 1978) internal consistency for the ASK-Q in the Mongolian
context with an alpha of 0.721. In this context, similar to the initial sample in the United States, mean ASK-Q scores align with the
cutoffs demonstrating adequate diagnostic knowledge (M = 13.75), adequate etiological knowledge (M = 13.98), adequate treat-
ment knowledge (M = 11.65), and limited stigma endorsement (M = 5.20). However, this was a particularly knowledgeable sample
with 100% of participants demonstrating adequate knowledge across all of the subscales and 100% showing no endorsement of
stigmas (Table 1).

3.2. Test-retest reliability

Intraclass correlation coefficients (ICC) were calculated for the overall measure as well as the four subscales to assess test-retest
reliability. A two-way mixed model with a single-measurement absolute agreement was used to determine the ICC for the overall
ASK-Q and subscales. The ICC for the ASK-Q overall was 0.86 with a 95% confidence interval (CI) from 0.80 to 0.91, which falls in the
good to excellent range according to standards published by Koo and Li (2016). The Etiology subscale had the highest ICC in the good
range at 0.83 (95% CI: 0.75-0.88), followed by the Treatment subscale at 0.82 (95% CI: 0.74- 0.88) in the moderate to good range,
the Symptoms/Diagnosis subscale at 0.78 (95% CI: 0.68-0.85) in the moderate to good range, and finally the Stigma subscale at 0.61
(95% CI: 0.43-0.73) in the poor to moderate range. Due to the low ICC for the Stigma subscale, we conducted a follow up ex-
amination of each of the seven items in this subscale in spite of the small sample size as an exploratory investigation. Three of the
seven items had an ICC below .70 (Item 15: ICC = .46, Item 24: ICC = .55, and Item 27: ICC = .56). See Table 1 for more descriptive
information.

3.3. Sensitivity to detect change

To examine sensitivity to detect change, a series of Paired Samples t-tests were used to compare student ASK-Q scores from the
beginning of the semester to scores at the end of the semester, following the weekly ASD seminar. Analyses examined the overall
knowledge score obtained on the ASK-Q as well as each of the three subscales examining specific aspects of ASD knowledge and the
stigma subscale. Significant group differences were detected between time 1 and time 2 on log transformed variables to account for
skewness for total ASK-Q score t(26) = —4.86,p < .001, d = .06, and for all of the ASK-Q subscales: Diagnosis, t(26) = —4.21,
p < .001, d = .13, Etiology, t(26) = —4.52, p < .001, d = .01, Treatment, t(26) = —3.09, p =.003, d = .01, and Stigma, t
(26) = 2.28, p = .03, d = .45. See Table 1 for more descriptive information.

To contextualize the results, additional analyses reveal that at the first time point, 96% of participants had adequate knowledge of
Diagnosis/Symptoms, 78% of etiology, 85% of treatment and that only 4% of students endorsed stigmas. At the end of the semester
(time 2), 100% of participants had adequate knowledge of Diagnosis/Symptoms, 100% of etiology, 100% of treatment and no

31



A.J. Harrison et al. Research in Autism Spectrum Disorders 57 (2019) 28-34

Table 2
Demographic data for the three included studies.
Study Demographic Factor Percentage
Cross-cultural reliability (n = 40) Parent Ethnicity
Mongolian 100
Parent Education
College Degree with Professional Occupation 75
No College Education with Working Class Job 25
Child Sex
Male 70
Female 30
Child Age
1-14 years 100
Reporter
Mother 77
Father 18
Grandparent 5
Mother
Child Sibling Status
No Sibling 15
One Sibling 42,5
Two Siblings 27.5
Three Siblings 15
Living Situation
Two-Parent Homes 62.5
One-Parent Homes 32.5
Grandparents 5
Test-retest Sex
(n =110) Female 86
Male 9
Other or Prefer Not to Answer 2
Race
White 87
Asian 8
Black or African American 5
Age
18-25 99
Other 1
Class Status
Freshman 19
Sophomore 53
Junior 20
Senior 6
Sensitivity to detect change (n = 27) Sex
Female 78
Class Status
Freshman 100

students endorsed stigmas as measured by the ASK-Q. These results emphasize that in spite of relatively high initial levels of ASD
knowledge, the ASK-Q had the sensitivity to detect small amounts of change. To further examine the magnitude of the change a
reliable change index (RCI) was calculated for the group of participants as well as for each of the participants (Bauer, Lambert, &
Nielsen, 2004; Jacobson & Truax, 1991; Jacobson, Follette, & Revenstorf, 1984). Using the average of all the participants, the group
RCI was greater than 1.96, indicating a reliable average group improvement. Of the 27 participants in this study, 25 participants
showed an increase in performance from their pre-training performance to their post-training performance and 12 of those had an
RCI greater than 1.96, meaning 44.4% of the total number of participants in this study reliably improved.

4. Discussion

This series of studies provides important additional psychometric support for the Autism Stigma and Knowledge Questionnaire
(ASK-Q). The adequate internal consistency result observed within the Mongolian respondents offers initial data from a distinct
international context to support the ASK-Q development goal of creating a measure with cross-cultural utility. Additionally, the ASK-
Q was sensitive enough to detect a change in ASD knowledge within a small sample with a modest intervention. Finally, in a
reasonably large sample, the total score and all knowledge subscales of the ASK-Q demonstrated moderate to excellent test-retest
reliability over a two-week period with the exception of the stigma subscale. These studies provide additional psychometric data to
bolster the data provided in the initial development article (Harrison, Bradshaw et al., 2017) and further speaks to the utility of using
this as an outcome measure to examine intervention efficacy.
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The inclusion of three distinct studies conducted with different populations functions as a strength of this further investigation of
the psychometric properties of the ASK-Q; however, several noteworthy limitations exist. First, while the updated psychometric
results of the ASK-Q were overwhelmingly positive, the low test-retest reliability score on the Stigma subscale warrants note. Given
that three of the seven items in this subscale demonstrated an ICC below 0.70 in exploratory analyses, this subscale should be
interpreted with some caution and future research may consider adding more items assessing stigma endorsement. Additionally, this
study used a university convenience sample, which may limit the generalizability of findings (Sears, 1986). Second, although the data
collected in Mongolia provides initial evidence in support of the cross-cultural utility of the ASK-Q, this was by no means a com-
prehensive examination of cross-cultural validity as data collection was limited to a relatively small, homogeneous sample of parents
in only one distinct context. As noted in the results, this sample demonstrated particularly high knowledge and may not represent the
Mongolian population at large. Additional data collection across a range of cultural contexts in alignment with published standards
for measurement translation and adaptation is necessary before making claims about the cross-cultural validity of the ASK-Q (Beaton
et al., 2000). Currently, projects using the ASK-Q are underway in additional countries in Asia, the Middle East, Europe, and Africa.
That said, the current data from Mongolia in combination with a measurement design approach intended to minimize cultural
specificity provides promise for ASK-Q cross-cultural utility.

Sample size and selection methods must be noted as additional limitations. Although the test-retest sample was reasonably sized
(Hopkins, 2000), the samples examining the sensitivity to detect change and cross-cultural relatability were notably smaller. Ad-
ditional research testing both aspects of reliability and clinical utility in larger samples and more diverse contexts will help to further
bolster the claims made about the psychometric strength of the measure. Given the small sample sizes it was difficult to examine
subscale and item level reliability. This should also be a focus of future research with a larger sample size.

In support of the ASK-Q as a new, robust measure to quantify ASD knowledge, findings from these three studies provide more data
to highlight additional areas of psychometric strength for the ASK-Q. This data confirms test-retest reliability using stronger methods
than were previously employed, provides positive evidence in support of the cross-cultural validity assumption outlined in the
original manuscript (Harrison, Bradshaw et al., 2017), and demonstrates the sensitivity of the ASK-Q to detect small amounts of
change.
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