
https://doi.org/10.1177/13623613211041006

Autism
2022, Vol. 26(5) 1082–1094
© The Author(s) 2021
Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/13623613211041006
journals.sagepub.com/home/aut

If you want to develop an effective autism 
training, ask autistic students to help you
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Nidal Daou7, Nicholas Tricarico1, Jin Delos Santos1,  
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Abstract
Autistic university students face stigma. Online trainings have been used to improve explicit autism stigma (social distance) 
and knowledge among university students in different countries. However, autistic university students have not typically 
been involved in developing such trainings. We developed two autism trainings: a participatory training (developed 
in collaboration with autistic university students) and a non-participatory training. We evaluated these trainings with 
undergraduate students in the United States and Lebanon. A pilot study revealed improvements in implicit biases (measured 
with an Implicit Association Test) and knowledge following both trainings, but no clear benefit of the participatory 
training in particular. Feedback revealed that participants found the Implicit Association Test tedious, suggesting that it 
might have dampened effects by boring participants. To increase engagement, we removed the Implicit Association Test 
and conducted a cross-university training comparison which revealed evidence that the participatory training was more 
effective than the non-participatory training at improving autism knowledge, explicit stigma, and attitudes toward inclusion. 
Autistic co-authors coded participant feedback and identified three key themes to guide future training development and 
adaptation: an (inter)personal element, accessibility, and clarity of information. These studies provide empirical support 
for the oft-cited, but rarely directed tested, benefits of involving autistic people in research about autism.

Lay abstract
Autistic university students are often left out because people do not understand autism. We wanted to help people 
understand autism. Most autism trainings are not made by autistic people. Autistic people know what it is like to be autistic. 
So autistic people may be the best teachers when it comes to teaching about autism. Autistic students and non-autistic 
professors made an autism training. The students made videos for the training. They also helped make questions to see 
what people learned from the trainings. Professors who are not autistic made a training on their own. Students in New 
York City tried out the trainings. After they answered questions, they did either the training the autistic students helped 
make or the training made by only professors. Then, they answered questions again. We learned from the students how to 
make our trainings better. Then, students from two universities in the United States and one university in Lebanon did our 
trainings and questions. Both trainings made hidden feelings about autism better. The training autistic students helped make 
taught students more than the training professors made on their own. The autistic-led training also helped students accept 
autism more. These studies show that autistic students can make autism research and trainings better. At the end of this 
article, autistic students share their ideas for how to make autism trainings even better in the future.
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As the number of autistic university students grows, 
researchers have begun to realize that autistic students may 
experience academic strengths relative to their non-autistic 
peers (Bakker et  al., 2019; Gillespie-Lynch et  al., 2020; 
Sturm & Kasari, 2019). However, they also face challenges 
adapting to collegiate life, including stigma and social iso-
lation, executive functioning challenges, and/or mental 
health issues (e.g. Gelbar et al., 2015; Jones et al., 2013; 
McMorris et  al., 2019). Although autistic university stu-
dents report that bullying is less common in adulthood rela-
tive to earlier in development (DeNigris et  al., 2018), 
non-autistic university students may quickly form negative 
impressions of autistic adults (Sasson et al., 2017). Students 
who report negative first impressions of autistic people also 
report heightened autism stigma and reduced autism knowl-
edge (Morrison et al., 2019).

Online autism trainings have been used to improve 
explicit autism stigma (social distance) and knowledge 
among university students in different countries (Gillespie-
Lynch et al., 2015; Obeid et al., 2015; Someki et al., 2018). 
However, autistic university students have not typically 
been involved in developing such trainings. Indeed, the 
very ways that autism knowledge is produced and shared 
with students may contribute to stigma by situating autism 
as “less than” some imagined ideal of normalcy (Botha 
et al., 2020; Gernsbacher et al., 2018). Although autistic 
people often express strong interest in and knowledge 
about autism, their expertise is often overlooked in aca-
demic discourse (Gillespie-Lynch et al., 2017). The impor-
tance of ensuring that autistic voices guide autism research 
is increasingly recognized (Pellicano et  al., 2018). 
Nevertheless, it remains far more likely that students’ for-
mal education about autism has come from non-autistic 
academics than from autistic people themselves. Therefore, 
this study aimed to determine if a participatory autism 
training, developed in collaboration with autistic univer-
sity students and highlighting their lived expertise, is more 
effective at decreasing explicit autism stigma and implicit 
biases toward autism than a non-participatory training, 
developed without substantive autistic input.

What is stigma?

Stigma is a multifaceted construct defined by Goffman 
(1963, p. 3) as an attribute that is “deeply discrediting” 
because others interpret it as an “undesired differentness 
from what we [“the normals”] had anticipated.” Link and 
Phelan (2001) defined stigma as a process that is rooted in 
and exacerbates power inequalities whereby people identify 
and label differences, associate a label with a negative ste-
reotype, distinguish between “us” and “them,” and discrimi-
nate against “them.” In alignment with Link and Phelan’s 
emphasis on power differentials as the root of stigma, autis-
tic people describe feeling subjugated by stereotypes non-
autistic people have about them (Botha et al., 2020).

Participatory autism research emerged in 2006 with the 
explicit goal of correcting misconceptions and stigma fos-
tered by a research tradition developed with minimal autis-
tic input for over half a century (Raymaker & Nicolaidis, 
2010). Early participatory autism researchers had to over-
come pronounced misconceptions about the capacities of 
autistic researchers. Participatory approaches are increas-
ingly recognized as essential for making autism research 
relevant to the communities it aims to serve (e.g. Fletcher-
Watson et al., 2019). This study is the first, to our knowl-
edge, to directly compare a participatory and a 
non-participatory approach to doing autism research. This 
research builds on early recognition by participatory 
researchers and autistic self-advocates that “autism aware-
ness” campaigns developed without autistic input can con-
tribute to the very stigma they purportedly aim to reduce 
by framing autism in deficit-oriented ways (Nicolaidis, 
2012).

Why would a participatory training 
be more effective?: than a non-
participatory training

A review of research focused on reducing stigma toward 
mental illnesses (the focus of the majority of anti-stigma 
research) indicates that anti-stigma interventions that 
allow people to learn directly from people with disabilities 
(contact-based interventions) tend to be more effective 
than purely fact-based interventions, at least for adults 
(Corrigan et al., 2012). High-quality contact is one of the 
most consistent predictors of reduced stigma toward men-
tal illnesses, particularly when opportunities for contact 
demonstrate the equal status and competence of people 
with disabilities while highlighting institutional support 
for anti-stigma initiatives (Corrigan & Penn, 1999). 
Contact-based training has also been found to be more 
effective than fact-based training for reducing stigma 
toward a different neurodevelopmental condition, stutter-
ing (Boyle et al., 2016).

Based on the aforementioned research, we hypothe-
sized that a participatory training that provided students 
with direct contact with the autistic students who co-
designed the training coupled with facts that challenge 
misconceptions about autism would be more effective at 
reducing stigma than a purely fact-based training that 
lacked autistic input. We thought our autistic collaborators 
might be uniquely skilled at identifying misconceptions 
that our participatory training and associated assessments 
should address. We expected our autistic collaborators’ 
contributions as leaders in adapting and delivering the par-
ticipatory training to serve as counter-stereotypical exem-
plars (or positive representations that contradict negative 
stereotypes). Indeed, counter-stereotypical exemplars 
(pairing low-status groups with positive exemplars while 
pairing high-status groups with negative exemplars) have 
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been identified as one of the most effective ways to reduce 
implicit biases (or biases that are automatically activated 
outside of our conscious awareness; FitzGerald et  al., 
2019; Lai et al., 2013).

Can autism trainings improve implicit 
autism stigma?

Due to limitations associated with self-report, including the 
potential for responses to be influenced by social desirabil-
ity bias, researchers have long recognized that explicit 
measures may underestimate actual levels of stigma 
(Hinshaw & Stier, 2008). Indeed, negative implicit biases 
toward autism are often apparent among people who report 
relatively positive explicit attitudes (e.g. Barnes-Holmes 
et al., 2006; Jones et al., 2021). Implicit biases may also be 
more predictive of spontaneous behaviors than the explicit 
attitudes that people willingly express (Dovidio et al., 2002; 
Lipson et  al., 2020). Therefore, implicit biases have been 
highlighted as an important target for anti-stigma interven-
tions (Stier & Hinshaw, 2007). Numerous approaches have 
been used to attempt to reduce implicit biases toward a 
range of marginalized identities (e.g. race/ethnicity, sexual-
ity/gender, and weight; FitzGerald et  al., 2019). Such 
research, which has often focused on changing implicit 
biases among university students, has revealed pronounced 
variability in the efficacy of different approaches. However, 
approaches that directly target associations (e.g. exposure to 
counter-stereotypical exemplars, or in this case, autistic 
leaders) have emerged as particularly promising (e.g. 
Forscher et al., 2019).

The Implicit Association Test (IAT) is one of the most 
widely used measures of implicit attitudes (Karpinski & 
Steinman, 2006). The IAT compares the speed with which 
participants pair complementary pairs of concepts and 
attributes to determine the relative strength of pairs of 
associations. Implicit biases were more closely associated 
with non-verbal behaviors toward confederates exhibiting 
autistic behaviors than explicit attitudes were (Lipson 
et  al., 2020). However, associations between implicit 
biases and behaviors were only apparent under certain 
conditions. It is possible that these inconsistent associa-
tions reflected inconsistencies within the IAT used as the 
words selected to represent the category “autistic” (i.e. dif-
ferent, challenged, special, dependent, and impaired) were 
not clearly representative of autism.

Indeed, another study that initially used the IAT discussed 
above also included a second IAT with more autism-specific 
words to address concerns about the initial IAT (Dickter et al., 
2020). Unfortunately, the second IAT discussed above may 
also have had psychometric issues as the new target words 
overlapped with the categories they were being sorted into 
and varied in specificity (i.e. autistic, spectrum, autism spec-
trum disorder (ASD), and Asperger’s were sorted into the cat-
egory “autistic” while typical, non-autistic, usual, and 

non-ASD were sorted into the category “neurotypical”). Prior 
work demonstrating that variations in the types of exemplars 
sorted into IAT categories can substantially alter IAT findings 
led one of the co-creators of the IAT to recommend that 
researchers verify that stimulus items are easily identifiable as 
members of each superordinate category (e.g. Bluemke & 
Friese, 2006; Foroni & Bel-Bahar, 2010; Nosek et al., 2005).

The second IAT discussed above was also used to assess 
potential changes in implicit biases among parents who had 
engaged with Sesame Street’s online autism resources. 
Although improvements in explicit acceptance of and 
knowledge about autism had been observed following 
engagement with Sesame Street’s autism materials 
(Anthony et al., 2020), no improvements in implicit biases 
were observed (Dickter et al., 2021). An attempt to use a 
different measure of implicit biases, the Implicit Relational 
Assessment Procedure, to assess a very brief and somewhat 
peculiar (e.g. it overemphasized autistic savants) fact-based 
intervention also revealed no evidence that the intervention 
had improved implicit attitudes (Bast et al., 2020).

A more recent study examined if a brief (38-slide) video-
based autism training improved implicit and explicit biases 
toward autism (Jones et al., 2021). The training was devel-
oped in collaboration with autistic people and featured first-
hand accounts by two autistic adults. An autistic adult 
contributed to training development and the training was 
edited by members of an autistic advocacy group. The train-
ing led to clear improvements in explicit stigma and knowl-
edge. However, it did not change implicit biases. Although 
this study represents a step forward for the field, few specif-
ics were provided about how autistic collaborators contrib-
uted to the training and they were not co-authors. The IAT 
targets again overlapped with categories and varied in speci-
ficity (i.e. Autistic, Autism, and Asperger’s were sorted into 
the category “Autism Spectrum” while Normal, 
Neurotypical, and No Diagnosis were sorted into the cate-
gory “Typically Developing”). The “Typically Developing” 
category may also have reified the idea that “normal” exists, 
an assumption that is increasingly critiqued (e.g. Gould & 
Gold, 1996; Singer, 2017). In the research described in the 
current report, we aimed to disrupt hierarchies that situate 
autistic people as less than “normal” by examining if a par-
ticipatory approach to reducing autism stigma is more effec-
tive than a non-participatory approach.

Aims and hypotheses

While prior quasi-experimental research suggests that par-
ticipation in online autism trainings can improve explicit 
autism stigma (social distance) and knowledge among uni-
versity students (Gillespie-Lynch et al., 2015; Obeid et al., 
2015; Someki et  al., 2018), no evidence has yet been 
obtained, to the best of our knowledge, that autism train-
ings can improve implicit biases. Therefore, we examined 
if engagement with a participatory or a non-participatory 
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autism training is more effective at reducing implicit biases 
and explicit stigma and increasing autism knowledge. We 
expected both the participatory and non-participatory 
trainings to be associated with improvements in explicit 
autism stigma and knowledge because the trainings 
described in this report are more interactive adaptations of 
a fact-based training that has been associated with 
improved explicit stigma and knowledge among university 
students internationally (Gillespie-Lynch et al., 2015; 
Obeid et al., 2015; Someki et al., 2018). We expected the 
participatory training to be more effective than the non-
participatory training in reducing implicit biases and 
explicit stigma because of the aforementioned benefits of 
contact and counter-stereotypical exemplars on stigma.

Method

Overview of the process of developing and 
evaluating the autism trainings

Four autistic college students and four non-autistic high 
school students helped adapt a PowerPoint-based autism 
training (blinded for review) by making concepts/assess-
ments more accessible/engaging and by adding videos 
highlighting the perspectives of autistic people. The pro-
cess of developing the participatory training began with 
the students reviewing an existing, non-participatory 
PowerPoint training and writing out their ideas for how the 
training could be improved. They either directly edited 
slides or suggested changes which the first author imple-
mented, depending on their preferences. Autistic co-
authors added concepts they thought had been overlooked 
(e.g. the experiences of autistic women and strategies to 
better support autistic peers) and met with the lead author 
to film videos of topics they felt were particularly impor-
tant. The recording process was student-driven. Students 
developed loose scripts, recorded their insights, watched 
the recordings, and re-recorded until they were satisfied.

The non-participatory training was adapted from the 
same initial training by a subset of the non-autistic co-
authors of this report for a different study which aimed to 
teach educators in training about autism (Saade et al., 
2021). After assessing an initial draft of the participatory 
training with high school (n = 53) and college students (n 
= 431) in New York City (NYC) and the aforementioned 
initial evaluation of the non-participatory training with 
university students in Quebec (n = 179) and Georgia (n = 
84), we revised and matched the participatory and non-
participatory trainings (see below). After registering the 
study on the Open Science Framework (https://osf.io/
b9rck/), we conducted a pilot comparison of the trainings’ 
impacts on implicit and explicit biases toward autism and 
autism knowledge using the subject pool at the lead 
author’s university in Spring 2019 (Pilot Study). Based on 
the findings in the pilot study, which suggested that the 

IAT was dampening potential effects of training by boring 
participants (discussed in more detail below), we revised 
our training and measurement approach based and com-
pared both trainings’ impacts on explicit autism stigma and 
knowledge using the subject pools at the first, third, and 
fourth co-author’s universities in Fall 2019 (Cross-
institutional Study). The trainings and evaluations were 
conducted online via Qualtrics. The methods and results 
for each study are reported separately below.

Community involvement

This study was developed in collaboration with autistic 
college students, five of whom are co-authors of this 
report. Autistic co-authors contributed to training and 
measure development, qualitative analyses, and/or writ-
ing/editing this manuscript.

Pilot study: measures

Students completed an Institutional Review Broad (IRB)-
approved consent form and indicated that they were 18 or 
older before starting the survey. Participants received aca-
demic credit for participation. Measures are described in 
the order participants experienced them.

Participants

University students in NYC were randomly assigned to either 
the participatory or the non-participatory training. Nine stu-
dents who indicated that they were not fluent in English and 
two students who were enrolled in a graduate ASD program 
were excluded from analyses. Participants in the participatory 
training (n = 97) were 63.5% female; 93.1% 18–24 years of 
age; 39.2% helping majors; 1.0% autistic; 4.1% nuclear fam-
ily members of autistic people; 41.2% White; 14.4% Latinx, 
14.4% Black, 12.4% Asian; 9.3% Mixed, 5.2% Middle 
Eastern, 2.1% Other, and 1% Pacific Islander. Participants 
assigned to the non-participatory training (n = 97) were 
63.9% female; 94.8% 18–24 years of age; 37.5% helping 
majors; 2.1% autistic; 10.3% nuclear family members of 
autistic people; 32.0% White; 23.7% Latinx, 13.4% Asian, 
13.8% Mixed, 13.4% Black; 4.1% Middle Eastern, and 1.0% 
Other. Chi-square tests revealed that participants assigned to 
each training did not differ in terms of the aforementioned 
demographic characteristics (ps > 0.1).

Materials

Demographics.  Participants were asked to provide their 
gender, race/ethnicity, English fluency, major (education, 
medical-related fields, psychology, and social work were 
classified as helping majors), age, education level, mater-
nal education, and types and quality of past experiences 
with autism. People who reported having an autistic 

https://osf.io/b9rck//
https://osf.io/b9rck//
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parent, sibling, child, and/or romantic partner were classi-
fied as nuclear family members of autistic people.

Pre- and post-test assessments
Social distance scale.  Explicit stigma was assessed using 

an adapted version of the Social Distance Scale (Bogar-
dus, 1933), a commonly used measure that exhibits good 
internal consistency and evidence of validity (Link et al., 
2004). We adapted a social distance scale used in prior 
work to include 10 items (4 reverse-scored; Supplemental 
Appendix A). We added discriminatory attitudes related 
to employment in response to reports from our autistic 
co-authors that employment-related stigma is one of the 
most impactful and insidious forms of stigma they expe-
rience. The internal consistency remained strong in the 
current sample (α = 0.87). Social distance scores could 
range from −20 to 20; higher scores indicate more explicit 
stigma.

Participatory Autism Knowledge-Measure.  This measure of 
autism knowledge was adapted from a 13-item scale created 
by Stone (1987) Stone and Rosenbaum (1988). We added 
items to capture changes in the diagnostic criteria for autism 
and to attempt to improve its internal consistency, which 
was lower in prior research than the commonly recom-
mended minimum of 0.70 (e.g. the United States α = 0.68; 
Lebanon α = 0.62; e.g. Gillespie-Lynch et al., 2019; Pon-
terotto & Ruckdeschel, 2007). Participants were asked to 
rate 25 statements about autism using a 5-point Likert-type 
scale (9 items were reverse-scored; Supplemental Appendix 
B). Internal consistency (α = 0.83) was substantially higher 
than in prior work. The score could range from −50 to 50; 
higher scores indicate more accurate knowledge.

Implicit autism stigma.  The IAT (Greenwald et al., 1998) 
is a computerized sorting task that uses reaction times to 
establish the strength of a respondent’s mental associa-
tions. In this study, we used a single-category IAT. The 
single-category IAT, developed in response to critiques of 
the two-category IAT (Karpinski & Steinman, 2006), is 
arguably easier to interpret because it focuses on associa-
tions with a single target (ASD) without muddying inter-
pretation by making associations with the target relative 
to a counter-target (“Typical Development”). The single-
category IAT often demonstrates satisfactory reliability 
and validity (e.g. Karpinski & Steinman, 2006).

Our IAT examined the degree to which participants 
associated the category ASD with positive or negative 
attributes. Participants were provided with three categories 
(Autism Spectrum Disorder, Good, and Bad) and given 
information about how target items should be sorted (e.g. 
using the “e” and “i” keys on a keyboard). Participants 
completed four trials. In the first two trials, the category/
object Autism Spectrum Disorder was paired with the 
attribute Good. In the other two trials, Autism Spectrum 

Disorder was paired with the attribute Bad. Participants 
sorted terms representing Autism Spectrum Disorder, 
Good, and Bad into the two labels available for each trial: 
Good + Autism Spectrum Disorder versus Bad or Good 
versus Bad + Autism Spectrum Disorder. Each test trial 
was preceded by a practice trial.

To identify words representative of the “good” (fan-
tastic, joyful, excited, and honest) and “bad” (terrible, 
woeful, discouraged, and corrupt) attributes, we selected 
words from Warriner and colleagues (2013) database of 
affective word ratings. To identify phrases representa-
tive of ASD (repeats body movements, avoids eye con-
tact, displays rigid routines, and notices little details), 
we created 36, three-word phrases representing charac-
teristics of ASD from the Diagnostic and Statistical 
Manual of Mental Disorders (5th ed.; DSM-V; American 
Psychiatric Association, 2013). Eighty undergraduates, 
who had no clinical training, rated each phrase on “read-
ability” and the degree to which each statement charac-
terized ASD and another neurodevelopmental condition. 
We identified four phrases that were rated as readable 
and specific to ASD (i.e. rated as highly representative 
of ASD yet not representative of the other condition). 
The reliability of these phrases was demonstrated in a 
prior study where we used a two-category IAT (Obeid et 
al., 2021).

Autism trainings: pilot study.  Both the participatory and 
the non-participatory trainings were carefully developed 
by subsets of the authors of this report. Both trainings 
emphasize the importance of helping others appreciate 
autism. To compare the trainings, we ensured that they 
were matched on length (91 or 92 questions), duration of 
videos (~20 min), and number of interactive comprehen-
sion checks (i.e. six closed-ended questions interspersed 
throughout each training), and three open-ended reflec-
tions. Both trainings highlighted recent changes in the 
diagnostic criteria for ASD, early signs of ASD, com-
mon characteristics of autistic people, disparities in 
access to care, common misconceptions about autism 
(e.g. that autistic people do not form attachments or have 
empathy), and that multiple genetic and environmental 
factors contribute to autism (highlighting that vaccines 
do not cause autism). Both trainings provided strategies 
to support students on the spectrum and highlighted the 
importance of including autistic people in transition 
planning.

The participatory training started with a slide introduc-
ing participants to the autistic students who helped develop 
the training. It included videos of autistic university stu-
dents (including a non-speaking individual) and other 
autistic adults sharing insights about autism. In contrast, 
the videos in the non-participatory training highlighted 
clinical insights; they included a Ted talk by Wendy Chung 
and videos of early signs of autism.
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The participatory training explored issues our autistic 
collaborators identified as important (e.g. autistic females’ 
experiences with late diagnosis and motherhood and the 
neurodiversity movement; Singer, 2017) while the non-
participatory training included a focus on Universal Design 
(CAST, 2018). The non-participatory training provided 
strategies to promote self-regulation and social connec-
tion, highlighting benefits of mentorship programs/peer 
training for both autistic students and peers.

Analytic approach.  Using the improved D-score algorithm, 
IAT data were eliminated for 31 participants and a differ-
ence standardized score (i.e. D-score) was created for each 
participant (Greenwald et al., 2003). Larger D-scores indi-
cated more positive associations with autism.

We used mixed general linear models with training type 
as the between-subjects variable and a training type by 
time interaction term. Social distance scores (explicit 
stigma), D-scores (implicit biases), and autism knowledge 
scores were the within-subjects outcomes in these analy-
ses. For post hoc analyses to investigate expected interac-
tions between training type and time, we divided the 
sample by training type and re-ran our repeated-measures 
analyses to examine change within each group. We report 
descriptive statistics (mean values and standard devia-
tions) for all models. Examination of the distributions of 
dependent variables revealed that post-test IAT scores 
exhibited excessive kurtosis. Therefore, follow-up 
Wilcoxon’s tests were used to double-check changes in 
IAT scores in each training group separately.

To identify outliers, we created z-scores for each outcome 
variable. As per Field (2009), any z-score that exceeded 3.3 
indicated an outlier. One outlier was identified for post-test 
explicit stigma. To address difficulties balancing Type 1 and 
Type 2 errors and other limitations of null hypothesis testing, 
researchers recommend focusing on effect sizes and confi-
dence intervals (Nakagawa & Cuthill, 2007; Wasserstein 
et al., 2019). Therefore, we report effect sizes using SPSS 
24.0. We calculated the 90% confidence intervals of effect 
sizes using https://effect-size-calculator.herokuapp.com/. 
Following Benjamin and Berger’s (2019) recommendations, 
we selected an alpha level of ⩽0.005. We describe two-tailed 
p-values between 0.05 and 0.005 as suggestive.

Results: pilot study

Baseline characteristics

A one-sample t-test revealed that D-scores at pre-test (M 
= −0.16 and SD = 0.26) were lower than 0, t(160) = 
−7.98, p < 0.001, CI = [−0.20, −0.12] indicating negative 
implicit biases toward autism. At pre-test, less implicit 
biases (higher D-scores) were associated with less explicit 
stigma (social distance) toward autism, r(159) = −0.24, p 
= 0.002. Women reported lower explicit stigma than men 
did, r(191) = −0.26, p < 0.001. However, gender and 
implicit biases were unrelated, p = 0.81.

Changes with training

Independent-samples t-tests confirmed that participants 
assigned to each training received comparable scores at 
pre-test across all outcome measures (implicit bias, explicit 
stigma, and autism knowledge: ps > 0.36). Improvements 
in implicit biases from pre-test (M = −0.16 and SD = 0.26) 
to post-test (M = 0.001 and SD = 0.25) were observed, 
F(1, 153) = 34.64, p < 0.001, η2 = 0.19. No interaction 
between training type and changes in implicit biases was 
apparent, p = 0.99, η2 < 0.001. Levene’s test suggested 
unequal variances at post-test (p = 0.02). Follow-up 
Wilcoxon’s tests split by training type confirmed improve-
ments in implicit biases following both the participatory 
(medium effect size; r = 0.42) and the non-participatory 
(large effect size; r = 0.50) trainings, ps < 0.001.

Evidence suggestive of improvements from pre-test (M 
= −12.52 and SD = 6.46) to post-test (M = −13.23 and 
SD = 7.08) in explicit stigma, F(1, 191) = 4.42, p = 0.04, 
η2 = 0.02 (small effect size), was observed. No interaction 
between training type and changes in explicit stigma was 
apparent, p = 0.11, η2 = 0.01; CI = [0.00, 0.05]. The 
same pattern was observed with the outlier removed.

Improvement in autism knowledge from pre-test (M = 
19.26 and SD = 9.50) to post-test (M = 23.51 and SD = 
12.23) was observed, F(1, 191) = 47.84, p < 0.001, η2 = 
0.20 (large effect size). No interaction between training 
type and knowledge change was observed, p = 0.66, η2 = 
0.001; CI = [0.00, 0.02].

Pilot study: discussion

Participation in both trainings led to improvements in 
implicit biases and autism knowledge. Training-related 
changes in explicit stigma were less robust. In their open-
ended feedback at the end of the pilot study, students often 
praised the trainings but wrote that “pressing i and e over 
and over” (i.e. the IAT before and after each training) was 
tedious. Therefore, we surmised that completing an IAT 
before and after the training might be dampening training 
effects by reducing participants’ engagement with the study 
overall. Although we are not aware of any research examin-
ing if the presence of an IAT can dampen reported attitudes 
by boring participants, a recent meta-analysis of interven-
tions to reduce implicit biases toward marginalized groups 
more generally revealed larger and more consistent effects 
of training on implicit than explicit biases (Forscher et al., 
2019). This pattern is inconsistent with an emerging autism 
literature wherein explicit biases often appear to shift but 
implicit biases are less malleable (e.g. Dickter et al., 2021; 
Jones et  al., 2021), suggesting that the order in which 
implicit and explicit measures appear may impact findings. 
Both of the trainings used in this study were arguably more 
engaging than the purely PowerPoint-based autism training 
from which they were adapted. Yet, they led to less robust 
changes in explicit stigma, when preceded by an IAT, than 
their less dynamic predecessor had in prior research, albeit 

https://effect-size-calculator.herokuapp.com/
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with larger sample sizes (e.g. Gillespie-Lynch et al., 2015; 
Obeid et al., 2015). Together, these findings suggest that the 
IAT may have reduced participant engagement in our pilot 
study. To improve engagement, we removed the IAT, revised 
the trainings and assessments, and conducted a follow-up 
evaluation (Study 2).

Given that the non-participatory training focused more 
on educational supports than the participatory training, we 
incorporated an education-focused measure of autism 
acceptance in Study 2 (attitudes toward inclusion; Cullen et 
al., 2010; Supplemental Appendix C). Social desirability 
bias was not a primary concern in Study 1 because anony-
mous responding often leads to limited impacts of social 
desirability on stigma (e.g. Gillespie-Lynch et  al., 2019). 
However, we added a measure of social desirability bias to 
Study 2 to attempt to rule out the possibility that training-
related improvements were due to social desirability.

Cross-institutional study: measures

Participants

College students from three universities—in NYC, Cleveland, 
and Beirut—completed Study 2. Thirty-four students—4 
from Cleveland, 14 from Beirut, and 16 from NYC—were 
not fluent in English and were excluded from analyses. 
Although the majority of participants at each site were under-
graduates, only 90.3% of participants were undergraduates in 
NYC compared to 98.7% in Beirut and 99.0% in Cleveland. 
Therefore, the final sample focused solely on undergraduates: 
Beirut (n = 233),1 Cleveland (n = 198), and NYC (n = 542); 
490 students completed the participatory training and 483 
completed the non-participatory training (see Supplemental 
Appendix D for participant characteristics). The same pattern 
of results is obtained if graduate students are included.

Materials

Demographic survey.  Most demographic questions remained 
unchanged from Study 1. Race/ethnicity was altered to be 
applicable in Lebanon.

Social distance scale.  We adapted the social distance 
scale used in Study 1 by changing the wording of an item 
and reverse-scoring an item to reach an equal number of 
reverse-scored and non-reverse-scored items (Supplemen-
tal Appendix A). Internal consistency remained strong 
(Beirut α = 0.85; Cleveland α = 0.90; NYC α = 0.90).2

Participatory Autism Knowledge-Measure.  The knowledge 
measure used in Study 1 was adapted to ensure that a sin-
gle construct was assessed with each item. We added items 
focused on adult outcomes and camouflaging. Internal con-
sistency remained satisfactory (Beirut α = 0.74; Cleveland 
α = 0.83; NYC α = 0.86). The total knowledge score could 
range from −58 to 58 (Supplemental Appendix B).

Social desirability bias.  We added the Brief Measure of 
Social Desirability (Hays et  al., 1989) consisting of five 
yes or no items. It had atrocious internal consistency (Bei-
rut α = 0.27; Cleveland α = 0.53; NYC α = 0.49) and 
was thus not considered in final analyses.

Open-ended feedback.  At the end of the study, participants 
had the opportunity to share “What did you enjoy about this 
training?” and “How can we improve this training?” Two 
autistic co-authors coded responses inductively after obtain-
ing reliability of 98.5% or higher on 20% of the sample.

Autism trainings: primary study.  The trainings were mostly 
identical to those in Study 1. We incorporated recent 
advances in conceptualizations of autism, causing each 
training to be 103 questions long. As before, autistic stu-
dents helped adapt the participatory, but not the non-partici-
patory, training. To both trainings, we added more detail 
about changes to the diagnostic criteria (e.g. explanations of 
specifiers, severity, and neurodevelopmental conditions), 
highlighting motor differences associated with autism, and 
explaining how they can impact communication.

To only the participatory training, we added additional 
representations of the diversity of the spectrum (e.g. an 
excerpt from an article about Greta Thunberg, an autistic 
environmental activist, as well as quotes from non-speaking 
autistic people critiquing functioning labels and sharing 
experiences with motor difficulties). We added a summary 
slide highlighting recommendations for how to be a strong 
ally. To the non-participatory training, we added slides pro-
viding additional strategies for helping autistic people 
develop friendships (e.g. video modeling and art activities).

Analytic approach.  The analytic approach was identical to 
Study 1 except that the IAT was replaced as an outcome 
variable by attitudes toward inclusion. For baseline correla-
tions, see Supplemental Appendix E. Social distance scores 
exhibited excessive skew. Four outliers were identified for 
pre-test and two for post-test social distance. Likely due to 
the uneven number of participants from each site, Box’s 
tests revealed unequal covariance matrices when site was 
included in models. Although site interacted with changes in 
all outcomes, main effects of change and interactions 
between change and training type were not altered by the 
inclusion of site. To avoid reporting models that did not 
meet assumptions, primary results do not include site. How-
ever, we re-ran each analysis to determine if the patterns 
observed in the full sample were also observed at each site 
(Supplemental Appendix F).

Cross-institutional study: results

Independent-samples t-tests revealed that participants ran-
domly assigned to each training did not differ in terms of 
their pre-test scores on all outcome measures (explicit 
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stigma, autism knowledge, and attitudes toward inclusion: 
ps > 0.46).

Training-related changes in explicit stigma

A model with training type as the between-subjects factor, a 
training type by time interaction term, and social distance as 
a repeated measure revealed improvements from pre-test 
(M = −12.20 and SD = 6.66) to post-test (M = −13.46 and 
SD = 6.84), F(1, 971) = 72.66, p < 0.001, η2 = 0.07. An 
interaction between change in social distance and training 
type, F(1, 971) = 18.94, p < 0.001, η2 = 0.02; CI = [0.01, 
0.04], was observed (see Figure 1).3 When split by training 
type, both the participatory, p < 0.001; η2 = 0.16; CI = 
[0.12, 0.21], and the non-participatory, p = 0.006; η2 = 
0.02; CI = [003, 0.04], trainings led to improvements in 
explicit stigma. As indicated by the non-overlapping confi-
dence intervals for effect sizes, the participatory training 

impacted explicit stigma more than the non-participatory 
training did.

Training-related changes in autism knowledge

Improvements in autism knowledge from pre-test (M = 
22.44 and SD = 10.76) to post-test (M = 31.56 and SD = 
14.88), F(1, 971) = 745.42, p < 0.001, η2 = 0.43, and an 
interaction between knowledge change and training type 
F(1, 971) = 11.00, p = 0.001, η2 = 0.01; CI = [0.002, 
0.02], were observed (Figure 1). When split by training 
type, both the participatory, η2 = 0.49; CI = [0.44, 0.53], 
and the non-participatory, η2 = 0.38; CI = [0.32, 0.43], 
trainings led to improvements in knowledge, ps < 0.001. 
As indicated by the non-overlapping confidence intervals, 
the participatory training impacted autism knowledge 
more than the non-participatory training did.

Training-related changes in attitudes toward 
inclusion

Attitudes toward inclusion improved from pre-test (M = 
2.96 and SD = 4.21) to post-test (M = 4.22 and SD = 
4.79), F(1, 971) = 99.27, p < 0.001, η2 = 0.09 (Figure 1). 
An interaction between change in attitudes toward inclu-
sion and training type, F(1, 971) = 20.02, p < 0.001, η2 = 
0.02; CI = [0.01, 0.04], was observed. When split by train-
ing type, increased support for inclusion was observed for 
both the participatory, η2 = 0.18; CI = [0.13, 0.23], and 
the non-participatory trainings, η2 = 0.03, CI = [0.01, 
0.06], ps < 0.001. As indexed by the non-overlapping con-
fidence intervals, the participatory training impacted atti-
tudes toward inclusion more than the non-participatory 
training did.

Open-ended feedback: what participants liked 
and how to improve trainings

Participants highlighted opportunities for self-reflection 
and exposure to autistic perspectives as key strengths of 
the participatory training (Supplemental Appendix G). 
They indicated that both trainings were too long (likely 
due to the large number of questions asked; Supplemental 
Appendix H). They were more likely to describe the non-
participatory training as excessively long than the partici-
patory training, p = 0.01, despite no clear difference in 
how long participants spent on the trainings, p = 0.23.

Discussion

These findings indicate that carefully designed autism 
trainings can ameliorate explicit autism stigma, implicit 
biases toward autism, and autism knowledge. This study is 
the first, to our knowledge, to demonstrate improvements 
in implicit biases toward autism following training. 

Figure 1.  Changes by training type: (a) explicit stigma, (b) 
knowledge, and (c) attitudes toward inclusion.
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However, repeat IATs may fatigue participants, potentially 
dampening effects of training on explicit measures. Once 
the IATs were removed for our cross-institutional study, 
the participatory training impacted explicit stigma, autism 
knowledge, and attitudes toward inclusion more than non-
participatory training did.

Although the trainings did not differ in length, partici-
pants more often described the non-participatory training as 
excessively long compared to the participatory training. 
This may be because autistic students’ personal stories and 
insights are more engaging than fact-focused videos. Indeed, 
participants highlighted opportunities to learn from autistic 
people as a key strength of the participatory training. Our 
Participatory Autism Knowledge-Measure (PAK-M) also 
exhibited better internal consistency than commonly used 
non-participatory measures (e.g. Gillespie-Lynch et  al., 
2015; Obeid et al., 2021; Saade et al., 2021).4

Limitations

Effect sizes were larger for the participatory than the non-
participatory training across outcomes in our cross-institu-
tional study. However, both trainings were associated with 
improvements and a participatory advantage was not 
always apparent across sites. The characteristics of partici-
pants in our cross-institutional study varied across institu-
tions. Likely due to the scarcity of autism services in 
Lebanon (Daou, 2014), participants in Lebanon reported 
less pleasant past contact with autistic people than partici-
pants in the United States. Participants from Cleveland 
demonstrated more autism knowledge than participants in 
NYC and Lebanon. Our data do not allow us to disentangle 
if enhanced knowledge in Cleveland was due to a higher 
number of STEM majors, heightened selectivity, or better 
education about autism there.

Our decision to remove the IAT and improve both train-
ings before conducting our cross-institutional study means 
that we cannot say if removing the IAT, improving the 
trainings, or increasing our sample size led to evidence for 
a participatory advantage in our cross-institutional study 
but not the pilot study. Future research should examine if 
specific changes, such as highlighting the ways autistic 
people are changing the world by adding quotes from a 
globally recognized activist (Greta Thunberg) and non-
speaking activists, make autism trainings more effective at 
reducing stigma.

Our data also do not allow us to disentangle potential 
mechanisms that led to a participatory advantage. For 
example, counter-stereotypical exemplars, high-quality 
contact, and autistic people in leadership roles all distin-
guished the participatory from the non-participatory train-
ing. Despite this limitation, autistic leadership in training 
design is arguably central to ensuring that other potential 
dimensions of impact are delivered in a manner that 
empowers rather than commodifies autistic experiences.

Neither maintenance nor impacts of training on real-
world behaviors was assessed; these are common limita-
tions of anti-stigma interventions (FitzGerald et al., 2019). 
The lack of a reliable measure of social desirability is lim-
iting, particularly given that IAT responses can be faked 
(Lai et al., 2014). Although online trainings are cost-effec-
tive and transportable, we could not observe participants 
as they engaged with our trainings online to ascertain if 
they actually attended to all of the training slides and 
videos.

Recommendations

Although the trainings described in this report are availa-
ble open-access, autism knowledge is constantly changing, 
and the training needs of different communities vary. To 
guide future training development, autistic co-authors 
identified key elements of effective autism trainings based 
on their interpretations of participants’ critiques. The first 
is the (inter)personal element, the significance of which 
cannot be understated. Participants appreciated the oppor-
tunity to not only learn about autistic people, but about 
themselves—their internal biases, misconceptions, and 
how they see and treat people with disabilities. Autistic 
people who contributed to the training were noticed by 
many of the respondents, and those with prior experience 
with disability had a particularly strong response to them. 
Input from autistic individuals allows the viewer an oppor-
tunity to empathize and connect, so fostering this empathy 
is crucial. The second element is accessibility. Participants 
expressed difficulty paying attention, particularly during 
long stretches of text. More videos and/or interactive exer-
cises were a common wish-list item. Shortening the train-
ing and particularly associated assessments, standardization 
of formatting, proofreading, and splitting up the training 
into modules were additional suggestions. The third ele-
ment to consider is clarity of information. Participants 
indicated that there was unnecessary repetition in ideas in 
the training and survey. Presentations should seek to con-
vey as much information in as little content as possible, 
such as compressing a slide full of text into a video or dia-
gram. Presenters should standardize granularity based on 
what they most wish to impart, as some may benefit from 
more detail while others feel it too specific.

Conclusion

Apparent reductions in implicit negative biases associated 
with both the participatory and non-participatory trainings 
are promising. However, implicit biases can be highly sen-
sitive to contextual variations (Dasgupta, 2013). Indeed, 
one of the creators of the IAT, and others, have noted that 
IATs may best be conceptualized as mirrors for structural 
inequalities within society rather than as stable measures 
of individual attitudes (Gawronski & Bodenhausen, 2017; 
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Nosek et  al., 2009). Given that stigma mirrors societal 
inequalities, for anti-stigma work to exert lasting changes, 
it should aim to not only change people’s perspectives but 
also to create material changes in society.

Autistic co-authors indicated that their experiences 
contributing to the development and/or evaluation of the 
participatory training gave them self-confidence and 
helped them advocate for themselves and others, particu-
larly people who are diverse in multiple ways, such as 
autistic women and non-speaking people. They enjoyed 
learning how participants initially thought about autism 
and how their viewpoints expanded with training to appre-
ciate the diversity of the autism constellation. An autistic 
collaborator wrote,

Developing this participatory training for my capstone was an 
experience that felt quite personal to me, as I felt as though I 
was helping a new generation of autistic students be okay 
with being themselves. Whatever I can do to improve the 
conditions for people on the spectrum in the future, I will do, 
and this was an important part of that.

We hope others will build on this work in increasingly 
innovative and participatory ways. For example, autistic 
university students were highly responsive to a live adap-
tation of the participatory training when delivered by autis-
tic co-authors/mentors. Crane et  al. (2021) present an 
evaluation of a more intensive autistic-led autism training 
for autistic people. Future studies with larger and more 
representative samples should examine if participatory 
autism trainings have similar or different impacts on autis-
tic and non-autistic people. This research provides initial 
empirical support for the oft-cited, but rarely directed 
tested, benefits of involving autistic people in research 
about autism.
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Notes

1.	 A co-author accidentally doubled the pre-test when copy-
ing the survey for Beirut. After verifying that completing 
the pre-test twice did not impact changes in outcomes, we 
combined students from Beirut who had (n = 162) and had 
not (n = 71) experienced the doubling of the pre-test.

2.	 Concerns were recently raised on Twitter that social dis-
tance scales might contribute to stigma by dehumanizing 
people. Although social distance scales are often used to 
assess stigma toward diverse groups, we worried we might 
inadvertently be increasing stigma while attempting to 
reduce it. In Fall 2020, we randomly assigned 309 students 
to either the social distance scale or an appreciation-ori-
ented adaptation, which asked if participants would “wel-
come the opportunity” to engage with autistic people in the 
ways described in the social distance scale, with no reverse-
scored items, followed by the IAT, the participatory train-
ing, and the explicit measures again. Explicit stigma (p = 
0.56) and the belief that autistic people are similar to one-
self (p = 0.13) and others (p = 0.66) did not differ between 
those assigned to the social distance and appreciation-ori-
ented scales. Nor did implicit biases vary as a function of 
whether the scale was more acceptance oriented or not (p = 
0.65). Evidence of negative implicit biases toward autism 
replicated (M = −0.17 and SD = 0.31; p < 0.001). Implicit 
and explicit biases were correlated again (r(201) = 0.20, p 
= 0.004). Improvements in explicit stigma also replicated 
(p < 0.001; η2 = 0.22).

3.	 Box’s and Levene’s tests suggested unequal covariances and 
error variances, ps = 0.02. Therefore, we used Wilcoxon’s 
tests to verify post hoc findings. Explicit stigma improved 
for both the participatory, r = 0.43, and the non-participa-
tory trainings, r = 0.20, ps < 0.001.
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4.	 Some studies have reported acceptable to high alphas for 
other autism knowledge measures (e.g. Harrison et al., 2017; 
Kitchin & Karlin, 2021; Kuzminski et  al., 2019; McClain 
et  al., 2019; Sampson & Sandra, 2018). However, these 
studies typically scored “don’t know” responses as “incor-
rect” prior to calculating alpha. Not only does this choice 
reflect an assumption that uncertainty means the same thing 
as inaccuracy, it may also inflate alpha by increasing the 
number of items receiving the same score (by reframing “I 
don’t know” as “inaccurate”).
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