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Abstract College students with autism may be negatively

impacted by lack of understanding about autism on college

campuses. Thus, we developed an online training to im-

prove knowledge and decrease stigma associated with

autism among college students. Participants (N = 365)

completed a pre-test, online training, and post-test. Women

reported lower stigma towards autism than men. Par-

ticipation in the training was associated with decreased

stigma and increased knowledge about autism. Although

participants exhibited relatively high baseline knowledge

of autism, misconceptions were common, particularly in

open-ended responses. Participants commonly confused

autism with other disorders, such as learning disabilities.

This study suggests that online training may be a cost-

effective way to increase college students’ understanding

and acceptance of their peers with autism.

Keywords Stigma associated with autism � Knowledge

of autism � Online training � College students � ASD

Introduction

Improvements in the identification and treatment of autism

have contributed to an increasing number of young adults

with autism who are academically prepared to enter college

(e.g., Van Bergeijk et al. 2008). Despite the cognitive

strengths of many individuals with autism, high school

students with autism are less likely to enroll in college than

students with all other disabilities except intellectual dis-

ability or multiple disabilities (Wei et al. 2013). Students

with autism who do enroll in college may struggle with

transitioning from high school to the less structured and

more complex college environment (Adreon and Durocher

2007; Kapp et al. 2011) and may often leave college

without graduating (Sanford et al. 2011).

One key challenge that college students with autism may

face is a lack of understanding of autism from other college

students, professors, or staff. Bullying or exclusion of

students with autism may make the college environment

less hospitable to students on the spectrum (Gelbar et al.

2014). Indeed, a college student with autism who par-

ticipated in a mentorship program developed by some of

the authors of this report stated that one of the primary

challenges he faced when transitioning into college ‘‘was

ensuring that the staff and my fellow students were aware

of and understood my disability.’’

To improve acceptance and understanding of college

students with autism, we developed an online training

about autism and tested it with students in psychology

courses. The primary aim of this report is to evaluate this

training, which has the potential to be a cost-effective

method of increasing knowledge and decreasing stigma

associated with autism on college campuses. Although

stigma is a multifaceted and contested construct, it is

commonly defined as a socially discrediting stereotype
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towards an attribute that causes those who have the at-

tribute to be viewed as inferior (Goffman 1963).

Conceptions of Autism Among College Students

What constitutes accepted knowledge may shift rapidly, a

key point to keep in mind when assessing knowledge of

autism. When medical students in Britain were given a

brief survey of autism knowledge over a decade ago, their

responses indicated that they had limited knowledge of

autism (Shah 2001). However, scoring criteria for many of

the items in the survey were not consistent with current

research. For example, the ‘‘correct’’ answer for a question

concerning how to characterize the IQ of most people with

autism was in ‘‘the moderately to more severely retarded

range.’’ This flaw is not specific to Shah’s measure; autism

experts (the criterion for correctness) were more likely than

teachers to agree that most children with autism are

‘‘mentally retarded’’ in an early version of the Autism

Survey used in the current study (Helps et al. 1999).

Recent research suggests that college communities may

be knowledgeable about certain aspects of autism, such as

the need for individualized interventions, and less knowl-

edgeable about other aspects, such as whether it ‘‘runs in

families’’ (Gardiner and Iarocci 2014; Tipton and Blacher

2014). In the first peer-reviewed study to assess concep-

tions of autism among college students in the United

States, students read a vignette describing a college student

with characteristics (but not the label) of autism and then

completed a measure of openness towards the individual in

the vignette (Nevill and White 2011). Students with a first-

degree relative on the spectrum reported more openness

towards the character in the vignette than their counter-

parts. Although no overall gender differences in openness

were observed, males were more likely to report that they

would be willing to hang out with the character in the

vignette. This finding is surprising given that females often

(e.g., Campbell 2007; Chambres et al. 2008), but not al-

ways (e.g., Swaim and Morgan 2001), exhibit more ac-

cepting attitudes toward their peers with autism than males.

No overall differences in openness differentiated students

with heightened autism traits and those enrolled in science,

technology, engineering and/or math (STEM) majors, who

may be particularly likely to have autism (Wei et al. 2013),

from their peers.

Using an online adaptation of the Autism Survey (Stone

1987), Tipton and Blacher (2014) assessed the autism

knowledge of students, faculty, and staff from a large

university. The average score on the Autism Survey was

indicative of more correct than incorrect responses (10.5

points above the mean). Participants with autism in the

immediate family (12.8 % of the sample) and women had

slightly higher knowledge. Although 71.6 % of participants

stated that autism is increasing, those who believed autism

is increasing were also more likely to believe that autism is

caused by vaccines. Thus, college communities may be

knowledgeable about aspects of autism, but misconcep-

tions remain common.

In another study conducted with college students,

quantity of previous contact with autism was associated

with openness towards autism. Gardiner and Iarocci (2014)

examined associations between autism knowledge and

openness towards a character in a vignette who exhibited

symptoms (but not the label) of autism. Statistical analyses

concerning autism knowledge were not reported. However,

the authors stated that participants were generally quite

knowledgeable about autism. Over 80 % of participants

stated that the character in the vignette did not make them

afraid, that they would not mind living in the same building

with the person, and that they would probably like him. In

contrast, only 48.8 % said that they would actually hang

out with the person in their free time. Notably, a similar

percentage of participants (47.8 %) showed interest in

volunteering with people with autism. Thus, college stu-

dents may be accepting of people on the spectrum in terms

of distant relationships, such as living in the same building,

but far fewer college students may be interested in en-

gaging more directly with people on the spectrum, by

hanging out or volunteering with them. Given that stigma

is often assessed by asking how willing participants are to

engage with a type of person at varying levels of intimacy

(Bogardus 1933), these findings suggest that college stu-

dents hold stigmatizing attitudes toward peers with autism.

Indeed, college students’ responses after reading a vi-

gnette about an adult with autism (albeit not a fellow stu-

dent) revealed that they endorsed greater social distance

(stigma) towards the character in the vignette when he

exhibited autism symptoms (Butler and Gillis 2011).

Although the inclusion of the label ‘‘Asperger’s Disorder’’

did not affect stigma, only 59 % of the sample indicated

having any knowledge of Asperger’s Disorder prior to the

study. Thus, autism-related stigma may be associated to a

greater extent with symptoms than with diagnostic labels.

However, in a study with ten adolescents and young adults

with autism, participants with more autistic symptoms re-

ported having experienced less stigma than their peers with

fewer symptoms (Shtayermman 2009).

Interventions to Change Stigma Associated

with Autism

Prior interventions intended to decrease stigma associated

with autism have been conducted with children and ado-

lescents. Children tend to exhibit more negative cognitive

attitudes, affective attitudes, and behavioral intentions

(desire to interact with people) toward children with autism
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than toward other children (Campbell 2006; Campbell

et al. 2004; Swaim and Morgan 2001). In the first study to

attempt to improve children’s attitudes toward their peers

with autism (Swaim and Morgan 2001), a brief explanatory

voiceover about autism, emphasizing the cause of autism,

did not improve children’s attitudes toward or desire to

interact with a peer with autism shown in a video.

Research attempting to decrease stigma associated with

other disabilities suggests that descriptive information

emphasizing similarities between the person with a dis-

ability and the recipient of the information may be more

effective at changing children’s attitudes and behavioral

intentions toward peers with disabilities than explanatory

information (Campbell 2006). Swaim and Morgan (2001)

randomly assigned children to watch one of three videos of

a child, accompanied with brief voiceovers: a ‘‘no autism’’

video, an ‘‘autism no information’’ video, and an ‘‘autism

plus explanatory information’’ video. In the latter video,

the explanatory information began with the phrase, ‘‘Robby

has autism, which means that there is something wrong

with his brain…’’ Although useful information about aut-

ism was also provided, emphasizing that a child with aut-

ism has a defective brain may not be the best way to

decrease stigma. Indeed, the authors found that explanatory

information failed to reduce children’s tendency to report

negative attitudes toward the child with autism, relative to

the child without autism.

Using Swaim and Morgan’s informational scripts,

Campbell et al. (2004) randomly assigned elementary

school students to watch a video of a child exhibiting

autistic behaviors, with either descriptive information or

descriptive and explanatory information provided. All

participants also watched a video of a child who did not

exhibit autistic behaviors. Again, children rated the boy

with autism less favorably than the boy without autism.

They also expressed less interest in engaging with him.

Descriptive plus explanatory information improved be-

havioral intentions, relative to just descriptive information,

but was more effective for girls than boys. Thus, a com-

bination of descriptive and explanatory information may

reduce stigma associated with autism among elementary

school children.

When Campbell (2007) investigated whether the com-

bination of descriptive and explanatory information was

also effective with middle school students, he added a ‘‘no

information’’ condition. Students watched a video of a boy

exhibiting autistic behaviors and then were given one of

four types of information about the potential ‘‘new student

in the school’’ who they had seen in the video: ‘‘no in-

formation’’, ‘‘descriptive information’’, ‘‘explanatory in-

formation’’ or ‘‘descriptive plus explanatory information.’’

Girls and those with more prior awareness of autism re-

ported higher behavioral intentions to interact with the

child with autism. Unexpectedly, ‘‘descriptive informa-

tion’’ was associated with lower intention to interact with

the child with autism than both ‘‘explanatory information’’

and ‘‘no information,’’ which did not differ from each other

or from the combined information condition.

Perhaps other types of information, such as directive

guidance on how to interact with peers with autism, would

more consistently decrease stigma. Silton and Fogel (2012)

assigned children to watch one of four videos of a child

with autism: ‘‘descriptive plus explanatory’’ information

(adapted from Campbell), ‘‘descriptive, explanatory and

peer strategies,’’ ‘‘descriptive, explanatory and strengths

associated with autism’’ or ‘‘all four types of information’’.

Videos with peer strategies elicited enhanced behavioral

intentions relative to the video with strengths. However,

the length of the segment on peer strategies was substan-

tially longer than that of segments containing other types of

information.

Another study, tested the efficacy of a six-session anti-

stigma intervention at an all-boys middle-school (Staniland

and Byrne 2013): The intervention group improved from

pre-test to post-test (a week after the intervention) and

follow-up (the next semester) in knowledge and attitudes

towards peers with ‘‘high-functioning autism’’ (HFA). No

changes in behavioral intentions towards peers with HFA

were observed, despite the inclusion of explanatory, de-

scriptive, and directive information, and contact with

people with autism. However, when a longer version of the

intervention (which included incentives to engage in online

learning) was tested with eighth grade girls, students

showed improvements in knowledge, attitudes and behav-

ioral intentions toward peers with HFA (Ranson and Byrne

2014).

Although some of the aforementioned single-session

(Campbell et al. 2004; Silton and Fogel 2012) and multi-

session (Ranson and Byrne 2014) interventions were as-

sociated with decreases in stigma, findings suggest that

stigma associated with autism may be fairly resistant to

change (e.g., Campbell 2007; Staniland and Byrne 2013;

Swaim and Morgan 2001). To the best of our knowledge,

no prior research has attempted to decrease stigma towards

autism among young adults.

Aims of the Current Study

The primary aim of the current study was to determine if

participation in an online training about autism was asso-

ciated with increased knowledge and decreased stigma

towards autism. A secondary aim was to gain deeper un-

derstanding of college students’ viewpoints about autism,

especially concerning adults with autism. We hypothesized

that stigma would be lower at pre-test among those with
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autism in the immediate family (e.g., nuclear relatives and/

or themselves) and women (e.g., Campbell 2007).

Prior research suggests that open-ended questions may

yield more nuanced insights about understanding of autism

than closed-ended scales. Qualitative coding of middle

school students’ (N = 450) open-ended written definitions

of autism revealed that the majority (71.3 %) provided

‘‘accurate’’ definitions (Campbell et al. 2011). However,

indicating that autism is a disability, in the absence of

inaccurate information, was sufficient for a response to be

considered ‘‘accurate.’’ Few ‘‘accurate’’ responses identi-

fied core difficulties associated with autism: 8.2 % of stu-

dents referenced social problems, 8.4 % of students

referenced communication problems, and only 1.6 % of

students included restricted interests/repetitive behaviors in

their answers. Around 15 % of students provided ‘‘inac-

curate’’ elements in their responses, such as by confusing

autism with other disorders. However, we believe that a

number of responses that the authors classified as ‘‘accu-

rate’’ are in fact evidence of confusing autism with other

disorders, such as ‘‘when a person or child cannot com-

prehend or think correctly…’’

Based on these findings, we hypothesized that college

students would rarely include restricted interests/repetitive

behaviors in their definitions of autism and would fre-

quently confuse autism with other disorders. Given that

people may associate autism with dependency and being

shut off from others (Huws and Jones 2010), we expected

participants to frequently associate autism with dependen-

cy and a lack of interest in social engagement. Given that

media about autism often focus upon children (Jones and

Harwood 2009), we also expected many participants to

define autism as child-specific.

Method

Participants

Recruitment

This online study was approved by the Institutional Review

Board of a large public university. An invitation to par-

ticipate in the study was posted on the college subject-pool

website; participation was one of a number of options

students could select to satisfy a course requirement for an

introductory psychology course or to obtain extra credit in

higher-level courses. Participants were required by the

Institutional Review Board to be 18 years of age or older.

Therefore, potential participants who did not indicate that

they were at least 18 years of age were excluded from all

analyses. Participants who signed up for the study were

immediately directed to click on a link to an online survey

and autism training posted on SurveyMonkey, where they

were asked to provide informed consent. All data collected

were anonymous.

Participant Characteristics

A total of 365 participants completed the study, comprised

of a demographic survey, pre-test, training about autism,

and post-test. An additional 42 potential participants en-

tered, but did not complete the entire study. Students who

did and did not complete the study did not differ sig-

nificantly from one another in terms of GPA. However,

13 % of women, but only 7 % of men, who started the

training failed to complete it (p = .034). All analyses in-

clude only the participants who completed the entire study.

Participants ranged in age from 18 to 55 with a mean

age of 19.9 years (SE = 4.4). Women comprised 54.2 %

of the sample. The majority of participants were Cau-

casian/white (50.4 %); other participants identified as

Hispanic (18.4 %), of African descent (14.0 %), Asian

(9.3 %), of mixed ethnicity (6.3 %), or Pacific Islander

(.3 %). While the majority of participants (91.2 %) had not

yet received any type of college degree, 4.4 % had received

an Associate’s degree and 4.4 % had received a Bachelor’s

degree. Fewer participants were currently enrolled in

STEM fields (10.3 % sciences, 3.8 % information tech-

nology, 2.2 % engineering, .8 % math) than ‘‘helping

professions’’ (17.7 % psychology, 17.7 % nursing, 10.4 %

education, 2.4 % social work); 23.4 % of participants were

in other majors, such as business or liberal arts, 10.9 %

were undecided and .4 % did not indicate their major. Over

half of the participants (56.5 %) had a friend, nuclear

family member, or extended family member with autism.

Nineteen participants stated that autism was in their im-

mediate family. Sixteen of these participants, including one

who self-identified as autistic, had a nuclear family mem-

ber with autism. Three additional participants identified as

autistic.

Measures

Measures used in the current study included a demographic

survey, a pre-test, autism training, and a post-test that was

identical to the pre-test.

Demographic Survey Questions

Participants were asked to indicate their gender, age,

highest level of education, ethnicity, major, GPA, and their

personal experience with autism. Personal experience with

autism was assessed with the following question. ‘‘Please

select as many of the following types of relationships as

you have had with people with autism spectrum disorders:
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yourself, your child, your parent, your sibling, your spouse,

your extended family member, your friend, your coworker,

your student, your fellow student, your acquaintance, or

other.’’

Pre-Test and Post-Test

The pre-test and post-test were identical and occurred im-

mediately before and after the training respectively. They

consisted of commonly used assessments of stigma and

autism knowledge, in addition to specific questions de-

signed to assess key learning objectives of the online

training.

Measure of Autism Stigma

An adapted version of the Social Distance Scale, a measure

of stigma (Bogardus 1933), was used to assess stigma to-

wards autism (see Appendix 1). Social distance scales

consist of a series of questions about participants’ will-

ingness to engage with a given type of person (i.e. someone

with autism) at various levels of intimacy. Responses to the

six items used to assess social distance in the current study

were scored from 1 (least stigma) to 4 (most stigma) and

summed to create a composite stigma score that ranged

from 6 to 24. Social distance scales typically have good-to-

excellent internal consistency and construct validity, as

evinced by positive associations between believing that

mentally ill people are dangerous and desired social dis-

tance (Link et al. 2004). The internal consistency of the

social distance scale used in the current study was a = .87.

Closed-Ended Measures of Autism Knowledge

The primary assessment of autism knowledge used in the

current study, the Autism Survey, was developed by Stone

(1987), adapted by Heidgerken et al. (2005), and used in a

recent study assessing college students’ knowledge of

autism (Tipton and Blacher 2014). Given frequent changes

in what constitutes an ‘‘accurate’’ answer to many ques-

tions about autism, we selected 10 items from previous

versions of the scale that we believed to be accurate (see

Appendix 2). We added three items that were not in pre-

vious versions of the scale to capture frequent miscon-

ceptions about autism. Items were scored on a 5-point scale

according to their degree of accuracy (from -2 to 2) and

summed to yield a composite autism knowledge score that

could range from -26 to 26. Higher scores are indicative

of greater knowledge about autism. The internal consis-

tency of this version of the Autism Survey was low,

a = .50 with the original 10 items and a = .56 with the

additional items. This is lower than the internal consistency

reported in the paper establishing the psychometric

properties of the scale, a = .66 (Campbell et al. 1996). In

addition, specific closed-ended questions were designed to

assess knowledge of and attitudes toward autism (see

Appendix 3).

Qualitative Coding

Coding schemes for open-ended responses were developed

using previous literature (e.g., Campbell et al. 2011; Huws

and Jones 2010) and emergent patterns in the data. The first

and last authors established reliability by double-coding 74

responses each from the pre-test and post-test (20 % of the

sample). Percent agreement for all codes was 95 % or

greater. After reliability was established, the first author

coded the rest of the data.

Responses to the question, ‘‘What are autism spectrum

disorders in your own words?’’ were coded into non-mu-

tually-exclusive categories: ‘‘Developmental,’’ ‘‘Restricted

interests or repetitive behaviors,’’ ‘‘Social-communicative

difficulty’’ (any social challenge that was consistent with

DSM-5 criteria), ‘‘Lack of social interest’’ (the miscon-

ception that autistic people are anti-social), ‘‘Timid’’

(anxiety, shyness or fear), ‘‘Language difficulties,’’ ‘‘Be-

havior’’ (the term behavior without specifying the type of

behavior), ‘‘Self-regulation difficulties’’ (such as anger),

‘‘Deficit’’ (any term signifying a lack of ability, such as

disability, symptoms or disease), ‘‘Dependence’’ (a sub-

category of deficit indicating difficulty living indepen-

dently or coping with daily life), ‘‘Different but not less’’

(for terms such as ‘‘unique’’ that suggest that difference is

not a deficit), ‘‘Systematic processing’’ (processing

strengths), ‘‘A diverse spectrum’’ (specifying differences in

level, symptoms, or types of autism), ‘‘Etiology’’ (indi-

cating a cause of autism), ‘‘Brain’’ (a subcategory of eti-

ology coded when participants mentioned the brain or

neurology), ‘‘Confusion with another disorder’’ (more

consistent with a different disorder than with autism e.g.,

labels or characteristics of Downs Syndrome, ADHD,

learning disability, physical disability, personality disorder,

mental illness, or intellectual disability), ‘‘Cognitive diffi-

culties’’ (a subcategory of ‘‘confusion with another disor-

der’’ used for responses such as ‘‘difficulty thinking’’ that

suggested that autism is synonymous with intellectual

disability), and ‘‘Child-specific’’ (participants mentioned

children but not adolescents or adults in their response;

such responses were suggestive of the misconception that

only children have autism). If participants provided a re-

sponse that did not fit into any of the above categories, it

was coded as ‘‘Blank/don’t know’’ or ‘‘Other.’’

A very similar coding scheme was used to code re-

sponses to the open-ended question, ‘‘What are two chal-

lenges that adults with autism spectrum disorders face?’’

The following codes described above for classifying
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definitions of autism spectrum disorders were used again:

‘‘Social-communicative difficulty,’’ ‘‘Lack of social inter-

est,’’ ‘‘Timid,’’ ‘‘Language difficulties,’’ ‘‘Restricted inter-

ests or repetitive behaviors,’’ ‘‘Self regulation difficulties,’’

‘‘Dependence,’’ ‘‘Confusion with another disorder,’’

‘‘Cognitive difficulties,’’ ‘‘Blank/don’t know’’ or ‘‘Other.’’

Additional codes developed for this question included

difficulty in the following domains: ‘‘Employment,’’

‘‘Education,’’ ‘‘Discrimination,’’ and ‘‘Romantic relation-

ships/starting a family’’. Difficulty with ‘‘Romantic rela-

tionships’’ was considered a subcategory of ‘‘Social-

communicative difficulty.’’

Autism Training

The training consists of a 71-slide PowerPoint presentation

in which students were introduced to current research about

autism across the lifespan. Participants scrolled through the

slides at their own pace and were asked periodic ‘‘compre-

hension checks’’ which they had to answer in order to move

on to the next section of the training. Key points were il-

lustrated with colorful images and/or supported with written

first-hand accounts by people on the spectrum (see Table 1

for the overall structure of the training and Fig. 1 for example

slides). Topics highlighted in the training included changes

in diagnostic criteria between the DSM-IV and the DSM-5

(American Psychiatric Association 2013), early signs of

autism (e.g., Yirmiya and Charman 2010), how and when

autism can be diagnosed (e.g., Lord et al. 1997; Luyster et al.

2009), the increasing prevalence of autism diagnoses and

factors that may contribute to this (e.g., Blumberg et al. 2013;

Kim et al. 2011), ethnic disparities in autism diagnoses in the

United States and likely contributions of socioeconomic

factors to these disparities (e.g., Durkin et al. 2010; Mandell

et al. 2007), the higher prevalence of autism among males

and the possibility that diagnostic measures may be less ef-

fective in detecting autism in females (e.g., Baron-Cohen

et al. 2009), and how cultural factors including stigma may

influence rates of diagnosis internationally (e.g., Elsabbagh

et al. 2012; Kim et al. 2011). After introducing common traits

observed among people with autism and emphasizing that

each individual with autism is unique (e.g., Wing 1988), the

training discussed associations between giftedness and

autistic traits in the general population (e.g., Vital et al.

2009), and the heterogeneity of intelligence in autism (e.g.,

Bölte et al. 2009). After asking participants what causes

autism, the training emphasized that there is no single cause

for autism, that multiple genes and environmental causes

likely interact to cause autism (e.g., Volk et al. 2014), that

many genes associated with autism are new mutations in the

child rather than inherited mutations (e.g., Sanders et al.

2012), and that cold/emotionally distant parents and vacci-

nes do not cause autism (e.g., Cox et al. 1975; Price et al.

2010). Given recent press coverage attributing violent

crimes committed by a small minority of people on the

spectrum to a lack of empathy, we used first-hand accounts

and images to illustrate how people with autism may have

less cognitive empathy, but more affective empathy than

others (Smith 2009). When discussing how to teach people

with autism, the training highlighted the importance of in-

dividualized interventions (e.g., Iovannone et al. 2003) and

discussed effective ways to teach people with autism, as

described by an adult on the spectrum and another autism

specialist (Grandin 2002; Moreno and O’Neal 2008). After

introducing the types of challenges adults with autism report

facing (e.g., Jones et al. 2001), the training discussed the

Table 1 Overall structure of the autism training

Concept Description

Definition Changes in diagnostic criteria for ASD with the DSM-5

Identification Early signs of autism; how and when autism can be diagnosed

Prevalence Factors contributing to increasing prevalence of autism

Who gets diagnosed? Contributors to ethnic disparities and gender differences in diagnosis

ASD as spectrum List of common traits with emphasis on uniqueness of each individual

Intelligence: orthogonal to autism Heterogeneity of intelligence in autism

Etiology Interaction genes and environment; not due to parenting or vaccines

Empathy Cognitive but not affective empathy often impaired in autism

Intervention Individualized approach recommended

Adults with ASD Face challenges in terms of independence, relationships, and moods

Effective ways to teach Adapt to sensory differences, use visuals/text/interests as tools

Neurodiversity Autism is a valuable part of human diversity that need not be cured

The future What does the future hold for people with autism?
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views of the neurodiversity movement, such as that autism is

a minority identity that is an important part of human di-

versity like race or sexuality (e.g., Kapp et al. 2013), and

emphasized that increasing numbers of young adults with

autism are believed to be entering college and the workforce

(e.g., Shattuck et al. 2014). The full training is available upon

request.

The first author, who is an autism specialist, developed

an initial draft of the training with the last author, who is an

artist, based upon extant research about autism. The other

authors, who include professors of psychology and

education and an autism researcher who is also an autistic

self-advocate, provided extensive revisions. An initial

version of the training was piloted during the spring of

2013 with 287 participants from the university subject

pool. Although this initial training was largely effective in

terms of the types of knowledge that were assessed, widely

used measures of stigma and knowledge were not used. In

addition, the pilot training was less effective in teaching

certain concepts than desired. For example, although the

training taught many participants that there is only one

autism spectrum disorder (ASD) in the DSM-5, other

participants were confused by the inclusion of a detailed

description of the DSM-IV and ‘‘learned’’ instead that there

were five different types of autism in the DSM-5. To ad-

dress weaknesses in the initial training, the authors revised

the training for the fall of 2013 using pilot participants’

responses as a guide.

Analysis Approach

Non-parametric tests are highly recommended for ordinal

data such as the response scales employed in the current

study (Jamieson 2004). In addition, several variables ex-

hibited excessive kurtosis and/or skew. Therefore, potential

associations between demographic characteristics and

knowledge and stigma during pre-test were examined using

Mann–Whitney U analyses. Wilcoxon Signed-Ranks Tests

were used to assess changes in composite measures of

knowledge and stigma. Chi square analyses were used to

analyze changes in binary variables. Because of the large

number of analyses conducted and the resultant threat of

Type 1 errors, only p values equal to or less than .001 were

considered statistically significant. Data were analyzed

using SPSS Statistics version 20.

Results

Associations Between Pre-Test Characteristics

and Demographic Factors

Women (M = 10.63, SE = .27) reported significantly less

stigma than men during pre-test (M = 12.04, SE = .31;

Z = –3.489, p\ .001, r = .18). Participants from STEM

majors such as sciences, engineering, computer science and

math (M = 12.21, SE = .58) exhibited a trend toward

more stigma relative to participants from ‘‘helping majors’’

such as education, psychology, social work and teaching

(M = 10.60, SE = .28, Z = –2.588, p = .01, r = .14).

Heightened stigma among STEM-related majors may be

attributable to the high proportion of men in STEM-related

fields, 38 men vs. 20 women, relative to 52 men vs. 129

women in ‘‘helping majors’’. The nineteen participants

with autism in their immediate family (M = 9.00,

SE = .99) exhibited a trend towards lesser stigma than

their peers (M = 11.36, SE = .21, Z = –2.478, p = .013,

r = .15). No associations between demographic factors

and knowledge of autism were observed. These findings

support our hypothesis that stigma would be lower among

women and those with autism in the immediate family,

although the latter finding was marginal.

Fig. 1 Example slides from the

etiology section of the training
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Changes in Stigma and Knowledge

Consistent with hypotheses, stigma decreased from pre-test

(M = 11.27, SE = .21) to post-test (M = 10.67, SE = .21,

Z = –5.120, p\ .001, r = .27). Follow-up tests to assess

changes in specific questions of the social distance scale

revealed increased willingness to collaborate with and to

marry/date someone on the spectrum after the training

(Table 2). Nevertheless, stigma associated with having a

romantic relationship with someone on the spectrum was

higher than all other forms of stigma during both pre-test

and post-test.

Also consistent with hypotheses, autism knowledge in-

creased from pre-test (M = 7.67, SE = .30) to post-test

(M = 10.15, SE = .35, Z = –8.172, p\ .001, r = .43).

An identical pattern of results was observed with our

composite measure of autism knowledge, irrespective of

whether or not the new items we added to the scale were

included in analyses. Follow-up tests to assess change in

specific questions of the Autism Survey can be seen in

Table 3.

Chi square analyses were conducted to assess potential

improvements in the accuracy of responses to questions

designed to assess learning objectives. More participants

indicated that the DSM-5 defines autism in terms of one

ASD during the post-test (73.4 %) relative to the pre-test

(10.4 %; v2 = 295.06, p\ .001). Marginally fewer par-

ticipants indicated that vaccines cause autism during the

post-test (11.8 %) relative to the pre-test (20.3 %;

v2 = 9.16; p = .003). Marginally more participants at-

tributed autism to new mutations in the child during the

post-test (56.7 %) relative to the pre-test (45.8 %;

v2 = 8.34, p = .004). Marginally more participants rec-

ognized that white people are diagnosed more frequently

than many other races in the U.S. during the post-test

(84.4 %) relative to the pre-test (74.9 %; v2 = 9.47,

p = .002). Participants were more likely to report that

autism is diagnosed more often among wealthier and more

educated families in countries where richer people have

better access to healthcare during the post-test (38.4 %)

relative to the pre-test (15.1 %; v2 = 49.37, p\ .001).

Participants were less likely to report that only people with

autism have autistic traits during the post-test (29.7 %)

relative to the pre-test (42.6 %; v2 = 12.60, p\ .001) and

were more likely to report that autistic traits are associated

with high intelligence during the post-test (43.7 %) relative

to the pre-test (25.0 %; v2 = 27.35, p\ .001).

Despite the significant changes in closed-ended mea-

sures of autism knowledge discussed above, no significant

improvements in open-ended definitions of ‘‘autism spec-

trum disorders’’ were observed. Participants’ definitions of

autism included similar types of errors to those observed in

definitions provided by middle school students (Campbell

et al. 2011). While college students identified social-com-

municative difficulties associated with autism more fre-

quently than children had, they rarely mentioned restrictive

and repetitive interests (see Table 4). Confusions with

other disorders occurred in 23.3 % of responses. Par-

ticipants confused autism with cognitive difficulties in

14.0 % of responses. Contrary to hypotheses, the miscon-

ceptions that autism is child-specific or defined by a lack of

interest in engaging with others were infrequent (2.7 and

3.0 % of responses).

As hypothesized, participants frequently indicated that

adults with ‘‘autism spectrum disorders’’ struggle with

dependence (26.8 % of responses; see Table 5). Par-

ticipation in the training was associated with decreased

frequency of mentioning dependence as a challenge facing

adults with autism and increased frequency of mentioning

social-communicative difficulties.

Discussion

This study demonstrated that a brief and inexpensive online

training about autism was associated with immediate in-

creases in knowledge and decreases in stigma associated

with autism among college students. Larger effect sizes were

observed in terms of changes in knowledge relative to

changes in stigma. A similar pattern of larger changes in

knowledge than attitudes was also apparent in the anti-stig-

ma intervention conducted by Staniland and Byrne (2013),

Table 2 Average scores on

specific items of social distance

scale

Willingness to engage with someone with autism Pre-test

Mean (SE)

Post-test

Mean (SE)

p value

Move next door 1.59 (.04) 1.57 (.04) .550

Spend an evening 1.60 (.04) 1.52 (.04) .005

Collaborate with 1.85 (.04) 1.72 (.04) \.001

Befriend 1.54 (.04) 1.48 (.04) .122

Have marry into family 1.95 (.05) 1.85 (.05) .006

Marry/date oneself 2.74 (.05) 2.55 (.05) \.001

p values are from Wilcoxon Signed-Ranks tests
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although behavioral intentions did not change in that study.

These findings, and the generally conflicted findings from

previous anti-stigma research, suggest that stigma is more

difficult to change than knowledge.

Similarly, relatively high levels of baseline knowledge

about autism as assessed with the Autism Survey (7.6 on a

scale from -26 to 26) were observed in the current study as

in prior research with college students (Tipton and Blacher

2014). Participants’ very strong endorsement of the state-

ment that people with autism can go to college and marry

in the current study suggests that conceptions of autism

may be shifting toward recognition that people on the

spectrum can be, and often are, independent and integrated

members of society. While dependence was commonly

Table 3 Average scores on

specific items of the autism

awareness survey

Pre-test

Mean (SE)

Post-test

Mean (SE)

p value

More frequent males .42 (.06) .88 (.07) \.001

Don’t show attachments -.38 (.07) -.43 (.07) .39

Deliberatively uncooperative -.60 (.06) -.69 (.06) .15

Can go to college/marry 1.23 (.06) 1.22 (.05) .84

One intervention for all -.66 (.06) -.47 (.07) .002

Can be diagnosed by 15 months .70 (.06) 1.55 (.05) \.001

Proper treatment outgrow -.34 (.06) -.19 (.06) .01

Show affection .74 (.06) .78 (.06) .62

Most low IQ -1.00 (.06) -1.10 (.05) .06

Lifelong .60 (.05) .73 (.05) .04

Violent tendencies -.27 (.06) -.47 (.06) \.001

Disinterested friends -.36 (.06) -.55 (.07) .02

Have empathy .37 (.05) 1.10 (.06) \.001

p values are from Wilcoxon Signed-Ranks tests

Table 4 Frequency of different

codes for definitions of autism

spectrum disorder

Frequency pre-test Frequency post-test p value

Developmental 57 52 .68

Spectrum 60 62 .92

Social-communicative 98 103 .74

Lack social interest 11 14 .68

Timid 4 1 .37

Language difficulty 22 8 .01

Restricted/repetitive 11 8 .64

Behavior 18 21 .74

Self-regulation 7 5 .77

Deficit 294 303 .44

Dependence 12 7 .35

Different not less 2 11 .03

Systematic 6 3 .51

Etiology 56 67 .32

Brain 54 58 .76

Confusion 85 70 .21

Cognitive difficulty 51 45 .58

Child specific 10 9 1.0

Blank/Don’t know 24 7 .002

Other 16 24 .33

Frequency indicates how often responses were coded into a given category out of 365 responses

p values represent Chi square analyses

J Autism Dev Disord (2015) 45:2553–2566 2561

123



mentioned as a challenge faced by adults with autism by

participants during the pre-test, one of the few changes in

open-ended responses observed in the current study was a

decrease in this association of dependence with adults with

autism. Consistent with the idea that college students rec-

ognize that autism occurs in their peers, autism was in-

frequently defined as specific to children in open-ended

responses.

Despite relatively high scores on closed-ended measures

of autism knowledge, participants’ open-ended descrip-

tions of ‘‘autism spectrum disorders’’ mirrored those pro-

vided by children in prior research (Campbell et al. 2011)

in that they were often vague, rarely referenced the re-

stricted interests and repetitive behaviors associated with

autism, commonly referenced the brain, and often included

misconceptions about autism. College students frequently

confused autism with other disorders, such as learning

disabilities. These misconceptions highlight the importance

of including both open-ended and closed-ended assess-

ments in trainings about autism and suggest that such

trainings should include information about how to distin-

guish autism from other disorders.

Despite strong disagreement in closed-ended responses

to the statement that autism is always associated with low

IQ, participants frequently, and erroneously, included

cognitive difficulties in their definitions of autism.

Although a significant change in the frequency of such

misconceptions was not observed, the training was asso-

ciated with greater understanding that autistic traits are

often associated with giftedness and are not specific to

people with autism. Given that a common misconception

associated with autism is the belief that people with autism

are unintelligent (Kennedy et al. 2004), greater focus on the

orthogonality of intelligence and autism is needed in future

trainings (only one slide in the current training was devoted

to demonstrating this concept).

The training was associated with improvements in un-

derstanding of the etiology and identification of autism.

Consistent with previous research with college students

(e.g., Gardiner and Iarocci 2014), misconceptions about the

etiology of autism, for example, that autism is caused by

vaccines, were fairly common in our sample. Participation

in the training was associated with a trend toward greater

recognition that vaccines do not cause autism and a trend

toward greater recognition that de novo mutations do

contribute to the etiology of autism. Importantly, given

recent changes in diagnostic criteria for autism spectrum

disorder (ASD), the training was associated with im-

provements in participants’ understanding of the DSM-5

definition of ASD. Participants learned which groups of

people are most frequently diagnosed with autism and how

societal inequalities may influence disparities in diagnosis.

Understanding the contributions of economic disparity to

autism diagnosis is important given that many doctors may

believe that autism is more common among those of higher

socioeconomic status (Heidgerken et al. 2005).

In contrast, the inaccurate idea that there is only one

intervention that works for all people with autism was less

strongly contested during pre-test in our study than it had

been in the study by Tipton and Blacher (2014), which

suggests possible regional differences in conceptions of

effective interventions for autism. Despite efforts to

Table 5 frequency of different

codes for challenges adults with

ASD face

Frequency pre-test Frequency post-test p value

Employment 137 157 .15

Education 17 23 .42

Discrimination 46 37 .35

Social-communicative 197 250 .0001

Romantic relationships/family 46 65 .06

Language difficulty 18 10 .18

Lack social interest 11 16 .43

Timid 4 13 .05

Restricted/repetitive 7 12 .35

Self-regulation 8 3 .22

Dependence 98 59 .0006

Confusion 56 37 .05

Cognitive difficulty 40 28 .13

Blank/Don’t know 12 10 .83

Other 5 5 1.0

Frequency indicates how often responses were coded into a given category out of 365 responses

p values represent Chi square analyses
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emphasize that interventions for autism should be indi-

vidualized, training was associated with a marginally sig-

nificant increase in the misconception that one treatment

serves all.

Stigma towards autism was relatively low in the current

sample (11.27 out of 24), which is indicative of an average

response of ‘‘somewhat willing’’ to engage with a person

with autism. However, participants were less willing to

engage in romantic relationships with people with autism

than other types of interactions. Participants also often

noted that romantic relationships were a challenge faced by

adults with autism. This suggests that anti-stigma inter-

ventions might benefit from information about proposed

strengths of romantic partners with autism (e.g., Del Giu-

dice et al. 2010).

Women exhibited significantly less stigma towards

people with autism than men. This is consistent with past

work suggesting that being female may be the most pow-

erful determinant of positive attitudes towards people with

disabilities, relative to factors such as age, familiarity with

people with disabilities, and parental attitudes (Rosenbaum

et al. 1988). However, gender differences in stigma to-

wards autism observed in the current study contribute to a

conflicted set of findings wherein females are sometimes

(e.g., Campbell 2007; Chambres et al. 2008), but not al-

ways (e.g., Nevill and White 2011; Swaim and Morgan

2001), more open towards people with autism. Marginally

significant associations between being enrolled in a STEM

major and increased stigma might be due to the much

higher proportion of men in STEM relative to ‘‘helping

professions’’ majors. People with autism in the immediate

family also exhibited a trend toward reduced stigma, which

likely failed to reach statistical significance due to the

small number of such participants.

Limitations

Inferences about efficacy are limited by the quasi-ex-

perimental nature of this intervention. Generalization and

maintenance of skills targeted in the training were also not

assessed. Behavioral intentions such as those captured by

self-reported stigma may differ from enacted behaviors due

to contextual factors. In addition, social distance scales

may underestimate actual stigma due to effects of social

desirability, which was not assessed in the current study.

Indeed, assessing stigma immediately before and after an

online training that endorsed positive attitudes towards

autism (e.g., emphasizing how autism contributes to human

diversity) may have prompted participants to indicate

lower social distance after the training due to the perceived

social desirability of such a response. However, it is im-

portant to note that the majority of extant interventions to

decrease stigma towards autism have assessed stigma

immediately after a very brief intervention (Campbell et al.

2004; Campbell 2007; Silton and Fogel 2012; Swaim and

Morgan 2001). Neither the aforementioned immediate in-

terventions nor multi-session interventions (Ranson and

Byrne 2014; Staniland and Byrne 2013) have reported upon

measures of social desirability. The lack of prior investi-

gations of how social desirability may contribute to base-

line differences between groups (such as gender

differences) and to apparent changes in stigma with inter-

vention is a flaw shared across current anti-stigma inter-

ventions for autism that should be remedied in future

research.

Although the Autism Survey used in the current study is

commonly used and allowed comparisons with previous

research, its internal consistency was quite low. Recent

research using this scale has not provided its internal

consistency (e.g., Gardiner and Iarocci 2014; Tipton and

Blacher 2014). An autism knowledge scale with better

psychometric properties is needed and could be developed

by attending to patterns of responses to a range of

qualitative and quantitative questions about autism, such as

those utilized here.

Future Directions and Conclusions

A multi-site study is needed to examine associations be-

tween characteristics of college communities and attitudes

towards people with autism, both in the United States and

internationally. Future research should examine asso-

ciations between social stigma (such as that assessed in the

current study), structural (or institutionalized) stigma, and

internalized stigma experienced by college students with

autism. Future studies should assess maintenance and

generalization of learning, including whether the training is

associated with changes in how students actually interact

with their peers with autism. Mechanisms underlying

changes in stigma and knowledge among college students

should be examined using random assignment to anti-

stigma interventions with different active ingredients, such

as the type of informant, modality of instruction, or type of

information offered (e.g., Morton and Campbell 2008).

Given that direct contact with people with disabilities

may be particularly effective in decreasing stigma, pro-

vided that the contact is of high quality (e.g., Rosenbaum

et al. 1986), future studies should compare the current type

of knowledge-based intervention to a contact-based inter-

vention wherein students without autism are paired with a

peer with autism. Given growing perspective-taking abil-

ities and openness to diversity in emerging adulthood

(Balswick et al. 2005), and evidence that stigma associated

with autism may be resistant to change among adolescents

(Staniland and Byrne 2013, but see Ranson and Byrne

2014), a comparison of the effects of an anti-stigma
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program on adolescents and college students could eluci-

date potential developmental changes in the resistance of

stigma to change.

This study demonstrates that online training may be an

efficient and inexpensive way to decrease stigma and in-

crease knowledge associated with autism among college

students, with the potential to reach critical numbers of

students and thus effectively alter community conceptions

of autism. In-person trainings require skilled personnel to

schedule and run sessions, space (which is often at a

premium on college campuses) and must be run anew for

each new group of participants. In contrast, online training

can be used many times at no cost beyond the cost of the

hosting site (in this case $300 a year on SurveyMonkey)

and do not require space or trained personnel to run them.

College students who participated in the current study

exhibited fairly high knowledge of autism and low stigma

towards people with autism. They also recognized that

people with autism are often independent and integrated

members of society. However, they frequently confused

autism with other disabilities and were relatively unwilling

to engage romantically with people with autism. These

findings suggest that awareness campaigns have increased

understanding and acceptance of autism but that interven-

tions such as the one evaluated in this report are still

needed.
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Appendix 1: Social Distance Scale

Response choices included definitely unwilling (4), some-

what unwilling (3), somewhat willing (2), definitely willing

(1).

(1) How willing would you be to move next door to

someone with autism?

(2) How willing would you be to spend an evening

socializing with someone with autism?

(3) How willing would you be to start a collaborative

project with someone with autism?

(4) How willing would you be to make friends with a

person with autism?

(5) How willing would you be to have a person with

autism marry into the family?

(6) How willing would you be to marry or date a person

with autism?

Appendix 2: Autism Awareness Scale

Response choices included strongly disagree (-2), dis-

agree (-1), neither agree nor disagree (0), agree (1),

strongly agree (2).

1. Autism is more frequently diagnosed in males than

females.

2. Children with autism do not show attachments,

even to parents/caregivers.

3. People with autism are deliberately uncooperative.

4. Children with autism can grow up to go to college and

marry.

5. There is one intervention that works for all people

with autism.

6. Autism can be diagnosed as early as 15 months of

age.

7. With the proper treatment, most children diag-

nosed with autism eventually outgrow the disorder.

8. People with autism show affection.

9. Most people with autism have low intelligence.

10. Children with autism grow up to be adults with autism.

11. People with autism tend to be violent.

12. People with autism are generally disinterested in

making friends.

13. People with autism have empathy.

Note: We added questions 11–13 to the scale.

Bolded items are reverse scored.

Appendix 3: Targeted Questions to Assess Specific
Learning Objectives

1. How many different autism spectrum disorders are

there in the DSM-5?

(a) 1.

(b) 3.

(c) 5.

(d) 10.

2. What causes autism? (Select as many choices as needed).

(a) Genes passed down from parents to children.

(b) New changes (mutations) in the genes of

affected children.

(c) Environmental factors, such as toxins and

pollution.

(d) Vaccines.

(e) Negative parenting.

(f) Other (please write in your answer).

4. Is autism diagnosed more often among wealthier and

more educated families? (Select as many choices as

needed).
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(a) Autism is diagnosed equally frequently among

poor and rich families in the US.

(b) Autism is diagnosed more often among poor and

uneducated families in the US.

(c) Autism is diagnosed more often among wealthy

and educated families in the US.

(d) Autism is only diagnosed more often among

wealthier and more educated families in coun-

tries where richer people have better access to

healthcare.

5. Members of which ethnic group in the United States

are most likely to be diagnosed with autism?

(a) Native Americans.

(b) Latinos/Hispanic.

(c) African Americans.

(d) Whites.

7. What type of people tends to have more autistic traits?

(a) People with above average intelligence.

(b) People with average intelligence.

(c) People with below average intelligence.

(d) Only people with autism have autistic traits.
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