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Perceptions of and Behavior toward University Students with Autism

Joshua Lipson, Caitlin Taylor, Joshua A. Burk, and Cheryl L. Dickter

William & Mary

ABSTRACT
This study examined neurotypical university students’ (n¼ 116) perceptions of and behavior
toward student confederates they believed to have autism spectrum disorder (ASD) or not.
Confederates were labeled by membership in an ASD student organization, behavior stereo-
typical of ASD, both, or neither. Perceptions of the confederate, verbal and non-verbal
behavior toward the confederate, and explicit and implicit attitudes toward individuals with
autism were measured. Confederates depicting ASD behaviors were perceived more nega-
tively than confederates who depicted neurotypical behaviors. Participants smiled less at
confederates who depicted ASD behaviors than those who did not. Explicit attitudes toward
autism were not associated with verbal or non-verbal behavior while implicit attitudes pre-
dicted some non-verbal behavior but only in specific combinations of labels and behavior.

According to the latest Center for Disease Control
estimate, approximately 1 in 59 children in the United
States is diagnosed with autism spectrum disorder
(ASD) (Centers for Disease Control and Prevention,
2018). More young adults diagnosed with ASD are
attending university than ever before, likely due to
increased supports for children and adolescents with
ASD in K-12 as well as programs funded by the U.S.
Department of Education to facilitate the transition
from high school to college for individuals with dis-
abilities. For young adults with ASD, attending uni-
versity is associated with increases in self-esteem,
employment, and personal skills (Hart et al., 2010).
While university enrollment offers important opportu-
nities for the ASD population, it also presents a
unique set of challenges, contributing to high dropout
rates and academic failure (White et al., 2011).
Indeed, only 30% of individuals with ASD attend
some form of college—less than half the rate in the
general population—and fewer yet successfully com-
plete their degree (Newman et al., 2011; Roux et al.,
2015; U.S. Census Bureau, 2019). Understanding the
challenges that young adults with ASD face in the
university environment is of critical importance
(Adreon & Durocher, 2007; Gelbar et al., 2014;
Neville & White, 2011).

Some of the challenges faced by university students
with ASD are in the social domain. Because ASD is
typified by communication delays, impaired social

skills, and repetitive behaviors, young adults with
ASD may have difficulty engaging in reciprocal social
interactions, particularly those that involve non-verbal
communication (American Psychiatric Association,
2013). Although most students with ASD report want-
ing to form friendships and romantic relationships in
college, many struggle to maintain long-term relation-
ships (Adreon & Durocher, 2007; Howlin et al., 2004;
Jobe & White, 2007). Individuals with ASD have
higher rates of social exclusion than their neurotypical
peers (Jobe & White, 2007; Welkowitz & Baker, 2005;
White et al., 2011), which is likely driven at least in
part by the perception of neurotypical individuals that
their peers with ASD are awkward, rude, or socially
undesirable (Adreon & Durocher, 2007). At university,
misconceptions by students’ peers about autism can
lead to stigmatization and exclusion of students with
ASD (Gobbo & Shmulsky, 2014; Schindler et al., 2015;
Wenzel & Brown, 2014). As such, examining judg-
ments about and attitudes toward college students
with ASD is critical to understand ways in which indi-
viduals with autism may be disadvantaged.

Research examining the perception of individuals
with ASD suggests that neurotypical adults and ado-
lescents perceive individuals with ASD more nega-
tively (e.g., more awkward, less likeable) and are less
willing to engage with them during a first impression
(Grossman, 2015; Sasson et al., 2017; Sasson &
Morrison, 2019). One factor that may affect these
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perceptions, however, is whether perceivers are aware
that they are evaluating a person with autism. Indeed,
research shows that perceptions of individuals with
ASD are more positive if these individuals are labeled
as being autistic (Matthews et al., 2015; Sasson &
Morrison, 2019; but see Butler & Gillis, 2011). This
more positive evaluation may be due to perceivers
having a reason for their perceptions of atypical social
behaviors (Matthews et al., 2015).

These previous studies used vignettes in which par-
ticipants read about individuals with autism or videos
in which participants watched a short segment of
individuals with autism. While these studies
revealed important information about perceptions of
individuals with autism, it is important to examine
more ecologically valid scenarios as well. That is, hav-
ing dynamic face-to-face interactions with a peer dis-
playing behaviors that may be considered awkward,
rude, or socially undesirable (Adreon & Durocher,
2007) is a different experience than reading a vignette
or watching a video interview about a person with
autism. Thus, examining interactions that are more
naturalistic may be more accurate at assessing percep-
tions and behavior during a real-world situation. The
present study also included assessments of the behav-
iors that participants engaged in during an interaction
with an individual they believed to have ASD and/or
who depicted behaviors consistent with autism, in
order to better understand the behaviors that may
contribute to the social exclusion of individuals with
autism (Jobe & White, 2007; Welkowitz & Baker,
2005; White et al., 2011). Previous research has not
measured participants’ behaviors in interactions with
individuals displaying behaviors consistent with ASD.
The current study examined neurotypical college stu-
dents’ face-to-face interactions with a confederate they
believed to be autistic or neurotypical. As previous
research has demonstrated that labeling an individual
as autistic can improve perceptions, we subtly manip-
ulated information given to the participants that sug-
gested whether the confederate was autistic. In
addition to examining perceptions of confederates
with ASD, we also examined direct and unconscious
discrimination which were measured using verbal
(e.g., friendliness) and non-verbal (e.g., eye contact)
measures of behavior, respectively (Darley & Fazio,
1980). These measures were taken from social psycho-
logical research on racial discrimination (Dovidio
et al., 2002; McConnell & Leibold, 2001). A diagnosis
of ASD was indicated in one or both of the following
ways: by behavior stereotypical of ASD, and/or by an
ASD label. By examining the relationship between

label and interaction behavior under both circumstan-
ces, the study aimed to isolate the effects of labeling a
peer confederate as having ASD, as opposed to a peer
confederate acting in a manner consistent with an
ASD diagnosis. We hypothesized that labeling the
confederate as autistic would lead participants to act
in a more positive manner toward the confederate
compared with when the label did not indicate that
the confederate was autistic, particularly in the condi-
tion when the behavior was consistent with ASD
(Matthews et al., 2015; Sasson & Morrison, 2019).

Another goal of the current study was to examine
predictors of the judgments of and behaviors toward
these targets. Social psychological research examining
discrimination on the basis of social categories such as
race has demonstrated that there are two types of atti-
tudes that predict judgments and behavior: explicit
and implicit. Explicit attitudes reflect those of which
an individual is aware, whereas implicit attitudes are
not held consciously (Dovidio et al., 1997; Greenwald
& Banaji, 1995). Explicit and implicit attitudes are
thought to represent separate constructs (e.g., Dickter
et al., 2020; Dovidio et al., 1997; Fazio et al., 1995;
Thomas et al., 2007) and therefore affect different
types of behavior, with explicit attitudes predicting
behaviors that are to some degree within conscious
control, including verbal behavior, and implicit atti-
tudes predicting behaviors that are not consciously
registered, such as nonverbal behaviors (Dovidio
et al., 1997, 2002). As such, in the current study, it
was expected that participants’ explicit attitudes would
predict their verbal behaviors and that their implicit
attitudes would predict their non-verbal behaviors.

Method

Participants

The participants for this study were 152 undergradu-
ate students from a medium-sized Southeastern uni-
versity. All participants were required to be at least
18 years of age. Participants were recruited through
the university’s online research participation system
and were compensated with course credit for their
participation. All procedures performed in studies
involving human participants were in accordance with
the ethical standards of the institutional Protection of
Human Subjects Committee and with the 1964
Helsinki declaration and its later amendments or
comparable ethical standards. Informed consent was
obtained from all individual participants included in
the study.
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Materials

Activities list
To study whether the suggestion of an ASD diagnosis
in an interaction partner affects an individual’s behav-
ior, two lists of organizations in which their interaction
partner was purportedly involved were created, one
reflecting the ASD Label condition and the other
reflecting the neurotypical control condition. The con-
trol list included three organizations chosen in a pilot
test for neutral “popularity” and “sociability” connota-
tions by 37 students—Bike Alliance, Innovation and
Design Thinking Club, and Colleges Against Cancer—
while the ASD list included these three organizations,
with the addition of an Autistic Student Association
(ASA). In a second pilot test, 32 students were given
either a list of four activities including the ASA or one
not including the ASA, told that the list represented a
student, and asked to rate the likelihood that the stu-
dent had autism. Lists including the ASA (M¼ 3.84,
SD¼ .16) were associated with a higher likelihood of
the target being rated as autistic than those without it
(M¼ 2.78, SD¼ .24), Cohen’s d¼ 0.20.

Societal Attitudes Toward Autism Scale (SATA)
Developed by Flood et al. (2013), this inventory was
designed to measure explicit attitudes toward individ-
uals with ASD. The scale includes 16 items, such as
“People with autism should not engage in romantic
relationships.” Participants were asked to respond to
these items with Strongly Disagree, Disagree, Agree, or
Strongly Agree. Reliability was acceptable (a¼ .79).
Item scores were summed, and a higher score indi-
cated more positive explicit attitude.

Implicit Association Test (IAT)
To measure participants’ implicit associations with indi-
viduals with ASD, this study employed an IAT created
by Greenwald et al. (1998) and modified by Dickter et al.
(2020). The autism IAT is a reaction time task where par-
ticipants categorize stimulus words into superordinate
categories in different blocks. For each trial, stimulus
words appeared in the middle of a computer screen with

response categories presented in the top right and top
left portions of the screen, as detailed below and depicted
in Figure 1. As specified by Greenwald et al. (1998), the
first two blocks consisted of 20 trials each. In Block 1,
participants categorized stimulus words associated with
autism (i.e., different, challenged, special, dependent,
impaired, disabled) and stimulus words associated with
neurotypicality (i.e., normal, extroverted, functional, typ-
ical, independent, social) into the response categories
“autistic” and “neurotypical,” respectively. Each response
category was mapped onto a response key on a keyboard
and for each trial, participants pressed a key to indicate
to which response category the stimulus word belonged.
In Block 2, participants categorized positive (i.e., marvel-
ous, superb, pleasure, joyful, beautiful, glorious) and
negative (i.e., horrible, awful, tragic, agony, painful, ter-
rible) stimulus words into the response categories “good”
and “bad,” respectively. For each trial, participants
pressed one key on a keyboard for the response category
“good” and one for “bad.” In Blocks 3 and 4, participants
grouped all stimulus words from the four groups (i.e.,
autistic, neurotypical, good, bad) into new paired
response categories (i.e., “good/neurotypical,” “bad/
autistic,” “bad/neurotypical,” and “good/autistic”). Two
of these new response categories were displayed at the
top right and left portions of the screen for Blocks 3 and
4: half of the participants were randomly assigned to
have “good/neurotypical” and “bad/autistic” as the two
response options and half were randomly assigned to use
“bad/neurotypical” and “good/autistic” as the response
options. Block 3 had 20 trials and Block 4 had 40 trials.
In Block 5, the response keys for “bad” and “good”
switched sides on the screen, requiring participants to
change their responses, and participants completed 40
trials with this new association, only categorizing nega-
tive and positive words into the “bad” and “good” cate-
gories, respectively; the “autistic” and “neurotypical”
categories and words did not appear in Block 5. Two
final blocks required participants to group all stimulus
words into the paired response categories; the pairing
was the opposite of those in Blocks 3 and 4. That is, for
participants randomly assigned to have “good/neuro-
typical” and “bad/autistic” as the two response categories

Figure 1. Screenshots of example trials in the Implicit Association Test used in the current study.

BASIC AND APPLIED SOCIAL PSYCHOLOGY 3



in Blocks 3 and 4, they now had “bad/neurotypical” and
“good/autistic” as the response categories in Blocks 6 and
7 (and vice versa for the other half of the participants).
Block 6 had 20 trials and Block 7 had 40 trials. For each
trial, the stimulus words appeared until participants
responded by indicating to which paired response cat-
egory the word belonged. If they responded incorrectly, a
red “X” appeared on the screen until they made the cor-
rect response. After participants made a correct response,
there was a 250ms inter-trial interval. An IAT score
closer to zero represented neutral associations with aut-
ism, while a higher positive score represented greater
implicit bias against individuals with autism.

Social Perception
The Social Implication Scale (SIS), created by
Montepare et al. (2014), was used to evaluate the con-
federate’s social interaction potential. The measure
contained nine items (e.g., “I would avoid this per-
son”; “This person is a poor listener”), scored on a 7-
point scale with endpoints of “strongly disagree” and
“strongly agree” (Montepare et al., 2014). Reliability
was acceptable (a¼ .79). Item scores were averaged,
and a higher score indicated more positive ratings of
social interaction potential.

Autistic Trait Assessment
This measure was created to serve as a manipulation
check for the behavior variable to ensure that partici-
pants were evaluating the confederates in the ASD
behavior condition as having more autistic behaviors
than in the control condition. This measure was
designed from a pilot test from a mass testing survey
conducted in Introduction to Psychology courses at
the institution where the current study was conducted.
In this survey, 1834 undergraduate students were
asked, “What behaviors do you think are characteristic
of an autistic college student?” Three research assis-
tants coded participants’ open-ended responses into
13 categories that captured the range of responses.
Participants in the current study rated 13 statements
derived from these 13 categories about their partner
on a 7-point scale with endpoints of “strongly dis-
agree” and “strongly agree” (e.g., “My partner exhib-
ited poor communication”; “My partner exhibited low
sociability”). Reliability in our study was acceptable
(a¼ .74). Item scores were averaged, and a higher
score indicated more perceived autistic traits.

Procedure

Because prior research has found that completing an
IAT or measures of explicit bias might influence
behavior during an interaction, we separated the study
into two sessions (Dovidio et al., 2002; McConnell &
Leibold, 2001). Upon arriving to the lab for Session 1
and giving their informed consent, participants com-
pleted the SATA, administered using Qualtrics (www.
qualtrics.com). Next, participants completed the
Autism IAT using Inquisit software (www.millisecond.
com). Once participants finished the IAT, they were
debriefed on Session 1, and scheduled to return to the
lab one to two weeks later for Session 2 of the study.

For Session 2, participants were assigned to one of
four conditions: ASD Behavior/ASD Label, ASD
Behavior/Neurotypical Label, Neurotypical Behavior/
ASD Label, and Neurotypical Behavior/Neurotypical
Label. Once again, they provided their informed con-
sent. Participants were given a piece of paper and
asked to write down a list of on-campus organizations
or activities in which they were involved. The
researcher said that they would give the participant’s
list to another college student participant, and that
they would in turn be receiving a list of their fellow
participant’s on-campus activities. The other partici-
pant’s list, however, was one of two lists created by
the researcher. Half of the participants were randomly
assigned to receive a list suggestive of an ASD diagno-
sis (i.e., contained Autistic Student Association), while
the other half were assigned to receive the control list.

The next stage of the session was an interaction
between the participant and a confederate. Two male
student neurotypical actors, matched for race, were
recruited through the university’s theater department
to serve as the confederates. Both actors had close
family members with autism. Each confederate was
used for approximately half of the participants. The
following prompt, chosen by Dovidio and colleagues
(1997) for its neutrality with respect to the topic of
study and its relevance to university students, was
used to facilitate an interaction between the partici-
pant and a confederate: “First-year college students
often bring more than they need to college. Please
identify three or four things that are most essential
for first-year students to bring, as well as three or
four things that first-year students are most likely to
bring to college and do not need” (Dovidio et al.,
1997, p. 527). Participants were given three minutes
to discuss this prompt with the confederate.

Each confederate portrayed either ASD or neuro-
typical behavior, depending on the participant’s
assigned condition. To ensure that this behavior was
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reflective of common behaviors in individuals with
ASD, the confederate was shown video interviews of
university students with ASD, and informed of com-
mon behaviors associated with this diagnosis. The
training session also included sensitivity training so
that the neurotypical confederates could portray a stu-
dent with ASD in a respectful way. Some behaviors
the confederate used to portray the ASD condition
included a lack of eye contact with the participant
and perseverating in talking about his bicycle. In the
NT condition, the confederate was trained to let the
participant lead the interaction, supplying natural and
engaged responses, but not initiating conversation. In
both conditions, the confederate gave the same
responses to the discussion prompt, including talking
about his bike, the importance of bringing bed sheets
to college, and the lack of need to bring furniture.

Video cameras were pointed at the confederate and
the participant during the interaction. The participant
and confederate sat across from one another. The
researcher handed the participant and confederate hard
copies of the prompt, told them they would have three
minutes to discuss it, notified them that their interaction
would be videotaped, and then left. After three minutes,
the researcher returned and brought the participant back
to the room where they began the study, in order to com-
plete a series of post-interaction assessments.

At this point, participants completed the SIS and
the Autistic Trait Assessment. They also indicated
whether they had a family member with ASD and
provided some demographic information. They were
also asked to indicate whether they knew the confed-
erate. Following the completion of those measures, the
participant was debriefed and then dismissed. As part
of the debriefing procedure, students were asked if
they knew the purpose of the study, and also asked
whether they believed that the confederate was actu-
ally another student participant.

Behavioral coding

Following previous research that examined non-verbal
and verbal behaviors during potentially racially preju-
diced interactions (Dovidio et al., 2002; McConnell &
Leibold, 2001), three trained undergraduate research
assistants rated the participants’ interaction behavior
along non-verbal measures and verbal measures.
When coding non-verbal behaviors, the judges
watched a video of the interaction without sound. On
a 9-point scale, they rated the participant’s amount of
eye contact (1¼No Eye Contact, 9¼ Eye Contact the
Entire Interaction) and on 5-point scales, they rated

the participant’s forward body lean (1¼ Leaning
Away, 5¼ Leaning Forward). The judges also recorded
the number of times the participant smiled.

When coding verbal behaviors, the judges listened
to an audio recording of the interaction, and were not
given access to the video. On 9-point, scales they
rated the participant’s friendliness (1¼Very
Unfriendly, 9¼Very Friendly), abruptness (1¼Very
Abrupt, 9¼Not Abrupt), and warmth (1¼Very Cold,
9¼Very Warm). The judges also recorded the num-
ber of speech errors/hesitations the participant made
during the interaction (e.g., “um,” “uh,” “well,”).

Results

Of the 152 participants, data from 116 (51 male, 64
female, 1 “other” participants, Mage¼ 18.95, SD¼ 1.03)
were included in the analyses below. The rest of the par-
ticipants were excluded for knowing the confederate out-
side of the study (n¼ 11), knowing the person they
interacted with was an actor (n¼ 10), participant error
(n¼ 1), or researcher error (n¼ 10). Four additional par-
ticipants declined to allow their data to be used so they
are not included in the analyses. Standards for interpret-
ing gp

2 effect sizes were based on Miles and Shevlin
(2001) recommendation of small¼.01, medium¼.06,
large¼.14, as well as previous literature (Thompson,
2007) examining non-verbal and verbal interactions
between individuals of the same versus different social
groups (gp

2 effect sizes between .03 and .14; e.g., Avery
et al., 2009; Bergsieker et al., 2010).

Manipulation check for ASD traits in confederate

The Autistic Trait Assessment measure was normally
distributed with a mean of 3.45 (SD¼ 0.70, range
1.92–4.92). Participants in the ASD Behavior condi-
tion (M¼ 3.81, SD¼ 0.61) gave their interaction part-
ners higher Autistic Trait Assessment scores than
participants in the NT Behavior condition (M¼ 3.13,
SE¼ 0.62), gp

2¼ .234.

Descriptive statistics for explicit and implicit
attitude measures

The SATA had a mean of 3.43 (SD¼ 0.36, range
2.19–4.00). The IAT scores were calculated based on
Greenwald et al. (2003) revised method. The IAT had
a mean score of 0.50 (SD¼ 0.48, range �1.12–1.42),
which was larger than 0, Cohen’s d¼ 1.04. This differ-
ence suggests an overall implicit bias against individu-
als with autism.

BASIC AND APPLIED SOCIAL PSYCHOLOGY 5



Correlations among variables

Correlation analyses revealed that there was a small
correlation between IAT and SATA, between the
SATA and SIS, and between SATA and Autistic Trait
Assessment (Table 1). The correlation between SIS
and Autistic Trait Assessment yielded a medium effect
size, suggesting that the greater number of autistic
traits participants perceived the confederate to have,
the more negative social perception they had of the
confederate.

Social perception of the confederate

To examine the effects of behavior, club, implicit bias,
and explicit bias on perception of the confederate, as
measured by the SIS, an analysis of variance (ANOVA)
was conducted to predict each behavior from the cat-
egorical variables Club and Behavior and from the con-
tinuous variables explicit bias (SATA) and implicit bias
(IAT). The model was set up to examine main effects as
well as interactions between the independent variables.
The data were normally distributed in each of the
between-subjects groups, as depicted in Supplementary
Material (Shapiro–Wilks for each condition > .95).
Analyses revealed that the effect sizes for SATA, IAT,
Club, and their interaction terms were trivial, gp

2 < .02.
There was, however, a medium effect of Behavior, such
that being in the ASD Behavior condition (M¼ 4.66,
SD¼ 0.10) led to more negative perceptions of the con-
federate than those in the NT Behavior condition
(M¼ 5.28, SD¼ 0.09), gp

2¼ .166.

Behavior data

Data analysis strategy
Following the coding procedure described above, each
verbal and nonverbal interaction behavior score was
standardized and assessed for inter-rater reliability.
The Warmth variable was excluded from analysis for
having poor inter-rater reliability (a¼ .44), but the
other variables had acceptable reliability (a > .70)
(Liao et al., 2010; Pantzare, 2015). Moreover, the cam-
era malfunctioned for six participants; thus, the below
analyses exclude these participants. ANOVAs were
conducted to predict each behavior from the

categorical variables Behavior and Club and the con-
tinuous variables explicit bias (SATA) and implicit
bias (IAT). The model was set up to examine main
effects and interactions between the independent vari-
ables. In analyses that yielded at least a small effect
size, estimated locations based on mean, standard
deviation, and skewness were calculated. Means,
standard deviations, skewness, kurtosis, and estimates
for shape, scale, and location for each experimental
condition are reported in Tables 2 and 3. Correlations
between the bias variables and verbal and non-verbal
behavior for all conditions are reported in Tables 4
and 5.

Non-verbal behavior
For Body Positioning (a¼ .76), the IAT�
Behavior�Club interaction yielded a medium effect size,
gp

2¼ .10. In breaking down this interaction, there was a
correlation between IAT and Body Positioning (Table 4).
In the ASD Behavior/NT Club condition, participants with
more implicit bias were more likely to lean toward the
confederate. In the ASD Behavior/ASD Club condition,
participants with more implicit bias were more likely to
lean away from the confederate.

For Number of Smiles (a¼ .90), the main effect of
Behavior yielded a medium effect size, with participants
smiling less in the ASD Behavior condition (M¼�0.33,
SD¼ 0.94, estimated location¼�1.59) than in the NT
Behavior condition (M¼ 0.33, SD¼ 0.88, estimated
location¼�0.68), gp

2¼ .12. The IAT�Club interaction
yielded a small effect size, gp

2¼ .04. There was a positive
correlation between IAT and Smiles in the NT
Behavior/ASD Club condition (Table 4).

For Eye Contact (a¼ .77), there were negligible effect
sizes for all main effects and conditions (gp

2 < .01)
except for a small effect for the SATA�
Behavior�Club interaction, gp

2¼ .04. Within this
interaction there was a correlation between eye contact
and explicit bias but only in the condition in which
both club and behavior were neurotypical (Table 4).

Verbal behavior
For reverse-coded Abruptness (a¼ .74), the effect of
Club was small, with participants being more abrupt in
the NT Club (M¼�0.18, SD¼ 0.96) than in the ASD
Club condition (M¼ 0.18, SD¼ 0.79), gp

2¼ .04, when
comparing means. Location estimates showed the
opposite pattern, with participants being more abrupt
in the ASD Club (0.18) than in the NT Club condition
(0.64), gp

2¼ .06. The effects for Friendliness (a¼ .72)
and Speech Errors (a¼ .70) were negligible (gp

2 < .02).

Table 1. Correlations among variables.
1 2 3 4

1. Implicit Association Test –
2. Societal Attitudes Toward Autism �.19 –
3. Social Perception (SIS) �.05 .25 –
4. Autistic Trait Assessment .12 �.27 �.43 –

Note. Numbers represent correlation coefficients.
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Discussion

The present study examined neurotypical college stu-
dents’ perceptions of and behaviors toward other col-
lege students they believed to be autistic compared to
those they believed were not autistic. Confederates

were labeled by either membership in an ASD student
organization, behavior stereotypical of ASD, both, or
neither. Results revealed that confederates who
depicted behaviors consistent with autism were per-
ceived more negatively than confederates who

Table 2. Descriptive statistics of variables as a function of behavior and club.
Behavior ASD behavior/ASD club ASD behavior/NT club NT behavior/ASD club NT behavior/NT club

Eye contact
M �0.02 0.01 �0.05 0.02
SD 0.96 1.01 0.86 0.83
Skewness �0.52 �0.43 �0.43 �0.47
Kurtosis �0.49 �0.67 �0.47 �0.42
Shape Estimator �2.25 �1.92 �1.92 �2.06
Scale Estimator 1.40 1.43 1.22 1.19
Location Estimator 1.00 1.02 0.81 0.88

Body Positioning
M 0.10 0.10 �0.16 �0.03
SD 1.11 0.83 0.98 0.70
Skewness �.14 0.48 0.16 0.05
Kurtosis �0.72 0.41 0.47 1.04
Shape Estimator �1.01 2.10 1.07 0.66
Scale Estimator 1.35 1.20 1.21 0.78
Location Estimator 0.86 �0.76 �0.87 �0.37

Number of Smiles
M �0.35 �0.31 0.38 0.27
SD 0.82 1.04 0.83 0.95
Skewness 0.46 1.27 0.52 0.81
Kurtosis �0.07 2.76 �0.47 �0.20
Shape Estimator 2.02 n/a 2.25 4.32
Scale Estimator 1.17 1.82 1.21 1.51
Location Estimator �1.19 �1.80 �0.50 �0.90

Friendliness
M 0.13 �0.24 0.14 �0.03
SD 0.79 0.99 0.87 0.87
Skewness 0.22 0.36 �0.22 �0.06
Kurtosis �1.20 �0.75 �0.71 �0.79
Shape Estimator 1.26 1.68 �1.26 �0.71
Scale Estimator 1.01 1.36 1.11 0.98
Location Estimator �0.50 �1.17 0.84 0.42

Abruptness
(Reverse-coded)
M 0.11 �0.22 0.25 �0.15
SD 0.82 0.96 0.76 0.97
Skewness 0.16 0.09 �0.14 �0.68
Kurtosis �0.60 �0.79 �1.03 �0.24
Shape Estimator 1.07 0.83 �1.01 �3.09
Scale Estimator 1.01 1.12 0.92 1.49
Location Estimator �0.48 �0.79 0.77 0.98

Number of Speech Errors
M �0.07 0.18 0.00 �0.11
SD 0.94 0.92 0.86 0.83
Skewness 0.94 0.18 0.19 1.87
Kurtosis 0.43 �0.03 0.27 6.53
Shape Estimator 8.42 1.14 1.17 n/a
Scale Estimator 1.54 1.15 1.08 1.59
Location Estimator �1.29 �0.51 �0.66 �1.47

Social Perception of Confederate
M 4.86 4.46 5.30 5.27
SD 0.81 0.56 0.82 0.63
Skewness �0.49 0.18 �0.35 0.16
Kurtosis 0.74 0.14 �0.54 0.26
Shape Estimator �2.13 1.14 �1.65 1.07
Scale Estimator 1.17 0.70 1.12 0.78
Location Estimator 5.71 4.04 6.07 4.82

Note. Behavior and Club refer to the two between-subjects variables. ASD Behavior refers to the condition in which the confederate acted in a manner
consistent with autistic physical tendencies. NT Behavior refers to the condition in which the participant enacted neurotypical behaviors. ASD Club refers
to the condition in which participants viewed a list suggesting that the confederate has a diagnosis of autism. NT Club refers to the condition in which
the list that participants received about the confederate did not suggest a diagnosis of autism. Cells that are labeled “n/a” are instances where the
shape estimator could not be calculated because the skewness was greater than 1.
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Table 3. Descriptive statistics of variables for behavior and for club.
Behavior ASD Behavior NT Behavior ASD Club NT Club

Eye Contact
M 0.00 �0.02 �0.03 0.02
SD 0.98 0.84 0.90 0.92
Skewness 0.05 �0.44 �0.46 0.13
Kurtosis �0.62 �0.51 �0.53 �0.56
Shape Estimator 0.66 �1.95 �2.02 0.98
Scale Estimator 1.09 1.19 1.29 1.11
Location Estimator �0.48 0.83 0.89 �0.60

Body Positioning
M 0.03 �0.10 �0.04 0.04
SD 0.87 0.85 1.04 0.76
Skewness 0.07 0.05 0.04 0.37
Kurtosis �0.26 0.75 �0.34 0.64
Shape Estimator 0.75 0.66 0.60 1.72
Scale Estimator 0.99 0.95 1.14 1.05
Location Estimator �0.45 �0.52 �0.51 �0.68

Number of Smiles
M �0.33 0.33 0.04 �0.04
SD 0.94 0.88 0.90 1.03
Skewness 1.04 0.64 0.37 0.86
Kurtosis 2.11 �0.42 �0.23 0.82
Shape Estimator n/a 2.84 1.72 5.19
Scale Estimator 1.57 1.34 1.24 1.66
Location Estimator �1.59 �0.68 �0.82 �1.34

Friendliness
M �0.07 0.06 0.14 �0.14
SD 0.91 0.86 0.82 0.93
Skewness 0.04 �0.13 �0.21 0.15
Kurtosis �0.97 �0.81 �0.90 �0.85
Shape Estimator 0.60 �0.98 �1.23 1.04
Scale Estimator 1.00 1.04 1.04 1.14
Location Estimator �0.48 0.64 0.79 �0.80

Abruptness
(Reverse-coded)
M �0.07 0.06 0.18 �0.18
SD 0.91 0.89 0.79 0.96
Skewness 0.02 �0.61 �0.00 �0.27
Kurtosis �0.67 0.02 �0.87 �0.65
Shape Estimator 0.50 �2.67 0.00 �1.41
Scale Estimator 0.97 1.34 0.79 1.26
Location Estimator 0.40 1.06 0.18 0.64

Number of Speech Errors
M 0.07 �0.05 �0.03 0.04
SD 0.93 0.84 0.89 0.88
Skewness 0.50 0.93 0.56 0.85
Kurtosis �0.16 2.45 0.15 1.58
Shape Estimator 2.17 7.71 2.43 4.98
Scale Estimator 1.35 1.37 1.32 1.41
Location Estimator �0.91 �1.14 �1.00 �1.07

Social Perception of Confederate
M 4.66 5.34 5.14 4.89
SD 0.69 0.71 0.83 0.71
Skewness 0.02 �0.15 �0.39 0.32
Kurtosis 0.45 �0.34 0.07 �0.01
Shape Estimator 0.47 �1.04 �1.78 1.56
Scale Estimator 0.73 0.87 1.16 0.96
Location Estimator 4.41 5.84 5.94 4.25

Note. Behavior and Club refer to the two between-subjects variables. ASD Behavior refers to the condition in which
the confederate acted in a manner consistent with autistic physical tendencies. NT Behavior refers to the condition
in which the participant enacted neurotypical behaviors. ASD Club refers to the condition in which participants
viewed a list suggesting that the confederate has a diagnosis of autism. NT Club refers to the condition in which
the list that participants received about the confederate did not suggest a diagnosis of autism. Cells that are labeled
“n/a” are instances where the shape estimator could not be calculated because the skewness is greater than 1.
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depicted neurotypical behaviors, regardless of label.
Furthermore, the greater number of autistic traits that
participants perceived the confederates to have, the
more negatively they rated the confederate as a social
interaction partner. Finally, although we predicted
that non-verbal and verbal behavior toward the con-
federate would differ as a function of the manipula-
tion and would be predicted by implicit and explicit
attitudes respectively, there was mixed support for
these hypotheses.

Previous research examining perceptions of individ-
uals with ASD have used vignettes or videos to depict
behavior associated with ASD and have generally
found that individuals with ASD are perceived more
negatively than those without ASD (Grossman, 2015;
Sasson et al., 2017; Sasson & Morrison, 2019). The
current study extends these previous findings to a
more ecologically valid interaction in which partici-
pants are face-to-face with a peer. Participants in our
study who viewed a confederate acting in a manner
consistent with autism reported more negative percep-
tions of the confederate, compared to participants
interacting with the confederate engaging in

neurotypical behavior. In addition, the more autistic
traits that participants perceived the confederate to
have, the more negative their perceptions of the con-
federate, which is consistent with previous work
(Howlin et al., 2004; Jobe & White, 2007; Mor &
Berkson, 2003). Interestingly, although previous stud-
ies have shown that perceptions of individuals with
ASD are more positive when individuals were labeled
as being autistic (Matthews et al., 2015; Sasson &
Morrison, 2019), labeling the confederate as being
part of a club associated with autism did not affect
perceptions of him in the current work. Social percep-
tions of an interaction partner may be primarily gen-
erated using information provided during the course
of the interaction, with little respect to background
information or framing of the interaction partner in
advance. Negative perceptions of individuals with
ASD by neurotypical individuals based on behavior
may contribute to the higher rates of social exclusion
that they experience compared to their neurotypical
peers (Jobe & White, 2007; Welkowitz & Baker, 2005;
White et al., 2011). Social exclusion and negative
judgments from others may be partly responsible for

Table 4. Correlations between behavior and bias as a function of behavior and club.
Behavior Bias variable ASD behavior/ASD club ASD behavior/NT club NT behavior/ASD club NT behavior/NT club

Eye Contact SATA .25 �.23 .03 .35
Body Position SATA �.09 .02 .15 .12
Smiles SATA .06 .06 .03 .31
Abrupt SATA .13 �.28 .09 .13
Friendliness SATA .16 �.09 .06 .08
Speech Errors SATA .36 �.10 .19 .06
Eye Contact IAT .08 �.04 �.18 �.15
Body Position IAT .52 �.38 �.11 .09
Smiles IAT �.03 �.04 .36 �.03
Abrupt IAT .16 �.17 �.13 �.06
Friendliness IAT .13 �.07 .12 �.01
Speech Errors IAT .03 �.12 �.31 .17

Note. Behavior and Club refer to the two between-subjects variables. ASD Behavior refers to the condition in which the confederate acted in a manner
consistent with autistic physical tendencies. NT Behavior refers to the condition in which the participant enacted neurotypical behaviors. ASD Club refers
to the condition in which participants viewed a list suggesting that the confederate has a diagnosis of autism. NT Club refers to the condition in which
the list that participants received about the confederate did not suggest a diagnosis of autism.

Table 5. Correlations between behavior and bias for behavior and for club.
Behavior Bias variable ASD behavior NT behavior ASD club ND club

Eye Contact SATA �.05 .19 .14 �.02
Body Position SATA �.01 .13 .05 .06
Smiles SATA .06 .17 .07 .18
Abrupt SATA �.13 .09 .12 �.10
Friendliness SATA .00 .07 .11 �.01
Speech Errors SATA .09 .12 .28 �.05
Eye Contact IAT .02 �.16 �.07 �.09
Body Position IAT �.08 �.03 .06 �.16
Smiles IAT �.03 .03 .23 �.16
Abrupt IAT �.04 �.10 .01 �.11
Friendliness IAT .00 .07 .13 �.02
Speech Errors IAT �.03 �.12 �.16 �.00

Note. Behavior and Club refer to the two between-subjects variables. ASD Behavior refers to the condition in which the confederate acted in a manner
consistent with autistic physical tendencies. NT Behavior refers to the condition in which the participant enacted neurotypical behaviors. ASD Club refers
to the condition in which participants viewed a list suggesting that the confederate has a diagnosis of autism. NT Club refers to the condition in which
the list that participants received about the confederate did not suggest a diagnosis of autism.
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contributing to increased rates of anxiety (Gillott &
Standen, 2007; Simonoff et al., 2008) and depression
(Ghaziuddin et al., 2002; Sterling et al., 2008) in indi-
viduals with ASD. University students with ASD are
particularly at risk, as studies have found that individ-
uals with ASD who have higher cognitive abilities
tend to report more depressive symptoms (Sterling
et al., 2008).

In addition to examining perceptions of the con-
federates, we also coded non-verbal and verbal behav-
ior of the participants; we expected these behaviors
would be affected by the confederates’ labeling and
behavior. For non-verbal behavior, participants who
interacted with a confederate acting in a manner con-
sistent with ASD smiled less than those who inter-
acted with a confederate acting in a neurotypical
manner. Smiling is a non-verbal behavioral cue that
conveys positive emotions and attitudes (McConnell
& Leibold, 2001) and thus this finding is consistent
with prior research demonstrating that neurotypical
individuals can have implicit biases toward individuals
with ASD (Dickter et al., 2020) or might be uncom-
fortable while interacting with students with ASD
(Adreon & Durocher, 2007). Contrary to hypotheses,
there was no effect of condition for eye contact or for
body position, nor did explicit attitudes predict behav-
ior. For implicit attitudes, when both the club and
behavior were associated with ASD, participants with
more biased implicit attitudes leaned away from the
confederate; however, when the behavior was autistic
in nature and the club was not associated with ASD,
participants with more implicit bias leaned toward the
confederate. More biased implicit attitudes were also
associated with more smiling when the behavior was
neurotypical and the club was associated with ASD
but less smiling when the behavior was neurotypical
and the club was not associated with ASD. One pos-
sible explanation for this outcome is that participants
with more biased implicit attitudes who expected
interactions with a person with autism were slightly
relieved when the displayed behavior was neurotypical
and smiled more during the interaction.

For verbal behavior, most of the comparisons
yielded negligible effect sizes although there was a
small effect for ratings of abruptness. Counter to
hypotheses, examination of the means revealed that
there was a slight tendency for participants who inter-
acted with a confederate labeled as a member of an
ASD student club to be less abrupt with the confeder-
ate than those who interacted with a confederate who
was not labeled a member of an ASD student club.
Location estimates, however, demonstrated that

participants were more abrupt with the confederate
labeled as ASD than those who were not labeled as
ASD. The skewness of the distribution for the NT
condition was likely responsible for the differences in
comparing means versus location estimates. Future
research is warranted to further examine the effects of
labeling on verbal behavior, particularly given that
although previous work has shown that labeling indi-
viduals as ASD may have positive effects on percep-
tions of individuals with ASD (Matthews et al., 2015;
Sasson & Morrison, 2019), no research has examined
behavior toward those with ASD. Verbal behavior
toward individuals with ASD may be influenced by
neurotypical individuals’ motivation to behave in a
positive manner toward individuals with ASD for
social desirability reasons or an internal motivation to
see oneself as egalitarian. On the other hand, neuro-
typical individuals may act abruptly toward individu-
als with ASD due to stereotypical perceptions. More
research using face-to-face verbal interactions between
neurotypical individuals and individuals perceived to
be autistic needs to be conducted.

With regard to attitude measures, there was an
overall implicit bias against individuals with ASD.
These findings are consistent with research examining
negative attitudes against individuals with various dis-
abilities (Vaughn et al., 2011; White et al., 2006),
including autism (Dickter et al., 2020). Participants’
explicit attitudes toward individuals with ASD were
positive, replicating previous work (Dickter et al.,
2020). There was a suggestive, but weak association
between implicit attitudes and explicit attitudes, such
that higher implicit bias was associated with more
negative self-reported bias toward individuals with
ASD. This supports the idea that explicit and implicit
attitudes are largely distinct constructs, but also gives
credence to the idea that they are weakly related
(Dickter et al., 2020; Flood et al., 2013).

We had hypothesized that verbal and non-verbal
interaction behaviors would be predicted by explicit
and implicit attitudes, respectively, based on previous
research in the social psychological literature on
behavior toward individuals in stigmatized racial
groups (e.g., Dovidio et al., 2002). In the current
study, explicit attitudes were not predictive of either
verbal or non-verbal behaviors. That self-reported atti-
tudes were not associated with verbal behavior is
inconsistent with previous research on other social
groups (e.g., racial intergroup behavior). This may
suggest that the attitude-behavior link for individuals
with autism differs from that of individuals of stigma-
tized racial groups. For implicit attitudes, the
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relationships were more complicated, in that implicit
bias was associated with either more positive or more
negative behavior depending on the label and behav-
ior of the confederate. These findings suggest that
labeling an individual as autistic can affect the way
that their implicit attitudes affect their non-verbal
behavior. As this is the first study to examine these
relationships in a face-to-face interaction, more
research needs to be conducted, particularly because
there is debate within the field of social psychology as
to the strength of the ability of the IAT to predict dis-
criminatory behavior in lab settings (e.g., Oswald
et al., 2013).

Another result that is inconsistent with previous
research and may warrant future research is that our
analyses revealed that behaviors consistent or incon-
sistent with autism drove perceptions, regardless of
labeling. Previous research found that perceptions of
individuals with ASD differ as a function of whether
or not they are labeled as autistic. The inconsistency
between previous research and ours is likely due to
the situation in which perceivers judge the person
labeled as autistic or not. Previous work has examined
participants’ perceptions through vignettes or videos
but have not examined perceptions of an individual
with whom they are interacting. If the purpose of
research examining perceptions of individuals with
ASD is to examine how people will evaluate someone
in an interpersonal interaction, the current results
suggest that there are likely different factors that affect
an in-person interaction versus a situation in which
someone reads about or views the behavior of a per-
son with ASD. That is, real-world perceptions with
individuals with ASD may be formed more from
behavior than identifying a person as autistic with a
label. Thus, this research calls into question whether
previous theories of impression formation in the
realm of autism generalize to real-world interactions.
Future research should further examine whether peo-
ple with ASD and other disabilities are judged differ-
ently based on their behavior in one-on-one
interactions.

Application of present findings

The present findings provide a foundation for devel-
opment of applications that could decrease bias
against individuals with ASD in the university setting.
One general approach would be to present videos that
depict students with autism as part of online orienta-
tion sessions required by most universities. For
example, videos of individuals with ASD discussing

their experiences, increasing contact with this group,
could potentially decrease implicit and explicit bias
toward individuals with ASD. Another approach for
these videos could be to present counterstereotypical
examples of individuals with autism, an approach that
has been effective in decreasing racial bias (Lai et al.,
2014; McGrane & White, 2007). For example, the vid-
eos could depict students with autism having a posi-
tive social interaction with a fellow classmate or
successfully delivering a presentation in a class. In
addition to being part of online orientation sessions at
universities, a short quiz could be given that must be
completed to a high degree of accuracy to assure
attention to the videos. The efficacy of this interven-
tion can be evaluated with pre- and post-tests of the
SATA and IAT used in the present study.

Another intervention to reduce bias toward indi-
viduals with autism on university campuses could be
training using the autism IAT, which could be admin-
istered to university students as part of any general
university diversity training. Training with the IAT
has been used as a tool to reduce racial bias. For
example, showing participants pictures of admired
Black individuals and disliked White individuals
reduced implicit racial bias (Forscher et al., 2019), as
did asking participants to respond more slowly during
sessions when “Black and Bad” were paired and to
respond more quickly when “White and Bad” were
paired (Lai et al., 2014). The present IAT could be
adapted with these instructions and assessed for
potential changes in implicit bias toward individuals
with ASD.

Another approach to decrease bias against individ-
uals with ASD would be to have live interactive ses-
sions with students with autism. Previous research
demonstrated that neurotypical adults with more con-
tact with autistic individuals had more positive per-
ceptions of autistic adults (Morrison et al., 2019) and
more openness to interacting with an autistic college
student (Gardiner & Iarocci, 2014) than those with
less contact. Importantly, student autistic groups on
campus may be an effective mechanism for identifying
students who might be good in these roles. These stu-
dents could be part of an in-person orientation ses-
sion or could organize events on campus during the
academic year. These events could include the partici-
pating students with autism describing their experien-
ces on campus and then moving to a question and
answer session between the students with autism and
the audience. The sessions during the academic year
will reach a more limited audience than videos during
orientation, but may be effective because of the in-
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person interactions with a smaller audience. For all of
these applications, effectiveness will need to be eval-
uated. Such evaluations could include students com-
pleting the IAT prior to starting on campus, later in
their freshman year and then perhaps as seniors. The
literature regarding reducing implicit racial bias
includes mixed evidence for some of the approaches
(FitzGerald et al., 2019) emphasizing the need for
careful assessment of any strategies to reduce implicit
bias toward individuals with autism.

Limitations and conclusions

While the present study offers additional support for
research regarding perceptions of individuals with
ASD and extends the literature in important ways,
some limitations remain. First, the decision to make
the study more ecologically valid decreased the degree
of experimental control. To increase internal validity,
we administered the study in a controlled environ-
ment and hired student actors, training them carefully
to interact in an identical fashion with participants,
but it is possible that there was variability in their
behavior. We were able to establish through a
manipulation check that participants believed the con-
federates to be students with ASD in the appropriate
conditions; however, the degree to which interactions
in the present study model interactions with actual
students with ASD is unclear. Furthermore, it is pos-
sible that the acting in the ASD condition was more
variable than that in the NT condition, as the actors
were both neurotypical, which may have led to differ-
ent interactions and perceptions between conditions.
Moreover, our choice to match our two confederates
on gender and race to control for non-behavioral fac-
tors meant that our findings are premised on interac-
tions with a white, male student believed to have
ASD. Future studies should consider using female or
nonwhite confederates to portray the experimental
condition, to the end of ascertaining whether confed-
erate demographics, as they interact with ASD cues,
are a factor in participant judgments and behaviors.
Future research should also examine how college stu-
dents’ personal relationships with individuals with
ASD predict their behaviors toward individuals with
ASD. Nevill and White et al. (2011) found that college
students with a relative with ASD were more open to
interacting with a student with ASD than those who
did not, ostensibly because they were more know-
ledgeable about autism. Thus, it is possible that indi-
viduals with experience with individuals with ASD
might behave more positively with individuals with

ASD, although Matthews and colleagues (2015) found
no association between autism knowledge and behav-
ioral attitudes in university students. Only 15 partici-
pants indicated having a relative with ASD in the
current sample so lack of power precluded examining
this variable. Finally, it should be noted that this is
the first study examining the effects of manipulating
the label and the behavior of a confederate simultan-
eously and examining the resulting verbal and non-
verbal behavior so the results reported herein should
be interpreted cautiously and more research should be
conducted. Caution is also warranted given the large
number of comparisons conducted, as there is the
possibility that some of the effect sizes are due
to chance.

In summary, this is the first study to measure face-
to-face interactions between neurotypical participants
and confederates who were labeled as autistic or not
and who behaved in a way consistent or inconsistent
with autism. The neurotypical college students in our
study had positive explicit attitudes but negative
implicit attitudes toward individuals with autism.
Further, they made more negative judgments about
confederates who depicted behaviors consistent with
autism than about confederates who depicted neuro-
typical behaviors. These participants also smiled less
when the confederates depicted behavior consistent
with autism than neurotypical behavior. Although we
expected explicit attitudes to be associated with verbal
behavior, self-reported attitudes toward individuals
with autism were unrelated to either verbal or non-
verbal behavior. Implicit attitudes predicted some of
the non-verbal behaviors but only in specific combi-
nations of labels and behavior which should be
explored in future work. Our findings suggest that
although the college students in our study held posi-
tive explicit attitudes, they showed evidence of nega-
tive implicit attitudes toward individuals with autism
as well as negative perceptions of a peer who acted in
a manner consistent with autism. As college students
with ASD can be stigmatized and excluded by their
peers (e.g., Gobbo & Shmulsky, 2014), finding ways to
reduce neurotypical students’ implicit bias and
improve their perceptions of their peers with autism
is an important future direction.

Acknowledgments

We would like to acknowledge Camile Borja, Brenna
Daugherty, and Loida Sanchez-Castaneda for their help
with running participants and coding the videos.

12 J. LIPSON ET AL.



Disclosure statement

No potential conflict of interest was reported by
the author(s).

Funding

This study was supported by grants awarded to the first two
authors from the Charles Center at the College of William
and Mary.

References

Adreon, D., & Durocher, J. S. (2007). Evaluating the college
transition needs of individuals with high-functioning aut-
ism spectrum disorders. Intervention in School and Clinic,
42(5), 271–279. https://doi.org/10.1177/1053451207042
0050201

American Psychiatric Association (2013). Diagnostic and
statistical manual of mental disorders (5th ed.). Author.

Avery, D. R., Richeson, J. A., Hebl, M. R., & Ambady, N.
(2009). It does not have to be uncomfortable: The role of
behavioral scripts in Black–White interracial interactions.
Journal of Applied Psychology, 94(6), 1382–1393. https://
doi.org/10.1037/a0016208

Bergsieker, H. B., Shelton, J. N., & Richeson, J. A. (2010). To
be liked versus respected: Divergent goals in interracial
interactions. Journal of Personality and Social Psychology,
99(2), 248–264. https://doi.org/10.1037/a0018474

Butler, R. C., & Gillis, J. M. (2011). The impact of labels
and behaviors on the stigmatization of adults with
Asperger’s disorder. Journal of Autism and Developmental
Disorders, 41(6), 741–749. https://doi.org/10.1007/s10803-
010-1093-9

Centers for Disease Control and Prevention. (2018). Autism
Spectrum Disorder (ASD): Data and statistics. CDC.

Darley, J. M., & Fazio, R. H. (1980). Expectancy confirm-
ation processes arising in the social interaction sequence.
American Psychologist, 35(10), 867–881. https://doi.org/
10.1037/0003-066X.35.10.867

Dickter, C. L., Burk, J. A., Zeman, J. L., & Taylor, S. C.
(2020). Implicit and explicit attitudes towards individuals
with autism. Autism in Adulthood, 2(2), 144–151. https://
doi.org/10.1089/aut.2019.0023

Dovidio, J. F., Kawakami, K., & Gaertner, S. L. (2002).
Implicit and explicit prejudice and interracial interaction.
Journal of Personality and Social Psychology, 82(1), 62–68.
https://doi.org/10.1037//0022-3514.82.1.62

Dovidio, J. F., Kawakami, K., Johnson, C., Johnson, B., &
Howard, A. (1997). On the nature of prejudice:
Automatic and controlled processes. Journal of
Experimental Social Psychology, 33(5), 510–540. https://
doi.org/10.1006/jesp.1997.1331f

Fazio, R. H., Jackson, J. R., Dunton, B. C., & Williams, C. J.
(1995). Variability in automatic activation as an unobtru-
sive measure of racial attitudes: A bona fide pipeline?
Journal of Personality and Social Psychology, 69(6),
1013–1027. https://doi.org/10.1037//0022-3514.69.6.1013

FitzGerald, C., Martin, A., Berner, D., & Hurst, S. (2019).
Interventions designed to reduce implicit prejudices and

implicit stereotypes in real world contexts: A systematic
review. BMC Psychology, 7(1), 29. https://doi.org/10.1186/
s40359-019-0299-7

Flood, L., Bulgrin, A., & Morgan, B. L. (2013). Piecing
together the Puzzle: Development of the Societal
Attitudes toward Autism (SATA) Scale. Journal of
Research in Special Educational Needs, 13(2), 121–128.
https://doi.org/10.1111/j.1471-3802.2011.01224.x

Forscher, P. S., Lai, C. K., Axt, J. R., Ebersole, C. R.,
Herman, M., Devine, P. G., & Nosek, B. A. (2019). A
meta-analysis of procedures to change implicit measures.
Journal of Personality and Social Psychology, 117(3),
522–559. https://doi.org/10.1037/pspa0000160

Gardiner, E., & Iarocci, G. (2014). Students with autism
spectrum disorder in the university context: Peer accept-
ance predicts intention to volunteer. Journal of Autism
and Developmental Disorders, 44(5), 1008–1017. https://
doi.org/10.1007/s10803-013-1950-4

Gelbar, N. W., Smith, I., & Reichow, B. (2014). Systematic
review of articles describing experience and supports of
individuals with autism enrolled in college and university
programs. Journal of Autism and Developmental
Disorders, 44(10), 2593–2601. https://doi.org/10.1007/
s10803-014-2135-5

Ghaziuddin, M., Ghaziuddin, N., & Greden, J. (2002).
Depression in persons with autism: Implications for
research and clinical care. J Autism Dev Disord, 32(4),
299–306. https://doi.org/10.1023/a:1016330802348

Gillott, A., & Standen, P. J. (2007). Levels of anxiety and
sources of stress in adults with autism. Journal of
Intellectual Disabilities: Joid, 11(4), 359–370. https://doi.
org/10.1177/1744629507083585

Gobbo, K., & Shmulsky, S. (2014). Faculty experience with
college students with autism spectrum disorders: A quali-
tative study of challenges and solutions. Focus on Autism
and Other Developmental Disabilities, 29(1), 13–22.
https://doi.org/10.1177/1088357613504989

Greenwald, A. G., & Banaji, M. R. (1995). Implicit social
cognition: Attitudes, self-esteem, and stereotypes.
Psychological Review, 102(1), 4–27. https://doi.org/10.
1037//0033-295x.102.1.4

Greenwald, A. G., McGhee, D. E., & Schwartz, J. L. (1998).
Measuring individual differences in implicit cognition:
The Implicit Association Test. Journal of Personality and
Social Psychology, 74(6), 1464–1480. https://doi.org/10.
1037/0022-3514.74.6.1464

Greenwald, A. G., Nosek, B. A., & Banaji, M. R. (2003).
Understanding and using the Implicit Association Test: I.
An improved scoring algorithm. Journal of Personality
and Social Psychology, 85(2), 197–216. https://doi.org/10.
1037/h0087889

Grossman, R. B. (2015). Judgments of social awkwardness
from brief exposure to children with and without high-
functioning autism. Autism: The International Journal of
Research and Practice, 19(5), 580–587. https://doi.org/10.
1177/1362361314536937

Hart, D., Grigal, M., & Weir, C. (2010). Expanding the
paradigm: Postsecondary education options for individu-
als with autism spectrum disorder and intellectual disabil-
ities. Focus on Autism and Other Developmental
Disabilities, 25(3), 134–150. https://doi.org/10.1177/
1088357610373759

BASIC AND APPLIED SOCIAL PSYCHOLOGY 13

https://doi.org/10.1177/1053451207042
https://doi.org/10.1037/a0016208
https://doi.org/10.1037/a0016208
https://doi.org/10.1037/a0018474
https://doi.org/10.1007/s10803-010-1093-9
https://doi.org/10.1007/s10803-010-1093-9
https://doi.org/10.1037/0003-066X.35.10.867
https://doi.org/10.1037/0003-066X.35.10.867
https://doi.org/10.1089/aut.2019.0023
https://doi.org/10.1089/aut.2019.0023
https://doi.org/10.1037//0022-3514.82.1.62
https://doi.org/10.1006/jesp.1997.1331f
https://doi.org/10.1006/jesp.1997.1331f
https://doi.org/10.1037//0022-3514.69.6.1013
https://doi.org/10.1186/s40359-019-0299-7
https://doi.org/10.1186/s40359-019-0299-7
https://doi.org/10.1111/j.1471-3802.2011.01224.x
https://doi.org/10.1037/pspa0000160
https://doi.org/
https://doi.org/
https://doi.org/10.1007/s10803-013-1950-4
https://doi.org/10.1007/s10803-014-2135-5
https://doi.org/10.1007/s10803-014-2135-5
https://doi.org/10.1023/a:1016330802348
https://doi.org/10.1177/1744629507083585
https://doi.org/10.1177/1744629507083585
https://doi.org/10.1177/1088357613504989
https://doi.org/10.1037//0033-295x.102.1.4
https://doi.org/10.1037//0033-295x.102.1.4
https://doi.org/10.1037/0022-3514.74.6.1464
https://doi.org/10.1037/0022-3514.74.6.1464
https://doi.org/10.1037/h0087889
https://doi.org/10.1037/h0087889
https://doi.org/10.1177/1362361314536937
https://doi.org/10.1177/1362361314536937
https://doi.org/10.1177/1088357610373759
https://doi.org/10.1177/1088357610373759


Howlin, P., Goode, S., Hutton, J., & Rutter, M. (2004).
Adult outcome for children with autism. Journal of
Child Psychology and Psychiatry, and Allied Disciplines,
45(2), 212–229. https://doi.org/10.1111/j.1469-7610.2004.
00215.x

Jobe, L. E., & White, S. W. (2007). Loneliness, social rela-
tionships, and a broader autism phenotype in college stu-
dents. Personality and Individual Differences, 42(8),
1479–1489. https://doi.org/10.1016/j.paid.2006.10.021

Lai, C. K., Marini, M., Lehr, S. A., Cerruti, C., Shin, J.-E L.,
Joy-Gaba, J. A., Ho, A. K., Teachman, B. A., Wojcik,
S. P., Koleva, S. P., Frazier, R. S., Heiphetz, L., Chen,
E. E., Turner, R. N., Haidt, J., Kesebir, S., Hawkins, C. B.,
Schaefer, H. S., Rubichi, S., … Nosek, B. A. (2014).
Reducing implicit racial preferences: I. A comparative
investigation of 17 interventions. Journal of Experimental
Psychology: General, 143(4), 1765–1785. https://doi.org/
10.1037/a0036260

Liao, S. C., Hunt, E. A., & Chen, W. (2010). Comparison
between inter-rater reliability and inter-rater agreement
in performance assessment. Annals Academy of Medicine
Singapore, 39(8), 613.

Matthews, N. L., Ly, A. R., & Goldberg, W. A. (2015).
College students’ perceptions of peers with autism spec-
trum disorder. Journal of Autism and Developmental
Disorders, 45(1), 90–99. https://doi.org/10.1007/s10803-
014-2195-6

McConnell, A. R., & Leibold, J. M. (2001). Relations among
the Implicit Association Test, discriminatory behavior,
and explicit measures of racial attitudes. Journal of
Experimental Social Psychology, 37(5), 435–442. https://
doi.org/10.1006/jesp.2000.1470

McGrane, J. A., & White, F. A. (2007). Differences in Anglo
and Asian Australians’ explicit and implicit prejudice and
the attenuation of their implicit in-group bias. Asian
Journal of Social Psychology, 10(3), 204–210. https://doi.
org/10.1111/j.1467-839X.2007.00228.x

Miles, J., & Shevlin, M. (2001). Applying regression and cor-
relation: A guide for students and researchers. Sage.

Montepare, J. M., Kempler, D., McLaughlin-Volpe, T.
(2014). Social Implication Scales [Database record].
PsycTESTS. https://doi.org/10.1037/t32651-000

Mor, N., & Berkson, G. (2003). Attitudes toward stereo-
typed behaviors. Journal of Developmental and Physical
Disabilities, 15(4), 351–365. https://doi.org/10.1023/
A:1026362200139

Morrison, K. E., Debrabander, K. M., Faso, D. J., & Sasson,
N. J. (2019). Variability in first impressions of autistic
adults made by neurotypical raters is driven more by
characteristics of the rater than by characteristics of autis-
tic adults. Autism, 23(7), 1817–1829. https://doi.org/10.
1177/1362361318824104

Neville, R. E. A., & White, S. W. (2011). College students’
openness toward autism spectrum disorders: Improving
peer acceptance. Journal of Autism and Developmental
Disorders, 41(12), 1619–1628. https://doi.org/10.1007/
s10803-011-1189-x

Newman, L., Wagner, M., Knokey, A.-M., Marder, C.,
Nagle, K., Shaver, D., Wei, X., With Cameto, R.,
Contreras, E., Ferguson, K., Greene, S., & Schwarting, M.
(2011). The post-high school outcomes of young adults
with disabilities up to 8 years after high school. A report

from the National Longitudinal Transition Study-2
(NLTS2). SRI International. www.nlts2.org/reports/

Oswald, F. L., Mitchell, G., Blanton, H., Jaccard, J., &
Tetlock, P. E. (2013). Predicting ethnic and racial dis-
crimination: A meta-analysis of IAT criterion studies.
Journal of Personality and Social Psychology, 105(2),
171–192. https://doi.org/10.1037/a0032734

Pantzare, A. L. (2015). Interrater reliability in large-scale
assessments: Can teachers score national tests reliably
without external controls? Practical Assessment, Research
& Evaluation, 20(9), 9.

Roux, A. M., Shattuck, P. T., Rast, J. E., Rava, J. A., &
Anderson, K. A. (2015). National autism indicators
report: Transition into young adulthood. Life Course
Outcomes Research Program, A.J. Drexel Autism
Institute, Drexel University.

Sasson, N. J., Faso, D. J., Nugent, J., Lovell, S., Kennedy,
D. P., & Grossman, R. B. (2017). Neurotypical peers are
less willing to interact with those with autism based on
thin slice judgments. Scientific Reports, 7, 40700. https://
doi.org/10.1038/srep40700

Sasson, N. J., & Morrison, K. E. (2019). First impressions of
adults with autism improve with diagnostic disclosure
and increased autism knowledge of peers. Autism: The
International Journal of Research and Practice, 23(1),
50–59. https://doi.org/10.1177/1362361317729526

Schindler, V., Cajiga, A., Aaronson, R., & Salas, L. (2015).
The experience of transition to college for students diag-
nosed with Asperger’s disorder. The Open Journal of
Occupational Therapy, 3(1), 2. https://doi.org/10.15453/
2168-6408.1129

Simonoff, E., Pickles, A., Charman, T., Chandler, S., Loucas,
T., & Baird, G. (2008). Psychiatric disorders in children
with autism spectrum disorders: Prevalence, comorbidity,
and associated factors in a population-derived sample.
Journal of the American Academy of Child & Adolescent
Psychiatry, 47(8), 921–929. https://doi.org/10.1097/CHI.
0b013e318179964f

Sterling, L., Dawson, G., Estes, A., & Greenson, J. (2008).
Characteristics associated with presence of
depressive symptoms in adults with autism spectrum
disorder. Journal of Autism and Developmental Disorders,
38(6), 1011–1018. https://doi.org/10.1007/s10803-007-
0477-y

Thomas, A., Doyle, A., & Daly, V. (2007). Implementation
of a computer based Implicit Association Test as a meas-
ure of attitudes toward individuals with disabilities.
Journal of Rehabilitation, 73(2), 3.

Thompson, B. (2007). Effect sizes, confidence intervals, and
confidence intervals for effect sizes. Psychology in the
Schools, 44(5), 423–432. https://doi.org/10.1002/pits.20234

U.S. Census Bureau. (2019, February 21). Educational
Attainment in the United States: 2018. https://www.cen-
sus.gov/data/tables/2018/demo/education-attainment/cps-
detailed-tables.html.

Vaughn, E. D., Thomas, A., & Doyle, A. L. (2011). The
multiple disability Implicit Association Test:
Psychometric analysis of a multiple administration IAT
measure. Rehabilitation Counseling Bulletin, 54(4),
223–235. https://doi.org/10.1177/0034355211403008

Welkowitz, L. A., & Baker, L. J. (2005). Supporting college
students with Asperger’s syndrome. In L. J. Baker & L. A.

14 J. LIPSON ET AL.

https://doi.org/10.1111/j.1469-7610.2004.00215.x
https://doi.org/10.1111/j.1469-7610.2004.00215.x
https://doi.org/10.1016/j.paid.2006.10.021
https://doi.org/10.1037/a0036260
https://doi.org/10.1037/a0036260
https://doi.org/10.1007/s10803-014-2195-6
https://doi.org/10.1007/s10803-014-2195-6
https://doi.org/10.1006/jesp.2000.1470
https://doi.org/10.1006/jesp.2000.1470
https://doi.org/10.1111/j.1467-839X.2007.00228.x
https://doi.org/10.1111/j.1467-839X.2007.00228.x
https://doi.org/10.1037/t32651-000
https://doi.org/10.1023/A:1026362200139
https://doi.org/10.1023/A:1026362200139
https://doi.org/10.1177/1362361318824104
https://doi.org/10.1177/1362361318824104
https://doi.org/10.1007/s10803-011-1189-x
https://doi.org/10.1007/s10803-011-1189-x
http://www.nlts2.org/reports/
https://doi.org/10.1037/a0032734
https://doi.org/10.1038/srep40700
https://doi.org/10.1038/srep40700
https://doi.org/10.1177/1362361317729526
https://doi.org/10.15453/2168-6408.1129
https://doi.org/10.15453/2168-6408.1129
https://doi.org/10.1097/CHI.0b013e318179964f
https://doi.org/10.1097/CHI.0b013e318179964f
https://doi.org/10.1007/s10803-007-0477-y
https://doi.org/10.1007/s10803-007-0477-y
https://doi.org/10.1002/pits.20234
https://www.census.gov/data/tables/2018/demo/education-attainment/cps-detailed-tables.html
https://www.census.gov/data/tables/2018/demo/education-attainment/cps-detailed-tables.html
https://www.census.gov/data/tables/2018/demo/education-attainment/cps-detailed-tables.html
https://doi.org/10.1177/0034355211403008


Welkowitz (Eds.), Asperger’s Syndrome: Intervening in
schools, clinics, and communities (pp. 173–187). Lawrence
Erlbaum Associates Publishers.

Wenzel, C., & Brown, J. T. (2014). Beyond academic intelli-
gence: Increasing college success for students on the aut-
ism spectrum. In F. R. Volkmar (Ed.), Handbook of
autism and pervasive developmental disorders (4th ed.).
John Wiley & Sons, Inc.

White, M. J., Jackson, V., & Gordon, P. (2006). Implicit and
explicit attitudes toward athletes with disabilities. Journal
of Rehabilitation, 72(3), 33.

White, S. W., Ollendick, T. H., & Bray, B. C. (2011).
College students on the autism spectrum: Prevalence and
associated problems. Autism: The International Journal of
Research and Practice, 15(6), 683–701. https://doi.org/10.
1177/1362361310393363

BASIC AND APPLIED SOCIAL PSYCHOLOGY 15

https://doi.org/10.1177/1362361310393363
https://doi.org/10.1177/1362361310393363

	Abstract
	Method
	Participants
	Materials
	Activities list
	Societal Attitudes Toward Autism Scale (SATA)
	Implicit Association Test (IAT)
	Social Perception
	Autistic Trait Assessment

	Procedure
	Behavioral coding

	Results
	Manipulation check for ASD traits in confederate
	Descriptive statistics for explicit and implicit attitude measures
	Correlations among variables
	Social perception of the confederate
	Behavior data
	Data analysis strategy
	Non-verbal behavior
	Verbal behavior


	Discussion
	Application of present findings
	Limitations and conclusions

	Acknowledgments
	Disclosure statement
	References


