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Abstract.
BACKGROUND: The employment rates of autistic young adults continue to be significantly lower than that of their
neurotypical peers.
OBJECTIVE: Researchers in this study sought to identify the barriers and facilitators associated with these individuals’
transition into the workforce to better understand how educators and stakeholders can support students’ post-secondary career
plans.
METHODS: Investigators used a classification tree analysis with a sample of 236 caregivers of autistic individuals, who
completed an online survey.
RESULTS: The analysis identified critical factors in predicting successful employment for respondents 21 years and under
and those over 21 years old. These factors included: difficulties in the job search process, challenges with relationships at
work, resources used, job maintenance, motivation to work, and the application process.
CONCLUSION: These findings represent the first use of machine learning to identify pivotal points on the path to employment
for autistic individuals. This information will better prepare school-based professionals and other stakeholders to support
their students in attaining and maintaining employment, a critical aspect of achieving fulfillment and independence. Future
research should consider the perspectives of other stakeholders, autistic individuals and employers, and apply the findings to
the development of interventions.
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1. Introduction

Experts estimate that 50,000 autistic students age
out of school services each year and transition to
adult life (Centers for Disease Control and Preven-
tion, 2018). While most students with disabilities
work towards transition goal(s) related to employ-
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ment, only 58% of autistic adults reported holding
a job in their early twenties (Roux et al., 2017).
Research also indicates that autistic individuals report
high levels of a desire to work (Hendricks, 2010), yet
continue to experience unemployment at significantly
higher rates than the general population (Baldwin
et al., 2014; Krieger et al., 2012; Nord et al., 2016;
Richards, 2012; Roux et al., 2013; Scott et al., 2015;
Shattuck et al., 2011). Autistic young adults want to
work, and educators can equip them with the skills
and experiences necessary to do so effectively in the
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21st Century workplace. To assist in this process,
researchers, educators and practitioners (e.g., behav-
ior support specialists, employment coaches, other
service providers) must better understand what bar-
riers individuals may encounter along the path to
employment and what factors help to facilitate obtain-
ing and sustaining work.1

Investigators have found that 35% of autistic young
adults have never held a job and approximately half
of autistic young adults have worked for pay after
high school (Cidav et al., 2012; Roux et al., 2013;
Shattuck et al., 2012). Similarly, many autistic indi-
viduals have never been part of the workforce nor
attend educational programs after high school (Cidav
et al., 2012; Roux et al., 2015; Shattuck et al., 2012),
and their access to job shadowing, job skills training,
job placement support, job coaching, and internship
experiences during high school is consistently low
(Wagner et al., 2005). These activities not only pro-
vide opportunities to gain job skills and experience
but also allow the individual to become familiar with
the workplace environment and gain confidence in the
employee role. Further, employers value past work
experience, and adults with disabilities tend to have
held fewer volunteer positions, placing them at a
significant disadvantage compared to non-disabled
applicants. Given these considerations, understand-
ing how pivotal experiences, such as volunteering
and internships, positively contribute to the employ-
ment outcomes for autistic students is of the utmost
importance for educators and family members assist-
ing them in planning for the future (Hurley-Hanson
et al., 2020).

Not only are autistic young adults engaging in
work-based learning programming and attaining
post-secondary employment at lower rates, but they
also report lower quality of life outcomes than the
general population due to a lack of daytime activi-
ties (Taylor & Seltzer, 2011). A survey conducted by
Easter Seals (2008) of over 2,500 parents of autistic
individuals indicated the quality of their child’s life
to be a much deeper concern than for parents of indi-
viduals without ASD. Employment is an opportunity
for autistic adults to engage in meaningful activities
and feel like productive members of society, which
leads to a higher quality of life outcomes (Gal et al.,
2015; Sheeren et al., 2022).

1Rather than using the descriptor person(s) with autism, this
paper uses the term autistic, as emerging international research
indicates that this population, specifically autistic adults, prefer
identity-first language (National Autistic Society, 2021).

Previous research suggests that autistic young
adults experience significant difficulty in employ-
ment and multiple barriers to vocational pathways.
Little research has examined the barriers or facili-
tators that may increase or diminish the likelihood
of accessing paid employment. Gathering the per-
spectives of the parents and caregivers of autistic
young adults and the young adults themselves is
vital to our understanding of factors enhancing and
undermining a student’s ability to obtain and sustain
work (Chandroo et al., 2020; Cavendish & Con-
nor, 2018; Sansosti et al., 2017; Snell-Rood et al.,
2020). By investigating the critical factors on the
path to employment or unemployment, practition-
ers and educators can design effective and efficient
interventions that better prepare autistic students for
postsecondary life.

1.1. Barriers

According to current literature, autistic individuals
are likely to face several barriers to gaining employ-
ment. Autistic adults are not likely to use social
connections as a support in seeking employment
(Baldwin et al., 2014). They report low self-efficacy
in their belief in their work abilities (Lorenz et al.,
2016), and negative workplace experiences may rein-
force these maladaptive beliefs (Heslin et al., 2012).
Occupational choice is highly related to one’s beliefs
of efficacy, making these experiences discouraging
and destabilizing for the individual (Bandura et al.,
2001).

Autistic individuals who secure employment also
face significant challenges in maintaining employ-
ment (Baldwin et al., 2014; Lorenz & Heinitz, 2014;
Richards, 2012; Roux et al., 2013). When they
encounter conflict or stress at work, autistic adults
may quit or miss work without prior notice (Richards,
2012). Perhaps one of the biggest challenges to find-
ing employment for these individuals is navigating
the social demands of the workplace (Higgins et
al., 2008; Hurlbutt & Chalmers, 2004; Müller et al.,
2003). They also are more likely than their neurotyp-
ical peers to change jobs frequently and, as a result,
endure higher levels of ongoing stress and financial
concerns (Baldwin et al., 2014).

After exiting out of their school district, many
autistic students use local services to transition
to the workplace, such as vocational rehabilitation
(VR), supported employment (SE), and customized
employment (CE). However, a ten-year analysis
using the Rehabilitation Services Administration



A.J. Griffiths et al. / Enhancing employment outcomes for autistic youth 155

database uncovered that 62% of autistic clients did
not achieve employment (Alverson & Yamamoto.
2017). A significant difference between those who
did obtain employment and those who did not gain
employment was the number of services used.

1.2. Facilitators

Stakeholders must understand the variables related
to successful employment outcomes to develop and
implement effective interventions. Researchers have
found several areas that may be related to positive
results. For example, independent living skills such as
independent means of transportation, autonomy, and
ability to make decisions are highly correlated with
favorable employment outcomes for autistic young
adults (Mazzotti et al., 2016; Zalewska et al., 2016).
Additional research points to inclusion in the general
education setting, previous work experience (paid
or unpaid), parent involvement with education, high
expectations, social skills, and vocational training
as critical factors in attaining employment for autis-
tic young adults (Mazzotti et al., 2016). Roux et al.
(2013) found that the odds of ever having a paid job
were higher for those who were older, from higher-
income households, or who had better conversational
or functional skills.

Further, when thinking about the job search and
application process, employer practices are crucial
to successful employment outcomes (Lindsay et al.,
2019). Facilitators in the work environment may
include improving the employment process by break-
ing it up into stages, adjusting the environment for the
interview, or assessing the specific skills related to the
job- rather than a traditional interview (Lindsay et al.,
2019).

Though current and past literature shed light on
factors that facilitate and pose barriers to obtaining
and retaining employment for autistic youth, more
research is needed to assist all stakeholders in imple-
menting evidence-based interventions for students
transitioning into the workforce. If professionals can
better understand the factors facilitating and barricad-
ing access to employment, they can more effectively
leverage and address these variables and improve
vocational outcomes for autistic youth.

1.3. Current Study

Researchers designed this study to understand the
barriers and facilitators that affect the employment
of autistic individuals in order to assist educators

and stakeholders in constructing more effective sup-
ports and interventions for students transitioning
into the workforce. Primary investigators utilized a
decision tree methodology to provide a unique per-
spective on the path to employment. This project
focused on autistic youth who were able to obtain
employment and the associated factors that led to
paid employment. Specifically, this study aims to
answer the following research question: What pivotal
points exist on the pathway to employment for autis-
tic individuals? These data will allow educators and
practitioners to create and implement more impactful
employment interventions for transition-aged autistic
youth.

2. Method

2.1. Survey development

Researchers administered an online survey to sam-
ple a large population across a sizable geographic
region. They designed the survey instrument in many
stages, with multiple goals in mind. By conduct-
ing a review of the literature and identifying related
studies involving various stakeholders (e.g., New-
man et al., 2011; Erickson et al., 2014), the team
developed a basic framework and a list of questions.
Primary authors then constructed the survey instru-
ment using the framework of a three-pronged career
process based on Parsons’ (1909) trait-and-factor the-
ory of vocational development. Parsons posited that
one’s vocational decisions relied heavily on three
areas: awareness of one’s skill sets, knowledge of
viable employment opportunities, and the ability to
align one’s skill sets to these opportunities. With
this theoretical basis in mind, the structure included:
(1) early career aspirations and developmental pref-
erences (i.e., skills and interests), (2) training and
preparation for work (i.e., requirements of work),
and (3) working life (i.e., finding employment). The
survey contained questions about the potential obsta-
cles that interrupt this process and the facilitators that
may improve outcomes. Researchers then determined
common obstacles by identifying difficulties that
these young adults had faced during their progres-
sion through the three steps. Authors purposefully
grouped the questions into categories for later data
organization and analysis.

Throughout survey construction, primary authors
also consulted multiple groups for suggested revi-
sions. These groups included: administrators from
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community service provider agencies, school district
and university personnel and two local parent support
groups. The individuals provided informal feedback
about content and readability. Another staff member
volunteer, who identified as autistic took the sur-
vey in a meeting with the authors by reading aloud
and answering each question on the computer and
verbally. The volunteer asked questions for clarifica-
tion and delivered feedback throughout the process.
To garner insights from the familial perspective, a
parent of an autistic individual evaluated the survey
in a similar exercise. The research team discussed
each question and all feedback provided from con-
sulting parties and reviewed for readability as well
as survey structure. The final instrument consisted
of 37 questions, some of which required responses
to related sub-questions, and took approximately 20
minutes to complete online. After obtaining Insti-
tutional Review Board approval, the research team
finalized the survey instrument in the electronic sur-
vey platform (Qualtrics), which generated a unique
resource locator (URL).

2.2. Study sample

A total of 378 respondents submitted the online
survey. Of those respondents, 279 were considered
caregivers, and 26 were the young adults themselves.
Although the survey was directed to both caregivers
and young adults, we, unfortunately, did not receive
enough responses from young adults to analyze the
data and hope to gather further data and conduct fur-
ther analyses in a future study.

Of the caregiver respondents, 271 answered our
target question: Has the young adult ever been
employed and earned money? The analysis data set
was filtered using the following inclusion criteria.
Investigators narrowed down the original sample of
378 submitted surveys to the 271 respondents who
indicated whether the young adult had ever held a
paying job, which served as the target variable. Next,
they included only the 261 surveys about young adults
over the age of 15. They further subsampled their final
dataset to the 236 surveys about young adults with an
ASD diagnosis. All statistics detailed in the results
section will correspond to the final dataset of 236
surveys.

2.3. Data collection

To access a broad range of caregivers and young
adults who may be in and out of the high school

setting, investigators requested assistance in recruit-
ment efforts from the county regional center, two
local parent/caregiver support groups, and a com-
munity mental health service agency that supports
transitional-aged autistic youth. The research team
selected these groups based on the population they
serve, the services they provided, as well as each
organizations’ expressed willingness and interest in
participating. Each of these communities resided in
California at the time of the study. Participating agen-
cies and support groups agreed to send out an email
invitation to their clientele. They also shared this
information across their social media channels. The
research team provided agencies with an invitation
text describing the study and a URL survey link
to send to their established contacts. Recipients of
the survey invitation included caregivers or family
members who are knowledgeable about the pre-
employment and employment experiences of autistic
individuals. Those eligible to participate included
the autistic person, their parent(s), or another care-
giver(s). As we did not receive enough responses from
autistic individuals to effectively analyze the data, we
focused this study on the parents and caregivers of
such individuals. Respondents did not receive mone-
tary compensation for their participation. The survey
link remained active and open for a total of 12 weeks.
The investigators could not calculate the percent-
age of returns because the survey did not include an
individual identifier, and it is possible that further dis-
tribution occurred through original groups (e.g., word
of mouth, text and email forwarding).

By utilizing a traditional analytical process, the
researchers had no knowledge of who was respond-
ing, only the demographic categories that the
respondents provided. Primary authors collected
quantitative and qualitative data via the survey,
although the only reported quantitative data here. The
team obtained quantitative data primarily through
forced-choice or ranking questions. Authors used
standard survey nomenclature for most questions
(e.g., Likert scales) and included a short text box for
several questions allowing respondents to provide a
more detailed response. (Dillman et al., 2014).

2.4. Data analysis

Researchers in this study utilized machine learn-
ing to help predict a path for autistic young adults to
obtain a paying job successfully. Although there are
more contemporary algorithms, such as deep neu-
ral network architectures, these models are “black
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boxes” and do not provide insight into how the
prediction is made. First introduced by Breiman,
Friedman, Stone, and Olshen (1984), classification
and regression tree (CART) models offer a clear and
easily understandable explanation for why a spe-
cific prediction was made for a provided input. For
the purposes of this work, decision trees have sev-
eral appealing properties over more basic statistical
techniques. They are robust to outliers, are able to
capture non-linear relationships among independent
and dependent variables, and simultaneously provide
a quantitative measure of variable importance in the
model along with a human-readable set of criteria
(i.e., rules) that specify the model. This allows users to
easily apply the technique and consumers of research
to easily understand the outcomes by both domain and
non-domain experts.

The goal of a decision tree is to correctly separate
a sample population into homogeneous subgroups,
such that following the tree from its root to its leaves
provides the decision criteria to classify a specific
data point. This study utilized a classification tree to
assign an individual into one of two categories: hav-
ing been paid for employment or never having been
paid for employment. The classification tree predicts
the likelihood of reaching the target value, along with
a clear path that leads to the decision. The tree is recur-
sively constructed by posing a sequence of logical
if-then conditions from independent variables with
the answers’ determining the next condition, if any.
These conditions are known as splits in the tree. At
each node, the model creates a set of possible splits
for each predictor variable and chooses the variable
which will generate the greatest purity (i.e., homo-
geneity) in the resulting child nodes (i.e., nodes below
the split). The variables used to make the splits indi-
cate a significant contribution to the prediction of
the target variable. To better understand those con-
tributors, researchers considered variable importance
measures. Regardless of whether they appear in the
final tree construction, the program ranked all vari-
ables with a variable importance measure. Breiman
et al. (1984) provides a description of the CART
algorithm and methodology. Statistically, the CART
algorithm produces a model consisting of optimal
discriminants for predicting the classification target
from the provided training data. A key advantage
is that the resulting model is human-readable in the
sense that traversing the tree corresponds to applying
a set of if-then rules learned by the model

A classification tree begins with a primary (i.e.,
root) node consisting of the entire sample (i.e., first

subgroup). Each independent variable is explored
as a way to split the parent node into child nodes
(i.e., subgroups), using a goodness of split based on
a purity measure, for example, information entropy,
that corresponds to classification accuracy. The
variable with the greatest predictive power will be
used to split the nodes. This process repeats until
a pre-specified limit is reached or until splitting no
longer improves the model. Child nodes with no
splits are known as terminal nodes. Terminal nodes
correspond to the final classification of the group–in
this case, whether or not the individual had ever held
compensated employment.

Two common impurity measures are information
gain based on the decrease in entropy and the Gini
impurity index. The algorithm considers two types
of splits when constructing a classification tree: pri-
mary and surrogate. Variables that yield the highest
purity measure after splitting a node are the primary
splits that appear in the final tree construction (see
Fig. 1). The variable importance measure, however,
will include the variables with the top-five highest
purity measures for each primary split. Surrogate
splits are a method for handling missing data and
are used to continue down a path when the pri-
mary split is missing. Meaning, if the respondent
didn’t answer the survey question used to make
the primary split in the tree, the model would use
their response to the question about the surrogate
split to decide which path to follow. Surrogate splits
never appear in the final tree construction. How-
ever, the variable importance measure will include
the five variables that can mimic the primary splits at
a given node. Regardless, if the variable appeared
in the tree that may be surrogate split, the vari-
able importance measure generally has a positive
correlation with predictive power on the target vari-
able.

Researchers use classification trees in a variety of
studies, including the investigation of employment
factors for individuals with disabilities (Catalano et
al., 2006; Chan et al., 2011; Chang et al., 2006). Sima
et al. (2015) also used this methodology to evaluate
employment risk factors for youth with disabili-
ties, and by Hyde et al., (2018) to predict employer
recruitment of autistic individuals. We expand on this
previous work here by using this machine learning
approach to identify the facilitators and barriers sur-
rounding the transition of autistic individuals into the
workplace, quantify their importance, and provide an
interpretable set of rules to predict placement in a
compensated position.
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3. Results

3.1. Study sample demographics

Respondents reported data across a distribution of
ages. For those included in our final sample, data
reflected information about young adults between the
ages of 15 and 17 years old (20%), 18 to 21 years
old (38%), 22 to 25 years old (25%), 26 to 29 years
old (11%), and over 30 years old (6%). A majority
of respondents (57%) indicated only an ASD diag-
nosis, while the remaining respondents reported at
least one comorbid diagnosis. The survey participants
included primarily people who identified as mothers,
and the sex of the autistic individual the respon-
dent described in the survey was predominantly male
(78%). To gather information about the individual’s
level of “functioning,” authors integrated a survey
item based on the same descriptions of “support
required” as outlined in the Diagnostic and Statisti-
cal Manual of Mental Disorders, 5th edition (DSM-5;
American Psychiatric Association, 2013). The major-
ity of the survey outcomes indicated the young adult
needed the minimum level of “support” described.
See Table 1 for specific data regarding demographic
characteristics.

3.2. Data analysis

Authors created 28 discrete numeric predictor
variables using 44 of the survey questions and sub-
questions. This set included the majority of the survey

questions unless the item did not have a large enough
n to assume that the responses were generalizable, or
there was no natural ordering in the response options
to create an ordered numeric variable, which needed
for the model. After performing Pearson’s chi-square
test between the predictor and target variables, 19
variables (see Table 2 for variables and associated
survey questions) were independent, using � = 0.05
as the significance level (Bender & Lange, 2001).

Using the Gini index impurity measure (Breiman
et al., 1984), primary authors constructed a classifica-
tion decision tree (Fig. 1), using the 19 independent
variables to predict a young adult’s paid employ-
ment status. To avoid overfitting, the team trained
the model using 80% of the data, hereinafter referred
to as the training sample. They then tested on the
remaining 20%, while preserving the overall class
distribution for the target variable. The proportion
of target responses was consistent in the training,
testing, and overall sample. Investigators created the
training and testing sets randomly, and no duplicate
data points exist across them. The training sample,
used to create the model, was completely independent
of the data used to test the model’s accuracy (i.e., the
testing sample) to minimize the chance of overfitting.
Researchers determined the depth of the tree by min-
imizing the misclassification rate, and they employed
the surrogate method to handle any missing predictor
variables.

The authors reported the overall frequency,
employment rate, and variable importance for each
of the 16 predictor variables with a variable impor-

Table 1
Demographic characteristics of survey respondents and individual of focus (n = 236)

Variable Frequency Percentage
(n) (%)

Comorbid Diagnoses
Autism Spectrum Disorder Only 134 57
Intellectual Disability 30 13
Communication/Speech/Language 33 14
Attention Deficit 40 17
Specific Learning Disorder 18 8
Mental Health Disorder 42 18
Other disorder 18 8

Role
Mothers 177 75
Another Relative 33 14
“Other” Type of Caregiver 26 3

Sex of Autistic Individual
Male 184 78
Female 52 22

Level of Support Required
Individual needs support 107 46
Individual needs substantial support 82 35
Individual needs very substantial support 47 20
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Table 2
Variable name and survey items

Variable Associated Survey Item

Age Age of the young adult.
Support In general, the young adult requires: support, substantial support, very substantial support. (choose one)
Volunteer Did the young adult participate in volunteer work? Length of time that the young adult has volunteered.
High school Is the young adult currently in high school? If not, did the young adult graduate from high school with:

high school diploma, certificate of completion? (choose one)
Outside classes Did the young adult participate in lessons or classes outside of high school?
Job interest Has the young adult expressed interest in pursuing a specific job or career?
Hobbies Did the young adult participate in hobbies?
Work understanding How realistic is the young adult’s general understanding of the world of work?
Resources used In the past 6 months, which of the following has the young adult used in seeking employment? (select

from 11 options)
Resume How challenging is developing a resume for the young adult?
Work experience How challenging is gaining relevant work experience for the young adult?
Skills match understanding How challenging is understanding the match between skills and job for the young adult?
Work search How challenging is searching for work for the young adult?
Applications How challenging is completing application materials for the young adult?
Interviewing How challenging is interviewing for the young adult?
Maintaining job How challenging is maintaining a job for the young adult?
Work relationships How challenging is managing interpersonal nature of professional relationships for the young adult?
Motivation to work How challenging is motivation to work for the young adult?
Work environment How challenging is finding a work environment that is supportive of youth with special needs for the

young adult?

Fig. 1. Classification decision tree.
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Table 3
Variable importance (N = 236)

Variable n Employed Importance
n (%)

Age 20.21
15–17 years 48 4 (8%)
18–21 years 89 23 (26%)
22–25 years 60 37 (62%)
26–29 years 26 19 (73%)
30+ years 13 12 (92%)

Work search 10.81
Not challenging at all 10 9 (90%)
Somewhat challenging 26 20 (77%)
Challenging 35 16 (46%)
Very challenging 47 18 (38%)
Extremely challenging 100 22 (22%)

High school 9.03
Not in high school 4 1 (25%)
In high school 81 10 (12%)
Certificate of completion 60 25 (42%)
Diploma 90 59 (65%)

Maintaining job 5.96
Not challenging at all 31 25 (81%)
Somewhat challenging 26 18 (70%)
Challenging 44 20 (45%)
Very challenging 41 8 (20%)
Extremely challenging 71 15 (21%)

Work relationships 5.62
Not challenging at all 7 6 (86%)
Somewhat challenging 27 19 (70%)
Challenging 35 21 (60%)
Very challenging 49 16 (33%)
Extremely challenging 98 23 (23%)

Motivation to work 3.66
Not challenging at all 52 31 (60%)
Somewhat challenging 44 15 (34%)
Challenging 40 21 (53%)
Very challenging 32 16 (50%)
Extremely challenging 48 3 (6%)

Applications 2.87
Not challenging at all 20 13 (65%)
Somewhat challenging 37 21 (57%)
Challenging 44 22 (50%)
Very challenging 38 12 (32%)
Extremely challenging 77 17 (22%)

Resources used 2.55
Did not utilize 118 29 (27%)
Utilized 115 63 (55%)

Job Interest 2.36
Did not express interest 84 23 (19%)
Expressed interest 152 72 (47%)

Work understanding 2.23
Not at all realistic 62 15 (24%)
Somewhat realistic 122 42 (34%)
Moderately realistic 38 26 (68%)
Extremely realistic 14 12 (86%)

Volunteer 2.11
Not challenging at all 141 44 (31%)
Somewhat challenging 19 9 (47%)
Challenging 27 13 (49%)
Very challenging 31 16 (52%)
Extremely challenging 18 13 (72%)

(Continued)

Table 3
(Continued)

Variable n Employed Importance
n (%)

Skills match understanding 2.00
Not challenging at all 17 12 (71%)
Somewhat challenging 34 19 (56%)
Challenging 43 19 (44%)
Very challenging 54 21 (39%)
Extremely challenging 70 14 (20%)

Work Experience 1.42
Not challenging at all 9 8 (89%)
Somewhat challenging 28 18 (64%)
Challenging 40 23 (58%)
Very challenging 54 20 (37%)
Extremely challenging 84 15 (18%)

Hobbies 1.35
Did not participate 116 36 (31%)
Participated 120 59 (49%)

Support 1.35
Support 108 61 (56%)
Substantial support 82 24 (29%)
Very substantial support 46 10 (22%)

Resume 0.85
Not challenging at all 27 21 (78%)
Somewhat challenging 30 13 (43%)
Challenging 43 22 (51%)
Very challenging 33 13 (39%)
Extremely challenging 86 17 (20%)

tance measure of at least one, or rounded to one, in
Table 3. The table also includes similar statistics for
each variable level.

The research team classified terminal tree nodes
into three categories. Those with employment rates
at least 10% lower than the overall sample of 40%
were considered below average, those at least 10%
above the overall sample were considered above
average, and other terminal nodes were considered
comparable to the overall average. Researchers then
performed data management and analysis using the
software environment R (R Core Team, 2018), and
constructed the classification tree t using the R pack-
age rpart (Therneau, 2018).

3.3. Descriptive results

Of the 236 sample individuals, 95 (40%) had at
least one instance of paid employment. The three
groups with the highest employment rates were those
individuals over the age of 30 (92%), and those who
did not find searching for work (90%) or gaining work
experience (89%) challenging at all. Upon examining
the individuals over the age of 30, 92% were male, and
most required support (46%), or substantial support
(38%), with only 15% requiring very substantial sup-
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port. All members of this group earned a high school
diploma (77%) or certificate of completion (23%).
Surprisingly, only 23% found searching for work not
challenging at all, 15% found it somewhat challeng-
ing, and 54% found it very challenging or extremely
challenging. Only 69% found the motivation to work
not challenging at all or somewhat challenging; how-
ever, 54% found it very or extremely challenging
to manage the interpersonal nature of professional
relationships. Maintaining a job was not challenging
(15%), somewhat challenging (23%), or challenging
(31%) for most over the age of 30, while only 23%
found it very or extremely challenging. Completing
application materials was not challenging or some-
what challenging for 46%; 15 % found it challenging,
and 23% found it very or extremely challenging.

The group with the lowest employment rate (6%)
involved those who found it extremely challenging to
be motivated to work. Within this group, 33% were
aged 15–17, none of whom had been employed for
pay, volunteered, or used available resources to search
for employment in the past six months. Those aged
15–17 in this group almost always (94%) responded
very or extremely challenging to questions about the
barriers to finding a job, and all are currently in
high school. The majority (44%) of respondents who
found it extremely challenging to be motivated to
work were aged 18–21 and also had no instances of
paid employment. They responded extremely chal-
lenging 91% of the time to questions on the barriers to
finding a job. Most individuals in this group between
18–21 years old were still in high school (76%), while
the rest had earned a certificate of completion (19%)
or a diploma (5%). The remaining respondents (23%)
who found it extremely challenging to be motivated
to work were aged 22–29 years old and had a paid
employment rate of 27%. All in this group, aged
22–29, found it extremely challenging to be motivated
to work and find a work environment that supports
youth with special needs. One individual (9%) was
not enrolled in or completed high school, one was
currently enrolled (9%), 45% earned a certificate of
completion, and 27% received a high school diploma.
Most found it extremely challenging to maintain a
job (55%), while the remaining respondents reported
it challenging (18%) and very challenging (18%).
Completing the application materials was not at all
challenging for 27%, challenging for 9%, very chal-
lenging for 9%, and extremely challenging for 55%
of individuals in this subgroup. No individuals over
30 years old found it extremely challenging to be
motivated to work.

3.4. Decision tree model

The decision tree had a total of 15 nodes, seven
terminal nodes, seven splits, and four levels. The
model predicted employment status with 93% accu-
racy and 85% specificity on the testing data set (20%
of the overall sample). All of the following statis-
tics pertaining to the nodes of the decision tree were
based on the training sample of 289 surveys (80% of
the overall sample). The data indicated that 45% of
the individuals used to train the model were in the
two terminal nodes with below-average employment
rates (6%, 14%, 20%), while 56% of the individuals
were in the four terminal nodes with above-average
employment rates (63%, 64%, 65%, 85%). The one
terminal node with an employment rate (33%) com-
parable to the overall average accounted for 5% of
the individuals.

One of the benefits of using a classification tree is
it removes human bias and splits the data into groups
using mathematical formulas. This type of model
splits the data into smaller and smaller groups by
identifying patterns that can help make predictions.
In this case, the variable that provided the most pre-
dictive power for having paid employment was age;
we call this the primary split of the tree. Not only does
the model identify age as an important variable, but
it also determined, mathematically, that splitting the
data at age 21 would provide the most accuracy in the
prediction. The primary split of our classification tree
was on the age of the individuals. Participants aged
21 or less (Node 2) had one-third of the employment
rate of those over the age of 21 (Node 3) with rates of
23% vs. 69%. Those who found it challenging, very
challenging, and extremely challenging to search for
work were used as a split for those younger than 21
in Level 2 (Nodes 4, 5) with employment rates of
15% and 65%, respectively. Those who found it very
or extremely challenging to maintain a job were con-
sidered for splitting criteria in Level 2 for those over
21 (Nodes 6, 7) with respective employment of 46%
and 85%. One could infer that those in the younger
group had less opportunity and practice to search
for work, which may pose a challenging obstacle to
future employment. It is also possible that those over
21 years old have been able to experience the work
search process for some years. These individuals have
had jobs but may struggle to maintain their job once
obtained.

For those 21 and under, Level 3 splits using the
challenges of maintaining work relationships (Nodes
8, 9), with respective employment of 6% for those
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who find it very or extremely challenging and 43%
for those who find it not at all challenging, somewhat
challenging, or challenging. Navigating relationships
in the professional setting can be particularly over-
whelming for autistic individuals. Some individuals
may require additional skills training and supports
once they obtain employment. The challenge of being
motivated to work provides the split in Level 3 for
those over 21 (Nodes 12, 13). There is a 14% employ-
ment rate for those who find it extremely challenging
and a 54% employment rate for those who found it
less than extremely challenging to be motivated to
work. Individuals who are not motivated to work are
unlikely to seek employment or present as a viable
candidate to a potential employer.

Level 4 considers whether a young adult has used
resources to seek employment in the past six months
(Nodes 18, 19) as the splitting criteria for those over
21. This split generates an employment rate of 20%
for those who did not use resources to seek employ-
ment and 64% for those who did. Although this may
seem obvious, accessing the available resources may
be a primary goal when developing a transition-to-
work plan. For young adults over 21 years old, Level
4 splits on the challenges of completing application
materials (Nodes 26, 27). Surprisingly, those who
found it very or extremely challenging to complete
application materials had an employment rate of 63%.
Those who found it not challenging, somewhat chal-
lenging, or “just” challenging had an employment
rate of 33%. Below, the authors describe the deci-
sion tree terminal nodes grouped by employment rate
classification.

Below-average employment rates

Node 8. This node contained 68 individuals (36%
of the training sample) age 21 and younger who found
it challenging, very challenging, or extremely chal-
lenging to search for work. They also found it very
or extremely challenging to maintain work relation-
ships. This group had an employment rate of 6%,
which was the lowest in the model.

Node 12. This node contained seven individuals
(4% of the training sample) over the age of 21 who
found it very or extremely challenging to maintain
a job as well as extremely challenging to be moti-
vated to work. This group had an employment rate of
14%.

Node 18. This node contained ten individuals (5%
of the training sample) under 21 years old who found
it challenging, very challenging, or extremely chal-
lenging to search for work. They responded that it

was not challenging, somewhat challenging, or chal-
lenging to maintain work relationships. They did not
use any resources to seek employment. This group
had an employment rate of 20%.

Comparable employment rates

Node 26. This node contained nine individuals (5%
of the training sample) over 21 years old who found
it very or extremely challenging to maintain employ-
ment. The motivation to work was less than extremely
challenging. Moreover, it was not challenging, some-
what challenging, or challenging to complete the
application process for this group and they had an
employment rate of 33%.

Above-average employment rates

Node 27. This node contained 19 individuals (10%
of the training sample) over the age of 21, who found
it very or extremely challenging to maintain employ-
ment. They did not find it extremely challenging to
be motivated to work and found it very or extremely
challenging to complete the application process. This
group had an employment rate of 63%.

Node 19. This node contained 11 individuals (6%
of the training sample) under 21 years old who
found it challenging, very challenging, or extremely
challenging to search for work. They found it not
challenging, somewhat challenging, or challenging
to maintain work relationships, and did use resources
to seek employment in the past six months. This group
had an employment rate of 64%.

Node 5. This node contained 17 individuals (9% of
the training sample) age 21 and younger who found
it not challenging or somewhat challenging to search
for work. This group had an employment rate of 65%.

Node 7. This node contained 48 individuals over
the age of 21 (44% of the training sample) who found
it not challenging, somewhat challenging, or chal-
lenging to maintain employment. This group had an
employment rate of 85%, and the highest employ-
ment rate in the model.

4. Discussion

The results of this study support many of the
conclusions in related studies regarding barriers and
facilitators to employment. However, this particular
data set and analysis helped identify pivotal points of
intervention on the path to paid work. These results
also allow educators and stakeholders to consider
transitioning to post-secondary life in two unique
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and distinct ways: early preparation of youth under
21 years old for employment and the employment
experiences of those who over 21 years old. The deci-
sion tree analysis indicated that age was an important
marker in thinking about and planning for employ-
ment. Given the split results, the authors discuss
findings in these two areas.

Youth under 21 years old tended to have lower
employment rates than the older group. These rates
make sense, as the individuals likely have had fewer
opportunities for employment and perhaps support-
ing stakeholders (e.g., parents, teachers, counselors,
etc.) have placed less emphasis on employment dur-
ing their adolescent years. The search for work is
a clear indicator of employment. If the individual
found it difficult to search for work, they were less
likely to be employed than if the individuals found it
easier to search for work. This finding reaffirms the
importance of explicit instruction on the job search
process and the skills required of prospective posi-
tions as a potential area of intervention (Rowe et al.,
2018).

Moreover, the perception of difficulty associated
with developing and maintaining relationships in the
workplace is a strong indicator of future employ-
ment. For many autistic individuals, interacting with
other individuals, particularly those in an unfamiliar
environment, can feel intimidating and overwhelm-
ing. Concerns about workplace interactions could
significantly impact employment outcomes and, as
a result, stakeholders should assist in the develop-
ment of interpersonal skills within job preparedness
programming. As indicated in the literature, through
volunteer work and other on-site opportunities, youth
can gain real-world experience and practice skill
application in authentic workplace environments.
On-site experiences also allow for the development
of job-related soft skills, building confidence, and
gaining an understanding of the world of work
(Bellman et al., 2014). Learning how to develop
workplace relationships during an internship or vol-
unteer position might make it easier to navigate
the social dynamics of a workplace later. Promot-
ing pro-social relationships amongst peers in the
classroom is also an opportunity to practice interact-
ing with “colleagues” in a structured environment,
where students feel supported and can receive timely
feedback on skill application. Educators can also
supplement these skills by providing lower stakes
classroom activities that allow for continued practice
and reinforcement of social skills required of stu-
dents in work-based learning experiences. Helping

youth under 21 gain experience through volun-
teer work, strengthening work-related social skills
through instructional activities in the classroom set-
ting, and developing their job search skills is crucial
to enhancing employment outcomes (Walsh et al.,
2018).

For respondents over 21 years old, maintaining
a job was an essential marker in the employment
rates of these individuals. This outcome indicates
that although practitioners invest much time in the
job search and attainment of skills, it is essential
to focus on building the appropriate skills and sup-
port for maintaining employment. Identifying critical
vocational skills and relevant academic skills and pro-
viding ample practice and instruction on those skills
could improve a student’s ability to maintain work
(Bartholomew et al., 2015). An Individualized Edu-
cation Plan (IEP) team can also provide information
and resources on community-based services to older
students and their support networks to continue build-
ing skills once they have aged-out of the public school
system.

Motivation for work was a crucial indicator
of employment success. Specifically, those who
reported it extremely challenging to be motivated to
work had low rates of employment (14%). There
are many potential reasons that someone would feel
unmotivated or present as unmotivated. Investiga-
tors hypothesize, perhaps that individual had multiple
experiences of failure during his or her school years.
Alternatively, it is possible that the struggle to gain
employment led to participants giving up the pursuit
entirely. Individuals may be avoiding the work expe-
rience due to fear of failure, or related mental health
conditions, such as anxiety or depression.

Classroom educators should consider integrating
various strategies to cultivate and sustain motivation
as a necessary part of pre-vocational skill-building.
Actively participating in their IEP meeting is one
way transition-aged autistic youth can develop skills
related to motivation, such as self-efficacy. Educa-
tors can assist in this process by holding a pre-IEP
meeting in which the student has time to review their
IEP and discuss with their case carrier how they plan
to contribute to the meeting (Martin et al., 2004;
Cavendish et al., 2017). Collaboration with and refer-
rals to school- or community-based psychological
service providers can also assist autistic youth for
whom lack of motivation is a result of more signifi-
cant mental health issues.

The job application experience was also an essen-
tial factor in predicting employment outcomes. As
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reported above, those who viewed the application
process as very or extremely challenging were more
likely to be employed. Perhaps those who were unsuc-
cessful in obtaining a job or had not spent much time
on the application process would not view it as impor-
tant or challenging. Alternatively, some of those
individuals may not have completed an application
before and did not expect it to be a challenging task.
With these factors in mind, special education teach-
ers and vocational specialists can include learning
objectives and goals aligned to application processes
(e.g., interviewing strategies, completing application
paperwork, crafting a resume, etc.) to bolster student
preparedness.

Notably, variable importance measures, whether
or not they appear on the decision tree, are good
indicators of employment rates. Here, the authors out-
line some of the variables with the highest power
in predicting paid employment to provide a sense
of student needs and tools for educators and practi-
tioners to consider when assisting youth in planning
for employment. The following variables were indi-
cators for the entire training sample but may be
more helpful to some individuals than others regard-
ing obtaining viable employment: the work search
process, job maintenance, professional relationships,
applications, and utilization of resources. All of
these variables appear in the literature; however,
using variable importance measures can help school
communities and stakeholders know where to start.
Given these pivotal points along the path to paid
employment, educators can prioritize and develop
educational opportunities aligning to the training and
experiential needs of those entering today’s work-
force.

A strength of this study is the research teams’
approach to data analysis. To our knowledge, this
study is the first use of this analysis method to further
understand employment barriers and facilitators from
the perspective of caregivers of autistic individuals.
Those conducting disability research are increasingly
using classification trees to better understand the fac-
tors that influence eligibility, services, and outcomes
(Chan et al., 2006; Kolakowsky-Hayner, 2010; Hur-
ley et al., 2008). The classification tree methodology
highlights key variables that pertain to helping to
prepare individuals for post-secondary life, and, in
turn, improved employment outcomes. This approach
indicates that these variables do not affect employ-
ment in a linear, additive fashion. Instead, relevant
variables behave in a manner that is suggestive of a
complex, highly interactive framework. Understand-

ing this framework is necessary to propose effective
interventions for individuals who are preparing for
employment.

4.1. Implications for future research and
practice

There are several implications for future research
and practice when considering the results of this
study. By identifying subpopulations of youth with
disabilities who are more at-risk for poor employ-
ment outcomes based on an analysis of modifiable
characteristics researchers, educators and other prac-
titioners can create more targeted interventions. For
example, researchers and educators can develop tools
to assist in the work search process. These tools could
help individuals gain the skills needed to reduce feel-
ings of being overwhelmed or intimidated by the
process of searching for work. Specifically, this infor-
mation yielded from this study allows for educators
and transition specialists to thoroughly assess the
needs and support the skill development of groups
at increased risk of future employment difficulties,
by considering traits associated with vocational chal-
lenges.

This study is the first phase in understanding the
potential path to paid employment for autistic indi-
viduals who are preparing to enter the workforce
or currently in the job search process. Gathering
information from caregivers of autistic youth allows
supporting parties to gain a deeper understanding of
the needs of students with disabilities and, in turn,
more effectively advocate for equitable vocational
opportunities. Obtaining additional data (i.e., follow-
up survey items, interviews, focus groups, etc.) from
varied respondents to contextualize the results of the
present study might allow researchers and practition-
ers to better understand the role and impact of certain
variables such as diminished motivation amongst
autistic youth. Additionally, we must understand
the perspectives of the other key stakeholders (e.g.,
autistic individuals, employers, educators). Future
research would benefit from collecting more perspec-
tives from a larger national or international sample
to expand our understanding of what constitutes
effective post-secondary preparation. Once these per-
spectives are understood, stakeholders can then use
these data to enhance preparation and intervention
programs in schools, post-secondary institutions, and
the workplace.
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4.2. Limitations

There are several limitations researchers and edu-
cators should consider when reviewing this study. The
authors chose decision tree analysis because it clari-
fies how the model develops the predictions that allow
researchers and readers to understand the career path
more clearly. Nevertheless, this analysis is more sus-
ceptible than other types of analyses to changes in
data. For decision tree analysis, the more individu-
als one has, the more accurate and stable the analysis
becomes. Although this study’s sample size was ade-
quate to run these analyses, in the future, obtaining
more responses would provide a more stable model.

Further, due to the sample size, the research
team had to limit the number of variables used
to avoid overfitting the model (i.e., to make the
results more generalizable). Finally, the target vari-
able used did not account for the individual’s
success once employed; instead, it concerned ini-
tially acquiring employment. Thus, future research
should address issues of employment experiences and
maintenance once employed. Other considerations
could include designing additional survey questions
to allow respondents to elaborate on traits that tend to
be more nebulous and varied across individuals (e.g.,
motivation). Obtaining additional qualitative infor-
mation would help to contextualize the results of the
decision tree analysis as themes related to common
response patterns amongst various groups could be
identified.

5. Conclusion

Although many studies have identified the same
barriers and facilitators as potential issues related to
employment confirmed in this study, the unemploy-
ment rates of autistic individuals continue to remain
unacceptably low. There has not been a study that
looked at these factors through decision tree analy-
sis. This process allows users to identify variables that
are most impactful on an individual’s path to employ-
ment. While many stakeholders are working together
to improve employment outcomes for autistic indi-
viduals daily, our systems of support are stressed, and
the challenges are overwhelming. All parties need a
clearer picture of priorities to ensure efficiency and
effectiveness in our approach to improving employ-
ment. This study is an initial start in building a better
understanding of where to make the most pivotal and
impactful changes to our intervention process.
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