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PERSPECTIVES

Abstract: Individuals with disabilities, including individuals with an autism spectrum disorder 
(ASD), are underrepresented in science, technology, engineering, and mathematics (STEM) 
fields. With the importance of STEM skills in future employment and other disciplines, effective 
instructional strategies must be identified to enhance early and sustained access to STEM for 
students with ASD. However, the literature identifying effective STEM-specific supports and 
practices for this population of students is sparse and regarding engineering, there are no 
empirical studies that focus on teaching engineering skills to students with ASD. Therefore, the 
article aims to provide an overview of the available literature on the perspectives of engineering 
educators and suggested strategies aimed at supporting students with ASD in K-12 instruction 
and higher education. Additionally, recommendations regarding employment preparation 
and shifting the workplace environment to support individuals with ASD are presented. The 
available literature reveals limitations and implications for future research including the 
presentation of the voices of individuals with ASD across the spectrum. Furthermore, there 
continues to be work that must be done to prepare educators, employers, peers, and colleagues 
to better understand the disability and support individuals with ASD in all contexts.
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SUPPORTING STUDENTS WITH AN 
AUTISM SPECTRUM DISORDER IN 
ENGINEERING: K-12 AND BEYOND

The science, technology, engineering, and 
mathematics (STEM) workforce demand con-
tinues to strengthen. According to the U.S. 
Bureau of Labor Statistics (BLS) 2019–29 
employment projections, occupations in the 
STEM field are expected to increase 8.0 
percent by 2029, compared with 3.7 percent 
for all occupations (Zilberman & Ice, 2021). 
There were approximately 2.4 million job 
vacancies in the STEM field between 2008 
to 2018 (Carnevale et al., 2011) and a pro-
jected 3.5 million job vacancies by 2025 in 
the United States according to the National 
Association of Manufacturing and Deloitte 
report (Giffi et al., 2015). It is expected that 
more than 2 million of these vacancies will 
go unfilled due to a shortage of individuals 
entering the workforce at a rate required for 
continued globalization and technological 
advancement (Carnevale et al., 2011). The 
U.S. government has identified underrepre-
sented groups such as women, minorities, 
and persons with disabilities as critical in 
filling these positions related to science and 
engineering (Carnevale et al., 2011; National 
Science Foundation, 2013). Advancing Excel-
lence in P-12 Engineering and The American 
Society for Engineering Education (2020) 
states that such efforts to diversify the field 
will lead to advancements in technology and 
innovation, and “a more robust and demo-
cratic community” (p. 40). 

Ehsan et al. (2018) emphasize that engaging 
individuals with disabilities in STEM educa-
tion is necessary for preparing this popula-
tion for the growing workforce. Specifically, 
individuals with an autism spectrum dis-
order (ASD) represent one of the untapped 

talent pools and may contribute to these soci-
etal goals (Wei et al., 2013). The Centers for 
Disease Control and Prevention (CDC) and 
Autism and Developmental Disabilities Mon-
itoring (ADDM) Network indicate that 1 in 
54 children are diagnosed with ASD in the 
United States (Maenner et al., 2020). As a 
spectrum disorder, no one individual with 
ASD is alike. This heterogeneous popula-
tion varies in severity in communication, 
dependence on routines or sameness, restric-
tive and repetitive behavior, and sensitivity to 
environmental stimuli. Individuals with ASD 
may also have particular difficulties with 
social interactions, verbal or nonverbal com-
munication, and developing and maintain-
ing interpersonal relationships (Schroeder 
et al., 2014). Furthermore, individuals with 
ASD may have other comorbidity diagno-
ses, including speech-language impairment 
and/or intellectual disability, and other health 
impairment. 

However, according to Wei et al. (2012), indi-
viduals with ASD are more likely than other 
disability groups to gravitate towards and 
participate in STEM fields. Evidence sug-
gests that the reason for this may be related to 
the Empathizing– Systemizing (E-S) theory, 
which suggests that individuals with ASD 
may have a greater aptitude toward system-
izing, which is conducive for STEM fields. 
Systemizing refers to constructing or analyz-
ing rule-based systems to understand the sur-
rounding world. Empathizing relates to social 
and emotional reactions to the thoughts and 
feelings of other individuals (Baron-Cohen, 
2009). These predilections for predicting 
and controlling systems and analyzing and/
or constructing rule-based systems through 
the identification of input–function–output 
rules may be critical in STEM-related fields 
(Baron-Cohen, 2002).
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Many have called for and supported increased 
accessibility to and diversity of STEM edu-
cation to include marginalized and under-
represented people, including those with 
ASD (Baybee, 2010; National Academy of 
Engineering and National Research Council, 
2009). Such initiatives include the Invent-
ing, Designing, and Engineering for All 
Students (IDEAS) Maker Program and the 
NSF-funded Building Capacity for Inclu-
sive Informal STEM Learning Opportuni-
ties for People with Autism Spectrum Disor-
der research project. However, despite efforts 
to include individuals with ASD and despite 
their interest in STEM and an aptitude toward 
systemizing, the focus of STEM educational 
opportunities has been directed towards neu-
rotypical students (Hwang & Taylor, 2016). 
Furthermore, Ehasan et al. (2018) and Moon 
et al. (2012) report that educators need further 
preparation to teach STEM-related content 
and address the unique challenges each 
student with ASD may face when engaging in 
STEM activities. These particular challenges 
may include developing higher-order thinking 
skills, identifying connections across subject 
areas, problem-solving, and working within 
teams work (Basham & Marino, 2013).

Beyond K-12 contexts, challenges persist for 
both students with ASD and instructors in 
higher education. Only 32% of individuals 
with ASD are enrolled in college, which is 
the third-lowest rate of postsecondary atten-
dance among students with disabilities and 
the general population. Of those students, an 
estimated 34.31% study STEM, with higher 
concentrations in science or computer science 
(Wei et al., 2012). Students with ASD face 
particular challenges following secondary 
school. Social functioning and self-regulation 
in unfamiliar living situations increased inde-
pendence and responsibility for educational 

success, and inadequate understanding and 
training of faculty members are among the 
challenges that impact students with ASD 
in higher education (Hendricks & Wehman, 
2009; Shmulsky et al., 2019). 

The issues observed in the educational 
context remain beyond higher education 
or following transition from high school, 
where an estimated 80% of adults with ASD 
are unemployed or underemployed (NAIR, 
2015). According to Booth (2016), there are 
not only barriers to applying and being hired, 
but obstacles within the workplace envi-
ronment related to communication, social 
interaction, sensory issues, and bullying, 
harassment, and discrimination. These bar-
riers must be addressed by not only prepar-
ing individuals with ASD for the workforce 
environment but also by adequately training 
employers and employees about the disability 
and how to support individuals with ASD in a 
manner that will benefit all personnel. 

Importance of STEM Access for 
Individuals with ASD

With the permeation of STEM in every 
aspect of daily life, it is critical that individu-
als with ASD be provided with the necessary 
opportunities to access STEM content (Israel 
et al., 2013). Although accessibility to STEM 
instruction and appropriate supports in K-12 
education may not lead to the individual enter-
ing a STEM major or workforce, STEM skills 
translate beyond the field. STEM instruction 
helps students with ASD to solve daily prob-
lems and make decisions (National Academy 
of Engineering and National Research 
Council, 2009). As a critical feature, STEM 
education involves the gaining of knowledge 
and skills and their application in authentic 
activities and contexts. Practice with solving 
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problems found in the real world translates to 
using STEM knowledge and skills to solve 
problems found in both life and work (Hol-
mlund et al., 2018; Kelley & Knowles, 2016). 
Additionally, students participate in these 
activities as part of a group or team, and the 
social aspect becomes an integral component 
of the learning process. These communica-
tive interchanges allow for students to learn 
and collaborate with others as they solve 
authentic problems in a coordinated manner 
(Chen et al., 2019). Through STEM, individu-
als with ASD may become more fulfilled and 
productive citizens and be successful in the 
twenty-first century (National Academy of 
Engineering and National Research Council, 
2002; National Academy of Engineering and 
National Research Council, 2009; Zollman, 
2012). Problem-solving and professional 
skills translate to all aspects of life and in any 
employment opportunity. STEM knowledge 
and skills may help an individual with ASD 
to fix a piece of broken technology or appli-
ance, streamline a process at their workplace, 
more efficiently complete mundane tasks, 
and/or collaborate with others. 

Access to and Supports to Engage 
in Engineering

Due to the importance of STEM skills in 
future employment and other disciplines, 
effective instructional strategies must be 
identified to enhance accessibility to STEM 
for students with ASD early on in educa-
tion (Fleury et al., 2014). However, the dis-
cussion of access must go further to include 
considerations of the supports and systemic 
changes that must occur within the educa-
tional system and workforce to fully engage 
and include this population. The repertoire 
of studies identifying effective STEM-spe-
cific supports and practices for individuals 

with ASD is sparse and there is a need for 
research-based interventions to teach STEM 
(Smith et al., 2013). Furthermore, the scar-
city of literature on effective, evidence-based 
strategies to specifically integrate engineer-
ing skills for students with ASD marks a 
particularly critical area for future research. 
According to a systematic review conducted 
by Ehsan et al. (2018), there are no empirical 
research studies that focus on teaching engi-
neering skills to students with ASD. 

Access to engineering-specific instruc-
tion and engaging in experiences of scien-
tific inquiry is critical to student learning. 
It ensures that the underrepresented popula-
tion has “equity in access, participation, and 
achievement. Ensuring that all students have 
the opportunities to develop habits, knowl-
edge, and practices will enable individuals 
to productively participate in today’s world, 
make informed decisions about their lives, 
and be successful in an engineering career 
if they choose to pursue one” (Advancing 
Excellence in P-12 Engineering Education & 
The American Society for Engineering Edu-
cation, 2020, p. 41). Inclusion of these diverse 
learners must therefore involve pathways to 
engineering instruction and opportunities 
by exploring their potential and their needs 
(Ehsan & Cardella, 2019). Additionally, 
further steps must be taken to ensure success 
in both educational and workplace settings 
through individualized supports and to effec-
tively prepare educators, peers, employees, 
and colleagues. 

AIMS

Given the importance of access to and inclu-
sion of individuals with ASD in engineer-
ing and the dearth of empirical research 
focused on teaching engineering skills to 
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this population (Ehsan et al., 2018), the sub-
sequent sections aim to present the available, 
but limited, literature on the perspectives of 
educators and suggested strategies focused on 
supporting students with ASD in engineer-
ing. The strategies that emerge from the lit-
erature, which include a conference proceed-
ing, chapters within books, implications from 
literature reviews, and qualitative studies on 
experiential knowledge and recommenda-
tions of faculty in higher education, span K-12 
and higher education, and places of employ-
ment. The presentation of the available litera-
ture and subsequent sections also underscore 
future directions for research to continue to 
address the aforementioned issues concern-
ing access and engagement in the field.

A summary of the available literature on 
the perspectives of educators and strategies 
aimed at supporting the engagement of indi-
viduals with ASD in engineering are pre-
sented following an overview of engineer-
ing, the engineering design process, and how 
engineering may impact individuals with 
ASD. The presented strategies are relevant to 
K-12 and higher education and are then fol-
lowed by strategies that relate specifically to 
employment and the workplace environment.

ELEMENTS OF ENGINEERING

Engineering involves the systematic and 
iterative approach to designing solutions 
and often requires skills such as innovation, 
problem-solving, and critical thinking to 
solve real-world problems (Lucas & Hanson, 
2016). The engineering design process gen-
erally involves the identification and formu-
lation of a problem, designing a solution to 
the problem, creating and testing the solu-
tion, iterating and redesigning the solution 
to further optimize it, and communicating 

and disseminating the identified solution to 
stakeholders. 

By nature, engineering is interdisciplinary 
and incorporates mathematics, science, and 
technology, as well as reading, writing, com-
munication, and design and making skills 
(Rogers & Portsmore, 2004). Engineering 
also encompasses habits of mind. Identified 
by Lucas and Hanson (2016), the six disposi-
tions of engineers include: systems thinking, 
problem-finding, visualizing, improving, cre-
ative problem-solving, and adapting. As men-
tioned previously, systems thinking involves 
understanding connections and construc-
tions. Finding problems to make improve-
ments, as well as using effective approaches 
to problem-solving are critical in engineer-
ing. Furthermore, visualization of an abstract 
idea and communicating solutions are essen-
tial. Continual improvements on solutions 
and products highlight the mindset of engi-
neers to help society through optimization. 
Creative problem-solving leads to innovative 
and novel solutions that draw upon different 
disciplines. Lastly, adapting may involve tin-
kering to make small adjustments to optimize 
a solution, or it may involve drawing upon the 
expertise of others. 

Working within a team is an important 
element in STEM, and teamwork is an espe-
cially critical competency in engineering. 
The Accreditation Board of Engineering 
and Technology (ABET) accreditation crite-
ria requires teamwork, which is identified as 
‘‘an ability to function effectively on a team 
whose members together provide leadership, 
create a collaborative and inclusive environ-
ment, establish goals, plan tasks, and meet 
objectives’’ (p. 5). According to Murzi et al. 
(2020), effective teams including the follow-
ing attributes: (1) shared goals and values, (2) 
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commitment to team success, (3) motivation, 
(4) interpersonal skills, (5) open and effective 
communication, (6) constructive feedback, 
(7) ideal team composition, (8) leadership, 
(9) accountability, (10) interdependence, and 
(11) commitment to team process and per-
formance. Within industry, effective teams 
are agile and able to increase productiv-
ity (Varvel et al., 2004). Furthermore, team 
diversity, including life experiences, leads to 
each member’s ideas being challenged, helps 
to avoid pitfalls such as groupthink, and helps 
to generate disparate ideas and innovative 
solutions (Smith-Doerr et al., 2017).

ENGINEERING AND COLLATERAL 
SKILLS

Engagement in STEM instruction leads to 
the gaining of skills that reach far beyond the 
field itself (National Academy of Engineer-
ing and National Research Council, 2009). 
Engineering, specifically, showcases how 
skills gained by engaging in the engineering 
design process may translate to success in 
other facets, including socially and behavior-
ally. The aforementioned dispositions, such 
as problem-solving, creativity, adaptation, 
as well as other professional skills, including 
social skills, communication, and self-reg-
ulation, are essential when engaging in the 
engineering design process. However, it is 
important to note that these skills are benefi-
cial in vocations outside of engineering and 
have application in all aspects of daily life. 
If provided with opportunities to effectively 
engage in engineering and with opportunities 
for generalization, these skills will increase 
the success of individuals with ASD across 
their lifetime, including navigating prob-
lems and developing interpersonal relation-
ships. However, access to these educational 
opportunities does not automatically lead to 

success. Instructional programming, accom-
modations, and supports including behavioral 
interventions can narrow the gap between 
education standards and achievements based 
on their cognitive functioning. These individ-
ualized supports are provided by educators, 
social workers, employers, and other stake-
holders, including peers, in both contexts. 

STRATEGIES FOR TEACHING 
ENGINEERING TO STUDENTS 
WITH ASD IN K-12 AND HIGHER 
EDUCATION

Ehsan and Cardella (2020) state, “To help chil-
dren get the most out of these experiences, we 
need to design appropriate engineering activi-
ties while considering their needs, assets, and 
individual potential” (p. 9). The recommen-
dations presented in the available literature 
on facilitating engineering within K-12 class-
rooms and engineering courses at the college 
or university level include academic, social, 
and behavioral supports. This suggests that 
engaging in engineering instruction is not 
limited to addressing its cognitive demands 
but also the ability to develop social-emo-
tional skills often required in group work set-
tings. These provide a foundation of general 
guidelines when engineering programs are 
implemented in different educational con-
texts such as inclusion classrooms and self-
contained classrooms.

General Perspectives from Engineering 
Educators

The distinguishing traits of an effective engi-
neer in industry and practice must be iden-
tified to align instructional programming 
across all educational settings. Such traits 
are typically described as technical skills 
since engineers require precision, attention 
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to detail, complex sequence and patterns, and 
applying theories in real-life situations. The 
characteristics exhibited by some individu-
als with ASD may be assets in engineering 
programs and fields. According to Gobbo et 
al. (2018), faculty in institutions of higher 
education identified “attention to detail, the 
ability to follow complex directions, main-
taining proper sequence, recognizing pat-
terns, and using patterns” (p. 13) to be abili-
ties of some students with ASD that are valu-
able in the field. Attention to detail was spe-
cifically identified as an asset, especially with 
regard to persistence in following procedures 
and facing problems. Instructors also charac-
terized some students as diligent, with steady 
work habits, and preparedness and interest in 
engineering. 

However, these characteristics may also 
hinder the important elements of being an 
engineer. Identifying novel solutions and 
changing plans based on information and 
feedback from stakeholders are important ele-
ments of being an engineer. In the engineer-
ing design process, for example, students are 
expected to redesign and improve products 
based on the results of testing and evaluation. 
This requires characteristics of open-mind-
edness, patience, and persistence since engi-
neering tasks could be complex. However, 
Shmulsky et al. (2019) reported that higher 
education instructors of students with ASD 
identified more intense rigidity in thinking, 
persistence, and attention to detail that could 
potentially lead to adverse fixations on a 
problem or nuance and inhibit critical think-
ing skills. These characteristics may be bar-
riers, especially when there are alterations to 
materials or sequences. Based on interviews 
with faculty members, Shmulsky et al. (2019) 
found that “problems come up when a pro-
cedure, assignment, or activity does not ‘go 

according to script’ and students have to shift 
the direction of their thinking” (p. 50) and 
that a new discovery may be missed due to 
inflexible thinking.

According to Newport and Elms (1997), 
engineering educators will also need to focus 
on many areas other than technical compe-
tence to produce highly effective engineers. 
The authors found that effective engineers are 
perceived to have better interpersonal abili-
ties which include respecting other’s opin-
ions and teamworking skills. Shmulsky et al. 
(2019) and White et al. (2016) identified emo-
tional regulation, such as expressing frus-
tration and social interactions with peers to 
be areas of concern for students with ASD. 
“Faculty noted that an emotional display can 
be further complicated if the student express-
ing frustration is not immediately aware of 
how others perceive him or her, and students 
on the spectrum tend to have more difficulty 
in this area” (p. 49). Engineering design 
courses oftentimes involve teaming, which 
necessitates social skills and interaction. This 
may be challenging for students with ASD 
and may impede participation. Furthermore, 
inflexibility and rigidity concerning rules 
and procedures were identified as potential 
obstacles to working within teams or groups 
(Gobbo et al., 2018). White et al. (2016) also 
found that challenges related to self-determi-
nation to be a concern expressed by faculty 
members. Uncertainty about the future, advo-
cating for accommodations, and independent 
living skills may also further hinder students 
with ASD in and beyond college coursework.

While the available literature appears to char-
acterize students with more mild features of 
ASD, it is important to note, that educators 
must avoid overgeneralization of this disabil-
ity. As a spectrum disorder, each individual 
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with ASD is inherently unique and that vari-
ability around cognition, communication, 
behavior, and sensory processing must be 
considered when providing supports. Though 
not fully represented in the literature, indi-
viduals with ASD across the spectrum may 
be interested in engineering and can be sup-
ported to be more included in this field.  

Self-Advocacy and Academic Supports in 
Classrooms

Engineering education requires executive 
functioning skills that may be a challenge for 
students with ASD.  Educators may consider 
supporting students by helping to segment 
a large, complex engineering project into 
smaller, more manageable tasks. Addition-
ally, timers, reminders, and organizational 
structures, such as color-coding an engi-
neering notebook, may be helpful supports 
(Van Bergeijk et al., 2014). For example, stu-
dents may be working to construct a bridge 
over a stream that frequently floods. Teach-
ers may support students during this long-
term project by helping to structure students’ 
engineering notebooks and provide feedback 
regarding project management. This may 
include an engineering portfolio where stu-
dents organize and reflect on activities that 
promote not only organization but also meta-
cognition. This is specifically helpful when 
engineering activities require modeling as a 
form of visual support.

Inclusive classrooms for engineering or 
STEM does not assume well-trained or 
knowledgeable educators in the area of ASD. 
Therefore, it may be crucial for students with 
ASD to communicate with faculty members 
about issues and advocate for specialized 
needs (Delp, 2017) despite available disability 
resources in most educational institutions. To 

address this concern, educators of all levels 
may be able to review a student’s individual-
ized education plan (IEP), which may serve 
as a beneficial reference to guide advocacy 
for supplementary aids and services, aca-
demic supports, and accommodations. This 
comprehensive plan provides a historical 
background of a student’s range of abilities 
that may be helpful for a teacher to consider 
when planning for independent and group 
tasks. An engineering teacher for example 
may provide extended time and a schedule to 
support with time management and organi-
zation. It may also be necessary to provide 
assistive technology to complete some tasks 
when verbal communication is limited. In 
some situations, the use of an augmentative 
and alternative communication (AAC) device 
provides an opportunity to communicate 
their thoughts with a team.

Individualization based on Interests

Highly engaging engineering programs 
provide opportunities for students to explore 
problems or questions within their areas 
of interest. Many project-based learning 
approaches that integrate the engineering 
design process sustain attention since stu-
dents have invested time and effort in the 
subject matter they have chosen. Individuals 
with ASD demonstrate circumscribed inter-
ests or intense focus on certain areas where 
neurotypical individuals are predicted to 
have less attentional priority. Faculty have 
identified that tailored assignments, which 
align with the interest areas of the student 
with ASD, may help with further engineering 
engagement (Gobbo et al., 2018). For example, 
a student interested in shoe design may be 
engaged in an engineering design challenge 
focused on improving shoe treads to better 
navigate icy sidewalks. Another student may 
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be interested in video games, and enjoy a 
design challenge focused on improving the 
capabilities of a handheld controller. Grandin 
and Duffy (2004) also recommend melding 
talents an individual with ASD may have 
with the course material and options, such as 
allowing the use of hand drawing drafts or 
using Computer-Aided Design (CAD).

Generalization and Prior Knowledge

Individuals with ASD may struggle with gen-
eralizing or transferring skills acquired in 
structured settings to real-world situations. 
Furthermore, higher-order thinking skills 
needed for engineering may be challenging 
for students as they may struggle to use prior 
knowledge to tackle problems and identify 
solutions. Therefore, K-12 educators need to 
consider and plan for opportunities for stu-
dents to apply professional skills, as well 
as engineering design skills, to other facets 
of their daily lives (Ehsan et al., 2018). In 
direct alignment with engineering practices, 
problem identification and problem-solving 
are also applicable in countless scenarios 
beyond engineering instruction. Often, these 
skills are taught and practiced with interven-
tion specialists through simple peer media-
tion role-playing, informal groups, and other 
structured small group instruction on conflict 
resolution. Collaborations with families and 
community members may provide opportu-
nities for the generalization of these skills in 
large, natural settings.

Social Skills, Communication, Peer 
Mentors, and Grouping

Focusing on social skills and communica-
tion has been connected to greater success in 
transitioning from high school to college, as 
well as overall college success (Hendricks & 

Wehman, 2009). As an essential component 
in engineering disciplines, teaming may lead 
students with ASD to create new friendships 
and have additional opportunities to practice 
social skills as they are emersed in an engi-
neering design challenge. However, simply 
placing students into groups does not auto-
matically lead to the development of effec-
tive teamwork skills (Gallegos & Peeters, 
2011). Training is needed for students to work 
within teams, as well as for educators to help 
promote such skills (Murzi et al., 2020). Fur-
thermore, educators must be aware that indi-
viduals with ASD are at increased risk of 
bullying and must be proactive in prevent-
ing such occurrences (Schroeder et al., 2014). 
The nuances needed, as well as age-appro-
priate interpersonal interactions are neces-
sary as students transition from high school, 
and again from postsecondary education and 
into employment (White et al., 2016). Delp 
(2017) suggests that peer mentors should be 
identified to support students with ASD in 
both modeling appropriate social behavior 
and providing opportunities for social inter-
actions in team projects. For example, during 
a water filtration challenge, a peer mentor can 
help model and remind the student with ASD 
to follow the engineering design process, 
listen to other classmates’ ideas, suggest their 
own, and utilize flexible, creative thinking 
when identifying the solution. Peers can also 
support one another when testing results are 
not ideal or when some become frustrated. 

However, it is important to note that peer 
mentors must be adequately trained. Similar 
to the evidence-based practice of peer-medi-
ated instruction and intervention (PMII; 
Steinbrenner et al., 2020), systematic instruc-
tion must be delivered to peer mentors to 
provide support to the diverse needs and abil-
ities of students with ASD during naturally 
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occurring opportunities through modeling, 
feedback, and various reinforcements. Addi-
tionally, social engineering of teams may 
allow educators to purposefully assign part-
ners and groups that will further provide 
support to students with ASD (Gobbo et al., 
2018; Shmulsky et al., 2019). As mentioned, 
students with ASD may experience anxiety 
and frustration when engaged in highly col-
laborative tasks. One approach is the use 
of flexible grouping where students can be 
paired or participate in a smaller or bigger 
group that is based on multiple categories such 
as interest, achievement, and skill level. The 
flexibility of such an approach gives students 
with ASD more control and allows anticipa-
tion over the types of tasks, which may sig-
nificantly improve engagement. Specifically 
within a self-contained classroom, educa-
tors and other classroom support staff may 
play the role of peer mentors. Lastly, educa-
tors may consider the modification of project 
expectations to allow them to be completed 
individually (Gobbo et al., 2018). However, 
this should be thoughtfully considered due to 
the importance of teamwork in engineering.

Applied Behavior Analysis

Applied Behavior Analysis (ABA) tech-
niques are core features in many evidence-
based practices for students with ASD. In 
a systematic review of the literature, Ehsan 
et al. (2018) found that the use of least-to-
most prompting, including verbal and video 
prompting, as well as the use of self-mod-
eling and teacher-modeling, to be effective 
in teaching science and mathematics skills. 
Both prompting and modeling may also be 
critical when supporting students with ASD 
in engineering. However, Wright et al. (2020) 
state that the use of ABA, and specifically 
video modeling to teach engineering skills, 

requires further research to determine the 
full impact of these strategies. 

However, the perspective of individuals with 
autism, advocates, and those engaged in dis-
ability studies have raised concerns regard-
ing ABA. Specifically, ABA reinforces the 
notion that treatment is necessary for those 
who are ‘different’ and is in direct opposi-
tion to efforts to accept neurodiversity – the 
viewpoint that differences are not abnor-
mal and should not be treated in a manner 
that requires intervention (Devita-Raeburn, 
2016). Autistic author, artist, advocate, and 
speaker, Max Sparrow (2016) documents 
the long-term impacts of ABA on individu-
als and presents the core tenants of ABA and 
intense regiment as infringing upon the indi-
viduality, autonomy, and overall well-being 
of individuals with ASD. It is important to 
note that these controversies are mostly tied 
to discrete trial training (DTT) developed by 
Ivar Lovaas.

Nonetheless, given the controversy surround-
ing ABA and potential negative implications, 
it is critical that individuals acknowledge 
these differing viewpoints, and consult indi-
viduals with ASD and those knowledgeable 
in supporting such students when incorporat-
ing such practices in engineering. Continual 
reflection on the appropriateness of these and 
all interventions is necessary and avoids a 
“one size fits all” approach.

Using Universal Design for Learning as a 
Framework in Engineering Instruction

The available literature references Universal 
Design for Learning (UDL) as a framework 
that should be applied when supporting indi-
viduals with ASD in engineering. Developed 
by the Center for Applied Special Technology 
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(CAST, 2018), the UDL framework, which 
consists of three core principles, aims to 
support educators at the onset of instructional 
planning to minimize barriers and maximize 
accessibility to accommodate learner dif-
ferences. In doing so, teachers provide both 
flexibility and choice. Recognized as benefit-
ing all students, it is important to particularly 
emphasize UDL in this context as it may not 
be prevalent in all classrooms in K-12 and 
higher education, especially as it relates to 
engineering instruction.

Application of the UDL framework may help 
educators plan opportunities for integrating 
engineering in an engaging and meaningful 
manner, and address the variable strengths, 
needs, and interests of each student with 
ASD. However, it is important to note that 
while there is literature investigating the 
impact of UDL in postsecondary STEM edu-
cation for students with disabilities (Schref-
fler et al., 2019), there is limited literature that 
specifically examines the impact of UDL in 
engineering instruction.  

The first principle of UDL is multiple means 
of engagement and focuses on the “why” of 
learning or the motivation to learn. The prin-
ciple focuses on the classroom environment, 
student interest and persistence, and self-reg-
ulation. The following are considerations for 
incorporating this UDL principle for all stu-
dents, including individuals with ASD: 

•	 Limit sensory stimulation and distrac-
tions within the classroom environment, 
including noise and visual stimulation. 

•	 Vary the length of work sessions and 
availability of breaks.

•	 Provide support in whole and small group 
discussions and work. 

•	 Provide models, scaffolds, and feedback 
regarding coping skills.

A teacher can try to dim lights within the 
classroom or laboratory or be aware of the 
visual stimulation of videos or images. Cre-
ating a safe casing for an egg drop challenge 
may lead to frustrations. Reminders about 
appropriate coping mechanisms and expected 
behaviors may be beneficial for all students. 
Allowing breaks, such as a short walk in the 
hallway, and returning to the project may also 
support students. 

Clarity of instructions and expectations for 
activities, assignments, and behaviors may 
further support all students, including those 
with ASD. Gobbo et al. (2018) reported that 
“Faculty found that concrete questions and 
assignments worked better than vague, open-
ended prompts. Faculty emphasized the 
importance of providing direct instruction 
about how to participate in group work and 
discussions” (p. 14). Predictability through 
structured courses and lectures may also help 
students with ASD know what to expect and 
help to curtail anxiety. However, it is impor-
tant to note that engineering coursework and 
challenges may purposefully be open-ended 
and fluid to allow for creative thinking and the 
identification of a range of solutions, as well 
as provide an authentic engineering design 
experience (Bartholomew & Strimel, 2018). 
In their qualitative single-case study analy-
sis observing the engineering experiences of 
a nine-year-old child with mild ASD engag-
ing in problem scoping alongside his mother, 
Ehasan and Cardella (2020) also concluded 
that children with ASD, with or without adult 
support, need to be exposed to both well-
structured and ill-structured or open-ended 
design problems. Therefore, scaffolded sup-
ports should be considered when providing 
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specific instructions and more close-ended 
prompts, with a maintained goal of helping 
students to gradually become more success-
ful in engineering design solutions to open-
ended, shifting problem statements. 

The second principle, multiple means of rep-
resentation, focuses on the “what” of learn-
ing. This principle highlights the ways in 
which educators may support learners to per-
ceive and comprehend presented informa-
tion by considering the appropriateness of 
content to enable processing, and other sup-
ports and prompts. Gobbo et al. (2018) found 
that faculty members applied this principle 
by using varied presentation formats, such as 
notes posted online, videos, webpages, and 
readings. Moon et al. (2012) emphasized the 
importance of flexible course materials that 
may be accessed digitally, which may allow 
for accessibility features such as scalable 
fonts and captions for images and videos. 
The following are additional considerations 
for incorporating this UDL principle for all 
students, including individuals with ASD:

•	 Provide multiple pathways to understand-
ing vocabulary, symbols, and new infor-
mation, including alternative text descrip-
tions and visual supports, and embedded 
support through hyperlinks.

•	 Emphasize key ideas and connections 
with the use of outlines, graphic organiz-
ers, and concept maps.

•	 Provide opportunities to revisit key ideas 
and how they are connected.  

An engineering design challenge focused on 
building a tower stable enough to withstand 
an earthquake may require teachers to help 
students understand key terms related to the 
magnitude and intensity of earthquakes. As 
students are testing their structures, these key 

terms and ideas can be revisited to support 
further understanding. 

The third principle of UDL focuses on the 
“how” of learning. By providing multiple 
means of action and expression, educators 
support students with navigating the learn-
ing environment through accommodations 
and accessibility tools, as well as with dem-
onstrating their learning in a number of ways. 
Students with ASD may have limited fine-
motor skills and may struggle with parts and 
system models using tangible objects. There-
fore, considerations must be made regard-
ing assistive technologies. The principle may 
also be applied through options for assess-
ments, such as tests, take-home assessments, 
and online and in-class discussions. Moon 
et al. (2012) also recognized the importance 
of UDL in providing equitable and accessi-
ble tests and evaluations. The following are 
additional considerations for incorporating 
this UDL principle for all students, including 
individuals with ASD:

•	 Provide alternatives to rate, timing, speed, 
and range of motor action when interact-
ing with materials and technologies.

•	 Support the use of assistive technolo-
gies, including text-to-speech and AAC 
devices.

•	 Support planning and strategy develop-
ment by including prompts to show work 
and to stop and think, and guides to chunk 
larger tasks and goals into manageable 
steps.

•	 Provide alternative ways of demonstrating 
learning, which may include but are not 
limited to integration of technology, using 
art for modeling, creative writing, inter-
views, and other guided activities.
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The suggested strategies could be applied to 
a design challenge that involves creating a 
tool that will allow a single person to bring in 
as many grocery bags into the house as pos-
sible. Students, including those with ASD, 
may require support when using 3D print-
ing software, printers, and other technologies 
for prototyping. As they work in their team, 
AAC devices may help them fully communi-
cate their ideas and collaborate with others. 
A teacher can provide additional support by 
guiding the class through the engineering 
design process and probing students as they 
design and test their solutions.  

Universal Design and Engineering Curricula

Related to the application of UDL in instruc-
tion, is the integration of universal design 
(UD) in engineering curricula. According 
to Blaser et al. (2015) UD in engineering 
coursework:

Provides a potential framework for 
integrating disability, accessibility, and 
usability topics across the engineer-
ing curriculum. Universally designed 
products are designed to be usable by 
the largest audience possible. Teaching 
future engineers to apply UD principles 
in product design challenges them to 
consider how their current and future 
endeavors can help others and thereby 
improve the world around them, which 
will ultimately result in future products 
and environments that are more broadly 
accessible. (p. 26.935.2)

UD in engineering helps to welcome a 
broader audience, including individuals with 
disabilities and underrepresented minorities, 
by encouraging all students to engineer solu-
tions that are accessible and responsive to the 

diverse needs of society. For example, stu-
dents may identify solutions to help individ-
uals with limited fine motor skills to use a 
standard keyboard or utilize touch screens at 
stores or on personal tablets. Another design 
challenge may involve designing discreet 
clothing that is responsive to the sensory 
needs of an individual with ASD.  These 
opportunities to communicate with and 
design solutions for diverse stakeholders may 
allow all students to gain different perspec-
tives and lead engineering students to more 
successfully work within diverse engineer-
ing teams that may include individuals with 
ASD.

Despite these benefits, UD is not oftentimes 
present in engineering curricula. Blaser et al. 
(2015) reported that students within institu-
tions of higher education did not learn about 
disability-related content or accessibility 
in any of their engineering or other STEM 
courses. The authors do identify an emerg-
ing effort to integrate UD in first-year and 
capstone engineering design courses, which 
involve eliminating accessibility barriers 
in technology, assistive technology, toys, 
athletic equipment, and laboratory spaces. 
Educators in K-12 and higher education are 
encouraged to consider the broad application 
of both UDL and UD in engineering instruc-
tional practices and curricula to increase 
awareness and acceptance of the disability 
community and accessibility for individuals 
with disabilities, including ASD, in a multi-
tude of ways.

STRATEGIES AND SUPPORTS FOR 
STUDENTS WITH ASD IN EMPLOY-
MENT

As a critical mandate of both K-12 and higher 
education, and in conjunction with data 
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showing a larger percentage of unemployment 
and underemployment among individuals 
with ASD, preparing students to be success-
ful in future employment is critical (Gobbo 
et al., 2018). As mentioned previously, profes-
sional skills, such as social interaction, effec-
tive communication, working collaboratively 
within a team, conflict resolution, and self-
regulation are essential throughout schooling 
and beyond. 

As part of IEP transition planning, individuals 
with ASD should be involved in the process 
of becoming independent young adults. At 
this stage, students should be encouraged to 
partake in community service hours, intern-
ship opportunities, and paid work opportu-
nities at relevant organizations or compa-
nies. These opportunities can continue at the 
college or university level, as well as through 
research assistant positions with professors. 
These opportunities and the support of and 
feedback from mentors and others in the field 
of engineering may help an individual be 
more successful in navigating future employ-
ment (Van Bergeijk et al., 2014). 

However, placing the responsibility on indi-
viduals with ASD to assimilate to the work 
environment is inequitable. Engineering 
faculty have stated that supports may be nec-
essary for places of employment to help indi-
viduals with ASD with the social demands 
and hidden curriculum of a work environ-
ment and increased responsibilities and 
expectations from employers (Gobbo et al., 
2018). Booth (2016) identified a number of 
barriers and best practices for employers: 

•	 An induction or orientation to provide 
introductions to key personnel, routines, 
and processes.

•	 Consider the communication prefer-
ences and sensory environment and make 
adjustments to accommodate multiple 
pathways for communicating and needs 
regarding sensory overstimulation. 

•	 Train managers and employers about 
ASD, neurodiversity, and how to provide 
supports regarding communication and 
sensory stimulation. 

•	 Work to reduce bullying, harassment, and 
discrimination within the workplace.

•	 Foster opportunities to socially interact 
and provide training for all employees, 
which challenges the inaccurate belief 
that only individuals with ASD require 
social skills training. 

The above supports can help an employee 
with ASD to be successful, fulfilled, and 
accepted in the workplace. As documented in 
“A Visible Career on the Spectrum” (2020) a 
proactive, mindful manager can help change 
the trajectory and impact the success of an 
employee with ASD. The anonymous author 
documents how her manager has supported 
office moves through advanced preparation 
and conversations about the transition and 
helped her to prepare and rehearse for impor-
tant meetings. Additional supports provided 
included specific instructions and remind-
ers for projects. The actions of the manager 
permeated the entire workplace environment 
and helped to increase understanding and 
ultimately empowered the author to advocate 
for herself. “After all this time of being mis-
understood, I have witnessed first-hand how 
some openness, acceptance, patience, and 
support could allow me to be genuinely happy 
at work. As a result, my productivity and cre-
ativity are now at their highest” (p. 22).

Though these are recommendations for 
the workplace environment, lessons can be 



15

Supporting Students with an Autism Spectrum Disorder in Engineering

learned and applied to the K-12 education 
setting and institutions of higher education. 
More needs to be done to fully apply inclu-
sive practices that allow for all individuals, 
whether it be in the classroom or in the work-
place to thrive. 

DISCUSSION

Individuals with disabilities, including 
persons with ASD, are underrepresented in 
STEM disciplines, and concerning engineer-
ing, educators and employers face unique 
challenges and rewards to providing access 
and engaging this population through appro-
priate and individually responsive supports. 
The above sections present the available lit-
erature on the perspectives of educators and 
suggested strategies aimed at supporting stu-
dents with ASD in engineering. Spanning 
across K-12 education (Ehsan & Cardella, 
2020; Van Bergeijk et al., 2014), higher edu-
cation (Delp, 2017; Gobbo et al., 2018; Shmul-
sky et al., 2019), and workplaces (Booth, 
2016), the findings emphasize that all individ-
uals have a role in supporting persons with 
ASD in engineering education and employ-
ment. Changes must occur to develop a class-
room and workplace culture that accepts and 
embraces neurodiversity. In order for individ-
uals with ASD to be fully valued members of 
any engineering team and context, educators, 
employees, students, and colleagues must be 
trained and prepared to support this unique 
population. 

Limitations and Implications for Future 
Research

There remains no empirical literature exam-
ining the effectiveness of interventions to spe-
cifically integrate engineering skills for indi-
viduals with ASD (Ehasn et al., 2018). The 

summary of the included literature present 
recommendations based on the available 
and limited, research literature and include 
perspectives and suggestions from educa-
tors based upon observation and experience. 
However, the limited literature included also 
underscores future directions for research. 

As indicated in a number of the included arti-
cles (Delp, 2017; Gobbo et al., 2018; Shmul-
sky et al., 2019) there is emerging literature 
presenting suggested strategies for faculty in 
higher education to better support this pop-
ulation. However, integration of engineer-
ing can and should begin early, as Ehsan 
and Cardella (2019) have stated that children 
with ASD “need to be exposed to engineer-
ing design activities and need to have oppor-
tunities to practice their design skills and 
competencies” (p. 14). While it is possible 
to glean and generalize these recommenda-
tions to the K-12 setting, more literature is 
needed within this specific context, as well as 
added literature outlining research-supported 
strategies applicable to higher education and 
employment. 

It is also important that future publica-
tions include empirical studies and present 
research-based interventions and implica-
tions for practitioners and others in the field 
of engineering. The summarized strate-
gies presented in this article emerge from a 
conference proceeding (Delp, 2017), books 
(Booth, 2016; Moon et al., 2020; Van Ber-
geijk et al., 2014), and implications from liter-
ature reviews (Ehsan et al., 2018; Hendricks 
& Wehman, 2009; Wright et al., 2020). The 
available literature, specifically in terms of 
the chapters referenced, provide a greater 
focus on science, technology, and mathemat-
ics, with limited suggestions regarding engi-
neering. There are also few studies presented, 
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including conclusions and implications from 
Ehsan and Cardella (2020), which was pub-
lished after the systematic review conducted 
by Ehsan et al., (2018) and qualitative studies 
on experiential knowledge of and suggestions 
from engineering faculty in higher education 
(Gobbo et al., 2018; Shmulsky et al., 2019). 

Furthermore, there needs to be research that 
represents the entirety of the autism spec-
trum. The available literature (“A Visible 
Career on the Spectrum,” 2020; Van Bergeijk 
et al., 2014) assumes or presents perspectives 
and strategies for individuals requiring less 
intense supports or are considered higher 
functioning, and may only need support with 
navigating social aspects of engineering, 
higher education, and employment. Further-
more, the voices of individuals with ASD 
must be at the forefront. The message from 
the autism advocacy community is clear: 
“Nothing about us without us.” Presenting 
the experiences and perspectives of persons 
with ASD will help increase acceptance and 
the understanding of neurodiversity. 

There is also much work that needs to be 
done to prepare educators, faculty members 
in higher education, employers, and peers 
and colleagues to better understand the dis-
ability and support individuals with ASD to 
be more successful in all contexts. While this 
article focuses largely on the skills and strat-
egies in which educators and employers may 
implement to help individuals with ASD to 
be successful in engineering, this is only a 
component of a greater initiative to increase 
accessibility to and diversity in this field.

More specific supports need to be identified 
to not only address the spectrum of the dis-
ability, but also the many disciplines within 
engineering, including aerospace, electric, 

and mechanical engineering. With additional 
research, the inclusion and preparation of 
students with ASD in the field of engineer-
ing and other vocational opportunities that 
require engineering skills and dispositions 
may be improved. 

In conclusion, the skills and strategies iden-
tified in the article provide implications for 
educators and may provide an initial place 
to begin integrating engineering practices 
within the K-12 classroom. With these initial 
strategies, further considerations may be 
made concerning greater, individualized sup-
ports for students with ASD to successfully 
engage in engineering. 
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