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Transition to College for Students with Autism Spectrum Disorder:
Needs and Facilitation Strategies. Is Virtual Reality a Useful Tool in

the Transition Process?
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Abstract: The number of Autism Spectrum Disorder (ASD) postsecondary students going to University is increasing.
Nonetheless, these students face more difficulties than their neuro-typical peers, due to their communication and
behaviour impairments. This fact is widely recognized worldwide, and there is an increasing concern in providing them
with adequate support both in their transition and beyond. The purpose of this paper is twofold. Firstly, to provide an
overall summary of the general requirements of ASD students in the postsecondary education transition with strategies
for facilitation, and, secondly, to analyse the possibilities of Virtual Reality (VR) as a support instrument in the transition
process. We rely on a brief review of the literature to summarize the main needs and current strategies. In spite of the
increasing concern, there is room for establishing general protocols to help the transition process. The use VR in fulfilling

this task appears limited, but it seems to be promising.
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1. INTRODUCTION

According to the fifth edition of the Statistical
Manual of Mental Disorders (DSM-5), Autism Spectrum
Disorder (ASD) is characterized by communication and
social interaction impairments, as well as behavioural
patterns, and restricted and repetitive activities and
interests [1]. The number of students with ASD ending
their secondary education and going to college or to
the job market is increasing worldwide [2], in spite of
the exclusion history of disabled people [3]. The reason
is threefold: First, the increasing prevalence of ASD [4],
second, early detection and treatment effectiveness,
that helps students to follow up to secondary
education, and third, the increasing social and political
awareness on the rights of these students to access
and follow a successful career [5].

Equality of Opportunities for ASD students has
worldwide recognition. For example, in 1994 the
UNESCO World Conference on Special Needs
Education, proposed a framework stated in the
“Salamanca Statement on Special Education: Access
and Quality” [6]. In 1996, the European Parliament
passed the “Charter for Persons with Autism” [7]
whereby these persons have the right to an accessible
and appropriate education. The Convention of the
Rights of Persons with Disabilities [8], establishes that
the Estates should guarantee the right to education to
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any disabled person at any level, by providing inclusive
education and the adequate support. The different
countries followed this mandate with different laws and
protocols.

However, in spite of the legislative effort and the
social concern, we are still far from properly solving the
problem of providing a smooth postsecondary
education transition for ASD students. Different
protocols and support strategies both in the transition
to college, as well as during the university period have
been used worldwide [9-11]. Also, some experiences
have been reported on facilitating ASD youngsters in
daily life [12], but they are mostly pilot examples and in
general there is no further validation.

In the last few years there has been an increase in
research on the use of technology as a tool to enhance
ASD students’ abilities in different settings. In
particular, the use of Virtual Reality (VR) has received
special attention, due to the capability of VR to recreate
a sense of the real environment. In VR individuals can
experience feelings and learn to adapt to difficult
situations in a repetitive and unencumbered way. It
allows access to characteristics that are particularly
well-perceived and accepted by children with ASD [13].
The research on the use of technology in general, and
of VR in particular, at the University level, however, is
scarce, and the results are partial and non-conclusive.

Therefore, this paper aims to provide an overall
summary of the general requirements of ASD students
in the postsecondary education transition and seeks to
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uncover whether these requirements are fulfilled. It also
aims to analyse the possibilities of a particular
technology, namely VR, as an instrument in the
facilitation of students’ needs both in the transition to
University or to the job market.

Firstly, we carried out a brief review of the literature:
Section 2 details the basis of the review; Section 3
presents a summary of the students’ requirements, the
most common facilitating strategies before college and
later on, as well as the possibilities of VR in helping in
these tasks. Section 4 present the discussion of the
results. Section 5, with a summary of conclusions,
closes the paper.

2. METHOD

2.1. Literature Review

A review of the research literature was carried out,
using as a main databases Web of Science, ERIC,
Scopus, and JSTOR. We limited the search to those
papers written in English. As main search terms, we
used: ASD, Autism, Asperger, University, College and
Virtual Reality. As the search formulae we consider the
following Boolean operators: ‘ASD + University, or ASD
+ College, or Autism + University, or Asperger +
University, or Asperger + College, or ASD + University
+ VR, or ASD + College +VR, Autism + University +VR,
or Autism + college +VR, or Asperger + University
+VR, or Asperger + College +VR’. This search
produced an initial sample of 110 papers published
between 1972 and 2018.

2.2. Literature Analysis

The aforementioned papers were individually
analysed. Then, in dealing with the post-secondary
transition, we selected a final sample of 30 papers,
published between 2008 and 2018, from which 21 from
2014 onwards, devoted specifically to the transition and
adaptation of ASD students to university from
secondary education, and some 13 papers dealing with
VR for young adults. We classified the papers
according to whether they were devoted to the
transition in general or to the use of VR for high
functioning or Asperger youngsters.

2.3. Summary of the Problems, Solutions and the
Possible Use of VR

After reviewing the literature, we classified the
problems, recommendations and helping strategies
and whether VR can be a useful tool. As a way of

summarizing the main findings in a synthetic and easy-
to-follow way, we consider three different items: a) the
transition phase; b) at University; c¢) possibilities of
applying VR.

3. RESULTS

Out of the literature analysis, a distinction between
three main subjects is built: First, most relevant
considerations are gathered involving the transition of
ASD students to postsecondary Education; Secondly,
challenges and strategies for these students once they
get to College are listed; And third, suggestions to use
VR resources to aid ASD university students are made.

3.1. Transition to Postsecondary Education:
Students’ Needs and Facilitating Strategies

The European Project Autism&Uni (2013-2016),
exhaustively analysed the fransition to College,
providing an excellent update of the literature, focusing
on the difficulties, proposals and solutions so far [14].
As it is stated there, almost all interventions refer to
small groups, with no follow-up in the majority of the
cases, and therefore, it is difficult to evaluate their
benefits.

A general review of experiences and supports up to
2013 appear in Gelbar, Smith, & Reichow [9] where 20
papers describing small sample experiences both in
the transition and at college are described. In Barnhill
[11] a general review of the most common supports is
given.

Problems’ perception are different depending upon
who is stating them, either students themselves,
parents or teachers [5, 15-17]. Nonetheless, there is a
certain consensus a) on the difficulties faced by
students with ASD in their access to university or the
job market, b) on some efficient ways to deal with those
difficulties.

Students with ASD in their transition to university
face some important challenges: a) adaptation to a new
environment (new centre, sometimes a change of
residence and being outside the family; b) academic
(academic abilities, proper selection of a subject, a
different way of working), ¢) social (making new friends,
stigma, new relationships); d) emotional (stress and
anxiety, fear about adaptation and failure).

Focusing on adaptation to the new environment,
ASD students do not cope well with changes, and in
some cases, starting University means a major
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difference with their comfortable environment (family,
friends, and secondary school staff) [18].

As for the academic difficulties, ASD students
attending special schools may have some deficits,
since normally the focus is put on improving social
abilities [3]; it is normally agreed than ASD students are
better in STEM subjects (sciences, technology,
engineering and medicine), as they are normally more
successful in those subjects [19] but there are also
ASD students interested in other subjects, and they
should not be ignored; finally, for these students to be
involved in joint work is more problematic than for their
neuro typical peers [16].

In dealing with the social difficulties, the change of
environment also involves the possibility of facing
stigma, bullying, and communication impairment [20].

Finally, as for emotional challenges, ASD students
suffer from stress and anxiety three times more than
non-autistic students, in particular under the pressure
of change [21], as ASD students have sometimes
better grades than their peers as school, may feel the
“genius pressure” [22], and thus the fear of failure.

Looking at the facilitation strategies of this step, we
have a) academic support (help in choosing a subject,
curricula adaptation, mentoring by peers, individual
support, special use of computers, exams adaptation);
b) environment and day-life support (specific help in
navigating day-life problems, summer schools devoted
to special training, prior visits to campus, and help in
contacting with university special services).

The relationship between secondary school and
university are crucial in the success of these facilitating
strategies, as well as providing students with know-
ledge on any help they may apply for once on campus.
For instance, prior visits to campus and training
summer schools (quite popular in USA and in the UK)
help students to adapt [23]. An interesting experience
is that of the program STEPS, that is developed in two
phases, first at high school and then at the post-
secondary stage [24]. A significant problem at this
stage is that in order to have access to special univer-
sity services, students have to disclose their condition,
and many of them are reluctant to do so [25]. Help from
the intersection between university, parents and
secondary school staff may alleviate this problem [26].

3.2. At University: Challenges and Strategies

Once the students are at University, and even when
there were ftransition supports, still there are some

specific difficulties they may face. Something very
important is acceptance and awareness from the
different players at university (students, lecturers, and
staff) of ASD students and their needs [27-29]. Again,
we classify the difficulties into adaptation fo the
environment problems, academic problems, social
problems and emotional problems.

Adaptation to the Environment

Although previous training and contact with the
university environment facilitate adaptation, still ASD
students may face difficulties at the University [14].
Information about University services may not be easily
available, and deeply relies on students’ disclosure.
Furthermore, students have to learn in situ how to
adapt to daily-life situations.

Academic Problems

It could be difficult for ASD students to properly
follow lectures and cope with academic work. Also to
learn how to work in a team, as they tend to be
isolated.

Social Problems

Life at the university requires meeting a significant
amount of different people: other students, teachers,
supporters, administrative staff, and so on. In many
cases they are not aware of the differences and needs
of ASD students, making communication and social
adaptation a difficult task [30].

Emotional Problems

Adaptation difficulties may add to anxiety and stress
at university, even though ASD students often do not
display signs of anxiety, up to reaching the point of
psychological crisis [31], enhancing the possibilities of
drop-out.

In dealing with facilitation strategies with this step,
we have again a) academic support (help in choosing a
subject, curricula adaptation, mentoring by peers,
individual support, special use of computers, exams
adaptation); b) environment and day-life support
(specific help in navigating daily problems, informal
support networks, setting of a specific office for these
students, facilitating students the access to these
services).

We should stress that the facilitating strategies vary
substantially between countries and universities. They
are better stablished in the UK and the USA, but in
many European countries budget cuts have affected
the support of universities can offer [9].
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Academic Support

Setting a specific office to deal with disabled
students in general and ASD students in particular, is
needed. Providing those students with a tutor who may
help in the relationship with lecturers, aiming to provide
previews of the lectures, additional time after classes,
special use of computers, exam adaptation. In some
cases, they also provide a mentoring support, from
peers and general volunteers.

Environment and Daily-Life Support

Mentors and tutors in many occasions also help
with environment and daily life support. In some cases
universities offer counselling and therapy through
specific programs [9, 32].

As for the effectiveness of the facilitation strategies,
even though there is no general consensus [33], it is
widely recognized that mentoring by peers is highly
effective [10, 34-36]. They are also well accepted by
ASD students [37]. Mentoring affects positively the
integration of ASD students, since it also enhances
peers’ awareness [38]. In some studies, effectivity is
measured via focus groups [39].

It is also commonly agreed that Universities face
ASD students as “a problem”, so that they have to
adapt to the general situation, rather than the obligation
of the institution or the education system on creating a
more inclusive setting, just to comply with students’
rights. This should be challenged.

3.3. Virtual Reality (VR) and ASD Postsecondary
Students

In the recent treatment of the ASD population,
technology is playing an increasing role. Nonetheless,
the majority of studies are limited and in general, pilot
studies involving children with a small number of
participants. Furthermore, there is no clear evidence on
whether these interventions are effective, in particular
in the long run [40-42].

Amongst the different technological interventions, in
recent years VR became quite popular, due to its ex-
ante possibilities as a technology suitable to teach ASD
students. Early on, it was clear that it may help to
isolate the individual, and then enhance his/her
concentration on a particular task [43-46]. VR
environments are essentially visual and auditory,
capacities in which ASD individuals have special
strength [47, 48]. VR technology can easily be adapted
to the characteristics of autistic interventions, as

situations and social interactions can be carefully
designed and controlled in a safe environment [13, 49,
50], and they are particularly useful in high-functioning
autism [51].

There are two main types of VR technologies,
immersive, and non-immersive. Non-immersive VR is
computer assisted and uses simulations, while
immersive VR deals with the idea that the user has the
feeling of being immersed in the virtual world [52]. In
the immersive VR, we can distinguish two main types
of technologies, either the creation of Virtual Rooms or
the use of Head Mounted Displays (HMD). In Virtual
Rooms, the user is surrounded by the virtual world, as
it happens in CAVE, [53], or in the Blue Room [54].
HMD have become more popular recently, due to the
availability of light devices and their interaction with
smartphones [55].

As it happens with other interventions, the large
majority of studies so far are pilot studies, dealing with
children, with not enough scientific support about its
long run efficacy [51].

However, VR technology seems to be specially
suited to deal with adaptation to the environment
problems for the transition of ASD students to
university, since it allows emulation of the environment
prior to their transfer to college, and can be used in a
repetitive and safe way. For instance, it allows
individuals to navigate throughout a university campus
[66-58]. Also can be useful for the use of transportation
[69-63], social sites, viewing cafeterias and students
clubs [50, 64, 65], as well as to offer training to help
adapt to the environment and dynamics in the
classrooms [66].

As for academic problems, VR can also be useful,
as it allows students to virtually attend lectures [67, 68].
Social challenges can also be facilitated by using VR
technigues devoted to improve social and
communication abilities [67, 69-71]. VR can also be
useful to help in mentoring programmes [72, 73].

As for emotional problems, VR can also be effective
[56, 74, 75]. VR is also potentially useful in working the
access to the job market [12, 76, 77].

Even though there are still very few experiences at
this level, the use of VR seems to be very promising, in
particular immersive VR with the use of avatars [51].
There is, nevertheless, a word of caution for this
technology to be useful: avatars should be veridical
and convincing, and able to evoke impressions and
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reactions that are comparable to those evoked by real
human beings. So, despite there being a lack of
generalized evidence, and as technology is quickly
evolving, we only can hope for increasing research in
this area, both from the technology improvements as
well as the use of this new technology in helping ASD
students in their transition after the secondary
education.

4. DISCUSSION

The increasing demand of special attention to ASD
students in their transition to University or the job
market is recognized worldwide, as well as the right of
those students to meet their demands, and the social
interest of helping them in following a professional
career [5]. There are different actors involved in
properly attending these students. On the one hand,
secondary schools, tutors and therapists aimed at
facilitating the transition process, and on the other
hand, Universities as institutions to deal with those
students, once they are enrolled. There is a need for
collaboration between both institutions in order to better
deal with ASD students’ problems. Even though there
are some interesting initiatives, as for instance,
summer schools prior to starting the academic year,
there is in general a lack of awareness of the need of
working together in this task.

Universities in general have some offices to attend
handicapped students in general, and, in some cases,
ASD students. One of the problems for ASD students is
that in order to have access to the facilities provided,
they have to disclose their condition, and in many
cases, they are reluctant to do so [25]. This is one of
the points in which collaboration between secondary
schools and Universities may facilitate access.

Among the different facilitating strategies, mentoring
and tutoring revealed as quite effective in all areas of
conflict [10, 34]. In particular mentoring by peers seems
to be very well accepted and helpful [38].

The awareness of the different players at university
(students, lecturers, and staff) of the existence, rights
and needs of ASD students is far from being achieved
[27, 28]. Training is required at all levels in order to
comply with ASD students’ needs and peculiarities [78].
As it is the case in previous education levels, inclusive
education is not only better, but it is a right that has to
be facilitated by the institution. It is not the student that
has to adapt to the institution, but the other way around
[79].

In order to prepare the institution to fulfil its duties in
this respect, it is of utmost importance the access and
implementation of good practices among all people
involved at the university level be attained [80]. An
interesting example of this is found in guides of practice
developed by Autism&Uni, where there are
specifications for university managers and senior
academics, lectures and tutors, and for professionals
both in Higher Education and outside [14].

ASD students need support at different levels [17].
Before leaving the secondary school, they may learn to
adapt to a new environment, to navigate the campus,
to learn to live outside their comfort zone, and be
independent in daily life requirements; furthermore,
they should be conscious of their difficulties, and of the
facilities provided by the university, and have access to
them. They must be prepared to accept those facilities
and adopt their role as university students, overcoming
stress and anxiety. Once on campus, they should be
able to disclose their condition, register properly and be
ready to take advantage of any collaboration they may
be provided with, at the social, academic and emotional
level [22].

Apart from all facilitating strategies, it is also useful
to provide students with accessible help they can use
to become familiar with the environment and the
challenges ahead. In this respect, Autism&Uni also
developed a toolkit for students to use in their own time
to help them and answer some of the questions they
may have. Universities in Europe have free access to
this toolkit, to use and adapt it to their own needs [14].

Some technologies can be useful in helping ASD
students in their transition problems to University. Even
though there is still scarce evidence, it seems that the
use of Virtual Reality has a great potential as a
facilitating strategy [77]. The fact that virtual
environments can re-create real ones, and the student
can train social, emotional, and academic situations in
a safe way, suggests that VR can be an appropriate
tool to help these students [64].

Nonetheless, in order for VR to be useful, a great
amount of research is called for. For this to be
effective, multidisciplinary teams should work together
in order a) to produce technological improvements in
order to create environments easy to deal with and as
close to reality as possible; b) to create avatars that
permit the emulation of real-life situations in a credible
way; c) to design situations that mimic those real-life
situations the students are likely to face; d) to control
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those situations and interact with the students in a way
that they could train and learn; e) to test the prototypes
and control for their effectivity; f) to validate the results
in a scientific way [42].

This is a tremendous challenge indeed, and due to

Table 1: Facilitating Strategies at and in the Transition to University

the diversity and differences among ASD students, it
may require a long process. However, if this helps both

the staff
Lack of motivation

Sensible areas Difficulties Strategies Is VR useful?
New environment Navigating the facilities Yes
Change of residence Vocational help Yes
Environment
ac;/;ptation New dynamics Experimenting the dynamics at the classroom Yes
Sensorial over-exposition Accomodation search
Sensorial adaptation Yes
. Supervision and formation Selection of mentors Yes
Mentoring
Training and supervision of mentors Yes
Flexibility in the selection of subjects
Helping Resources Alternatives to the difficulties of team work
Curricular adaptation Adaptation via technologies Flexibility in duration of exams
Helping flexibility Yes
Adapted Information
N Visual signalling and technological environments
ew peers - . . Yes
to facilitate learning and evaluation.
Fear to rejection and stigma Relationship with peers Yes
Socialization Fear to life in campus outside home Participation in social activities Yes
Social isolation and reject Help to integrate in dorms Yes
Awareness, information, visibility and Yes
normalization of ASD problems
Scarcity of supply Active search of labour supply
Lack of awareness Preparation of CV Yes
Job facilitation
Lack of specific job market integration plans Preparation of interviews Yes
Institutional support
Problems to understand others’ emotions
Yes
Difficulty to express owns’ emotions Access to therapy
Emotional support Anxiety, depression, frustration, hyper activity, Yes
temper Supporting social interactions
Own'’s situation awareness Motivational support from teachers/lecturers Yes
Lack of specific training Understanding the needs of the ASD students
Adapiive training of Lack of resources Learning strategies Yes

Lack of acknowledgment of ASD students
rights

Institutional Problems Lack of legislation and specific protocols

Differences in the perception of the needs

Individual support

Legislation

Protocols
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the ASD population and institutions to properly get an
inclusive university education it is worth a try.

5. CONCLUSIONS

There is a need for collaboration between both
secondary schools, tutors and therapists and
Universities in order to better deal with ASD
students’ transition process, adaptation, needs
and problems [26].

This collaboration should focus, among other
things, in facilitating access for these students to
the facilities and services they need, avoiding to
force them to necessary disclose their condition
exposing them to stigmatization.

Among the different facilitating strategies,
mentoring, particularly by peers [38], and tutoring
revealed as quite effective in all areas of conflict
[10, 34].

University must guarantee inclusive education,
and to do so all players involved (students,
lecturers, and staff) are to be trained at all levels
in order to comply with ASD students’ needs and
peculiarities [78]. An interesting example of this
is found in guides of practice developed by
Autism&Uni [14].

Apart from all facilitating strategies, it is also
useful to provide students with accessible help
they can use to become familiar with the
environment and the challenges ahead. In this
respect, Autism&Uni also developed a free
access toolkit for European university students to
use and customize in their own time [14].

Virtual Reality has a great potential as a
facilitating strategy [77]. The fact that virtual
environments can re-create real ones, and the
student can ftrain for social, emotional, and
academic situations in a safe way, suggests that
VR can be an appropriate tool to help these
students [64], although a great deal of research
is needed for this to be supported.
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