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Abstract. The concept ofcommunity accessis a multidimensional term, which may involve issues related to physical access,
knowledge and information, power and control, relationships and communications, advocacy, participation and quality of life [21].
This paper discusses historical and emerging practices andinterventions related to physical access to community and community
based information for individuals with cognitive disabilities such as intellectual disability, autism or traumatic brain injury. While
much societal attention has been paid to features of independent community access for populations such as individuals with
hearing, vision or physical disabilities, less attention has focused on independent community access for people with intellectual
and other significant cognitive disabilities. Attitudes and actions by families and professional service communitiesare often
mixed for some individuals in this population. The somewhatlimited research base in these areas is explored, includinga case
study review and results from several promising feasibility studies. The paper concludes with comments concerning future
prospects and recommendations for improving independent community access for persons with significant cognitive disabilities.
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1. Introduction

Independent access to community settings and the
many benefits that can be realized therein are over-
whelmingly accepted as positive aspects of mainstream
society. Many if not most of our social, recreational,
vocational, educational, consumer, business and health
needs are met in community settings. Despite the avail-
ability of services through web sites and other internet
resources, most of us still shop, attend medical appoint-
ments, go bowling, visit libraries, meet with friends,
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take classes, make bank transactions and work in com-
munity settings.

There are, however, problems in ensuring indepen-
dent community access for people with intellectual and
other significant cognitive disabilities. As institutions
in America began closing in the early 1970s and as
the number of community-based support services in-
creased through the 1970s and 80s [13,17] issues re-
lating to individual safety and security also emerged as
barriers to full inclusion in the community [2,14,20].
When we leave the safety of our homes we are naturally
exposed to the greater risk that the uncertainty of com-
munity presence can present. We mitigate this greater
exposure to risk and victimization in many ways; we
lock our car doors, travel with others or at certain times
of day, visually survey environments before entering,
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restrict travel to certain areas,and sometimes even carry
defensive tools such as pepper spray or firearms.

For people with intellectual disability, certain learn-
ing disabilities, autism, and significant traumatic brain
injuries, the give and take between the benefits and
risks of independent community access must be con-
tinually weighed. However, while few would disagree
that we have made significant progress in facilitating
the safety and security needs of people with significant
cognitive disabilities, society continues to struggle with
mitigating fears in support of providing opportunities
for increased community presence and the realization
of benefits associated with independent access to the
community.

This article provides a review of several barriers to
independent community access for people with cogni-
tive disabilities, as well as opportunities that technol-
ogy may offer to overcome these barriers in the areas
of travel, navigation and access to community based
information. No technology, however, can complete-
ly assure community safety and therefore the narrative
includes limitations of these emerging technologies as
well as recommendations for future research that are
necessary to better balance the issues of safety/security
and improved quality of life.

2. Community access for people with intellectual
and cognitive disabilities

While the impetus for providing greater community
integration to and for people with intellectual and cog-
nitive disabilities has been ongoing for several decades,
there is surprisingly little empirical research on the top-
ic. Indeed, in a systematic review of the literature be-
tween the years 1996 and 2006, Verdonschot and col-
leagues concluded that “. . . on the basis of empirical
evidence, within the time frame of this literature search,
little is known about communityparticipation of people
with ID. Many researchers did not clearly define com-
munity participation and were concerned with limited
areas of community participation; research is seldom
based on a theoretical framework” [26]. Nevertheless,
we summarize the extant literature as we discuss par-
ticular technology supports.

2.1. Personal navigation – Vehicle and walking

Transportation issues have long been recognized as
a primary barrier to independent community access for
people with intellectual and cognitive disabilities [10,

18,27]. Due to personal capacity and financial factors,
people with intellectual and other cognitive disabilities
are much less likely to obtain a driver’s license or own
a personal vehicle than the general public. Other main-
stream transportation options, such as taxi cabs, can al-
so present financial barriers. Instead, a common mode
of transportation used involves some type of agency
or other specialized transportation [21]. This type of
transportation provides high levels of safety and secu-
rity, but also has significant limitations. For example,
agency sponsored transportation may provide door-to-
door pick up and drop off services, but may be lim-
ited in terms of hours of availability, travel purposes
and destinations, and usually requires scheduling in ad-
vance. Further, these transportation services are gener-
ally segregated as they are only offered to clients of the
agency’s other services, and this is not philosophically
aligned with notions of community integration.

Walking as a form of transportation also provides
opportunity as well as drawbacks. A short walking
route to a friend’s home, the local convenience store
or to a place of employment has historically been a
form of independent access to community resources,
but is obviously limited in its usefulness by distance.
Other limitations to walking may include safety is-
sues regarding encounters with strangers, getting lost,
lack of accessible routes for persons with physical
challenges, or busy street crossings. These limitations
may be somewhat mitigated by the ubiquitous avail-
ability of cell phones, which are increasingly serv-
ing as a life line not only for people with disabili-
ties traveling in the community [4], but also for main-
stream populations such as younger children or older
adults. Examples of cell phones with easy-to-use fea-
tures include theJitterbug (www.jitterbug.com/), the
Firefly designed primarily for younger users (www.
fireflymobile.com/), the Pocket ACE multimedia cell
phone (www.ablelinktech.com/handhelds/pocketace.
asp), or the Doro PhoneEasy (www.consumercellular.
com/Info/Phones#Doros). It is important, however, that
these units are properly programmed and users are sub-
sequently trained to proficiency on their use prior to
being used as an aid to community access.

2.2. Public transportation

Public transportation, often in the form of bus, train,
subway, and even ferry systems, is an important re-
source for people who do not or cannot drive personal
automobiles. The public benefit of city transit systems
has long been accepted and is reflected in their long
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history of government subsidies. While public trans-
portation options are likely to be more limited in rural
areas, they can be a considerable asset to people with
intellectual and cognitive disabilities in communities
where such options exist. For people who cannot use
mainstream public transportation, some governments
include requirements for the provision of alternative
services. For example, in the United States federal
law [1] requires “complementary paratransit service,
comparable to public fixed route systems.” These types
of transportation services are similar to agency pro-
grams in that they provide door-to-door pick up and
drop off and do not operate on fixed routes or schedules.
They also include some of the same limitations, such
as requirements for advanced notices and limited op-
erating times. In the United Kingdom where commu-
nity transport services are provided by local councils,
provisions for disability access to public transportation
vary, ranging from door to door transport [9] to free
off-peak travel on local bus services [10],

Mainstream public fixed-route transit systems pro-
vide potential for increasing community access and
participation for people with significant cognitive im-
pairments. Despite limitations in pickup/destination
sites and schedules, public transportation enables many
people to access work, social, educational and medical
community resources. For people with intellectual and
cognitive disabilities, there are challenges, however, to
the independent use of public transit systems, ranging
from the need to understand complex schedules to dif-
ficulties with transfers. Access to public transit for this
population is also hampered by safety concerns on the
part of family members and caregivers. The two most
commonly cited reasons for limiting independent ac-
cess to mainstream public transportation involve the po-
tential of being victimized and fears of getting lost [12,
21,25].

Traditionally, various approaches involving hands-
on training on transportation skills and community-
based instruction using specific bus routes have been
implemented to promote access to transportation for
people with intellectual and cognitive disabilities [2,3].
Recent evidence has emerged, however, on the poten-
tial for “computer based video instruction (CBVI)” for
supporting independent community access, including
teaching bus use [19]. This study involved creation
of “a lifelike public bus riding scenario in a simulated
environment to teach bus transportation skills” to three
adolescents with intellectual disability. Video record-
ings were made from a first-person perspective and in-
cluded voice over prompts such as “Look for Advanced

Auto Parts” and “Push the request for stop signal when
you see the Chick-Fil-A and Target sign.” Subsequent
CBVI sessions were conducted in a classroom and pro-
vided via MicrosoftPowerPointsoftware. A multiple
probe design across participants and one bus route was
used to evaluate the effectiveness of the CBVI approach
to teach bus transportation skills. Results indicated
that the CBVI approach was “an effective and efficient
method for teaching students to locate landmarks and
the target bus stop,” as two of the three participants met
criteria for correctly pushing the request to stop signal
within the minimum possible number of five sessions.
Additionally, during actualin-vivosessions on the bus,
two participants were able to generalize the skill with
100% correct performance. The third participant failed
to push the signal only during the firstin-vivo session
due to requesting reassurance, and verbally acknowl-
edged that “I should have pushed it” after passing the
stop. She subsequently completed the task correctly on
the remaining two trials. In terms of skill maintenance,
the three participants were able to demonstrate the abil-
ity to correctly push the request to stop signal ranging
from 7 to 52 days.

The use of Global Positioning System (GPS) tech-
nology to support transportation and navigation has be-
come commonplace and offers the potential for sup-
porting the mobility needs of people with disabilities.
Mainstream GPS navigation devices provide numerous
features such as detailed on-screen maps and graphic
lane guidance, traffic data, point of interest information,
text-to-speech directions, complete cell phone func-
tionality, web browsing and other information func-
tions, and speech input operation. While these devices
are likely used primarily for vehicle navigation, they
can also be used to obtain directions while walking. In-
dividuals with intellectual disabilities may benefit from
the latter use, given that this population is much more
unlikely to drive a personal vehicle and the technolo-
gy is limited in its support of travel on public transit
systems (i.e., landmark information may be helpful but
turn-by-turn directions are not useful to passengers).
Other persons with cognitive disability symptoms that
do not sufficiently impair their ability to drive (such as
in some mild brain injuries) may benefit from main-
stream GPS technologies, but these users may also be
overwhelmedby the relative complexity and robust fea-
ture set of these devices. As with other mobile de-
vices, the distractive nature of GPS units may poten-
tially endanger drivers, and both individual evaluation
and more long range research should be conducted on
their efficacy for cognitively impaired populations.
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Other recent developments concerning GPS technol-
ogy are also worth noting. For example, the compa-
ny HumanWare distributes several GPS based naviga-
tion products designed specifically for people who are
blind or who have severe low vision [15]. Several ini-
tial investigations have occurred relating to the poten-
tial of GPS technology to benefit independent mobil-
ity for students and adults with intellectual disability.
In one project, researchers at the University of Col-
orado’s Cognitive Levers project engaged in a project
called Mobility for All (MfA), which developed a hand
held prototype system that worked with the on board
GPS technology used by the local public transit sys-
tem. The MfA prototype provided visual and auditory
cues to users similar to those provided in one-on-one
training programs to support “critical tasks including
which bus to board, when to get off, and where to go
next” [24]. And while the prototype included features
for trip monitoring and error detection, its dependen-
cy on cooperation from public transit providers limited
commercialization opportunities for the system.

A series of studies have been conducted by the au-
thors that involved development and evaluation of a
GPS software application designed to support indepen-
dent use of public transportation by students and adults
with intellectual disabilities. The first of these [7] pro-
vided evidence that the approach of using GPS tech-
nology to enable authoring of multimedia instructions
for navigating specific municipal bus routes could re-
duce travel training requirements for this population.
Researchers used the prototype system’s configuration
utility while traveling the designated route, setting GPS
waypoints and recording corresponding instructional
cues that were automatically launched based upon GPS
location during route playback by study participants.
Examples of audio cues included “this is not your stop,
please do not get off the bus here” or “you will be get-
ting off at the next bus stop, so pull the cord now to
ring the bell.” Digital picture cues were also provid-
ed at designated GPS waypoints for landmarks along
the route, which were also supported by audio cues
such as “you are now going past the post office, so you
are about half way to the bowling alley.” Figures 1–3
provide samples of the software system’s interface for
route creation and playback.

This study provided initial evidence of the efficacy
of the customized GPS approach by demonstrating a
reduction in bus training time required to learn a new
route. In a follow up study [5], 26 participants with
intellectual disabilities used the software prototype op-
erating on a GPS enabled personal digital assistant to

attempt independent navigation of a bus route, without
being accompanied by a researcher or other travel com-
panion on the bus and without prior knowledge of the
intended destination.

In the follow up study, participants first learned how
to use the system by traveling on a training route with
a trainer, followed by traveling another route using the
system but without the accompaniment of a trainer.
Finally, participants used the system to travel a route
without accompaniment and without knowledge of the
destination. During this trial, 24 of the 26 participants
exited the bus at the correct location. Along with the
postive implications for increasing independent com-
munity access opportunities for people with intellectual
disability, these studies also highlighted potential ben-
efits in the area of reduced training costs. For example,
in the United States many individuals with intellectual
disabilities who are not able to use standard city buses
currently use paratransit services. Data provided by
a mid sized US urban city transit system documented
that the cost savings of being able have a rider with a
disability learn to use the regular bus, rather than using
paratransit, is $4,511.52 per year. This is due to the
high cost of paratransit service as compared to standard
bus service. Thus the prototype system’s potential for
training riders with fewer trials can provide significant
cost savings to the local government or other transorta-
tion training entities. The study finding in which 24 of
26 (92%) of test participants were able to successfully
exit the bus without prior knowledge of the target des-
tination was particulary striking. Several participant
comments recorded after study sessions are provided
below. In summary, use of the multimedia GPS-based
software approach to increase independent access to
the community for indivdiuals with significant cogn-
tive challenges has significant potential and is worthy
of further investigation.

– "It keeps you not from being
lost”

– "That’s easy with that little
computer.”

– "I would really like to ride a
regular city bus with it.”

– “It tells you when to get on
and off the bus”"

– “This is so much fun.”
– “It’s easy, I liked it.”

– “It’s awesome – I liked the
talking”

– “I did good, I got it right!”
– “It says ring the bell and get

off the bus.”
– “It’s easy cause it shows you

when to pull.”
– “I love those computers,

they’re so easy.”
– “I want to go again.”

Another technology that could be a positive asset
in promoting opportunities for community access in-
volves the industry of tracking devices. These tech-
nologies, such as theBrickhouse Child Locatoror
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Fig. 1. WayFinder’s Main Menu showing four travel routes (left); at beginning of route (center) and during transit (right). Note progress bar
showing relative route position at bottom of screen.

Fig. 2. WayFinder display showing a Landmark waypoint (left); a Not-Your-Stop waypoint (center), and a Signal Stop waypoint (right).

Fig. 3. Route Builder interface with waypoint options (left) and Route Editor interface (center and right).
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Loc8tor Plus, generally require the individual being
tracked to wear a device such as a wristband or pen-
dant that emits a signal to a controller unit. Controller
units then emit a warning alarm when the signal emit-
ting device moves beyond a designated range. These
types of tracking devices are designed more for indi-
viduals with wandering behaviors and can be limited
in tracking range. Other systems may be more suitable
for individuals with cognitive limitations who are pur-
posefully traveling in the community, such as theSpark
Nano Tracker, Livewire FastTrak, Community Sidekick
or KoolTrax systems. These devices are often simi-
lar in size and form to a cell phone (or as a software
download to an existing cell phone), and can provide
automated location information as a link to a web based
map to one or more designated email addresses or cell
phones. The individual authorized to monitor the us-
er’s location then activates the link on the web enabled
phone or in the email message to open a browser page
displaying the user’s location within a general range of
5 to 10 meters (or 16 to 33 feet). This type of technol-
ogy does not have limits regarding distance, but may
require a monthly or annual subscription fee along with
the initial product purchase price.

2.3. Navigation within buildings

While GPS technology and multimedia software in-
terfaces have been shown to provide potential for in-
creasing opportunities for independent community ac-
cess, the technology can lose its effectiveness once
a traveler enters building facilities where GPS sig-
nals become limited or non existent. Similar to trav-
el training, repetitious, one-on-one on-site training is
generally used to assist persons with cognitive dis-
abilities to learn to navigate to desired spaces in-
side of buildings such as doctor’s offices or shopping
malls. Research has shown that highlighting land-
marks along navigation routes in indoor settings can
be a useful strategy during travel repetition priming [9,
22]. More current supports are being investigated,
although most available research has focused on in-
dependent indoor navigation by individuals with vi-
sion disabilities. For example, there may be poten-
tial for the use of computer based video prompting
similar to the previously cited research of Mechling
and O’Brien [19] to support independent indoor navi-
gation [16], and this should be explored in future re-
search endeavors. Currently there are several step-by-
step multimedia prompting devices available that could
be suited for this purpose. These range from the sim-

ple and affordable audio-basedStep Padby Attainment
Co. (www.attainmentcompany.com/), to the full mul-
timedia, smart phone basedVisual Assistantsystem by
AbleLink Technologies (www.ablelinktech.com). The
case study in section 4 of this manuscript describes just
such an implementation.

2.4. Access to community information

Along with transportation, a second area of impor-
tance in accessing the benefits of community settings
is access to information sources, such as signs, kiosks,
building directories, exhibit displays, and other infor-
mation. For people with intellectual disability, the fact
that these types of information are most often in text
format presents a barrier to greater access. For exam-
ple, many zoos or walking tours provide either station-
ary signage with text or a written guide to follow to ac-
cess relevant information. This area has received even
less attention by the research community than trans-
portation issues.

The increasing frequency of touch screen, multi-
media kiosk-based information represents an example
of how universally designed information sources often
benefits everyone. Another means of accessing com-
munity information may be in using the internet on
a screen-reader enabled computer to research desired
subjects prior to community travel, but this is obviously
limited and less than ideal. More recently, large amuse-
ment parks, zoos and other facilities have begun de-
veloping electronic tour guides that use pictures, audio
and video to provide information about various points
of interest in their fixed environments. This form of
information access generally runs on portable devices
such as personal digital assistants and is activated via
wireless signals such as in Bluetooth, triangulation, in-
frared or (if outdoors) GPS based signals. The benefit
of these systems was demonstrated in a research and
development project conducted by the authors [6] that
showed significant advantages over traditional paper-
based tour information in terms of accessing informa-
tion from a historic walking tour, where 23 participants
with intellectual disabilities were able to use a GPS-
based system with significantly more independence and
with fewer errors than when using the tour’s brochure
information.

Given this background on various issues regard-
ing independent community access, the following case
study is provided to provide a real life illustration of the
potential benefit that some of these technologies may
provide.
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3. Joel: A case study

This research was conducted by a Canadian univer-
sity with the general goals of (a) translating into French
and adapting two community access software systems
operating on a hand held computer, (b) field-testing
these applications by assessing their utility to help a
person travel independently to and from four differ-
ent locations, and (c) determining to what extent these
technologies could help a person in decision-making
and problem solving. The pilot study involved a 19
year old young man with Down Syndrome. The main
goal was to use the technologies as supports to enable
safe travel back and forth from four different locations
within the city of Montreal, Canada. For this study,
two such software applications developed by Able Link
Technologies were used. The first,Discovery Desktop,
replaces theWindows Mobileinterface for a simplified
interface that allows the person to run customized appli-
cations represented by large icons. The second,Visu-
al Assistant,is an application to combine photographs
or video segments with verbal instructions for step-by-
step prompting.

The research participant (Joel) was provided a Smart-
phone equipped with the two applications to help him
complete his travels. Four new travel routes were iden-
tified to be used for the study. These destinations were
chosen according to the Joel’s personal interests. They
involved going to his sister’s apartment, the national
library and two retail shops. Joel did not have previous
experience traveling these routes using public trans-
portation. For each trip, a step-by-step travel script was
developed, representative photographs were taken and
the multimedia instructions were configured and up-
loaded for use in theVisual Assistantsystem. To pro-
vide additional reassurance for Joel’s parents, an HTC
6800 Smartphone was used to allow him, if necessary,
to call home for assistance.

Before beginning use of the device,a 30 minute semi-
structured pre test interview was conducted with Joel’s
parents. This interview included documenting Joel’s
background information, desired travel routes, and the
parents’ perception in regard to the proposed technol-
ogy. An interview with Joel was also completed in
order to evaluate his self-determination skills. Two in-
struments were used to make these assessments. These
included a written interview outline along with the
Adolescent-YoungAdults (16-21 years) French version
of The Arc’s Self-Determination Scale[28]. These eval-
uations indicated that Joel’s sense of self-determination
was relatively high on all dimensions except for Self-

Regulation, which was in the lower 60th percentile.
Still, compared to peers with intellectual disabilities he
was somewhat more self-determined than average.

Following these preliminary activities, the evalua-
tion period began. Joel was asked to choose his desired
sequence of travels. Except for some minor challenges
like environmental noise within the subway car, the sun
reflection on the screen and one instance of making a
right turn instead a left (corrected by successfully ask-
ing for assistance), the results were extremely positive.
Joel completed two trips at first with assistance be-
fore he expressed confidence in traveling alone without
needing a support person. All subsequent trips where
then made by Joel independently.

Following completion of the sequence of travel trips,
post-test assessments using the interview instrument
were again completed with Joel’s parents. This time
they were asked about their feelings on Joel traveling
with the help of the technology and their perceptions
in regard to the benefit of the technology used. Joel
was again evaluated withThe Arc’s Self-Determination
Scaleand was also asked to complete theQuebec User
Evaluation of Satisfaction with Assistive Technology
(QUEST 2.0) [8]. The first part of this questionnaire
consists of eight items asking a person to rate his level
of satisfaction on a 5-point Likert-type scale on the
technology being used, including ratings on dimension,
weight, ease of use, and efficacy. The second part
asks the respondent to rank the most important system
components on a scale from 1 to 3.

Although it appeared that the use of the technolo-
gy for the duration of the case study did not affect
Joel’s self-determination since the pre/post tests score
at theSelf-Determinationscale were almost the same,
researchers believe that the scale’s effectiveness was
likely limited due to the short 1-2 month period of
the technology intervention. Despite these findings,
comments from the parents, the travel trainer and Joel
were all highly positive and indicated their personal
perceptions that the technologies providedan important
impact on Joel’s choice-making, decision-making and
problem solving. In terms of Joel’s satisfaction with
the technology, he scored all eight satisfaction items
on the Likert scale as a 4 or 5, (i.e., satisfying or very
satisfying). Joel also ranked dimension, ease of use
and efficacy as the top three components of the system.

Qualitative analyses of the parent and trainer pre/post
interviews were done usingN’Vivo. Main results
showed that Joel was happy, excited and confident.
Joel’s mother indicated she was pleased with the size
of the technology but was a bit anxious about the safe-



268 S.E. Stock et al. / Cognitive assistive technology for community access

ty of her son when using it. However, she was posi-
tively impressed when her son once went to a stranger
in the subway to ask for help. Joel’s father reported
that after the first use (to get to his sister’s residence)
Joel had told him “It’s easy to use... I love it and it
went just fine.” (Note: Quotes herein were provided in
French and translated by research staff supporting the
project.) The second use was to get to the local library.
Once back home Joel announced to his parents that he
“could now do it alone... with the technology.” His fa-
ther stated “I am convinced of the effectiveness of this
assistant for independent travel. I believe it can sig-
nificantly promote self-determination for people with
disabilities. Also, it can help increase self-esteem for
the person who finds he or she can quickly and easily
perform a task without assistance or supervision of a
teacher or parent. Thanks to this device, Joel is able
to travel by himself!” The trainer further observed that
Joel was “excited, enthusiastic and effective at using
the technology right from the beginning...just like he
had played with the technology before...”

Researchers summarized that the most important
outcome of the study was the technology was able to
assist Joel in using public transportation and making his
community more accessible. They further concluded
that although chosen tasks for this research concerned
travels, further research on this type of software should
be conducted to evaluate its impact on helping people
perform other community-based activities of daily life.

4. Conclusions and recommendations

The debate for increasing independent community
access opportunities and options for people with signif-
icant cognitive disabilities has, and will continue, to be
centered on the dignity of risk vs. erring on the side of
safety. As was shown in Joel’s case study, technology
that has been subject to hands-on research can provide
effective support to increase opportunities in this area.
While other work cited in this article has demonstrated
the potential of new technologies to support indepen-
dent community access, much more research is needed
to determine the types and distance of travel that can be
effectively supported, experiments on familiar vs. un-
familiar routes, transfers, the nature of populations that
can benefit from its use, and other important benefits
and limitations of these general approaches. However,
no amount of clinical research may supplant the need
for individualized trials – such as Joel’s – to assuage
the concerns of parents and other caregivers in terms

of safety and individual efficacy. These initial individ-
ualized trials should always include backup strategies
(such as one-to-one support and observation during ini-
tial trials, and use of tracking technologies where ap-
propriately authorized). Additionally, it is critical to
ensure that candidates for using way finding technolo-
gies such as those discussed in this article have ade-
quate skills – such as self rescue skills and knowledge
of appropriate community interaction – before being
matched with a technology solution. Thus, initial re-
search into the use of transportation and information
access technologies for people with cognitive disabil-
ities has provided promising results and indicates the
need for continued research and development of cogni-
tively accessible technologies to facilitate community
access. This may include usability studies of existing
technologies by different populations characterized by
cognitive disabilities, efficacy studies to determine im-
pacts and limits in areas such as frequencyof communi-
ty access, quality of life and community safety, and re-
search and development of new technology approaches
and solutions.
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