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Foreword

Global Perspectives and Emerging Themes in
Assistive Technology Assessment

I am delighted and privileged to be asked by the eminent editors of this text, Stefano
Federici and Marcia J. Scherer, to write a foreword. These colleagues are at the forefront
of work within the field of assistive technology and have pioneered much of the current
thinking resulting in both the delivery of services to individuals and transformational
research. The emergence and importance of this field can be demonstrated through the
emergence of Disability and Rehabilitation: Assistive Technology as a standalone journal
affiliated with Disability and Rehabilitation. This journal, which embraces the broad field of
assistive technology, is edited by Marcia J. Scherer, ably assisted by Stefano Federici as an
editorial board member.

These two journals, like this book, are characterized by their international coverage,
multiprofessional publications, and interprofessional research of the highest quality.
This edited volume includes contributions from five continents and reinforces the global
approach to responding to the needs of individuals and in some cases communities
requiring support and intervention.

This is no easy challenge, and the need remains to recognize both the integrity of those
contributing disciplines and individuals along with the emerging integrative approach to
rehabilitation.

What this text does is set a framework for future practice and research within the field
of assistive technology assessment. It is clearly structured into three sections, the first of
which sets the context, the second brings together perspectives from those professions
working in the field, and the third focuses on assistive technology devices themselves
and the positive outcomes that can emerge. Each section of this book has a separate
introduction, and these contributions themselves are not only informative but reflect the
vision of the editors for this field of work.

Having been asked to write this introduction, it was with pleasure that I was able to read
the chapters prior to their publication, and rather than repeating or simply reiterating what
can readily be assimilated, I found myself reflecting on some of the emerging cross-cutting
themes. Although not comprehensive, the four themes that stood out for me characterize
the need to develop innovative approaches within this field while recognizing the
individuality of both the user and those professionals engaged.

In many ways the topic all of the authors are addressing and the field of enquiry is
relatively straightforward. The advances in technology and the potential benefits that can
accrue highlight the need to undertake purposeful and sophisticated forms of assessment
of individuals to understand their need and how they can benefit from the wide range of
available devices. These individuals themselves in different ways are looking for better
outcomes in response to their disabilities and broadly through the rehabilitative process to
improve in some way or other their quality of life. Therefore, assessment is the first stage of

ix
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X Foreword

this process and facilitates an evaluation of the effectiveness of the intervention that must
be undertaken on a regular basis. What then emerges from my initial reading of these
outstanding chapters from individuals working in this field?

Assistive Technology Is Increasingly Complex and Sophisticated,
Which Needs to Be Reflected in the Assessment Process

Although this actually states the obvious, it still provides one of the greatest challenges in
undertaking the assessment of individuals to determine how best to deploy technology.
Chapters 16, 17, and 18 highlight the sophistication emerging within the fields of technology
and the potential benefits to individuals.

Nevertheless, the more complex both the assessment process and the technological aids
themselves become, there is a danger that they become less accessible, and a number of
authors throughout this text remind us through their work of “abandonment,” with one of
the greatest problems being that individuals stop using the devices. Furthermore, the more
complex the assessment process, the less motivated individuals can become given their
need and their understandable desire to have access to available facilities and support.
And not only is the complexity difficult for the user and those professionals undertaking
the assessments, but there remains the danger that they become more costly and hence
have lower impact.

Indeed, the process of assessment itself is costly given the number of professionals who
potentially need to be engaged, and there is an “opportunity cost” issue here in terms
of direct therapeutic intervention as compared with careful assessment and planning.
Therefore, one of our conundrums is that the more complex and greater technological
advances we make, there remains a potential threat of the extent to which these can be
applied in practice, which in turn affects the vulnerability of those with disabilities.

The Need for Inter- and Multidisciplinary Approaches to Assessment

For me, this is then the second major issue. It is clear from this text that the assessment
process is critical to future success, but that it involves a wide range of disciplines and in
some cases the emergence of new interdisciplinary approaches. For example, Chapter 9
introduces for the first time to myself the role of the “psychotechnologist.” lam sure there are
other integrated professional approaches yet to be brought together. As knowledge within
the professional fields involved with assistive technology becomes more sophisticated and
our knowledge simply grows exponentially, the capacity to introduce shared professional
education and training becomes increasingly difficult.

Furthermore, we do need to recognize and indeed value the different perspectives
offered by the vast range of individuals working within this field through their initial
education, training, and postgraduate study. There are different paradigms ranging
from those working primarily in the field from a medical perspective, through to those
in focused but relatively multidisciplinary professions, and on to those making such
enormous contributions through their technological rather than social skills.
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Foreword xi

No one person or profession can any longer cover this breadth, and we therefore need to
find new ways of working together.

Fortunately, it is not the case that people cannot do this, but it is a time-consuming,
resource-intensive process, and the outputs as prioritized and measured need to
demonstrate the effectiveness of such an approach.

I know that myself and Marcia J. Scherer are proud to be editing journals that encourage
multidisciplinary approaches and perspectives on different aspects of rehabilitation and
work hard to include contributions from diverse cultures and backgrounds. In reflecting
upon these issues, we should not forget the range of professionals not included in this text,
particularly those working in the field of employment, advocacy, insurance, and related
business professions. There is nothing negative about recognizing the changing roles of
professionals, but the challenge remains to help all of us take different perspectives and to
give away some aspects of our own understanding to work better with others.

The Impact of the Environment and the Context

Individuals and indeed communities both embrace and are constrained by the context in
which they live. The assessment of an individual has to take this into account, and both
place and context are integral to this process. In relatively structured rehabilitation, there
are well-worked processes and procedures within which to undertake assessment and to
draw upon the services and opportunities presented by the environment within which
this is done. However, there are circumstances in which the assessment process is either
limited through the resources that are available or by the requirement to respond at a
pragmatic level. Community-based programs are often limited by personnel and resources
and rely much more upon those living and working within that particular environment.
Disasters such as those recently affecting Japan and Haiti require swift and emergency
response mechanisms in which the assessment process might be less important when
looking to provide assistive technologies to help support the vast numbers of individuals
clearly in need. These issues are not confined to the environment or the context but to the
interpersonal connections of the individual being assessed.

Chapter 5 highlights the impact on caregivers and the family, but we should add to this
the wide range of individual contacts, including friends, peers, and those in the workplace.

This also affects the social context and influences those outputs by which the effectiveness
of any intervention is judged, including economic well-being. Underpinning this in many
cases is a commitment to enhance the quality of life, often through participation in the
world of others with the view to retaining and playing a respected role within wider
society.

What the User Wants and How Can It Be Measured?

The importance of participation and enhancing the quality of life as much as alleviating
some aspects of disability was referred to in the previous section. In many cases these
measures are more important to the individual and more greatly affect the way in which
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xii Foreword

the success of having access to assistive technology is measured. Chapter 15 is an excellent
overview of the “user experience framework.” Any perceived improvement through the
use of assistive technology must be recognized and valued by the individual himself or
herself for the impact to be measured effectively.

Many studies are published that do show improvement on a range of variables, and
although these are important in demonstrating the efficacy of particular techniques
without recourse to simply measuring the impact on the individual from his or her
perspective, they do lack an element of validity.

This is not to say that publications of this kind should not be published; it just further
reinforces the complexity of working in the field of rehabilitation. The more recent
emphasis on goal-setting both jointly with professionals and individually is a positive
way forward in terms of measuring impact. There is both a realism to goal-setting and the
opportunity to be aspirational and to go beyond that which perhaps others think possible.
The goal of employment is not unlikely to remain critical to many for reintegration into
the life experienced prior to the disability. This might not always be possible, but without
understanding the perspective of the user, the success or otherwise of intervention cannot
fully be understood.

At the heart of undertaking an assessment of an individual for the use of assisted
technology is where this person is starting from, where they want to go or believe they
can get, aspirational thinking to take them further, and the journey itself. I judge that this
book in the way it has brought together such a wide range of committed individuals has
as its underpinning philosophy a commitment to listening to and responding positively
to the voice of the individual participant. Resources are still given to rather than owned
by those requiring them, and as in other changing areas such as education and social care
there may yet be a further strengthening of the role of the user by providing resources
from which they can choose or even purchase.

I found this book stimulating, and I am proud to have had an opportunity to contribute
a few thoughts. Thank you to Marcia and Stefano for this opportunity to join you in
contributing to this debate.

Dave J. Muller
Editor-in-Chief, Disability and Rehabilitation
Suffolk New College, United Kingdom

The collaboration between Marcia ]. Scherer and the Centre for Technological Aid and
Research Ausilioteca of the Leonarda Vaccari Institute in Rome was born when Marcia,
accompanied with Stefano Federici, visited our institute. On that day, a warm empathy
between me and Marcia was born. An interesting brainstorm about the various activities
took off: activities that we could carry out together because we realized that we share the
same visions. The activities of the Leonarda Vaccari Institute—with its multidisciplinary
team—reflected the working methods for the Matching Person and Technology model
carried out by Professor Scherer.

Almost a year later, I went to Rochester University to see Marcia again, and it was there
that we managed to bring the drafting of the handbook to reality. The Ausilioteca di Roma
(Centre for Technological Aid of Rome) put itself at the authors” disposal to verify the
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assistive technology assessment process model and the new competencies that had to be
given to the new specific figure of the psycotechnologist.

The following are just a few words to understand what the Leonarda Vaccari Institute
does and, in particular, what the Ausilioteca di Roma stands for. The Leonarda Vaccari
Institute, the oldest nonprofit educational institution in Italy, addresses the special needs of
children, adolescents, and adults with disabilities. Founded in 1936 by Professor Marchesa
Leonarda Vaccari to help children affected with polio, today the institute provides
comprehensive service to hundreds of individuals each year. The Leonarda Vaccari
Institute is acknowledged as the Moral Entity with Royal Charter No. 2032 and public
noncommercial initiative certified by the Region of Lazio; the institute functions under
the National Health Service. Established 75 years ago, today the institution is one of the
most experienced centers for the rehabilitation of people affected by severe mental and/
or physical disabilities between the developmental stages of childhood and adulthood.
On December 8, 2007, the President of Italy, Giorgio Napolitano, awarded the Leonarda
Vaccari Institute with the Gold Medal of Merit for Public Health Service. In the same
year, the center was included in the 2° “Eurispes survey” among the 100 Italian Centres
of Excellence. The Vaccari Institute is certified with the ISO 9001200 IMQ/CSQ 9211.LVA
quality.

The intent to provide a comprehensive diagnosis and to help people with disabilities
with their special needs have been one of the initiative’s main concerns since its founda-
tion. In accordance with the institute’s 1936 Constitution, treatment extending to the vari-
ous aspects of disability can be synthesised in three procedures: medical care, education,
and integration into the labor market. Since then, the Leonarda Vaccari Institute has been
expanding its activities throughout comprehensive and individualized interventions,
bringing a multidisciplinary analysis to every single case. Each day, the Vaccari Institute
provides support to more than 300 people who require re-education and rehabilitation
care within the framework of full-time hospital care, day care, or outpatient services. The
institute provides a large number of therapies such as kinesitherapy and logotherapy,
alternative communication, psychosensory stimulation, respiratory exercises, drama, etc.,
all charged to the National Health Service. The diagnostic team is composed of experi-
enced clinical and school psychologists, psychotechnologists, psychiatrists, neuropsychia-
trists, neuropsychologists, pediatricians, orthopedists, rehabilitation therapists, and other
professionals working in specific relative fields.

In 1996, the Vaccari Institute founded the Ausilioteca di Roma, a center for
technological aid and research. The sector of technological devices is characterized by a
fast evolution, by the complexities of solutions that need to be found, and by the necessity
to personalize these solutions. This innovative vision leads to different procedures for
the various rehabilitation, welfare, and educational processes. To find an international
model of assistive technology assessment, the institute has therefore initiated a fruitful
collaboration with Stefano Federici of the University of Perugia, Olivetti Belardinelli
of the Sapienza University of Rome, and Marcia J. Scherer of the Institute for Matching
Person and Technology of Webster, NY. The success of this assistive technology
assessment process lies primarily in the selection and implementation of technical aids
determined by

¢ The quality of the assignment’s processes,

e The quality of assistive proposals, and

¢ The taking into account of the specific context of use.
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The development of this sector finds its cultural motivations and improvement in the
recent declaration of intents issued at the European level (e.g.,, Madrid 2002; European Year
for People with Disabilities 2003), at the national level (e.g., Guidelines for the Rehabilitation
released by the Ministry of Health in 1998), and at the international level [e.g., the
International Classification of Functioning, Disability, and Health (ICF), promoted by the
World Health Organization].

Digital devices are instruments of an extraordinary importance apt to satisfy the
needs of autonomy and quality of life of people with disabilities and their families. They
also guarantee a suitable proposal by adding value to the right solutions and giving a
permanent help to health service professionals and users. Moreover, a good assistive
technology match can also guarantee the efficiency of the public expenses in this sector.

The Ausilioteca is a highly specialized service center that operates together with the
National Health Service, various public entities, and schools, sustaining different projects
and the use of advanced technologies aimed to the best inclusion of people with disabilities
in schools and other life environments.

The handbook, realized in collaboration with academic professionals from different
countries (United States, Europe, Australia, Brazil, and Japan), contains a scientific pattern
for the assignment of assistive technologies to people with disabilities founded under the
ICF model. The fulfillment and achievement of the model described in the handbook—
together with the highlighted procedures—are one of the best practices carried out by the
highly specialized personnel of the Leonarda Vaccari Institute.

It is with satisfaction and gratitude that I thank the authors of the handbook and in
particular the editors, Marcia J. Scherer of the Institute for Matching Person and Technology
and Stefano Federici of the University of Perugia, for their useful and splendid work.

Saveria Dandini De Sylva

Executive President
Istituto Leonarda Vaccari
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Preface

This book is the result of scientific collaboration and sincere friendship that was born in
2001 and has gradually strengthened over time.

The collaboration begins with the creation, at the Faculty of Psychology, Sapienza
University of Rome, of the first course in psychotechnology that was held in Italy. This
course aimed to combine multiple topics, bringing together technological and ergonomic
arguments and issues concerning the psychology of rehabilitation to train competent
psychologists within assistive technology provision.

The course was designed by Stefano Federici and held at the Sapienza University
of Rome from 2001 to 2008. The term “psychotechnology,” with the meaning adopted
and introduced in the psychology of rehabilitation by Federici, initially sounded like a
neologism. In fact, the objective of the course was to integrate technology and ergonomic
aspects with those more specific of cognitive ergonomics, reread under the lens of the
biopsychosocial model of disability, to train psychologists with both psychological and
technological expertise and who were able to lead a user to meet their needs. Only in this
way would it have been possible for the user to search and find a technological product
that not only was satisfactory to his or her own person, but was also able to support
him or her in the integration process within its milieu, by preventing, compensating,
monitoring, relieving, or neutralizing disability and social barriers. Therefore, the
psychotechnologist should possess those skills to be spent in centers for technical aid
that, at the end of the last millennium, have begun to be characterized as autonomous
centers of technology device assessment and assignment for an individual’s disability
and independent living.

The main theoretical difficulty in designing the psychotechnology course was to
integrate technological-engineering models—not dissimilar in some way by certain
models of cognitive functioning that tend to generalize and idealize the individual—
with the biopsychosocial model of disability. The ergonomic approach to technology,
both of cognitive and engineering types, indeed often tends to neglect the emotional,
motivational, and social user experience so that it does not take into account those
factors that very often affect it with a higher rate of incidence in the successful outcome
in device use.

The discovery by Federici of the Matching Person and Technology model by Marcia J.
Scherer was like the key to squaring the circle. It is a model that has combined people
with disabilities” needs with assistive technologies in a user-centered context, without
neglecting the functional and ergonomic features of the device. The answer to that fateful
question was found, namely, that the psychotechnologist usually turned to him- or herself
to find an effective integration of knowledge. As Federici was used to repeating in the
psychotechnology course at the Sapienza University of Rome: “This course could also be
called ‘Matching Person and Technology from the psychologist’s standpoint”.”

The collaboration between the Sapienza University of Rome and the Institute for Matching
Person and Technology has produced dozens of theses and several doctoral dissertations
concerning the adaptation and validation of the Matching Person and Technology model
and tools or related to the professional profile and role of the psychologist in the assistive
technology assessment and assignment processes. Some of those researchers and students
are now successful professionals in psychotechnology. Furthermore, many authors who

Xv
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xvi Preface

took part in writing of the chapters of this book come from that experience of study and
research.

However, the collaboration and friendship between Marcia and Stefano has not only
led to the sharing of ideas and research projects, but they have also created a scientific
network among Italian, American, and other nations” scholars who have formed the
scientific community that has allowed such a large participation of authors in the writing
of this work.

As the editors, let us now respond to the reasons for this book, which certainly was
not intended to be a history of this social network or a biography of its editors. This
book is a challenge for us: to develop an international ideal model of the assistive
technology assessment process that gathers the most recent scientific developments in
the assessment and provision of technical aids for an outcome that, if reached, would be
a real success—the well-being of the disabled person. Therefore, this model intends to
express in an idealized and essential form an assessment process performed in a center
for technical aid because it provides such tools for the assessment and the professional
profiles that we might also define as “psychotechnological.”

Of course, just because we speak of “challenge,” we reveal our awareness about the
problems and limitations of an “international” ideal model. For example, one of the
unsolved problems is the difficulty, already met several times, in defining the features
of a center for technical aid. The modeling process of a center for technical aid is difficult
if one takes into account the extraordinary variety of systems of regional and national
health and social care, both public and private. This variety influences in different ways
the specific characteristics that are required at a center. Furthermore, the different nature
of the center for technical aid makes problematic the definition itself of the individual
who addresses to it: user, patient, client, or consumer? The user (for convenience we use
this definition, a little more generic than the others) of a center for technical aid could
be a patient of a physician (physiatrist) who operates in a national system of health care
and sends him or her to a specialized facility, the center for technical aid indeed, for a
more thorough assessment of a particular device. This assessment can be provided free of
charge if the center is part of a national health system or by paying out money if the center
is part of a private health system. Furthermore, the product chosen by the user could
be sold or assigned directly from the center for technical aid or, alternatively, the device
provision may be made later by other providers, external and independent from the center
for technical aid.

These are just some of the issues to be discussed by the authors of this book. In fact,
other issues will be also addressed that are even more problematic from a scientific
viewpoint. We refer to those that are intrinsically linked to the design of an international
model. Because of the difficulty in finding an adequate and effective synthesis of the
various models proposed by specific national systems of public health and welfare, the
scientific community faces a modeling of assistive technology system delivery that will
be increasingly individualized with respect to either the social and cultural diversity
of users or to the necessary adjustment of the center for technical aid’s functioning to
the local health system. However, it should be noted that this particularization of the
models clashes with some trends that are aimed at instead promoting their globalization
(for example, this occurs both in social and health policies of the European Community
and in those of the World Health Organization). The internationalization of a model is
indeed advantageous because it often emerges as a synthesis of experiences and know-
hows of regional models. Moreover, it offers the opportunity, by sharing the theoretical
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model and evaluation criteria, to share data essential to scientific research, planning,
and evaluation of national and international policies and verify the quality of public
services.

A goal that we set in the writing of this project was to narrow the topics, trying to
legitimate the choice made. In fact, our intention was not only to provide a theoretical
text that aims to develop an ideal model of assistive technology assessment processes,
but also to provide an operational tool that is able to outline both the specific space of
applicability of the model itself and the main characteristics of a center for technical
aid’s functioning, a tool-kit for a proper assessment, and profiles of professionals acting
within the center. Moreover, it even seemed essential for us to compare our model with
some of the most advanced researches in technologies for rehabilitation and supports
for independent living. However, we were well aware that a detailed description of all
matters regarding the functioning of a center for technical aid (i.e. assessment tools,
professional profiles, the latest technology devices for rehabilitation and independent
living) would have required an encyclopedia and not a manual such as this book.
Therefore, and this could be read both as a limit and as well an advantage of this book,
we have chosen, for each of the three areas mentioned—the tools of evaluation, the
experts of the evaluation in a center for technical aid and new technologies—the aspects
of the current state of the art that we judged as the most representative or innovative.
So, we not only identified for each topic the leading experts and invited them to write
about their topic, but also, where possible, we tried to ensure that each chapter was
written by more hands, concerted and promoting cross-cultural viewpoints. For this
reason, the reader should certainly not be surprised if he or she will not find mention
some professions among those that could be treated in such a manual. We tried to
give more prominence to the definition, training, and professional role of the new
profession of psychotechnologist, as well as to highlighting the professional profile of
the speech language pathologist because of the relevance of dysfunctions in language
in today’s international health and social policies.

Finally, we would like to stress that this book does not intend to model the assistive
technology assessment process as a result of a mere academic mental exercise, but it
has even faced an applied research of the model. This is for two main reasons: The
theoretical view of the authors’ chapters and editors emerge from experimental research
applied to rehabilitation and assistive technologies. In addition, the international ideal
model of the assistive technology assessment process is already applied in centers for
technical aid. Thanks to scientific and clinical collaboration, economic and operational
support of the Centre for Technical Aid of Rome, Leonarda Vaccari Institute—which, in
turn, is part of the Italian Network of Centres Advice on Computer and Electronic Aids
and cooperates with the Institute for Matching Person and Technology and Columbia
University, with whom it shares the principles that underlie the assistive technology
assessment process—it was possible to define the assessment model proposed in this
book because the model is already operative in the Centre for Technical Aid of Rome.
This center offers a noncommercial advisory and support on assistive technology and
computers for communication, learning, and autonomy. The service is free of charge for
users who access it through the Italian National Health Service. Several scientific projects
granted by the institute are in progress at the center to verify not only the advantages of
a systematic application of the Matching Person and Technology tools in the assessment
process, but also the application of the assistive technology assessment process model.
Some results will be presented and discussed in the chapters of this book.
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Section I

The Assistive Technology
Assessment Model and
Basic Definitions

S. Federici and M. J. Scherer

Introduction

As a part of the human condition, “Disability is complex, dynamic, multidimensional, and
contested” (WHO and World Bank 2011, p. 3). The concept of disability conveys a very wide
set of different and correlated issues: from disability models to individual functioning
and its measurement, from social barriers to the digital divide, from the objective quality
of life to subjective experience, to concepts of functioning, activity and participation,
human rights and poverty, health and well-being, morbidity, and quality of life (WHO
and World Bank 2011). Because of the multidimensionality of disability, the International
Classification of Functioning, Disability, and Health (ICF) would like to make clear that
disability (and its correlated term “functioning”) must be understood as an umbrella term,
“encompassing all body functions, activities and participation” (WHO 2001, p. 3).

Disability’s multidimensionality and complexity entails a kind of “definitional paradox”
(Madans and Altman 2006): On the one hand, any theoretical definition of disability
implies aporia, and on the other hand, operational meaning is determined by the purpose
of research. In fact, Mont explains:

[If] each domain represents a different area of measurement and each category or ele-
ment of classification within each domain represents a different area of operationaliza-
tion of the broader domain concept, [then] to generate a meaningful general prevalence
measure one must determine which component best reflects the information needed to
address the purpose of the data collection. (2007, p. 4)
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user/client and assistive solution. Because the assistive solution represents the outcome of
a user-driven process aimed toward the improvement of individual functioning, it can be
considered as a mediator of quality of life and well-being in a specific context of use. For
these reasons, it is important to underscore that the assistive solution does not coincide
with AT because the first one is a complex system in which psycho-socio-environmental
factors and AT interact in a nonlinear way by reducing activity limitations and participation
restrictions by means of one or more technologies.

The definition of ATA represents the core definition of this handbook, summarizing the
properties of the ATA process. All of the chapters in the section first refer to this definition
and follow a guiding reference model (see Figure L1).
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1.1 The Universal Model of Disability

The origins of the biopsychosocial model date back to the proposal put forward by psy-
chiatrist George Engel in 1977 to integrate within the medical model the dominant social
and psychological variables:

The dominant model of disease today is biomedical, and it leaves no room within its
framework for the social, psychological, and behavioural dimensions of illness. A bio-
psychosocial model is proposed that provides a blueprint for research, a framework for
teaching, and a design for action in the real world of health care. (1977, p. 130)

Engel made the leading theoretical contribution to building the biopsychosocial model,
identified in von Bertalanffy’s general systems theory (von Bertalanffy 1950). According
to this approach, the unifying principles in the scientific context are not a reduction of
but the organization that explains a scientific phenomenon. It is not sufficient to divide a
scientific phenomenon into a simpler unit of analysis and study such units one by one, but
it is necessary to study the interrelations among these units. We contrast the old scientific
method, which refuses all forms of teleology and is based on linear causality and relations

11
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technical aid column, Figure 1.2) and subjective (the user’s actions column, Figure 1.2),
or rather between the objective and subjective functioning measurements. The features
of this dynamic, within the assessment process, tie professionals of rehabilitation to
finding solutions that take into consideration the social and cultural context of an
individual.

1.6 Conclusions

An ATA model is needed and proposed in this chapter that is consistent with the ICF in that
it emphasizes the individual’s well-being and the best match between the user/client and
the assistive solution. This requires a user-driven process through which the selection of
one or more technological aids for an assistive solution is facilitated by the comprehensive
use of clinical measures, functional analysis, and psycho-socio-environmental evaluations.

Summary of the Chapter

This chapter discusses the biopsychosocial model as operationalized by the WHO's
International Classification of Functioning, Disability, and Health, the Convention on the
Rights of Persons with Disabilities, the 2002 AAMR Definition, Classification, and System
of Supports, and most recently the World Report on Disability. A move from the medical to
social view of disability requires that assistive technology professionals view disability as
existing within a cultural, political, and economic milieu. International models of assistive
technology service delivery are reviewed and the need for enhanced assessment of the
person with a disability’s functioning is highlighted in order to achieve a good match of
person and technology.
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2.1 What Individual Functioning Measures

2.1.1 The Best Measure: Is There an Elixir of Measurements
for Turning an Assessment into Gold?

In June 2001, the U.N. International Seminar on the Measurement of Disability brought
together a large number of experts in disability measurement from developed and devel-
oping countries to review the current status of methods used in population-based data
collection activities to measure disability in national statistical systems (UN 2001). The
seminar developed recommendations and priorities to advance work on the measurement
of disability. In particular, the seminar improved principles and standard forms for global
indicators of disability for use in censuses and helped to build a network of institutions
and experts given the broad consensus on the need for population-based measures of
disability for countrywide use and international comparisons. The U.N. international
seminar experts selected the International Classification of Functioning, Disability, and
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valid for every assessment. Additionally, the only guiding principle for a proper mea-
surement is the clarity of the purpose of the measurement. The second section focuses
on how to measure individual functioning by both pointing out some guiding principles
for choosing and applying a set of measures and by suggesting some tools that fit these
principles. The third section suggests some measurement tools for an ATA process used in
a center for technical aid.
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3.1 Introduction

The World Health Organization (WHO) Disability and Rehabilitation Action Plan 2006—
2011 (2006) reports that approximately 10% of the world’s population experiences some
form of temporary or permanent disability. This document highlights that assistive tech-
nology (AT) may be a helpful aid for people with disabilities “to increase their level of inde-
pendence in their daily living and to exercise their rights” (WHO 2006, p. 5). To achieve
this goal, it is necessary to further the development, production, distribution, and support
to use AT. In particular, the aims of the WHO are to

e Support member states to develop national policies on AT,

® Support member states to train personnel at various levels in the field of AT,
especially in prosthetics and orthotics; and

e Promote research on assistive technology and facilitate transfer of technology.

WHO'’s World Report on Disability (2011) affirms this commitment.

Different studies show an average rate of approximately 30% of abandonment of AT
within the first year of use, realizing that rates vary depending on the type of AT (Philips
and Zhao 1993; Scherer 1998; Kittel et al. 2002; Scherer et al. 2004, 2005; Dijcks et al. 2006).
A recent study (Federici and Borsci 2011) found approximately 25% AT abandonment in a
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and private centers for technical aid provision, allowing them to compare, evaluate, and
improve their own matching model. The actions required by the ATA model to centers for
technical aid can be divided into four fundamental steps: access to the structure and acti-
vation of the process, evaluation and activation of the aid/AT selection, delivery, and fol-
low-up. The ATA is a user-driven process through which the selection of one or more aids/
AT is facilitated by the utilization of comprehensive clinical measures, functional analysis,
and psycho-socio-environmental evaluations that address, in a specific context of use, the
personal well-being of the user through the best matching of user/client and assistive
solution (Scherer et al., Early Online). Because the ATA process and the MPT model and
accompanying measures share a user-driven working methodology and embrace the ICF
biopsychosocial model, they can be integrated within a path aiming for the best combina-
tion of AT to promote user/customer’s personal well-being.
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4.1 Introduction

The role of the environment in inhibiting or supporting full societal participation of people
with disabilities is increasingly being acknowledged. Theoretical frameworks of disability
such as the social model (Oliver 1990) and the International Classification of Functioning,
Disability, and Health (ICE, WHO 2001) recognize the role of the environment in “produc-
ing” disability, albeit to varying extents. Even the preamble of the United Nations (UN)
Convention on the Rights of Persons with Disabilities affirms that disability results from the
interaction between individuals with impairments and environmental barriers (UN 2006).
Furthermore, research studies have repeatedly underscored the dynamic relationship
between environmental factors and the community participation of people with disabili-
ties (Egilson and Traustadottir 2009; Verdonschot et al. 2009). In addition, there is a robust
body of literature demonstrating that conflict between assistive technology (AT) and its
context of use is an important contributor to AT nonuse and abandonment (Philips and
Zhao 1993; Day et al. 2001; Kittel et al. 2002; Scherer 2002; Scherer et al. 2004, 2005; Dijcks
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achieve the “ideal” design solution which will enhance the match between the AT, the user,
and his/her environment. The second part of this chapter offers a step-by-step decision-
making process to guide the multidisciplinary team to effectively evaluate the environ-
ment as an on-going component of the ATA process. The overall aim of this environmental
assessment process is to help practitioners arrive at an assistive solution that will optimize
user participation and satisfaction in the context of use. The chapter concludes with a case
study exemplifying the environmental assessment process in practice.
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5.1 Introduction

It is generally understood that assistive technology (AT) has the potential to enhance
users’ functioning, and, in the process, allow them to be less dependent on the assistance
of others. However, for the vast preponderance of ATs, this secondary assumption is not
buttressed by systematic evidence (McWilliam et al. 2000; Henderson et al. 2008). To create
an enhanced understanding of the impact of AT on caregivers, we need (1) better empirical
evidence, (2) an improved conceptual understanding of the inter-relationship of outcomes
between assistance users and caregivers, and (3) more developed and refined measure-
ment tools. To address these needs this chapter has the following goals:

* To provide an overview of current literature that explores the impact of AT on
informal caregivers of children and adults,

¢ To offer theoretical contributions that explicate the relationship between AT inter-
ventions and outcomes for assistance users and their informal caregivers and

83

© 2012 by Taylor & Francis Group, LLC



98 Assistive Technology Assessment Handbook

test their psychometric properties. Given the stage of development of research in this area,
mixed methods research studies may provide invaluable data about the impact of AT on
informal caregivers from a variety of perspectives. By developing a thorough understanding
of the impact of AT on assistance users and their informal caregivers, interventions that are
more suitable can be offered and funding that is more appropriate can be sought.

Summary of the Chapter

In this chapter, we have provided an overview of research that has explored the impact of
AT on informal caregivers. We have offered informal caregiver-specific models that help
explicate how AT may impact informal caregivers, and we described two measures that
are intended to capture this effect. We have proposed that the process of AT provision
needs to explicitly acknowledge the role of the informal caregiver. With two vignettes, this
chapter provides examples of how these measures could be used to capture the impact
of AT on informal caregivers. We have provided suggestions for future work in this area.
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Section II

Assessment Professionals:
Working on the
Multidisciplinary Team

M. J. Scherer and S. Federici

Introduction

How disability is diagnosed and treated differs according to age at onset and the type
of disability. Developmental disabilities, which occur in infancy and childhood, are
typically diagnosed after behavioral and maturational anomalies are observed and are
then confirmed medically. Acquired disability can occur at any time in the life span and
treatment is often initiated in a hospital emergency room. Disability associated with a
degenerative condition, typically associated with advanced age, is generally managed by
primary care physicians, neurologists, gerontologists, and family members.

Treating Developmental Disabilities

Developmental disabilities such as Down syndrome or cerebral palsy cannot be “cured.”
However, interventions applied as early as possible can make a great deal of difference
in current and future functioning. Orthopedic and neurological impairments can be
surgically corrected or medically managed. Often children with developmental disabilities
undergo many treatments during their initial development with the goal of strengthening
or extending the use of existing capabilities (Scherer 2005). Sensory disabilities can be
greatly helped with advances in technology and the means to communicate can be made
possible through alternative and augmented communication devices.
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TABLE I11.1

Chapters of Section II

Chapter Topic

6 The Cognitive Therapist (Olivetti Belardinelli, Turella, and Scherer)

7 The Special Educator (Zapf and Craddock)

8 The Psychologist (Meloni, Federici, Stella, Mazzeschi, Cordella, Greco, and Grasso)
9 The Psychotechnologist (Miesenberger, Corradi, and Mele)

10 The Optometrist (Orlandi and Amantis)

11 The Occupational Therapist (de Jonge, Wielandt, Zapf, and Eldridge)

12 The Pediatric Specialist (Braga, de Camillis Gil, Pinto, and Siebra Beraldo)
13 The Geriatrician (Pigliautile, Tiberio, Mecocci, and Federici)

14 The Speech-Language Pathologist (Hill and Corsi)

The Joint Committee states that

When cognitive, communication, emotional, and psychosocial domains are affected,
the team should include at least a clinical neuropsychologist or rehabilitation psycholo-
gist, and speech-language pathologist. Team membership will vary with the age of the
persons served, the type of impairment, the stage of recovery, and the special training
of team members (2007, p. 4).

Thus, there is considerable consistency in these two views of the rehabilitation team, the
first from Singapore and the second from the United States.

The nine chapters presented in this section (Table I1.1) focus on and describe the role of
many professions in the rehabilitation of persons with disabilities and their match with
appropriate assistive technologies.

Each chapters was written by an international expert in his or her area of specialty. What
unites these authors is not only their commitment to optimal rehabilitation outcomes, but
their perspective of the biopsychosocial approach to the assistive technology evaluation,
selection, and provision.

Conclusion

The best rehabilitation outcomes are achieved when individuals with shared perspectives,
but representing different areas of knowledge and skill, pool their expertise to derive
interventions that meet the personal, psychosocial as well as physical needs and preferences
of the individual with a disability. This teamwork also needs to be brought to bear on
the selection and provision of assistive solutions. Each of the contributors to this section
describes how this can be achieved from the viewpoint of their training and practice.
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6.1 Cognitive Therapy

The origins of cognitive therapy are generally grounded in behavioral therapies. This is
true when we consider the original modalities of the behavioral therapies. However, in the
frame of the cognitive therapy panorama, we find that it is important now for therapists to
consider behavior within a psychodynamic frame.

Behavioral therapy started in the 1940s and 1950s using the conditioning techniques
envisaged by Pavlov for human behavior. On this basis, some authors explained human
behavior by means of mediators, defined as intervening variables of a biological basis
or cognitive type able to interact with antecedents through conditioning to particular
consequences. The paradigm of instrumental conditioning afforded the possibility of
modifying human behavior. In the first years behavioral modifications were obtained in
situations in which it was easy to manipulate the environmental variables, or with subjects
characterized with “cognitive simplicity,” such as children, psychotics, and “generically
disabled people.” Afterward, neuroses, emotional problems, and behaviors connected
with anxiety and depression were faced.

The name behavioral therapy was given by Lazarus to contrast it with the contemporary
psychodynamic therapies. Lazarus based his approach on learning experience and
conditioning principles.
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7.1 The Role of the Special Educator in Assistive Technology Assessment

The World Health Organization and the United Nations Global Disability report esti-
mates that individuals with disabilities account for 15% of the world population, and
there are approximately 150 million children with disabilities in the world (WHO 2010).
The definition of special education varies worldwide because many countries use a
social classification system similar to the International Classification System addressing
the child’s ability to participate across the educational domain, whereas other counties
focus on a medical model for education that is based on specific categories of impair-
ment or disabilities. Assistive technology (AT) has long been recognized as a tool for
enabling independence and access for individuals with disabilities (Bowe 1995; Ustensjo
et al. 2005; Watson et al. 2010). Although changes in legislation have provided a positive
shift to include the consideration of AT in the student’s educational plan/setting, there
still remains a deficiency in many developing countries for children with disabilities to
have access to needed AT to assist with meeting their educational plan and participation
in daily activities. The World Health Organization reports that only 5-15% of individuals
with disabilities have access to AT in many developing countries. The United Nations
Standard and World Health Organization Rule 4 (WHO 2010) promotes the training of
personnel at various levels in AT to improve access for technology. The special educator
can play a vital role in providing technology access and implementation of tools to be
used with students in the educational setting.

* The views expressed by Dr. Ger Craddock are his own and are not of his employer, the National Disability
Authority.
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can determine use or nonuse of AT. Finally, as technology advances and AT is increasingly
supported within the mainstream market, the authors outline the next stage of technology
provision within the classroom—UDL. Ultimately, providing an educational environment
where classrooms are designed to cater for all types of students regardless of their disability
or special need is optimal. It is imperative for teachers to recognize that all students have
varying ability, and it is a measure of their ability, not disability, that should determine how
their education is supported. The classroom should provide a range of supports for any stu-
dent who may have issues in accessing the curriculum—from reading difficulties to writing
to understanding. A special educator should have the knowledge, skills, and competence
backed up with the support of technologies to support all within the education environment.

Summary of the Chapter

This chapter describes the importance of assistive technology in education and the role
of the special educator in the process of integrating assistive technology for students with
disabilities into the educational system. The special educator is a crucial team member,
providing knowledge of the students’” educational capabilities and their daily interaction
in the use of assistive technology. Assistive technology can provide many children and
adolescents with disabilities the tools necessary to be more successful in school, at work,
and at achieving independence in daily living. Unfortunately, many special educators do
not receive training in the application of assistive technology nor do they have adequate
resources to effectively assess, implement, and follow-up on the use of assistive technology
in the classroom. This chapter will identify the special educator’s role in the assessment
and implementation of AT. Recommendations for future training needs for special educa-
tors will also be discussed.
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8.1 The Languishing Psychologist’s Role
in Assistive Technology Assessment
Psychology itself is dead. Or, to put it another way, psychology is in a funny situation.
My college, Dartmouth, is constructing a magnificent new building for psychology. Yet
its four stories go like this: The basement is all neuroscience. The first floor is devoted
to classrooms and administration. The second floor houses social psychology, the third
floor, cognitive science, and the fourth, cognitive neuroscience. Why is it called the psy-
chology building? (Gazzaniga 1998, pp. xi—xii)
149
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Summary of the Chapter

This chapter deals with the role and the competencies of the psychologist in a center for
technical aid. The lapse of the psychologist’s role in ATA is probably due to the noncoding
of personal factors in the ICF. In viewing the psychologist as the “specialist” on personal
factors, the authors call for a revision of the ICF so that in the biopsychosocial model, the
“psycho” does not remain as just a prefix. The psychologist in the center has the goals
to support the user’s request in the user-driven process as well as to act as a mediator
between users seeking solutions and the multidisciplinary team. He or she also acts to
build a team spirit and enhance the relationship between the client and his or her home
environment. Finally, an original study closes the chapter, focusing on psychologists and
professionals’ representations of disabled users/clients and ATs.
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emulates, extends, amplifies and modifies sensory-motor, psychological or cognitive
functions of the mind” (Federici 2002), highlighting in this way the intrasystemic rela-
tion between the artifact and the user. Starting from these suggestions, the primary role
of psychotechnologist is to follow a systemic approach to allow users a better autonomy
(TeleMate 2011). This goal is only possible by taking into account the users’ needs, their
reached autonomy degree, and the environment in which they live. In this work, we have
explained in more detail two fields of application of this new professional figure: the AT
assignation process in a center for technical aid and the ICT-based systems and services,
i.e., eSystems and eServices.
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10.1 Introduction

The choice of the appropriate assistive technology is conditioned by the visual skills
of the subject. Visual perception is a complex process in which various subprocesses
participate and in which various anatomic structures are involved. It is therefore neces-
sary that the assessment protocol used permits having a clear picture of all of the visual
abilities and skills of the patient as well as his/her limits. A detailed analysis of the
visual skills permits the assistive technology assessment (ATA) team to plan specific test
settings to be used with the patient without having to make random attempts, which
usually prove themselves not only to be useless, but also to be frustrating for the patient
and the family.
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11.1 Occupational Therapist’s Perspective

Occupational therapists use a holistic approach in which they recognize the transac-
tion among the person, the activities they need or want to engage in, and the environ-
ments in which these activities are undertaken. Occupation, or activity engagement and
participation, is seen as playing an essential role in human life and influencing people’s
state of health (Kielhofner 2004). Disruption to occupation or activity engagement affects
people’s quality of life, restricts their development, reduces capacity, and leads to mal-
adaptive reactions (Kielhofner 2004). In contrast, removing barriers to participation allows
people to engage in necessary and desired occupations, which result in improved health
(Kielhofner 2004).

Each person is seen as simultaneously fulfilling various roles that require them to
perform a diversity of activities in a range of environments. Activities range from per-
sonal care and household activities to work, leisure, and social participation. People
have personal preferences, interests, and expectations that influence their choice of
activities and the way they undertake activities. Activities are invariably performed in
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and the environments in which these activities are undertaken. In doing so, they can iden-
tify the specific requirements of the technology and ensure that it is able to meet the goals
and skills of the person as well as the demands of current and future activities and envi-
ronments. A detailed understanding of these requirements also enables the therapist to
customize the technology to ensure it can be used efficiently and effectively. Occupational
therapists also work with the AT user to promote his or her understanding of the technol-
ogy and its application so that he or she can monitor its ongoing utility.
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12.1 Pediatric Specialists in the Process of
Development and Rehabilitation

The development or neurorehabilitation process of the child with impairments requires
an approach involving different areas of specialization because these children may
present difficulties or challenges in various developmental domains (sensorial, motor,
neuropsychological, communication, and socialization, among others). This generates
the need for assessments and interventions by interprofessional teams of physicians
(pediatricians, orthopedic surgeons, neurologists, geneticists, psychiatrists, and other
specialists); nurses; physical, occupational, and speech therapists; psychologists; special
educators; technologists such as engineers; and prosthetics/orthotics technicians.
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FIGURE 12.11
(See color insert.) AT resources that facilitate social interaction.

Summary of the Chapter

This chapter describes the role of the pediatric specialist in the neurorehabilitation
process of the child that incorporates AT and its uses, applications, and indications. Two
case studies, a child with CP and one with TBI, illustrate how AT impacted the children’s
development, recovery, and progress and how the pediatric specialist played an essential
role in this process.
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13.1 Introduction

The word “geriatrics” was coined by Ignatz Leo Nascher (1863-1944), a Viennese man who
worked as a physician in New York and who claimed that aging is not a disease but a
period of life with its own physiology, requiring the need to treat geriatric medicine as
a separate entity, as is done for pediatrics (Achenbaum 1995; Morley 2004). In the 1930s,
Marjory Warren developed the principles of modern geriatric medicine in the United
Kingdom by enhancing the environment, introducing active rehabilitation programs, and
emphasizing the importance of the older person’s motivation (Morley 2004).

Over time, geriatric medicine developed core values, a knowledge base, and clinical skills
to improve the health, functioning, and well-being of older people and to afford appropri-
ate palliative care, for which a marked expansion over the past three decades occurred
to meet the growing needs for care of the aging population (American Geriatrics Society
Core Writing Group of the Task Force on the Future of Geriatric Medicine 2005). In fact,
the U.S. Census Bureau data (Kinsella and He 2009) reports an extraordinary demographic
and epidemiological change that can be seen as a success story for public health policies
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dimensions. Rehabilitation is the goal of the geriatric assessment, and the introduction
of assistive solutions in geriatric rehabilitation makes possible a scenario in which
the functioning of elderly people with physical or cognitive limitations is improved.
This chapter provides an overview of the areas where technological systems may
offer support to the everyday life of the elderly and their caregivers. The contribution
of a geriatrician in a center for technical aid is described, linking the comprehensive
geriatric assessment with the ICF model. The lack of implementation of the ICF and
the requirement of training in assistive solutions for geriatricians and caregivers are
discussed.
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14.1 Description of the Professional Profile

A speech-language pathologist (SLP) is a professional trained to evaluate and treat people
who have communication and swallowing disorders. A person must have the required aca-
demic training and clinical experience to be certified or licensed as an SLP. The SLP is then
able to diagnose and treat disorders across the life span pertaining to speech, language,
voice, or swallowing. The specific course requirements and extent of clinical training vary
internationally across curricula and awarded degrees. In some countries, professionals
may practice as speech therapists with a 2- or 4-year degree. However, the more accepted
standard for delivering clinical SLP services requires completion of a Master’s degree. In
North America, SLPs become independent practitioners after earning a Master’s degree
in communication science and disorders, completing a clinical fellowship year, and receiv-
ing a Certificate of Clinical Competence from the American Speech-Language-Hearing
Association (ASHA). An advanced degree may be earned through a clinical doctorate
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and environments. Personal well-being and life experience are directly related to an indi-
vidual’s ability to communicate as effectively as possible.
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Section III

Assistive Technology
Devices and Services

S. Federici and M. J. Scherer

Introduction

Today much information about assistive technologies (ATs) can be obtained from many
databases and web sites on the World Wide Web (WWW).* However, we can make a clear
distinction between databases and web sites: AT web sites mostly aim to present a cata-
logue of technologies for a specific kind of disability, such as the American Printing House
for the Blind (http://www.aph.org/), or for other specific groups of disabilities, such as
the Cambium Learning Technology Company web site (http://www.intellitools.com/).
Databases are more focused on the diffusion of technical information about equipment by
collecting a very extensive list of ATs.
The two largest and most complete databases of devices aret

e AbleData.com (http://www.abledata.com): Supported by the National Institute
on Disability and Rehabilitation Research in 1996, this database currently pro-
vides information on approximately 40,000 products classified into 20 areas. It also
offers information on noncommercial prototypes, customized and one-of-a-kind
products, and do-it-yourself designs.

e The European Assistive Technology Information Network (EASTIN, http://
www.eastin.info): In 2003, some of the best-known expert information providers
in Europe joined together to create a comprehensive information service on AT,
which currently offers information on 66,269 products.

* A complete list of AT databases and web sites can be found at http://www.adaccess.org/atia.htm.
* The number of products on http://www.abledata.com and http://www.eastin.info was retrieved in May 2011.
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15.1 Introduction

The term User eXperience (UX), proposed in the 1990s by Donald A. Norman and col-
leagues (1995) is focused on pleasure, value, and on performance during a human-system
interaction. In the design process of the interaction, the usability of the system is a neces-
sary but not sufficient condition for obtaining (designing or evaluating) a good level of UX;
indeed, although usability is a dimension of the interaction, UX is a holistic perspective on
how a user feels about using a system. There are various definitions regarding UX, includ-
ing the one provided by Norman in explaining the UX term as “all aspects of the user’s
interactions with the product: how it is perceived, learned and used. It includes ease of use
and, most important of all, the needs that the product fulfils” (1998, p. 47), and the defini-
tion provided by Garrett, “how the product behaves and is used in the real world” (2003,
p- 17). Recently, the International Organization for Standardization (ISO) 9241-210 (1999)
defined it as “a person’s perceptions and responses that result from the use or anticipated
use of a product, system or service.” The ISO also states that

User experience is a consequence of the presentation, functionality, system perfor-
mance, interactive behaviour, and assistive capabilities of an interactive system, both
hardware and software [...]. It is also a consequence of the user’s prior experiences, atti-
tudes, skills, habits and personality (ISO 1999).
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the redesign of a sonificated web search engine is presented as an example of the growing
need of the UX approach in the AT design.

Summary of the Chapter

This chapter discusses the relation and the role of the constructs of accessibility and
usability under the user experience theoretical approach. An integrated model of interac-
tion evaluation, a new evaluation perspective based on the user experience, is presented as
a framework not only to set up an evaluation of the users’” interaction with assistive tech-
nology, but also to organize and evaluate the Assistive Technology Assessment process.
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16.1 Introduction

This chapter presents two studies: the first one discusses the design and the evaluation
process of a tool for extending the possibility for disabled users to search and access the
information on the Internet; the second discusses the development of a telemedicine
tool for rehabilitation. Both the tools are created by a User Centered Design perspective
(Norman, 1983) with a test-retest process:

e The first tool, called WhatsOnWeb, is a sonified clustering web search engine
that makes use of visualization techniques to improve the effectiveness and effi-
ciency of web searching. The whole information is presented to the user simulta-
neously in an interactive and sonified visual map, simplifying the user’s ability
to access and find information. This technology is very important in a world
in which more than two Exabytes of new information are created every year
(Lyman and Varian, 2003).
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Summary of the Chapter

This chapter presents two studies: the first one discusses the design and the evaluation
process of a tool for extending the possibility for disabled users to search and access the
information on the Internet (WhatsOnWeb); the second discusses the development of a
telemedicine tool for rehabilitation (Nu!Reha). WhatsOnWeb can widen the ability of web
users to search and access information through a semantic and spatial organization of
information. This tool, by its sonification algorithm, becomes an important tool for visu-
ally impaired users because it allows this kind of user to explore the spatial organization
of the retrieved information without performance differences to those of nonimpaired
users. Also, the use of the user-centered perspective allows the designer to set up the
WhatsOnWeb technology for brain-computer interface use with locked-in subjects to
spread the semantic web possibility of searching in the World Wide Web. The second tech-
nology, the Nu/Reha Desk, is a telemedicine system that can include in the rehabilitation
process disabled users without easy access to practitioners. The analysis of the user expe-
rience of this technology, and in particular the ease of learning perceived by the users, is
the core for the implementation of this tool to optimize access to the rehabilitation process.
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17.1 What Is a Brain—-Computer Interface?

A brain-computer interface (BCI) provides a direct connection between the brain and
an external device, such as a computer or any other system capable of receiving a signal.
In June 1999, the First International Meeting on Brain—Computer Interface Technology
took place at the Rensselaerville Institute (Albany, NY). The aims of this first meeting,
which 50 researchers from 22 different research groups attended, were to review the
state of the art of BCI research and to define a shared set of procedures, methods, and
definitions. During this meeting, it was established that “a brain—computer interface is a
communication system that does not depend on the brain’s normal output pathways of
peripheral nerves and muscles” (Wolpaw et al. 2000). In a BCI, neuromuscular activity
is not necessary for the production of the activity that is needed to convey the message
(Pasqualotto et al. 2011a).

379

© 2012 by Taylor & Francis Group, LLC



New Rehabilitation Opportunities for Persons with Multiple Disabilities 415

to allow the person direct access to stimulation as well as the possibility to call for social
attention and interaction. The fourth section discusses (1) the results obtained with the dif-
ferent forms of technology used and their applicability and possible impact in daily educa-
tion/rehabilitation contexts, and (2) the possibility of using combinations of microswitches
also for programs aimed at simultaneously targeting increases of adaptive responding
and reduction of problem behaviors or inadequate postures.
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19.1 Introduction
19.1.1 Self-Efficacy Theory

A well-established area of sport psychology has built research on the role of self-efficacy
in successful sports participation. Initially proposed by Bandura (1997), self-efficacy refers
to the belief than an individual has in his or her the ability to execute a task to generate a
specific outcome. This belief of having some amount of control over one’s own function-
ing has been described to have a pervasive influence in an individual’s task performance.
Studies of the self-efficacy construct in sport have included physical proficiency and dif-
ferent aspects of game performance such as strategy selection, prediction of opponent’s
actions, and pressure management (Short and Ross-Stewart 2009).

Self-efficacy beliefs have been theorized to be products of an individual’s cognitive pro-
cessing of diverse sources of efficacy information (Feltz et al. 2008). The four principal
sources of efficacy information as proposed by Bandura (1997) are (1) past performance
accomplishments, (2) vicarious experiences, (3) verbal persuasion, and (4) psychological
and emotional states. Among individuals with disabilities, efficacy information may be
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essential strategy in wheelchair design in developing countries because it not only keeps
the costs low, but it also ensures that the chair will be locally maintained (Pfaelzer and
Krizack 2000). The corresponding local labor cost was also much lower relative to devel-
oped countries, and the combination with local materials resulted in a wheelchair design
that cost less than 20% of similar equipment in the United States. It has been advocated
that the cost of technology should not be a hindrance for individuals with disability to
take part in sports and physical activity (Sport and Development 2011). Essentially, projects
such as this one need to be pursued to enhance the participation of individuals with dis-
abilities from less developed nations, leading toward the ideal of “sport for all.”

19.5 Conclusions

Sport represents one form of physical activity, and among individuals with disabilities,
this has been facilitated by adaptation strategies. Disability sport continues to grow in
terms of both participation and competition. Such positive change appears to be dynamic,
as methods, strategies, and technologies continue to evolve from research findings.

Summary of the Chapter

This chapter initiated the discussion on methods and technologies that facilitate acces-
sible sport through self-efficacy theories that provide the motivation for enabling sports
participation for all. The proposition that adapted physical activity (APA) programs sets
up the stage for making PA participation possible for everyone was developed. Diverse
forms of APA have been documented to have beneficial effects among individuals with
disabilities, and sports activities appear to be an important form of PA. The wide extent of
sports participation among individuals with disabilities is evident in the Special Olympics
and Paralympics.

Such prestigious status of sports for individuals with disabilities has generated a corre-
sponding body of research that has started to move towards evidence-based practice. The
inherent competitive nature of sports has also been evident, consequently resulting in the
use of technology to address evolving demands of athletes with disabilities. While it appears
that PA is indeed for everyone, and is achieved through sports as supported by technology,
further research is desired to enhance different parameters of the current status.
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o

Occupational therapists (OTs)
interventions used by, 231-232
perspective of, 229-230

Older patients
disability, 271-272
disease, 270-271
frailty, 272-273

Optic chiasm, 206, 208

Optic nerves and their pathway, 206, 208

Optometrists, role in ATA process, 220222
vision and, 202-220

Optotype symbol examples, 209

P

PAM-AID (Personal Adaptive Mobility
Aid), 279
PanAndPitchBlinking model, 368

443

PanAndPitch model, 368
Paralympic Games, 425-426
classification systems within Paralympic
sports, 427-428
Pediatric case evaluation in an interprofessional
team, 253-264
Pediatric specialists
in assistive solutions, 248
in the process of development and
rehabilitation, 245-248
Perceptive abilities, superior, 219220
Perceptive functions; see also Visual abilities in
behavioral optometry
evaluation of, 222-223
Personal factors
assistive solutions and, 154-155
of functioning and disability, 153-154
psychologist as specialist in, 155-157
Physical activity (PA), 422-423; see also Adapted
physical activity
PICO, 306
PitchAndVolume model, 368
POEM, 306
Power wheelchair sports, 429-430
Profession groups, 165, 166
Prosthetic technology, 430-431
P300 Speller, 385
Psychological practice, new approach
in, 168
Psychological professional practice guidelines
in ATA process, 168-170
Psychologist role in ATA process, 157-158
when it is required, 158-160
Psychologists
in a center for technical aid, 155-157
facilitating awareness of user/client’s
context and multidisciplinary team
perspectives, 160-164
and professional’s representations of
disabled users/clients and AT,
164-170
role in ATA, 149-151, 170-171
what they should do in promoting user/
client request, 164
Psychosocial Impact of Assistive Devices Scale
(PTIADS), 40-41
Psychotechnologists, 180-181, 184186
and AT assignation process in center for
technical aid, 188-190
the context of their profession,
190-191
need for education, 191-192
role in ATA process, 181-183, 186-188
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Psychotechnology
definitions of, 180
first course in, xv
Psychotechnology education, example of,
190-197

Q

Quadriplegia, congenital, 236-239

Quebec User Evaluation of Satisfaction with
Assistive Technology 2.0 (QUEST),
39-40

R

Rational emotive behavioral therapy (REBT),
108-109, 111
Rehab-CYCLE, 19
Rehabilitation; see also Geriatric rehabilitation;
User eXperience (UX) concept
application in design system for
rehabilitation
cognitive, 115-116
community-based, 16, 17
pediatric, 245-248
Rehabilitation counseling, vocational,
121-125, 193
Rehabilitation Problem-Solving Form (RPS-
Form), 19
Rehabilitation process
assessing individual functioning within a,
18-20
Rehabilitation project, ATA process in the, 60-61
Rehabilitation technology service delivery
models, see Service delivery models
Retina
functional division, 204, 205
histological characteristics, 204, 206
projection of visual fields onto left and right,
206, 207
structure, 204, 205
RoboCare, 280

S

Sapienza University of Rome, xv
Satisfaction, defined, 333
Scope of Practice in Speech-Language Pathology
(ASHA), 302
Search engines, see WhatsOnWeb search engine
Self-efficacy theory, 421-422
Service delivery
defined, 5

Index

Service delivery models, 5-7, 16-18, 27
Service delivery process of AT, stages in, 139
Service delivery system in different
countries, 5-7
Slow cortical potentials (SCPs), 386
Socially assistive robotics systems, 280281
Social model, 27; see also Service delivery
models
Sonification, 351-353, 367-368
defined, 333
Special educator, role in ATA, 131-133,
145-146
case studies, 139-145
teaching alternatives using AT, 134-135
Specific learning disabilities (SLDs),
313-320
Speech-language pathologists (SLPs),
322-323
AT assessments and, 307-308
case evaluation in multidisciplinary
team vs. as a professional
consultant, 320
asking meaningful EBP questions,
320-321
characterizing the client, 320
collecting clinical and personal
evidence, 321
locating and reviewing research
evidence, 321
using the evidence for MPT process,
321-322
description of professional profile,
301-303
development and implementation of AT
intervention plans, 313
evaluation of the effectiveness and
usefulness of AT, 311-313
evidence-based practice and, 304-307
matching persons with technology and,
308-311
overlapping domains of language and
literacy assessed by, 308
role in advocacy, 313
specific learning disabilities and,
313-320
AT teams and, 303-304
Sport, facilitating psychological recovery
through, 422
Sport and disability techniques and
technologies for a “sport for all,”
429-431
technology for developing countries,
431-432



Index

Sports
disability and, 425-426
historical perspective, 426-427
included and Special Olympics and
Paralympics, 425, 426
Sports participation among persons with
disabilities, 428—429
STATEMENT project, 145
Stroke, ischemic, 239-242
Support Intensity Scale (SIS), 32, 38-39
Survey of Technology Use (SOTU), 56, 157
Sustainability, see Accessibility,
sustainability, and universal
design
Systems, evaluation of, 343-348

T

Talker
with keyboard, 263
that uses simple switches to scan letters for
forming words, 259
Teamwork, 246-247; see also Interdisciplinary
team approach; Multidisciplinary
team
Technology Acceptance Model (TAM), 280
Telemedicine, 369-374
future evolutions, 374-375
Thinking skills, 137
Toilet seat, customized, 257
Toy with adaptive switch, 256
Traumatic brain injury (TBI)
case of, 260-264

U

United Nations (UN)
International Seminar on the Measurement
of Disability, 25
Universal design (UD), 74, 75, 333; see also
Accessibility, sustainability, and
universal design; Design for All
principles of, 77
in public use infrastructure models, 17, 18
Universal design for learning (UDL),
138-139
Usability
defined, 340, 342
rights of access and, 340-341
Usability standards, 341-342
User-assistive technology, 181; see also specific
topics
User-centered design (UCD), 333, 339

445

User eXperience (UX), 337-338, 354-355
application of UX framework for designing
sonified visual Web search engine,
353-354
areas in which it goes beyond
usability, 338
in ATA process, 348-351
defined, 337
four phases of, 338, 339
User eXperience (UX) concept application
in design system for rehabilitation,
348-351
sonification of the system, 351-353
User eXperience (UX) evaluation
evaluator’s mental model for from the
perspective of, 347, 348

\'%

Vineland Adaptive Behaviour Scales (VABS),
35-36
Visual abilities in behavioral optometry, 208
accommodation, 202, 203, 215-216
binocular vision, 214
convergence, 214-215
field of vision, 218-219
fixation, 211-212
refraction, 216-218
saccadic movements, 213-214
slow pursuit, 212-213
superior perceptive abilities, 219-220
visual acuity, 208-211
Visual functions, evaluation of, 222-223
Visual process from eye to brain, complexity of,
202-208
Visual training, 225
Visus font, 211
Vocal synthesis, 318
Vocational rehabilitation counseling, 121-125,
193
Voice output communication aids
(VOCAs), 400
combinations of microswitches and, 407-410
v0OICe system, 352-353
Volatile organic compound (VOC)-free
manufacturing processes, 77-78
VolumeSonification model, 368

W

Web accessibility, 341; see also Information
visualization approach
Well-being, 29
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WhatsOnWeb search engine, 353-354, 361-363 Workplace Technology Device Predisposition

sonification, 367-368 Assessment (WT PA), 57, 121
usability evaluation, 368-369 World Health Organization Disability
Wheelchair-mounted robotic arms Assessment Schedule (WHODAS), 28
(WMRASs), 279
Wheelchair with anatomical seat and backrest, Y
257,258

WHODAS I, 37 Y-shaped model (rehabilitation process), 18-19
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