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Assistive te chnology (AT) outcomes researchers
and practi ti oners have long sought a single concept ua l model wit h descrip tive and predictive

Conc ep tua l models provide a th eoretical basis for
advancing scientific knowledge and improving professional practice. Although numerous assistive technology-related model s have appeared in the literature,
th ere has been no systematic effort to assess them. Six
co ncep tua l model s are reviewed here: Co ok and Hussey's Human-Activit y-Assistive Technology model; the
World Health Organization's International Cl as sification of Functioning, Disability, and Health; Scherer's
Matching P erson and Technology model; Gitlin's model of an AT user's " care e r"; so cial cognit ion decisionmakin g theories; and Ro gers' Perceived Attributes
Theory. The model s are reviewed in terms of six dom a in s: background and goals; d escriptive characteristics ; indication o f outcome m easures; predictive
ch aracter istics ; valid a tio n in the literature ; and utility
to assistive technology practitioners, developers , and
co ns u m e rs. The salie n t stren gths and limitations are
hi ghlighted for eac h . Application of the models to advance theory, research, and practice is di scussed.
Ke y Words: Assi stive te chnology-Human factors
model s-Outcomes research-Social-cognition mode ls-Usa bili ty.

WHAT DO WE MEAN BY " MO DEL"?

For the purposes of this pap er, we embrace the
operational definitions of AT outcomes research
suggested by leadi ng resea rchers in the field. At
the most simple level, outcomes are the result of
an intervention (Scherer, 1998a) causin g impact in
the lives of users and their environments (Fuhrer,
2001 ). DeRuyt er defines outc omes measuremen t
as , "The eva luation process in the service delivery
syste m that is design ed to measure and establ ish
a baseline of what work s; how well something
work s; for which clien t s it works; and at what level
of economic efficiency it works" (DeRuyt er, 1997).

WHAT DO WE MEAN BY " AT OUTCOMES"?

la ted models have appeared in the literature, leading AT outc omes researchers have suggested that
there is no dominant conceptual model that describes and predicts AT outc omes (Fuhre r, Jutai,
Scherer, & DeRuyter, 2003; Jutai , 2002). Thi s paper reviews a conveni ence sa mple of six models
from the AT, human factors, disability, and social
psychology literature. The choice of models reflects
our interest in exploring diverse perspecti ves, each
of which offers poten tially un ique in sight s to improve our underst anding of AT outco mes .
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For AT outcomes researchers, a conceptual model can provide a framework within which to classify areas of inquiry; develop predictive models of
utilization patterns (Gitlin, 1998; Light, 1999);
evaluate design alternatives and predict human
performance (Rouse, 1980; Stanney & Maxey,
1997); and analyze data collection systems across
states, regions, and countries (Scherer & Vitaliti,
1997).

HOW CAN AT OUTCOMES RESEARCH
AND PRACTICE BENEFIT FROM A
CONCEPTUAL MODEL?

According to Sanders, as cited in Lloyd, Quist,
and Windsor (1990), models should structure current knowledge, offer a perspective for examining
new problems, facilitate integration of new parameters and relationships as a field evolves , and provide a structure for planning and evaluation of professional services and intervention strategies. Edyburn (2001) describes it most succinctly, stating
that models help practitioners and researchers to
"understand key variables, relationships, and systems" that stimulate "advancements in theory, research and development, policy and practice."
Thus, models provide a basis for advancing scientific knowledge and professional practices (Lloyd
et al., 1990).

6)

5)

4)

3)

contrasted with other ways of doing things,
e.g., the medical model.
A structure, taxonomy, or unifying description
of a practice area, e.g. model of augmentative
communication.
An equivalent or replacement feature of other
organisms that shows similar characteristics
to a human phenomenon, e.g., mouse model
for Duchenne muscular dystrophy.
A hypothesis or tentative explanation for predicting a system's behavior, e.g., control theoretical model of spasticity.
Mathematically precise description of system
behavior that does not necessarily explain the
underlying cause of the behavior, e.g., Fitts
Law (Fitts, 1954).

Bromley (2001) presented a brief analysis offive
models of AT assessment: Matching Person and
Technology (Scherer , 1998c); Lifespace Access Profile (Williams, Stemach, Wolfe, & Stanger, 1995);
Student-Environment-Tasks-Tools (SETT; Zabala , 1995); Education Tech Points (Bowser & Reed,
1995); and Wisconsin Assistive Technology Initiative (1998). Bromley (2001) described each model's
elements and goals, finding four similarities
among the models: (1) all emphasize the process of
AT assessment and goal setting; (2) all assess person , environment, and task with an ecological
functional orientation; (3) all emphasize a multidisciplinary collaborative approach to AT assessment; and (4) all share the goal of facilitating an
effective match between person and AT for the environment of use. Bromley (2001) noted that some
of the models are more suited to students and others more appropriate for working adults. The paper does not assess the models ' strengths and limitations, nor does it describe how the models fit in
the broader context of the AT field.
Edyburn (2002) reviewed 12 models that "undergird the knowledge base of the special education

PREVIOUS REVIEWS OF
CONCEPTUAL MODELS

AT outcomes considerations neces sitate conceptual models that have wide-ranging descriptive
properties delineating the complex elements associated with AT use, including the diversity of
end-user abilities, AT devices , tasks and roles to
which AT is applied, and contextual environments
within which AT is applied (Smith , 1996). In order
to support outcomes research, models are also
needed that offer predictive theories about usage
and impact (Fuhrer et al., in press; Jutai, 2002 ). In
summary, a conceptual model for AT outcomes research and practice should have descriptive and/or
predictive functions that support provision of AT
that has positive impacts for end users. A mature
conceptual model would be validated by multiple
research studies.

WHAT FEATURES ARE NEEDED IN A
CONCEPTUAL MODEL?
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1) Background/goals: For what purpose was the
model originally developed, and how can it be

This paper evaluates six conceptual models using a common structure. Our review is not intended to be exhaustive. Two factors guided selection of
the six models evaluated here: the prevalence of
several in the AT outcomes literature and our interest in exploring the potential for models from
outside the AT field in order to offer fresh perspectives. Each is discussed according to six domains:

PURPOSE

of AT provision for school-based technology teams.
The technology-enhanced performance models included Cook and Hussey's (2002) Human ActivityAssistive Technology (HAAT) model; Wile's (1996)
Model of Human Performance Technology; and
King's (1999) Adaptation of Baker's Ergonomic
Equation. Each examines technology's role in enhancing human performance. In particular, the Wile
(1996) and King (1999) models embed predictive
statements about technology success. The developmental models included Pugliese's (2001) Stages
model; Edyburn's (1998) Model ofthe TechnologyIntegration Process; the QIAT Consortium's (2003)
Quality Indicators for Assistive Technology Services;
and Schwanke, Smith, and Edyburn's (2002) A3
model. Each is a process model that delineates discrete phases for AT service delivery in educational
settings.
The purpose of Edyburn's (2002) review was to
raise awareness of as many models as possible.
This egalitarian spirit, combined with limits in
publication space, limited the depth at which Edyburn was able to describe and critique each model. Edyburn's review is valuable for its breadth,
classification of three types of models , and attempt
to target a practitioner audience that might not
otherwise be exposed to the value of conceptual
models .
The review articles described above offer a starting point for awareness and understanding of existing conceptual models. A systematic critique of
existing models is warranted in order to assess our
needs for future theoretical development.

Cook and Hussey (2002) wrote the first comprehensive text on AT, throughout which they emphasized a model called HAAT: Human ActivityAssistive Technology . The HAAT model is adapted
from Bailey's (1996) human performance model,
with two principal distinctions: (1) HAAT expands
the definition of context to include social and cultural contexts, in addition to environments and
physical conditions; and (2) AT devices are an ex-

Background/ Goals

HUMAN ACTIVITY-ASSISTIVE
TECHNOLOGY MODEL

The roots for the person-environment models are
apparently in the field of social psychology. Lewin
(1936) proposed that an individual's thoughts and
behaviors result from interaction between the person and his or her environmental surroundings.
According to Lewin, this was a philosophical shift
away from seeking the "cause" of events in a single
object or phenomenon to identifying a holistic relationship between a person and his or her surroundings.
Within the many variations on Lewin 's (1936)
person-environment-behavior model, the concept
of congruence (or "fit") is used to describe the compatibility of the individual's abilities, goals , and
environment (St einfeld & Danford, 1997). In the
AT literature, "match" is used analogously to describe the relative congruence of AT devices with
individuals and their contexts of use. Each of the
following six models shares a common orientation
to the extent that they capture person-environment relationships.

PERSON-ENVIRONMENT INTERACTIONS:
THE COMMON BASIS

model suggest relationships between the descriptive elements and outcome measures?
5) Validation: To what extent has the model been
tested in the AT outcomes literature?
6) Utility for practitioners, users and developers:
Is the model useful as a decision aid for practitioners, end users, and developers of AT?
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CONT EXT

Human

Utility for Practitioners, Users, and Developers

The HAAT framework is an intuitive schema for
AT practitioners, many of whom are influenced by
the holistic traditions of occupational therapy and
human factors engineering. For years, the antecedent of this model has been the guiding framework for human factors designers. Cook and Hussey (2002) encourage consideration ofHAAT's four
parts in order to identify an AT device most suited
for a consumer's needs.
Two additional strengths are noted. Cook and
Hussey (2002) distinguish between an end user's
skill and ability, suggesting that AT impacts are
influenced by changes in device proficiency (skill)
and underlying condition (ability). The model also
describes human-AT interaction in terms of the
functional allocation of tho se tasks performed by
the human and those carried out by the AT device,
which echoes Smith's (2002) discussion of parallel
interventions. Both areas suggest the need for future re search.

The human component of the model is defined in
terms of innate abilities (sensory, cognitive, and
motor capabilities) and acquired skills, or levels of
proficiency (e.g., novice and expert). The description of activities reflects the three principal life
roles delineated by the Uniform Terminology for
Occupational Therapy (American Occupational
Therapy Association, 1994): (1) self-care activities,
(2) work and school, and (3) play and leisure. The
AT device is described as having a human-technology interface; a processor (typically electronic,
mechanical, e.g., linkages between push rims and
wheels on a wheelchair, or electromechanical); and
an activity output. Some sensory aids (e.g., reading
machine or hearing aid ) have an environmental interface, or activity input, in lieu of an acti vity output. HAAT defines environment in terms of social
and physical contexts (e.g., including temperature,
light, and sound). These broadly defined domains
ensure relevance to all age groups, disability populations, types of AT, and contexts where AT might
be used.

Although the independent variables of virtually
all AT outcomes studies could be mapped onto
HAAT, it has not been tested per se. Its all-encompa ssing nature affords possibilities as a reference
framework upon which outcomes research can be
based.

Validation

The HAAT model does not offer specific predictions about AT impact beyond the authors' plausible contention that systematic consideration of
all four components will re duce the probability
that AT will be rejected or underutilized.

Predictive Traits

of these affect the performance and impact of the
AT system. Many indicators of impact are mentioned specifically, including effectiveness, efficiency, user satisfaction, and quality oflife.

Descriptive Traits

tives of human factors engineering, which analyzes how characteristics of tasks and environments
impact human performance, and occupational
therapy, which improves human performance in
purposeful activities.

FIG. 1. The Human Activity-Assistive Technology
(HAAT) model. Adapted from Cook and Hu ssey (2002).
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Individuals are described in terms of six categories: body function and structure, acti vity, participation, and environmental and personal factors. Body functions include physiological aspects
of bodily activity. Body Structures are the anatomical parts of the body, e.g., organs, limbs, and their
component tissue. Activities are relatively contextfree tasks, e.g., moving an arm or speaking. Participation includes situations that are part of a life
role. Environmental factors include the physical
and socio-cultural contexts in which people live
th eir lives, including products and technology; the
built environment; relationships with others; attitudes; and services, systems, and policies. Personal factors include demographic information and
standard ofliving indicators, e.g., age, sex, marital
status , country of birth, living arrangement, education level , employment status, and income .
Several re searchers (DeRuyte r , 1997; Gray,
Quatrano, & Lieberman, 1998; Jutai, Ladak,
Schuller , Naumann, & Wright, 1996) have suggested that the ICF model (or its predecessor, the
ICIDH ) provides a useful framework for AT outcomes res earch. Tabl e 1 depicts an ICF-AT model
that provides a structure for classifying AT devices, reimbursement models, funding criteria, and
outcomes measurement tools (Lenker & Jutai,
2002). Each domain is defined broadly enough to

Descriptive Traits

The World Health Organization first published
the International Classification of Impairment,
Disability, and Handicap ClCIDH) in 1980. The revised version of the model was approved in 2001
and rechristened the International Classification
of Functioning, Disability, and Health ClCF; World
Health Organization, 2001). The model describes
individuals in terms of level of function , rather
than describing levels of deficit or dysfunction. Its
purpose is to provide a framework for assessment,
diagnosis , intervention, and outcomes mea surement, regardless of health or ability level.

Background/ Goals

INTERNATIONAL CLASSIFICATION OF
FUNCTION, DISABILITY, AND HEALTH

The ICF model has successfully transformed the
view in rehabilitation re search from a perspective
that places th e "problem in person" to a conceptual
framework that features a "problem in system" orientation (Cook & Hu ssey, 2002 ). The ICF model
does not clearly delineate parallel interventions

Summary

The ICF subdivides the per son into three separate levels, an abstraction that probably limits the
model's value for consumers and product developer s. The ICF-AT model proposed by Lenker andJutai (2002) associates functional domains, type of
AT, reimbursement model , and outcomes measurement tools in a manner useful for preprofessional education.

Utility for Practitioners, Users, and Developers

There are numerous efforts underway to clarify
the categories, develop measurement in struments,
and develop hypotheses that could validate portions of the ICF model (NCHS, 2003 ).

Validation

The principal limitation of the ICF model results
from its lack of temporal and causal components
(Gray & Hendershot, 2000), both of which are necessary in order to develop a predictive model for
outcome s research. The ICF classification does not
suggest whether (or how), for example, mobility
outcome s are supposed to influ ence the achievement of outcome s in major life areas. Nor does it
suggest how psychosocial factors influence outcomes at an y level (Lenker & Jutai, 2002 ). Fully
integrating the ICF model into AT outcom es research and practice requires development of a
causal model or models that have a predictive function relating user, AT device, task , and environment.

Predictive Traits

Several AT outcomes measures are depicted to
span ICF domains.
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TABLE 1.

IeF model applied to the assistive technology outcomes and practice

Medical necessity

edical necessity

Performance of action or activity
(cognitive, sensory, motoric,
and/or behavioral) that facilitates performance in multiple
roles :
-initiate, organize, sequence,
judge, attend
-sit, lift , stand, climb, reach,
pinch, grasp, hold, release
-relate, interact, cope
-hear, speak, see, taste, move
-read, write, learn, understand
Mobility aids: wheelchairs,
crutches, canes, walkers; upper
extremity orthotics: eyeglasses,
hearing aid, augmentative and
alternative communication device
Medical

edical

nctional and stru ctural integrity vs. impairment. Normal
physiologic processes and organ systems function: cognition, sensory, perception, motor , physiologic and
psychological processes

Activities
(individual level)

ody functions and structures
(body level)

eart pacemaker, hip/knee replacement, cochlear implant,
baclofen pump

Participation
(role level)

Involvement in life situations
and performance in roles (family, work, and educational; selfcare; leisure) that take place in
specific contexts (physical, social , cognitive)

Job modifications of task/device/
environment; home modification; vehicle modification; computer-based AT

Contextual factors
(societal level)

Features of the physical and social world that affect the individual but are not specific to
the individual's ability or dis ability; e.g., physical barriers
in public spaces, employer attitudes; funding for social service benefits; public policy;
-devices/products
-built environment
-people (fri ends, relatives,
peers)
Accessible public venues: buildings, transportation, communications, recreation; third party
reimbursement for AT services
and equipment
Public policy

Societal values

Environmental Quality Assessment Scale

= Functional Independence Measure@>. Adapted from

Lenker and Jutai (2002).
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FIM, visual acuity, hearing test,
language production

KG, blood pressure, Ashworth
muscle tone scale

Vocational rehabilitation
Education
Employer
End user
Vocational relevance
Education relevance
Relative advantage to performance and/or quality of life
Job performance (e.g., raises,
promotions)
School performance (e.g., grades,
degrees)
Role participation

QUEST: Quebec User Evaluation of Satisfaction with Assistive Technology (user satisfaction with devices and services)
PIADS : Psychosocial Impact of Assistive Devices Scale (well-being/quality of life)
COPM: Canadian Occupational Performance Measure
ATDPA: Assistive Technology Device Predisposition Assessment
al Classification of Functioning, Disability, and Health; FIM

A number of instruments have been developed
specifically for the purpose of operationalizing the
three domains. The MPT instruments explore
strengths, limitations, and goals of the person at
two key levels : body function and role performance. This is a conscious effort on Scherer's

Descriptive Traits

The Matching Person and Technology (MPT)
model (Scherer, 1998c) posits that the interaction
of milieu, person, and technology influences longterm use or nonuse of AT devices (Fig. 2). The MPT
includes a structured assessment process to facilitate selection of an AT device that is the best
"match" for the end user, AT device, and the context of use (Scherer & Craddock, 2002). The premise is that AT devices are a means to an end that
mayor may not address an individual's unique
needs and circumstances. Scherer (1998c) states
clearly that the model is "not designed to predict
use or nonuse of a technology."

Background/ Goals

MATCHING PERSON AND TECHNOLOGY
(MILIEU-PERSON-TECHNOLOGY)

FIG. 2. The Matching Person and Technology (MPT)
model, illustrating the interacting influences ofmilieu, per son, and technology that produce a continuum of "positive "
and "negative" outcomes (Scherer , 1998b).

1) Environmental factors (milieu ): Insufficient
training on AT device use, environmental obstacles, and financial disincentives based on
benefit structure.
2) Individual characteristics (person): Changes
in functional abilities, minimal need for AT
device, changes in activities, or motivation;
matches consumer's lifestyle and personality;
user expectations; sense of control; sense of
status associated with device use; self-esteem;
independence desired; focus on barriers; and
technophobia.
3) AT device characteristics (technology ): Physical demands; sensory requirements; cognitive
demands; cost; training; repair and maintenance issues; esthetics; and usability features,
including device performance (Scherer &
Cushman, 1997).

The MPT emerged from grounded theory research with 10 adults with physical disabilities
(five with spinal cord injury and five with cerebral
palsy) who identified factors related to milieu, personal needs and preferences, and desirable features of AT (Brown-Triolo , 2002; Weiss-Lambrou,
2002). Various papers (Scherer & Cushman, 1997;
Scherer & Galvin, 1996) have retrospectively identified factors associated with use or abandonment
of AT devices, including the following:

Validation

Scherer (1998c) modestly emphasizes that the
MPT model and its associated measurement tools
are not intended to predict AT use or nonuse. However, Scherer (1998c) has identified numerous factors associated with successful and unsuccessful
user experiences with AT. These factors are easily
classified within the MPT structure, suggesting
that the model provides a framework for prospective studies attempting to predict usage and impact of AT.

Predictive Traits

user satisfaction, and subjective well-being of the
end user. The model is not explicit about outcome
indicators such as effectiveness and efficiency.
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Gitlin's (1998) model is rooted in a biopsychosocial perspective that is consistent with the HAAT,
ICF, and MPT models. More uniquely, the career
path model emphasizes that device use may extend over many years, during which an individual's abilities, priorities, environmental demands,
and resources will all change. Of special interest
are the transition points that demarcate a relatively abrupt change oflife circumstance (e.g., discharge from hospital) that impacts the use of AT.
As individuals acquire skill, they progress from

Descriptive Traits

biopsychosocial framework that considers effects
of physical, intrapsychic, and social aspects of a
person's existence. Kaufert and Locker (1990) described the "careers" experienced by people with
disabilities in terms of phases that represent periods of relative constancy between major life
events. Gitlin's rendering of an AT device career
path is similar to Cook and Hussey's (2002) suggestion that AT users exhibit time-varying levels
of capacity and skill that affect performance of the
AT system. The purpose of the career path model
is to describe the changing nature of factors that
influence AT use and impact over time.

Gitlin's "Career" model (Gitlin, 1998).

The MPT model emphasizes an inclusive, usercentered orientation that is reflected in the structure of the model and the manner in which the
model is disseminated. Although it identifies numerous person and environment factors that influence long-term use and nonuse of AT devices, the
MPT model leans more toward the descriptive.
Pro spective research is needed to determine if the

Summary

:

~
i
~

..............................; i

Experienced User
Home 7-12 mos.

......

Consisfent users
Inconsistent users
Non-users

............................

Self-care goals
& practices

fit

Environm ental

Risk factors

···~:~~~~;~~··········l

MPT's associated measures are helpful screening
tools for counselors and caseworkers seeking information about an individual's history oftechnology
use, current needs, and readiness for new technology. The user-completed instruments associated
with the MPT identify usability and psychosocial
factors that highlight salient issues for the end
user. The model suggests a framework for developers of AT to structure usability testing as part of
product development. Some explications ofMPT in
the literature sugge st existence of an ideal "match"
between consumer and technology, which subtly
implies that a perfect AT device exists for every
consumer. In reality, however, AT devices are often recommended because they represent the best
available compromise at the time of evaluation.

FIG. 3.

Projection of
self-care
.........-:

Initial device
appraisals

Device
instruction

needs

··~~~i~~· ······ · ····;
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The model suggests a number of outcomes indicators: AT use, functional independence, well-being , and user goals for self-care.

Implicit Outcome Measures

model does not define the four stages of expertise;
thus it is not possible to operationalize the skill
classifications for theory testing with specific populations of users and/or specific AT devices.

Gitlin (1998 ) describes several factors that predict early use of AT: independence, ability to use
the device at home, stigma associated with device
use , personal identity, and social factors . These are
consistent with many of the factors identified in
Scherer's (1998a , b, c) research. Gitlin's (1998)
model does not define the characteristics differentiating novice users from early, experienced, and
expert users. Although the model is no doubt in-

Validation

This model identifies causal variables that affect
device usage at discrete, critical transition points
along a linear temporal path (J ut ai, 2002 ). Additionally, it depicts the changing influence of underlying factors as individuals grow from novice to
experienced users. These temporal features suggest potential for the career path model as a basis
for theories of AT device usage and impact.

Predictive Traits

-

-

~

Beh avi or al
Inte nti on

~

Behavi or

The field of psychology offers several social cognition models whose goal is to predict behavior
(Carter, 1990). An implicit assumption with social
cognition theories is that people naturally seek behaviors that maximize expected benefit. Individuals weigh their attitudes, perceptions of benefit,

Background/Goals

SOCIAL COGNITION MODELS

The temporal nature of this model has promise
for hypothesis formulation and testing. The four
stages of user expertise are clearly identified, al though not defined, and causal variables at two
stages of an AT user's career (novice and early
user) can be readily operationalized. Development
of the model would require definitions of novice ,
early, experienced, and expert users in order to
conduct theory testing with specific populations of
users and/or specific AT devices. Application of the
model to vocational or educational contexts would
require expanded descriptions of environmental
and temporal milestones.

Summary

users. From the consumer's perspective, however,
the concept of career path and skill may be esoteric. The model's focus on factors that affect early
adoption of AT would be very useful for AT product
developers who are testing the usability of product
designs.

FIG. 4. The Social Cognition Model (adapted from Carter, 1990).

Personal Attitude
Tow ard Behavior

Perceived
Co nsequences
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formed by the perceived positive and negative consequences of the behavior, which are modulated by
personal motivation. The influence of social environment includes the effects of normative beliefs
held by salient others, e.g. spouse, coworkers, and
practitioners. For example, an individual's intention to use an augmentative communication device
will be affected by the supportiveness of her communication partners as well as the personal consequences she associates with using the device to
supplement her unaided verbal and nonverbal expressive language skills.
Multiattribute Utility (MAU) Theory is a related
social cognition model based on value expectancy
theory. MAU predicts behavior from an individual's assessment of the consequences that are associated with competing behavioral options (Carter , 1990). Smith (2002) applies MAU theory to the
context of AT usage, suggesting that the behavioral decision to use AT is influenced by the relative
merits of six competing "parallel interventions":
(1) use of AT devices and services, (2) modified
strategies or technique, (3) environmental modification, (4) task modification, (5) change in functional capacity, and (6) assistance from others.
Each of the latter five factors offers relative advantages and disadvantages compared with the
option of using AT, including the degree to which
the parallel factor supports or impedes AT effectiveness. In this manner, Smith's six parallel interventions influence the perceived benefits associated with AT usage.
Bellamy, Brickley, and McAndrew (1996) describe influences on behavior that are applied here
to the behavior of AT usage. Personal motivation
and the perceived benefits of AT are the drivers of
AT usage. Individuals are motivated to use AT
only if they believe they are worse offby not using
AT. The perceived impact of AT is influenced by
perceptions of three factors: (1) potential gains
from AT use, (2) perceived consequences of not using AT, and (3) the perceived effort and costs of AT
use . Consumers with ostensibly similar goals and
abilities may have differing perceptions regarding
their need for AT and the possible performance
gains with the use of AT.
In one study of workplace adoption of computer
software (Davis, Bagozzi, & Warshaw, 1992), it
was hypothesized that perceived usefulness and
enjoyment are the antecedents to software usage.
The findings indicated that perceived usefulness is
influenced by perceived ease of use, output quality,
and task importance.
Roelands, Van Oost , Depoorter, and Buysse
(2002) operationali zed a social cognition model
(Fig. 5) in research conducted with 491 community
dwelling elders in Belgium. Their findings suggest
that awareness of an assistive device impacts attitudes and normative beliefs toward using the device. In addition, they found that intention to use
AT devices was impacted by attitudes, normative
beliefs , and self-efficacy regarding AT use.
Although the findings were promising, several
acknowledged limitations to the measurement
methods mitigate the degree to which the Roelands et al. (2002) study validates the social cognition model. Participants were queried about
their knowledge of and intention to use 32 different AT devices, regardless of relevance to the individual's circumstances. With this format, participants were potentially biased to indicate high
awareness of assistive devices in order to avoid ap-

Validation

Social cognition models suggest that the perceived benefits of AT use (e.g., enhanced performance and/or quality of life) are predictors of AT
use. Smith's (1990) description of parallel interventions suggests competing behavioral alternatives that influence perceived benefits of AT use.

Predictive Traits

The goal of social cognition models is to predict
behavior. For our purposes, the principal outcome
indicator of interest with these models is the behavior of AT usage.

Implicit Outcome Measures

of models is applicable to people of all ages, abilities, and environmental contexts.
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Th e social cognition models seek to predict behavior. As applied here, perceived benefits, person al motivation, attitudes of others, and relative ad -

Summary

Functional
Status

Intention to
Use AD

Everett Rogers is a social science theorist who
has published four editions of a book titled Diffusion of Innovation s (Roger s, 1995 ). The diffusion
model describes two interrelated processes, innovation diffusion and innovation adoption, that occur between conception of a new product design
and consumer usage of the resulting product. Rogers describes an innovation as any idea, practice,
or object that is perceived as "n ew." Diffusion is a
macrolevel process by which an innovation evolve s
from raw form to prototype to fini shed product to
product that is sold and used by adopters of the in novation (Roger s, 1995 ). Innovation diffusion is a
macrolevel proce ss in which an innovation spreads
to general use (Carr , 1999 ). Innovation adoption is
the complementary stage at which an individual
chooses to adopt a technology for hi s or her own us e
(Car r , 1999 ).
Rogers (1995) describes a Perceived Attributes
Theory that identifies seven factors influencing innovation adoption: (1) relative advantage, (2) compatibility, (3) complexity, (4) trialability, (5) observability, (6) re -invention, and (7) change agent

Backgrou nd/ Goals

RO GERS' PERCEIVED ATTRI BUTES THEORY

Roelands' Model of AT use in older per sons (ada pted from Roelands et aI., 2002 ).

Regard ing AD
use

Norm

Subject ive

Self-efficacy
regarding AD
use

Att itude
Toward AD
Use

ed psychosocial impact of environmental aids to
daily living (EADL) for persons wit h Duchenne's
muscu lar dystrophy (MD) wa s similar to the psychosocial impact experienced by users of EADL
with MD (J ut ai, Rigby , Ryan, & Stickel, 2000). Although it has not been associated with published
research, the Device portion of the AT Device Predisposition Assessment (Scher er , 1998 ) includes
12 questions eliciting the usability and stigma us ers as socia te with an AT device . Practitioners
could use these or other measures to identify areas
of consumer confidence and doubt with respect to
AT device options. Consumers might find it useful
to rate the relative value of AT compared with other intervention options available to them. Developer s could use the parallel interventions model to
structure usability testing and descriptions of relative advantage associated with new product designs .

FIG. 5.

Awareness of
AD
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creased independence, cost savings, and quality of
life impact.
Compatibility is the degree to which a product
is consistent with the socio-cultural and technical
elements that comprise the adopter's environment
of use. Applied to AT, compatibility implies that
the AT device is consistent wit h the consumer's
abilities, role expectations, and socio-cultural environment .
Compl exity is the user's perception regarding
eas e of use, which is similar to the idea of learnability that is described in the human factors literature (J ordan, 1998).
Tr ialability is the degree to which the adopter
can use the product prior to acquisition. Typically,
th er e is limited opportunity for trial use of AT because of three factors: the technology is too expensive for centers to buy all devices within a particular AT category; distributors are geographically
scattered, making it difficult to borrow some devices; and practitioner 's time is expensive and limited by third party payers who minimize costs by
placing normative limits on billable time for AT assessments.
Observability is the degree to which a product is
visibl e. Desire for personal privacy, embarrassmen t , and device esthetics contribute to a negative
level of observability for some who feel that use of
AT sets them apart from their peers.
R e-in vention is the degree to which products can
be modified or adapted. Many AT devices have a
multiplicity of configuration options, so re-invention is typicall y possible as the user's ability, skill
level, or needs change. However , re-invention of
AT often requires the skill s of an advanced us er or
experienced AT practitioner.
Change agent s are persons who influence the
adopt er . AT acqui sition is frequ ently mediated by
two powerful change agent parties: a third-party
payer and an AT practitioner. Third party payers
pr ovide funding for assessment and training services, as well as the AT device itself. Expert practitioners assess individual needs and performance
capacity, often facilitating trial use of AT products.
Because of the economic power wielded by third
party payers, and the socio-technical power posses sed by expert practitioners, the dynamics of AT
The Perceived Attributes Theory offers a framework for practitioners and developers to evaluate
the potential for device adoption by indi vidual s or
groups of individuals.

Utility for Practitioners, Users, and Developers

At least one AT outcomes study (Riemer-Reiss &
Wacker, 2000 ) has used Roger s' (1995) Perceived
Attributes Theory as a ba sis for measurement of
variables to predict AT use for 115 participants.
Five end users and two practitioners helped the
authors devise a study-specific measure with separate subscales for five of Rogers' perc eived attributes: rel ative advantage (nine items), compatibility (one item), trialability (one item ), re-invention
(one item), and change agent support (seven
items). Individual items were not described. Logistic regression analysis revealed that relat ive advantage was the strongest pr edictor of AT usage.
The authors did not publish their measurement
tool, thus thwarting replication st udies.

Validation

The seven perceived attributes-relative ad vantage, compatibility, complexity, trialability, observability, re-invention, and change agent contact-are the predictive elements of Roger s' (1995)
theory. In addition, Roger s (1995) describes two
rea sons for an individual's decision to discontinue
product use: replacement and disenchantment.
Replacement involve s rejection of a product in favor of an improved product , whereas disenchantment is defined as product rejection that can be att ributed to user dissatisfaction.

Predictive Traits

The principal outcome indicator is product adoption and usage.

Implicit Outcome Measures

Rather, its seven attributes characterize interaction between person and environment. The theory
lends itself to individuals of all ages, functional
abilities, and contexts of device or product use.
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Conceptual model s can classify areas of inquiry,
predict usage patterns, reduce trial and error
when evaluating intervention options, and structure usability testing of design alternatives-all of
which support AT outcomes research and practice.
Broadly speaking, the first three models reviewed
here-HAAT, ICF, and MPT-offer superior descriptiv e frameworks for classifying and describing
the traits associated with individuals and their
contextual environments. The latter three-Gitlin 's (1998) career model, the social cognition models , and Rogers' (1995) Perceived Attributes Theory-offer temporal and predictive elements that
tran slate more readily to te stable hypotheses that
might ultimately shape clinical decision-making.
From the social cognition models, the concepts of
perceived value and relative advantage compared
wit h parallel interventions show greatest promise
for predicting AT use . All seven factors from Rogers' (1995) Perceived Attributes Theory are prom isi ng predictors of usa ge. Together these could
form the basis for the typ e of predictive theory being called for by Fuhrer et al. (in press).
Other model s are applicable and worthy of menti on. Zabala's (1995) SETT framework is a structured set of questions that guide AT assessment in
school settings based on rele vant person and environment al factors: student, environment, tasks,

DISCUSSION

acteristics of interaction between person, product,
and environment that predict device adoption behavior. Rogers (1995) offers a framework within
which to classify the factors that Scherer (1999)
and Gitlin (1998) associate with succe ssful AT outcomes . Many of the seven attributes are captured
by items contained in the Psychosocial Impact of
Assistive Devices Scal e (PIADS; Day & Jutai,
1996), the Device subscale of the Quebec User
Evaluation of Satisfaction with Assistive Technology (QUEST; Demers, Weiss-Lambrou, & Ska,
2000 ), and the Device section ofthe Assistive Technology Device Predisposition Assessment (ATD
PA; Scherer, 1998c).
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Applied fields of practice benefit from conceptual
models that provide a common theoretical touchstone for researchers and practitioners. The continued scarcity offun ding resources for AT assessments, equipment, and training portends the need
for predictive algorithms that can facilitate decision-making by practitioners, reimbursement
agencies, and consumers. The lack of a fully realized predictive model for AT outcomes research indicates the need for development and validation.
In the latter regard, social cognition model s and
Rogers' (1995) Theory of Perceived Attributes introduce fre sh insights about element s of personenvironment interactions that affect human behavior.
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