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Increased cultural diversity,
changing demographics,
and an expanding legisla-
tive mandate to reduce
unemployment of persons
with disabilities call for
enhanced vocational reha-
bilitation service levels,
even as the resource base is
dwindling. Use of Univer-
sal Design principles in
knowledge translation can
ensure the flow of action-
oriented knowledge of re-
search findings and best
practices to practitioners,
consumers, educators, and
researchers, when and
where it is needed. Such an
approach can support the
requirements of transla-
tional science. More de-
tailed and timely commu-
nication and collaboration
patterns will enhance quali-
ty of service and improve

employment outcomes.

Use of technology to sys-
tematically collect and man-
age data using simple, uni-
versal knowledge models
can support rapid docu-
mentation and assessment
of client conditions.

The project uses generative
taxonomy models to com-
bine self-management and
career success strategies
from the literature, Dept. of
Labor O*NET models, and
the ICF Checklist of Func-
tioning, Disability, and
Health. Using Web-based
devices, clients and service
providers make choices and
enter data, only encounter-
ing questions that relate to
their own characteristics
and preferences. Reports are
generated based on up to
five levels of priority from

fifteen options. These in-
clude:

Personal job interest
Income maximization
Benefits maximization
Available job match
Current primary inter-
est

Future primary interest
Geographical proximi-
ty

Education and training
match

Abilities and skills
match

Work style match
Experience match
Accommodation cate-
gory

Least cost for accom-
modation

SpeciaL PoinTs
OF INTEREST

Universal Design of
knowledge representation
can apply at the junction
of research and practice
in human services

Universal Design of
knowledge tools allows for
fluid collaboration
among experts and au-
thorities in the develop-
ment of comprehensive
solution networks

The characteristics and
needs of individuals,
particularly persons with
disabilities, cannot ade-
quately be reflected in

simplistic models

INSIDE THIS HANDOUT:

INTRODUCTORY
Issuks

PArRsiMONY As THE KEy TO COMPLEXITY

Traditional approaches to
knowledge representation
are highly complex, requir-
ing months if not years of
study and practice before
designers can create mean-
ingful content. This is par-
ticularly the case for pro-
cess-oriented forms of
knowledge, the knowledge
of “how” as opposed to the

knowledge of “what”. The
problem with such an ap-
proach is that it

r
s

administrators to make

use of such tools to transfer
their knowledge via tech-
nology to practitioners and
clients in the field. The
purpose of this project is to
test the proposition that
complex sets of conditions
can be modeled using sim-
ple models.

COMPREHENSIVE
ABILITIES MODEL

CAMEO INTRO-
DUCTION

CAMEO MobEL

PROSPECTIVE JOB
REPORT

REFERENCES

IMPLICATIONS FOR
VOCATIONAL
REHABILITATION
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LITERATURE REVIEW

In human services, Universal
Design is at the junction of
research and practice.

Whether
knowledge

representa-
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tion needs to
be complex is
a proposition
that has not
adequately
been studied.

Fluidity, the

flow of

| froh—fpent—{rid

knowledge

Iz frem
from experts

and authori-

ties to their targeted user
communities by means of
technology, can result from
parsimonious, universal logic

design.
With simplicity, fluidity can

become the basis for com-
plex, multimodal, multidisci-
plinary translational science.
Fluidity has been described
in various literatures related
to technology and the use of
electronic systems and net-
works. No single approach to
fluidity has been fully devel-

oped for general use.

Based on the work of Allen

(1983, 2004), closely follow-
ing the description of modus
ponens (if p, then q) of Aristo-
tle, a simple model for
knowledge design can be
derived. By extending this
approach, a tree-based model
for describing process-
oriented knowledge forms
can be used to computerize
such knowledge. Using this
approach, knowledgeable
parties can take zacit and
explicit knowledge forms and
extend them to active, pro-
cess-oriented forms.

RESEARCH QUESTIONS

1. Can parsimonious logical
models based on modus po-
nens support complexity?

2. Can such models foster
interdisciplinary knowledge
translation and collaboration
among researchers, educa-
tors, and practitioners?

3. What information pro-
cessing advantages and disad-
vantages are brought about
through use of such models?

If an open framework based
on Universal Design is effec-
tive, there are important im-
plications with regard to the

direction of research, as it
allows for a higher level of
integration among research
models and practices in the
field. Higher levels of collab-
oration among researchers
and practitioners would open
up new avenues of study.

METHODOLOGICAL

The project combines widely
-supported human services
and scientific models, The
U. S. Department of Labor
O*NET models and the
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APPROACHES

World Health Organization
International Classification
of Functioning, Disability,
and Health (ICF).

Career strategy and
understanding, abil-

o i and affect models

Do you have an idea of the kind of employment you would like to have?
© Yes, [ know the exact kind of job I would lke to have

knds of work that are avalable.
O 1 do not know what kind of job or career [ would like to have. I need more information

{31 I have a general idea of the kind of job [ wish to have, but I would like to know more about the

are also introduced to
provide additional
context for job-find
strategies for users
and service providers.

The project also
makes use of the Tac-

[alle]

it/Explicit/Expressive

approach to knowledge
structure (Tingey 2008,
2009) based on parsimoni-
ous Aristotelian tree models
to outline process models.
Such models are designed to
facilitate translating
knowledge across disciplines
as outlined in the models.

Similar tree models are used
for collecting and evaluating
content based on vocational
rehabilitation objectives.
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GROUNDED THEORY AND TRANSLATIONAL SCIENCE

Although the need for effec-
tive translational science is
unquestioned, its characteris-
tics are not clearly under-
stood. Philosophically, a
means of sharing the fruits of
scientific inquiry among re-
searchers, engineers, practi-
tioners and others is referred
to as knowledge translation,
the science of science,
knowledge management, and
knowledge utilization and
dissemination. (Dougherty,
2009) The process requires

not only translation among
people, but between people
and machines, complicating
the process to a significant
degree. Universal logic design

as a means
of encour-
aging dis-
semination.
Grounded
theory, a
means of
consolidat-
ing
knowledge

from a variety of sources
and models (Charmaz,
2006; Glaser & Strauss,
1967/1999). The models

outlined herein were devel-

oped using grounded theory
approaches as a means of
preparing content for the
logic models.

NoTE oN TECHNOLOGY

Grounded theory analysis
was supported through use of
Atlas.ti software, a personal
computer application that
supports coding, classifica-
tion, and semantic model
building using various source
documents at data (Muhr,
2004). The accompanying
graphic “Atlas.ti workspace”
provides some idea of the
nature of the task. Most of

the refer-
enced arti-
cles on page

does not belong with the rest?
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It is combination number 3, because it contains twe vowels, whereas the others each con-
tain one. If you were to ask almost any psychologist what ability such a test measures, he
is likely to be ready with a suggestion. It measures abstracting ability, inductive-reasoning
ability, discrimination ability, and so on. These suggestions are all hypotheses, nothing
more. Furthermore, they are untested hypotheses. Too often an investigator or other test
user, having adopted a hypothetical ability for a test, sticks with it and draws deductions
from results with it, forgetting his flimsy theoretical foundation, if it can be called a
foundation.

It is only by correlating this letter-combination test with other tests that we can test
any hypothesis as to what it measures psychologically. It would be found that this test
correlates substantially with at least two others but low with almost everything else. One
with which it would correlate is called Number-Group Naming, with items like:

‘What do these numbers have in commons 15, 110, 85

to which the answer is “multiples of 5.” Another test with which both of these would
correlate substantially is the Number-Relations Test, with items like:

‘Which pair of numbers does not belong with the rest:
A. 26 B. 39 C. 412 D. 615

The answer is D, because in all other pairs the relation is that the second number is three
times the first.

By now it should be clear that the thing that these tests require in commen is the
cognition of classes. In the first and third tests, it happens that one has to see a class
applying to three members, of letter combinations in the one case and number relations
in the other, excluding the fourth member that does not belong to the class. In the second
test, one indicates that he knows the class by naming it. How much farther does the
ability go? Does it apply to classes of all kinds, including classes of figures and classes of
meaningful objects? This question can be answered only by including in the factor analysis

11 herein some S

also some similar tests with figural and meaningfu] elements, to see whether those tests
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are refer-

enced and coded within Az-
las. ti, with the result that com-
prehensive models can be
designed that supersede the
contents of a particular
source document. A page

from Guilford (1967) ap-

Atlas.ti workspace

pears in the
panel to the left while the
two codes in the panel to the
bottom/right are linked to
the highlighted text. Those
codes, “guil_abil_cognition”
and “guil)abil_memory”

THE COMPREHENSIVE ABILITIES MODEL

Use of the simple tree model
allows for unrestrained logic
design. We could consider
issues in novel ways. A paral-
lel grounded theory develop-
ment effort by Allen, Tingey,
Farnes, and Millington
(2010) to derive a compre-
hensive model representing
the universe of human abili-
ties was helpful. The project
leveraged that work in spite
of its complexity.

The Allen, Tingey, Farnes,

Millington (ATFM) model is
organized within seven cate-
gories, each representing clas-
ses of abilities. For example,
the code “atfm_cog-nitive”
represents seven types of cog-
nitive abilities that have been
identified. Each subcategory
is shown with connecting
arcs. In all, approximately
200 abilities have been iden-
tified to date, with an effort
to identify available instru-
ments to assess each ability.

(see pages 4 and 5)

The ATFM ability model is
informed by the works of
Fleishman (1984, 2008),
Sternberg (1988, 2000),
Guilford (1967), and Gard-
ner (1983, 1999). ICF
(WHO 2001, 2003) and
O*NET (ETA, 2002) mod-
els are also referenced. Led
out by investigation by Allen,
these various models are
being studied with the objec-
tive of combining the bene-
fits of Universal Design and
available translational tools to

show up in the separate
window to the upper right.
The first number in brackets
in the model in each case
refer to the number of cod-
ings for each among all
sources.

provide the capacity for com-
plete assessment of abilities as
quickly, conveniently, and
inexpensively as possible.

Existing work can provide a
baseline for detailed study of
the needs and opportunities
available to individuals with
a strong understanding of
their natural abilities.
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MvuLrti-Puase EvaLvarioNn MobpeL (CAMEQO)

‘The network figure to the
right outlines six steps that
represent an inclusive ap-
proach to meeting the needs
of all individuals, including
those that have disabilities in
some areas. The dialog box to
the left of the network figure
is representative of the Uni-
versal Design demonstration
that accompanies this infor-
mation. That demonstration
has been given the name
Comprehensive Approach to
Maximizing Employment
Outcomes (CAMEQO,).

Step 1. 8 e Allen, Tingey,
Farnes, Millington (ATFM)
abilities model, as seen to the
bottom right of the figure,
serves as the basis for initial
or early stage evaluation of a
person’s abilities. This is to
help to provide support and
preparation and possible sup-
port if disabilities are evident.

Step 2. Preparation can be
organized to take into ac-
count assistance from mem-
bers of a person’s nurturing
group and his or her support
group — a combination of
helpers the represent rela-
tives, other interested parties,
and educational and possibly
human service professionals.
Abilities are enhanced, it is
hoped, and skills are devel-
oped in this stage as needs
and opportunities become
apparent.

Step 3. At some point in a
person’s development, possi-
bly on several occasions, a
full review of that person’s
profile of abilities and skills is
warranted. If education and
training and other forms of

preparation were aligned
with a person’s strengths, the
skills thus developed would
be likely to be supported by
the person’s natural abilities.

Evaluations carried out in
Step 3 include perceptions by
the person as well as each
participant in his or her nur-
turing and service groups.
This approach views abilities
in a novel way. They are eval-
uated based on a six-point
scale, each ability in its due
course: “ability_not_known”,
“gift”, “strength_talent”,
“typical”, “weakness”, or
“disability”.

Of course, with 200 abilities
in question, the great majori-
ty of these will fit in the cate-
gory “ability_not_known”.
Though many instruments
and tests exist to support
valid assessment of most of
the abilities in question, they
are not readily available in
their entirety. Furthermore,
cost and time limitations
make full assessment improb-
able, though arguably benefi-
cial. A particular loss is in
not being able to fully certify

) Generative Mode - Mozilla Firefox

@ http: fitree norkm,.usu, edu: 8080 taxonomy /concert, do?method=load®processld=237  °_f

(see pages 8 and 9)

that a person’s gifts and talents
are understood, resulting in
personal loss as well as a loss to
society. The Universal Design
approach is undertaken with
the objective of making full
ability assessments practical and
commonplace.

Step 4. Development of a Com-
petence Profile is considered a
fundamental objective of the
CAMEQ approach. Develop-
ment of models. Such profiles
will take into account evalua-
tions of all abilities by all rele-
vant parties and possible ac-
commodations for disabilities.

Step 5. As shown on page 7, this
step is intended to support
“what if” analysis of a person’s
employment prospects. These
reports can be organized to take
advantage of large stores of
semantic and variable date as
shown on page 6.

Step 6. Final employment activi-
ties can be carried out based on
a full evaluation of a person’s
competency profile and availa-
ble opportunities as per that
person’s priorities, important
factors in maximizing that per-
son’s situation.

==

Select one or more CAMED process for your current session

[ CAMEO User Management

CAMED Relationship Manager

¥ CAMEO Step 1 -- Native Ahbilibies

[ CAMEOD Step 2 -- Preparation and Skill Development

O CAMEO Step 3 -- Evaluating Individual Abilities and Slalls

O CAMEO Step 4 -- Competence Profile

O CAMEO Step 5 -- Prionty Opportunities and Employment Iatch
[ CAMEO Step 6 -- Final Employment Match

el

Done
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MoDEL CHARACTERISTICS

The computerized model
in question, to be demon-
strated, is comprised of
three parts, all housed in
Aristotelian trees using
generative taxonomies. In
all, approximately one
hundred process trees are
represented in the model.
Each of the trees has vary-
ing numbers of branches,
depending on the require-
ments of each process
type. Approximately forty
of these processes relate to
the ICF model alone.
Approximately thirty ap-

ply to O*NET issues and
supporting instruments.
The remaining process
trees support employment
strategy issues and evalua-
tion processes.

The model is designed to
support all potential re-
sponses to questions as
they arise, including the
existence of conditions
and measures of severity,
meaningfulness, etc.
Though there are hun-
dreds of potential ques-
tions as can potentially be

asked of a particular us-
er, the nature of the tree-
based model is such that
each user will only be
presented questions and
information as they ap-
ply to that person’s indi-
vidual case. Nonetheless,
as can be seen in the
panel to the right, hun-
dreds of conditions can
be identified and record-
ed in such sessions.

407 semantic items representing one case

DATA COLLECTION THROUGH SIMPLE INTERFACE

One advantage of the par-
simonious approach to
knowledge design using
trees is that context is pre-
served within each session.
As a result, as can be seen
in the second and third
figure on the prior page,
individual users only face
one set of questions at a
time. A simple interface is
thus possible, not dissimi-
lar to the familiar “forward

-backward” interface of

popular electronic devices,
such as videotape playback
devices, digital video play-
ers, and music playback
devices. This allows for
broad usage of the system
with lictle training require-
ment. The limited display
requirements resulting
from such an approach
allow for a variety of tech-
nological delivery options,
including cell phones,

personal digital devices,
and other personal elec-
tronic technology as well
as computing platforms.
In the process of the ses-
sions in question, data
can be collected and
stored in individual pro-
files, providing for persis-
tent stores of infor-
mation.

COMPREHENSIVE

Using the same tree-based
model, large data stores
can be evaluated based on
research and practice
standards based on priori-
ties and conditions set by
clients within ranged and
limits defined by experts
and authorities from many
disciplines and areas of
responsibility. As can be
seen on the graphic on the

SEMANTIC EVALUATION

last page, once data is
collected in a tree-based
session, it can be used by
the system to automatical-
ly navigate through pre-
set tree structures to eval-
uate conditions and pro-
vide timely feedback. Da-
ta previously stored in
appropriate profiles can
also be brought into the
system to assist in such

automatic evaluations.
Results can immediately
be sent using such a
model to appropriate
authorities and service
providers, as well. In the
case of this study, differ-
ential evaluations result
from up to five combina-
tions of fifteen options as
outlined on page one of
this document.
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Comprehensive Approach to Maximizing Employment Outcomes
(CAMEO)

Prospective Job Report

Mame: luan Gutierrez
Time-Date: April 1, 2010 3:30pm
Otheridentifyinginfarmation

Hierarchy of priorities [tear-down menu in report]
[ Priority 1 | Priority 2 | Priority 3

| Priority 4 | Priority 5

[Priarity options]

Personal job interest match

Income maximization

Benefits maximization

Specific job match

Currentprimary interestarea/Job Zone match (from O*NET Interest Profiler)
Future primary interest area/lob Zone match (from O*MET Interest Profiler)
Currentsecondaryinterestares/lob Zone match (from O*NET Interest Profiler)
Future secondary interestarea/lob Zone match (from O*MET Interest Profiler)

Work style match
Experience match

Job1
Mame
Employer
Pay
Location

with regard to this position

standards

Education and training issues
Accommodation issues
Accommodation cost issues

strong/weak points from competency profile

Additional job information based on O*NET

Geographical proximity
Education and training match
Abilities and skills match

Accommodation category
Least cost for saccommodation

Listing of job prospects [ordered by hierarchy of priorities]

lob2
Mame
Employer
Pay
Location

standards

Education and training issues
Accommeodation issues
Accommodation cost issues

strong/weak points from competency profile
with regard to this position
Additional job information based on O*NET

PrioriTY-BAsED EMPLOYMENT MODELS

As can be seen in the
mockup Prospective Job
Report above, the CAMEO
approach is designed to max-
imize a person’s employment
options by uncovering many
possible scenarios. Grounded
in an understanding of his or
her abilities as represented by
talents and gifts and a com-
prehensive view of that per-
son’s competence profile, the
person in question is more
likely to be able to achieve

maximal results than when
summary information based
on incomplete information is
used.

By the same token, the na-
ture of the CAMEOQ ap-
proach is to be able to evalu-
ate accommodation issues in
the context of that person’s
opportunities made possibly
by that person’s talents, gifts,
as well as his or her typical
ability levels. Universal De-

sign of the underlying logic and
data models supports transla-
tional science in several ways.
It makes all logic artifacts
available to all collaborators.
Simplicity in the models them-
selves allows designers to readi-
ly share their models. Simple
user interfaces support broad
usage, allowing participants to
make use of inexpensive, read-

ily available technology.
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IMPLICATIONS FOR VOCATIONAL REHABILITATION

The use of Universal Designin ~ widespread usage by large seg- providing a network to support
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