KENNETH B. TINGEY AND MADAN M. KUNDU

UNIVERSAL DESIGN OF CLINICAL AND TRANSLATIONAL
SCIENCE FOR IMPROVED HUMAN SERVICE OUTCOMES

INTEGRATED RESEARCH/PRACTICE NETWORKS

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 transladon 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 scdence, More de-
tailed and timely commu-
nicaton and collaboration
patterns will enhance qual-

ity 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 conditdons.

The project uses generative
taxonomy models w 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. RCPOI’ES are

generated based on up to
five levels of priority from
fifteen options. These in-

clude:

e Personal job interest

e Income maximizadon

e  Benefits maximization
Available job match
Current primary inter-
est
Future primary interest
Geographical prox-
imity
Education and training
match
Abilities and skills
match
Work style match
Experience match
Accommodartion cate-
gory
Least cost for accom-
modation

SPECIAL POINTS
OF INTEREST

Universal Design of
knowledge represensation
can apply at the junction
of research and practice in
humar services

Universal Desigr of
knowledge tools allows for
finid collaboration among
experts and awthorities in
the development of com-
prefhensive solution net-
works

The characteristies and
needs of individials,
particularly persons with
disabilities, cannot ade-
quazely be veflected in
simplisic models

INSIDE THIS
HANDOUT:

INTRODUCTORY
IssuEs

PARSIMONY AS THE KEY TO COMPLEXITY

Traditional approaches to
knowledge representation
are highly complex, requit-
ing months if not years of
study and practice before
designers can create mean-
ingful content. This is par-
ticularly the case for proc-
ess-oriented forms of

knowledge, the knowledge

of “how” as opposed to the
knowledge of “what”. The
problem with such

r
an approach is "’/"

. m
that it o

if Kk then L

makes it i

difficult for hu-

. q
man service rese arch-

ers and administrators to
make use of such tools to
transfer their knowledge via
technology 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

CAMECO MODEL

PROSPECTIVE JOB
REPORT

REFERENCES

IMPLICATIONS FOR
VOCATIONAL
REHABILITATION
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LITERATURE REVIEW

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

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

Fluidity, the
flow of
knowledge

from experts

) Generative Mode - Mozilla Firefox

and authorities to their tar-
gel:ed user communities by
means of technology, can
result from parsimonious,

universal logic design.

With simplicity, fluidity can
become the basis for com-
plex, multimodal, mulddisci-
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 modis
ponens (if p, then q) of Aris-
totle, a simple model for
knowledge design can be
derived. By extending this
approach, a twee-based model
for describing process-
oriented knowledge forms
can be used to computerize
such knowledge. Using this
approach, knowledgeable
parties can take zz¢ir and
explicit knowledge forms and
extend them to getive, proc-
ess-oriented forms,

RESEARCH QUESTIONS

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

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

3. What informaton process-
ing advantages and disadvan-
tages 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 col-
laboration among researchers
and practitioners would open
up new avenues of study.

METHODOLOGICAL APPROACHES

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

CBX

E http: jftree.ncrtm,usy, edu: 8080 taxonomy/concert. do?method=load&processld=174

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

Career strategy and
understanding, abil-
ity, and affect models

kinds of work that are available.

Do you have an idea of the kand of employment you would like to have?
O Yes, I know the exact kind of job I would like to have
{31 1 have a general idea of the kind of job I wish to have, but [ would like to know more about the

O 1 do not know what kind of job or career I would like to have. I need more information

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

The project also

makes use of the

Tacit/Explicit/ Expressive ap-
proach to knowledge struc-
wre (Tingey 2008, 2009)
based on parsimonious Aris-
totelian tree models to out-
line process models. Such
models are designed to fadili-
tate translating knowledge
across disciplines as outlined
in the models.

Similar tree models are used
for collectng and evaluating
content based on vocatonal
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 cleatly under-
stood. Philosophically, a
means of sharing the fruits of
scientific inquiry among re-
searchers, engineers, practi-
tioners and others is referred
o as knowledge translation,
the science of science, knowl-
edge management, and
knowledge utilization and
disseminadon. {Dougherty,

2009) The process requires
not only translation among
people, but between people
and machines, complicating
the process to a significant

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

degree.
Universal
logic design
s a4 means
of encour-
aging dis-
semination.
Grounded
theory, a

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 (Mubhr,
2004). The accompanying
graphic “Atlas.d workspace”
provides some idea of the
nature of the task, Most of

the refer-
enced arti-
cles on page

fd il SEh 808 AR 55

e

P

models cutlined herein were
developed using grounded
theory approaches as a means
of preparing content for the
logic models.

-0 |

does not belong with the rest?
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It is combination number 3, because it contains two vowels, whereas the others each con-
tain one. If you were to atk almost any psychalogist what ability such a test measures, he
ia 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 2 hypothetical ability for a test, sticks with it and draws deductions
from results with it, forgetting his fiimsy 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
carrelates 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 common: 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:
4.26 B39 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 common is the
cognition of classes. In the first and third ests, 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
also some similar tests with figural and meaningful clements, to see whether those tests
e Gon R Bl el A e R Lo e g g
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are refer-

enced and coded within A
{as. i, with the result that
comprehensive models can
be designed that supersede
the contents of a particular
source document. A page

from Guilford (1967} ap-

Arlasdd Workspace

pears in the
panel o the left while the
two codes in the panel to the
bottom/right are linked to
the highlighted code. Those
codes, “guil _abil_cognition™

and “guiljabil memory”

THE COMPREHENSIVE ABILITIES MODEL (see pages 4 and 5)

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
classes of abilides. For exam-
ple, the code “atfm_cog-
nitive” represents seven types
of cognitive abilides that
have been identified. Each
subcategory is shown with
connecting arcs. In all, ap-
proximately 200 abilities
have been identified to date,

with an effort to identify

available instruments to as-

sess each ability.

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

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.

being studied with the objec-
tive of combining the bene-
fits of Universal Design and
available translational tools to
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 opportunites
available to individuals with
a strong understanding of
their natural abilities.
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THE COMPREHENSIVE
ABILITIES MODEL
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MULTI-PHASE EVALUATION MODEL (CAMEQ) (sce pages 8 and 9)

The network figure to the
right outlines six steps that
represent an indusive 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
Universal Design demonstra-
tion that accompanies this
information. That demon-
stration has been given the
name Comprebensive Ap-
proach to Maximizing Em-
ployment Outcomes
(CAMEQ).

Step 1. The Allen, Tingey,
Farnes, Millington (ATFM)
abilities model, as seen to the
bottom right of the figure,
serves as the basis for initial
or eatly 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. Preparaton 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 pointin 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
evaluated 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 abilides
in question, the great major-
ity of these will fit in the
category
“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

) Generative Mode - Mozilla Firefox

their entirety. Furthermore,
cost and time limitations make
full assessment improbable,
though arguably beneficial. A
particular loss is in not being
able to fully certify that a per-
son’s gifts and talents are un-
derstood, resultng in personal
loss as well as a loss to sodiety.
The Universal Design approach
is undertaken with the objec-
tive of making full ability as-
sessments practical and com-
monplace.

Step 4. Development of a Come-
petence Profile is considered a
fundamental objectve of the
CAMEQ approach. Develop-
ment of models. Such profiles
will take into account evalua-
tions of all abilides by all rele-
vant parties and possible ac-
commeodations 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
teports can be organized to take
advantage of large stores of
semantic and variable date as
shown on page 6.

Select one or more CAMED process for your current session

[ CAMEO User Management

CAMED Relationship Manager

CAMED Step 1 -- Native Abilibes

[ 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

Done

el

B=ES

http:fftree. nortm,usu, edu: G080 axonomy fconcert. do?method=load®processId=237
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MODEL CHARACTERISTICS

The computerized model
in queston, 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
tepresented 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
SUp porting 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 partcular
user, the nature of the
tree-based model is such
that each user will only
be presented questions
and information as they
apply to that person’s
individual case. None-
theless, as can be seen in
the panel to the right,
hundreds of conditions
can be identified and
recorded in such ses-
sions.

407 semantic items representing one case

DATA COLLECTION THROUGH SIMPLE INTERFACE

One advanuage of the par-
simonious approach o
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 little training require-
ment. The limited display
requirements resulting
from such an approach
allow for a variety of tech-
nological delivery optons,

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 informa-
ton.

COMPREHENSIVE SEMANTIC EVALUATION

Using the same tree-based
model, latge dara stores
can be evaluated based on
research and practice stan-
dards based on priorites
and conditions set by cli-
ents 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

last page, once dara is
collected in a tree-based
session, it can be used by
the system to automat-
cally navigate through pre
-set tree structures to
evaluate conditions and
provide dmely feedback.
Data 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 w 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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ONET_WA_13_D, D530AL, ONET_WA_149_D, D850_AL3,
ONET_WA_117_U, JR_TALENT_ENC-FATHER, E355BF,
TALENT21-0000, ONET_WA_94_D, ONET_WA_145_D, D740AL,
D470R, ONET_WA_90_D, ONET_WA_38_U, D920_AL2,
ONET_WA_141_D, ONET_WA_66_D, D6R, 1101, VISITIMPAIR,
B167_13, D950AL, TALENT35-0000, ONET_WA_62_D, s110c,
ONET_WA_113_D, D220AL, JR_TALENT_ENC-OTHERS, D150R,
ONET_WA_30_U, E4408F, E410_F1, E330_F2,
ONET_WA_34_D, D5R, D140_AL3, ONET_WA_9_D,
ONET_WA_166_D, D9AL, D640AL, ONET_WA_5_D,
ONET_WA_162_D, D640R, ONET_WA_87_D, JR_TALENT_ENC-
AC-ADV, D5AL, ONET_WA_138_D, ONET_WA_134_L, D145R,
ONET_WA_1_D, ONET_WA_55_U, D850AL, ONET_WA_83_D,
D1AL, D750_AL1, ONET_WA_59_D, D4R, B152I, E340BF,
ONET_WA_130_D, COGNITIVEIMPAIR, D150_R2, -E5, -E4,
E320_F1, D350_AL2, ONET_WA_106_D, -E3, -E2, D820_AL3,
D770_R3, B210_I1, D330AL, ONET_WA_51_D,
ONET_WA_102_D, E550BF, ONET_WA_27_D,
ONET_WA_23_D, D3R, -D9, -D8, TALENT27-0000,
ONET_WA_159_D, ONET_WA_151_U, D440_AL1, D145AL,
D910_AL2, ONET_WA_127_U, -D2, ONET_WA_155_D,
D750AL, D530R, D140_R3, ONET_WA_76_D, E310_F3,
E575BF, ONET_WA_72_D, ONET_WA_123_D, E125_F1,
ONET_WA_48_D, E450BF, ONET_WA_44_D, E585_F2, E5BF,
ONET_WA_40_D, ONET_WA_97_U, E1BF, DIR,
ONET_WA_16_D, ONET_WA_176_D, ONET_WA_12_D,
D740_AL2, ONET_WA_172_D, -B1, D740R, ONET_WA_148_D,
ONET_WA_140_U, D860AL, ONET_WA_93_D,
ONET_WA_144_D, D810_AL2, ONET_WA_69_D, E115_F2,
ONET_WA_61_U, ONET_WA_65_L, ONET_WA_116_L,
D830_AL4, JOB_OBJ_NO, E575_F2, ONET_WA_112_D, D140R,
ONET_WA_37_D, JOB_OPP_PURSUE, D175_AL2,
ONET_WA_165_U, ONET_WA_33_D, B152_12,
ONET_WA_169_D, ONET_WA_8_D, RES_CONF_INFORMAL,
D760AL, DBAL, D740_R2, B5301, ONET_WA_133_U, D660_R2,
ONET_WA_4_D, ONET_WA_58_U, ONET_WA_161_D,
ONET_WA_109_U, ONET_WA_86_D, ONET_WA_137_D, D4AL,
JR_TALENT_ENC-MOTHER, E585BF, JR_TALENT_ENC-TEACH,
JR_TALENT_ENC-FAMILY, D475_R2, E590_F2,
ONET_WA_82_D, CJOB_GOVT, D350R, ONET_WA_50_U,
82101, D660_ALL, ONET_WA_54_D, O_NETNOW,
ONET_WA_105_D, B117_I3, ONET_WA_101_D, D730_AL2,
D475_AL2, ONET_WA_26_D, O*NETDISAB, D910AL, D660AL,
ONET_WA_22_D, CAREER_PREP_NO, ONET_WI_NOW,
D330_AL3, ONET_WA_79_U, ONET_WA_158_D, D870AL,
JR_TALENT_ENC-AUNT, ONET_WA_154_D, D140AL,
ONET_WA_122_U, JOB_TALENT_AWARE, E360BF, D475AL,
ONET_WA_150_D, JR_TALENT_EDU, ONET_WA_75_D,
ONET_WA_126_D, D350AL, S1I, ONET_WA_71_D, E570BF,
ONET_WA_47_D, ONET_WA_175_U, D810AL,
ONET_WA_43_D, E4BF, E110_F3, D720_R2, ONET_WA_19_D,
ONET_WA_179_D, D640_R1, ONET_WA_15_D, D770AL,
s110_12, E570_F1, D770R, ONET_WA_92_U,
ONET_WA_11_D, ONET_WA_68_U, ONET_WA_171_D,
ONET_WA_96_D, ONET_WV_NOW, ONET_WA_147_D,
RACE_WHITE, E115BF, ONET_WA_115_U, JZ_CURR_1,
ONET_WA_143_D, ONET_WA_119_D, B3101, D720_AL2,
E325BF, ONET_WA_64_D, D710AL, CURRENTLYEMPL,
ONET_WA_32_U, ONET_WA_60_D, ONET_WA_111 D,
ONET_WA_36_D, D470_R2, D920AL, B164_12, B530_12,
ONET_WA_89_U, E410BF, ONET_WA_168_D,
ONET_WA_85_U, ONET_WA_7_D, ONET_WA_164_D, D660R,
D7AL, D150AL, ONET_WA_81_U, B5I, ONET_WA_3_D,
ONET_WA_160_D, D950_AL3, D620R, ONET_WA_136_D,
D3AL, $3001, ONET_IP_NOW, ONET_WA_132_D,
ONET_WA_57_D, D620_R1, ONET_WA_108_D,
ONET_WA_25_U, ICFNOW, D820AL, ONET_WA_53_D,
ONET_WA_104_D, E550_F1, ONET_WA_29_D, E310BF,
ONET_WA_100_D, D175AL, ONET_WA_157_U,
RESOURCE_OPT, D640_AL1
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MULTI-PHASE EVALUATION MODEL (CAMEQO) 5
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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 Re-
port above, the CAMEO
approach is designed to
maximize a person’s emp loy-
ment options by uncovering
many possible scenarios.
Grounded in an understand-
ing of his or her abilities as
represented by talents and
gifts and a comprehensive
view of that person’s compe-
tence profile, the person in

question is more likely to be
able to achieve maximal re-
sults than when summary
information based on incom-
plete information is used.

By the same token, the na-
wure of the CAMEQ 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 walents, gifts,
as well as his or her typical

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

ily available technology.




PAGE 11 UNTVERSAL DESIGN OF CLINICAL AND TRANSIATIONAL SCIENCE

REFERENCES

Allen, D. K., (1983). DCLASS capabilities. Research Brief #2, CAM Software Laboratory. Prove, UT: Brigham Young Univer-
sity.

Allen, D. K. (2004). Taxonony development: The super-science. Center for E-Commerce Seminar. Logan, UT: Utah State Uni-
versity College of Business. Available online: http://video ncrun.org/videoplayer.humlisource=rtmp:/vod/
mp4:Dell K Allen 2004.f4v&type=vod&zidx=5.

Allen, D. K. (in process). Taxonomy of natural abilities and personal traits (Rev 3/31/2010).

Allen, D. K., and Aldng, L. (1987). Mamefacturing processes (Seventeen volume set of instructional materials for academic and

industrial use by members of the Manufacturing Consordum). Prove, UT: Brigham Young University.

Allen, D. K, Tingey, K. B., Farnes, L., Millington, M. J. (in process). Comprebensive abilities model Logan, UT: Utah State
University.

Charmaz, K. (2008). onstructing grounded theory: A practical guide through qualitative analysis. London: Sage Publications.

Dougherty, E. R. (2009). Translational science: Epistemology and the investigative process. Current Genomics, 10, 102-109.

Employment and Training Administration (2002). O*NET ability profiler form 1: A tool for career exploration. Washington,
DC: U. S. Department of Labor.

Employment and Training Administration (2002). O*NET abilizy profiler administration manual. Washington, DC: U. S. De-
parunent of Labor.

Farnes, L D. (2009). Physical performance quotient and qualified (p242): Looking beyond the obvious in newvommusculoskeletal (nms)
analysis. Tacoma, WA: Farnes Human Performance Awareness Institute.

Fleishman, E. A., and Quaintance, M. K. (1984). Taxonomies of buman performance: The description of buman tasks. Orlando,
FL: Academic Press, Inc.

Fleishman, E. A., and Reilly, M. E. (1992/2008). Handbook of buman abilities: Definitions, measurements, and job task require-
ments. Potomac, MD: Management Research Institute.

Gardner, H. (1983). Frames of mind: The theory of multiple intelligences. New York: Basic Books.

Gardner, H. (1999). Intelligence reframed: Multiple intelligences for the 215t Century. New York: Basic Books.

Glaser, B. G., and Swauss, A. L. (1967). The discovery of grounded theory: Strategies for qualitative research. New York: Aldine de
Gruyter,

Guilford, J. P., (1967). The nature of buman intelligence. New York: McGraw-Hill,

Murh, T. (2004). User’s manual for Atlas.ti 5.0. Berlin: Atlast.ti Sdentific Software Development GmbH.

Paper, D. ], and Tingey, K. B. (2002). Application of tree-based solutions: A case study with INEEL. Annals of Cases on Infor-
mation Technology, 4 260-271.

Schlichter, C. L., and Palmer, W. R. (1993). Thinking smart: A primer of the Talents Unlimited model Mansfield Center, CT:
Creative Learning Press, Inc,

Sternberg, R. J. (1988). The triarchic mind: A theory of human intelligence. New York: Viking,

Sternberg, R. J. (2000a). Patterns of giftedness: A wiarchic analysis. Roeper Review, 22(4), 231-240.

Sternberg, R. J. (2000b). The conceprt of intelligence, in R. J. Sternberg (Ed.), (2000} Handbook of intelligence. Cambridge,
UK: Cambridge University Press.

Tingey, K. B. (2008). Model for information systems legitimacy in rehabilitation counseling. Saarbrtcken, Germany: VDM Verlag
Dr. Muoller.

Tingey, K. B. (2009). Methods-based management: Breakthrough performance on leaner budgets. San Diego, CA: University
Readers.

Todd, R. H., Allen, D. K., and Aldng, L. (1994). Fundamental principles of mamufacturing processes. New York: Industrial Press
Inc.

Todd, R. H., Allen, D. K., and Alting, L. (1994). Mamufacturing processes refevence guide. New York: Industrial Press Inc.

World Health Organization (2001). International Classification of Functioning, Disability, and Health: ICF short version. Ge-
neva: World Health Organization.

World Health Organization (2003). JCF checklist version 2.1a, clinician form for International Classification of Functioning, Dis-
ability, and Health. Geneva: World Health Organization.


http://video.ncrtm.org/videoplayer.html?source=rtmp:/vod/mp4:Dell_K_Allen_2004.f4v&type=vod&idx=5
http://video.ncrtm.org/videoplayer.html?source=rtmp:/vod/mp4:Dell_K_Allen_2004.f4v&type=vod&idx=5

Kenneth B. Tingey, Ph.D., MBA,

MPIA
Research Assistant Professor

Deparunent of Specdial Education and

Rehabilitation
National Clearinghouse of

Rehabilitation Training Materials

Utah State University
61524 Old Main Hill
Utah State University
Logan, UT 84322

Madan M. Kundu, Ph.D., FNRCA,

CRC, NCC, LRC
Department Chair and Professor

Deparunent of Rehabilitation and

Disability Services
Southern University
229 Blanks Hall
Southern University
Baton Rouge, LA 70813
(225)771-2819

Jik
UtahState

UNIVERSITY

.,-\Natlonal

Clearinghouse
of Rehabilitation Training Materials

\u-ludnul

Multicultural
counseling tree

! ' (]

\hdu.sl aspects tree

Psychiatric
disability tree

Corrections tree

B E& B 2

Environmental

barriers tree State welfare

program trees

.o

Agency policy tree

s

GERS

Federal
policy trec

Substance
abuse tree

{
1 1.

M
Physical/functional
capabilities tree

i
"

Counselors and
paraprofessionals

b

Supported
employment
strategies tree

management
tree

IMPLICATIONS FOR VOCATIONAL REHABILITATION

The use of Universal Design in
knowledge representation allows
for several breakthroughs in hu-
man services in general and vo-
cational rehabilitation in par-
ticular. For one thing, it allows
professionals in these profes-
sions, whether researchers, edu-
cators, or practitioners, to di-
rectly oversee and participate in
the process of designing systems
based on their respective areas of
expertise and practice. The sim-
plicity of the model belies an
ability to support any and all
subject area that can be de-
scribed in textual, semantic
ways. Furthermore, the ap-
proach provides for an associated
user experience that requires

litde training — allowing for
widespread usage by large seg-
ments of society using existing
technologies and networks.

In additional to design and pro-
duction advantages thus out-
lined, the model brings signifi-
cant benefits to user
communities that may
not have the capacity to
engage in design efforts, |[|owwes
but that could benefit
from such a system once
it was in existence. This

could include rural pro-
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emerging and developing nations
throughout the world. By pro-
viding a network o support
complexity, such an approach
could also encourage additional
research, given its capacity for
outreach and standardization,
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