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TECHNOLOGY TRANSFER FOR THE HANDICAPPED
By Lex Frieden*

Texas Institute for Rehabilitation and Research
Houston, Texas
January 3, 1978

There are many scientific and technologic developments in the world
today which may have great benefits for handicapped individuals.
Space program discoveries, electronic and communication advances,
and medical research promise significant contributions towards
meeting the needs of handicapped individuals. Practical applica-
tions of these developments will have direct bearing on diagnostic
and therapeutic treatments, and on the vocational, educational,
recreational, and mobility needs of the disabled. Further applica-
tions will have indirect impact on the social and economic well
being of many handicapped people.

Within the past decade, the field of electronic circuitry has been
revolutionized by microminuterization techniques primarily developed
by the space industry (Ayers, 1977). Alternative power sources to
replace standard batteries, some using nuclear energy, are already
commercially available. As a result, many prosthetic devices can
be reduced in size and weight. They will last longer and work more

efficiently. Sophisticated microcircuits have already reduced computer

*The author served on the Committee on Science and Technology's
Panel on Programs to Aid the Handicapped during 1976 and 1977.
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processer size to a degree where intricate mobility prosthetics

can be entirely preprogrammed (Engen, 1977).

Another example of space age technology benefitting the handi-
capped is the Pacer (NASA, 1974). This is an implanted pace-
maker that is rechargable from outside the body for a period
of 10 to 20 years. It eliminates the need for persons to
undergo frequent operations for battery replacement. It can be
recharged in 90 minutes, and stores enough energy to last eight

months.

The Optacon is an often cited example of a successful effort by

a team of advanced technologists working in a university research
environment. The Optacon is a book sized electronic device with

a movable camera the size of a pocketknife and a tactile screen

the size of a fingertip. By presenting a tactile image on an array
of vibertory pins, the Optacon allows blind persons to read ordinary
printed matter directly and independently. The reader simply passes
the camera over printed material with one hand while using the other
hand to feel the image the camera sees. Optacon users can read as
fast as 90 words per minute. A simpler and more rugged Optacon of

cigarette pack size which requires only one hand for use is currently

being developed (Linvill, 1973).

At Texas Institute for Rehabilitation and Research, minature elec-
tronic components first used in spacecraft are implanted in the

nerve ways of spinal cord injured individuals to relieve spas-



ticity and facilitate voluntary motor control of residual muscle
and nerve groups. This procedure allows some persons who would
otherwise be unable to walk due to spasticity caused by nerve
damage to do so (Dimitrivich, 1977). 1In another project, advanced
mathematical and computer techniques have been used in the process
of stereometric measurement to predict and measure changes in body
geometry relative to scoliotic conditions. This method may improve

the rate of detection from screening by as much as 400% (Herron, 1977).

These are impressive examples of what can be done by the transfer
of technology from one field to another, and many more could be
described. However, the need for a greater effort is even more
dramatic than all the examples which could be cited. The
Rehabilitation Services Administration (RSA) estimates that between
20 and 25 million individuals in the United States having neuro-
muscular, muscularskeletel or sensory disabilities could benefit
from rehabilitation engineering services designed to transfer tech-

nology to the handicapped (RSA, 1977).

A recent series of workshops sponsored by the Veterans Administration
and RSA made several significant findings:

1. There are approximately 700,000 wheelchair users living in
the United States utilizing less than adequate and often unsafe
wheelchairs.

2. There are approximately 125,000 handicapped individuals using

hand controlled vehicles in the United States, with approximately

twice that number of potential users, who are using vehicles which




frequently have unsafe controls or which have difficult and in-
appropriate accessibility.

3. Four million Americans have walking disorders which can
be remedied or at least partially alleviated with appropriate
orthotic prescription, fitting, and training.

4. Four hundred thousand amputees and four million persons
who wear limb braces could be aided by the application of new
information on prostheses and orthoses.

5. More than 120,000 individuals have implanted artificial
joints, but the number of failures or rejections have been much
higher than desirable.

6. An estimated 400,000,000 dollars is spent on the treatment
of tissue pressure sores which could be avoided by the application
of advanced research techniques.

7. Approximately 500,000 blind persons could benefit from
further development of speech output information processing and
reading machines currently in prototype form.

8. The development of a high speed, quite and economical
braille writer and display device would benefit 60,000 braille
users.

9. Fourteen and five-tenths million hearing impaired indivi-
duals could benefit from improvements in the state of the art of
hearing aid production, prescription, and distribution.

10. A major need for the 1.8 million deaf individuals in the

United States is a standardized system of tele-communications.




Perhaps the most significant finding of all those made during this
exhaustive series of state of the art workshops is that ''There is
an inadequate method of taking techniques and devices from the
laboratory and moving them into production and use.'" This finding
has been corroborated by a number of sources (Ayers, 1977; NAS,

1976; Panel, 1977).

In 1976, the U.S. House of Representatives Committee on Science
and Technology began a study on research programs to aid the
handicapped. According to Congressman Teague, Chairman of the
Committee, this investigation was initiated in an effort to
identify the needs and the problems of the handicapped, and to
determine how the vast scientific and technological resources

in the United States might be better directed toward addressing
these needs and problems. The Teague Panel concluded in its
report dated April, 1977 that the present research and develop-
ment efforts on the part of the government and private enterprise
are minuscule and too fragmented. Compounding this problem is
the fact that the results of such research are often unavailable
to the handicapped public. Among other things, the panel found
limited needs assessment, imbalances in research emphasis, severe
limiting factors in research efforts, insufficient sharing of in-
formation and knowledge and incoordination of research efforts,
and many barriers impeding utilization of R&D results by handi-

capped persons.




There is no doubt but what the present and projected needs
justify a far greater effort to transfer technology for the
handicapped. In other words, technology must be moved or trans-
ferred from fields where it is well developed, such as space
exploration or weapons development, into the field of handi-

capping conditions at a far greater rate than is now the case.

There are many barriers to the effective transfer of technology
generally, and specifically where it involves transfer of tech-
nology to aid the handicapped. In an awareness paper prepared
for the White House Conference on Handicapped Individuals, the
following are said to hamper the development of new technology
and the adaptation of existing technology for the handicapped
(Ayers, 1977): (1) idattention to the definition of discreet,
project oriented tasks; (2) a lack of suitable basic science
to support the managerial decision processes required; (3) a
scarcity of people trained and educated in the application of
engineering principles to the handicapped; (4) the high cost pf
technical failures induced by non-perception of real needs; and
(5) the need to develop techniques of problem definition and

program management.

Given the natural barriers to technology transfer which exist in
all fields, many recommendations to improve technology transfer
for the handicapped have been made. Among them, the following two

are probably the most significant: First, adequate and stable

funding for research and development (R&D) must be provided. With




respect to economic investment in R&D for the handicapped, the

scope is far too small considering the potential benefits and
needs. Of the approximately 21 billion dollars which is either
spent annually in the form of services and financial assistance,
or lost in productivity by the handicapped, approximately 31
million is allocated from federal sources for R&D. This is a
ratio of 0.15%. Among the civilian population, all government
R&D expenditures, including not only devices and systems but all
research in the rehabilitation field, amounted to only $2.92

per disabled person in 1976.

In 1975, 3.7% of the national health care budget was spent on
research and development. Only 0.77% of that research and develop-
ment budget was spent on rehabilitation research. In other words,
of the 118.5 billion dollars spent on health care in 1975, only
0.026% of that amount was spent on rehabilitation research and
development. When one considers that rehabilitation in general
and rehabilitation research and development in particular may
eventually reduce the total health care cost, the magnitude of
these efforts seems to be extraordinarily and disproportionately

low.

The second major recommendation is to establish a system for setting
National priorities and coordinating new and existing efforts.

This recommendation is significant from the standpoint that there

are no less than 103 federal authorities bearing directly or indirectly

on R& for the handicapped. In addition to these federal authorities




are countless state, local, and private authorities. Presently
there are no means to coordinate or systemize efforts between

or across these wvarious authorities.

Perceiving the relationship between all of the barriers and re-
commendations made above, the House of Representatives Panel on
Programs to Aid the Handicapped recommended that a major national
commitment of high visability, credibility and authority be made
to enhance and insure the effective transfer of science and tech-
nology to the handicapped (Panel, 1977). The Committee on Science
and Technology requested the Panel to make its recommendations more
specific. In response to that request, the Panel met through the
Fall and Winter of 1977 and made the following additional recommen-
dations (Panel, 1978):

1. That the National Aeronautics and Space Administration
(NASA) be designated as the principal government agency to coor-
dinate and participate in the U.S. effort to use science and tech-
nology in aiding handicapped persons.

2. That legislation be drafted, if necessary to add to the
NASA mission the requisite authority and responsibility for this
program.

3. That the NASA authorizations for funding and staff be
increased immediately, progressively, and substantially to accom-
plish this vital program.

4. That the national importance of this program and its need
for top level direction be recognized by Presidential appointment

of a NASA associate administrator or other appropriate official

to manage it.




5. That there be established a Science and Technology Board

for Handicapped Persons whose members will serve staggered five-year

terms.

6. That the Science and Technology Board report at least
annually to the Administrator of NASA, the President, and the
Congress on the status, accomplishments, and problems encountered
of the National Program.

7. That Presidential appointments to the Board be drawn from
nominations submitted by consumers, researchers, professional
associations, practitioners, government officials, and other con-
cerned public and private individuals and groups.

8. That the capability of NASA for contracting and codeveloping
with industry be expanded so that new programs ensure that industry
research and development efforts are responsive to the needs of
handicapped persons.

9. That other agencies' existing programs for handicapped
people, together with their authorizations and appropriations,
not be affected adversely in normal growth and development as a

result of this action.

These recommendations clearly reflect the Panel's belief that a
greater national scientific and technologic effort benefitting

handicapped individuals is in the best interest of our country.

The recommendation to assign NASA lead agency responsibility in
this projected effort was made only after careful study and exten-

sive deliberation. The Panel reviewed various models by which
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a program might be undertaken. The Rehabilitation Services
Administration, National Institutes of Health, Veterans
Administration, National Science Foundation, and NASA are a few
of the possible models which were considered. Each possi-

| bility was analyzed in light of its potential impact. The panel
actually rated possible lead agencies in terms of program
success criteria. By this systematic selection process, the

i National Aeronautics and Space Administration was considered

’ the most feasible host agency for the proposed entity and the

National Science and Technology Board for Handicapped Persons.

There is no doubt that the problems involved in the effective
transfer of technology to benefit handicapped individuals are
complex. NASA has earned a worldwide reputation for the system-
atic management of complex problems. It has an extensive communi-
cation network in place and an active information exchange process
for data collection and dissemination which can be expanded to
incorporate communication needs identified for a comprehensive,
national, coordinated research effort for handicapped persons.
Additionally, NASA has existing technology utilization and life
science programs to supplement its recognized technological
capacity. These existing programs would certainly compliment

those which have been proposed.

There is bound to be much discussion about the pros and cons of

placing the responsibility for an effort of this nature and scope

in the hands of NASA. Much of this discussion will relate to issues
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of great importance and consequence. However, more of it may
result from petty jealousies between agencies and vested inter-
ests in turf protection. It is crucial that those who judge
the merits of the proposed plan distinguish those objections
which are based on reason from those which are based on selfish

interests.

Technology transfer does not occur in a vacuum. Unless the pro-
per mix of resources and program management is achieved, the
impact of future scientific discoveries may go unrealized. The
handicapped people of this country, and the country itself, cannot
afford to let this happen. The proposed initiative would be a
positive and far reaching step in making certain that the great
scientific and technologic wellspring of the world today is used

more effectively to benefit the people of the world.




(1 “American Association for the Advancement of Science
a S 1776 Massachusetts Avenue, N.W., Washington, D.C. 20036
Meetings and Publications ¢ 202/467- 4486

27 October 1978
Dr. Lex Frieden
9667 Meadowvale
Houston, Texas 77063

Dear Dr. Frieden:

Attached is our check in the amount of $298.00 for expenses
incurred by you in conjunction with your participation at
the past AAAS Annual Meeting in Washington,D.C.

My apologies in the serious delay of this reimbursement;
we thank you for your contribution to a most successful
meeting and hope to work with you in the future.

Sincerely,

Rubad Cpreg

Barbara Grey
Meetings Office
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TEXAS INSTITUTE FOR REHABILITATION AND RESEARCH
IN THE
TEXAS MEDICAL CENTER
1333 MOURSUND AVENUE
HOUSTON, TEXAS 77030 e

P. O. Box 20095 _ Telephone
Houston, Texas 77025 Area Code 713, 797-1440

Maxch 10, 197§

Dr. Martha Redden

Profect on the Handicapped in Science
Amenican Association fon the Advancement
04 Science

1776 Massachusetts Avenue, NW
Washington, D.C. 20036

Dearn Martha,

Thank you for involving me in the necent AAAS meeting. The accommodations
4n D.C. were superb. 1 hope my paper justified your efforts in my behalf.

As you know, my employern agreed to pay half of my expenses. In case you
have the nesounces 2o assist me with the remaining expenses, 1 am enclosing
neceipts. Thanks again fon your help and please do not hesitate to call on
me.at any time. 1 would be particularly glad to assist with any arrangements
gon the forthcoming meeting in Houston.

Youww tuwly,
Lex Frieden
New Options Reseanch Dinecton

enclosure

LF/asm
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American Association
for the Advancement of Science

1776 MASSACHUSETTS AVENUE, NW, WASHINGTON, D. C., 20036

Phone: 467-4400 (Area Code 202) Cable Address: Advancesci, Washington, D. C.

28 June 1978

Lex Frieden

T. I. R. R. Independent Living Project
Texas Medical Center

P. 0. Box 20095

Houston, TX 77025

Dear Lex:

The question of what happened to your money has been resolved - finally.
When we reached Wayne, who is no longer with us, we learned that he had
not put in for your reimbursement because of a Tack of funds. Somehow
this was not made clear to us earlier.

We will be happy to straighten this out now, if you will fill out the
enclosed form. Under "Destination and purpose of trip," write: "To
participate in and speak at Symposium at Annual Meeting in Washington,
D.C. Also, remember to note your social security number and sign the
form!

Since we were going 50-50 on this, just cite expenses that make it come
out right. Don't forget any relevant non-receipted small expenses. We
cannot take all receipts and then divide by two. Accounts Payable would
have an apoplectic fit! Return the form to Karen Ehrlich, AAAS, 00S,
1776 Massachusetts Avenue, NW., Washington, DC 20036.

I'm sorry that we have inconvenienced you regarding this matter.
Sincerely,
Cheryl A. Davis
Senior Program Associate
Project on the Handicapped in Science

Office of Opportunities in Science

CD:1s

Enclosure
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Policy
Development

National Archives

Department of Commerce Medallion (1935) by J. E. Fraser and R.
Aitken, located at the National Archives. [National Archives and
J. M. Goode]

Assessment of Technological Risk

Arranged by RICHARD A. SCRIBNER (Mgr., Special
Progs.,AAAS) and WILLIAM A. THOMAS (Res.
Attorney, Amer. Bar Foundation, Chicago, Ill.)

Mon., 13 Feb. / Sheraton-Park / Franklin

9:00 a.m. Presiding: W. BROWN MORTON, JR. (St.
Partner, Morton and Roberts, Washington,
D.C.; Co-Chm., AAAS-ABA Natl. Conference of
Lawyers and Scientists)

Welcome and Purpose of Symposium
EMILIO Q. DADDARIO (Pres., AAAS; Co-Chm.,AAAS-ABA
Natl. Conference of Lawyers and Scientists)

On Measuring Risk and Judging Safety
WILLIAM W. LOWRANCE (Special Asst. to the
Undersec. for Security Assistance, Science, and
Technol., U.S. Dept. of State)

Assessment of Risks in Pharmaceuticals: A Regulatory
Agency Perspective
DONALD KENNEDY (Comm. of Food and Drugs,
FDA)

Comments on Technological Risk Assessment by the
Judiciary
HOWARD T. MARKEY (Chief Judge, US Court of
Customs and Patent Appeals)

Discussants:
HAROLD P. GREEN (Prof. of Law, Natl. Law Ctr.,
George Washington Univ.), RICHARD H. BOLT
(Visiting Scientist, Mass. State Legislature), and W.
BROWN MORTON, JR.

The assessment of risk associated, for example, with
the introduction of new chemicals or drugs is increas-
ingly recognized as an area in need of further study and
understanding. The problem of deciding whether some-

thing is safe goes beyond any objective probabilistic as-
sessment, however. The determination of what, in a par-
ticular situation, is an acceptable risk is ultimately a per-
sonal and social value judgment. The effective use of
such assessments in reaching judgments requires better
understanding of and perhaps changes in existing proce-
dures. The results and uncertainties of assessments
must be accurately and clearly conveyed to other sectors,
including the administrative and judicial.

Scientists, technologists, lawyers, jurists, and admin-
istrators deal with aspects of assessing technological risk
and helping to decide what is safe. Each can contribute to
the resolution of the social value questions through a bet-
ter understanding and more effective use of careful as-
sessments.

The speakers and discussants in this symposium will
bring some of these various perspectives to bear on the
problem. The discussion may suggest areas for study, re-
search, and action by governmental and other organiza-
tions.

[Sponsored by the AAAS-ABA National Conference of
Lawyers and Scientists]

The Technical Basis for Regulatory
Decision-Making

Arranged by JOHN M. LOGSDON (Dir., Grad. Prog. in
Science, Technol., and Public Policy, George
Washington Univ.)

Mon., 13 Feb. / Sheraton-Park / Franklin

3:00 p.m. Presiding: JOHN M. LOGSDON

Panel:
MICHAEL BARAM (Partner, Bracken, Selig, and
Baram, Boston), RAPHAEL KASPER (Exec. Secy.,
Environ. Studies Bd., NAS), ALBERT H. TEICH (Grad.




science education. At the elementary school level, there
is often little or no attention given to science instruction.
Major emphasis, however, is placed on the development
of language skills. The deaf student often is at a double
disadvantage. High school courses must be taught at a
more elementary level due to science education defi-
ciencies and poor communication skills. The deaf student
enters college with continued deficiencies in science and
communication. ' That at each successive level of higher
education the problem is compounded is reflected by the
relatively small number of deaf persons holding graduate
degrees in science.

In spite of these problems in science education for
deaf students, there are some outstanding programs in a
variety of school settings and at all levels from elemen-
tary through graduate school. A sampling of exemplary
programs will be presented in this symposium.

[Sponsored by the AAAS Offices of Opportunities in Science
and Science Education]

Science and the Needs of the Handicapped

Arranged by E. C. KELLER, JR. (Prof. of Biol., Biol.
Dept., West Va. Univ., Morgantown)

Fri,, 17 Feb. / Sheraton-Park / Arlington-Alexandria

9:00 am. Research, Education, and Counseling Needs
for the Handicapped in Science
Presiding: E. C. KELLER, JR.

Research Needs of the Handicapped
ROBERT W. MANN (Whitaker Prof. of Biomed. Eng.,
MIT)

Science Education Needs for the Handicapped
ROBERT LARSEN (Argonne Natl. Lab.)

College Counseling for the Handicapped
RICHARD H. JOHNSON (Counselor, Southern Ill.
Univ., Carbondale)

Discussants:
JOHN GAVIN (Dir. of Molecular Biol., Miles Labs.,
Elkhart, Ind.), DORIS E. HADARY (Prof. of Chem.,
Amer. Univ.), PHYLLIS STEARNER (Argonne Natl.
Lab.), and KENNETH RICKER (Prof. of Science
Educ., Univ. of Ga., Athens)

3:00 p.m. Technology Needs and the Handicapped
Presiding: E. C. KELLER, JR.

Technology Assessment of Rehabilitation Techniques
R. A. DUDEK (Horn Prof. of Ind. Eng., Dept. of Ind.
Eng., Texas Tech Univ., Lubbock)

Technology Diffusion and Service Delivery for the
Handicapped
JERRY TUREN (Prog. Dir., Social Service Res., The
Urban Inst., Washington, D.C.)

Technology Transfer for the Handicapped
LEX FRIEDEN (Tex. Inst. of Rehab. and Res., Houston,
Tex.)

Discussants:
RALF HOTCHKISS (Dir., Ctr. for Concerned Eng.,
Washington, D.C.), HADI MADJID (Arthur D. Little
Co., Cambridge, Mass.), and H. MYRON
WEINBERGER (Prof. of Med., Sch. of Med., Ind. Univ.,
Indianapolis)

The basic objective of this symposium is to provide a
forum to facilitate information transfer for the imple-
mentation of many of the needs, recommendations, and
problems in science identified at the White House Confer-
ence on the Handicapped. In order for the science imple-
mentation to take place as rapidly as possible the general
science community must become aware of the various
outcomes of the Conference in regard to the science and
research needs of the handicapped; science education of

EDUCATION AND OPPORTUNITIES 91

and for the handicapped; counseling in science for the
handicapped; and technology needs, transfer, assess-
ment, and delivery with regard to the handicapped.

[Sponsored by AAAS Sections Q and X, and the AAAS Office
of Opportunities in Science]

Models of Learning and Their Implications
for Science Education

Arranged by JOSEPH 1. LIPSON (Vice Pres. for Acad.
Affairs, Univ. of Mid-Amer., Lincoln, Neb.)

Fri., 17 Feb. / Sheraton-Park / Franklin

9:00 a.m. Presiding: F. JAMES RUTHERFORD (Asst. Dir.
for Science Educ., NSF')

The Object-Person Dichotomy in Information

Acquisition and Its Implication for Science Education
KARL H. PRIBRAM (Prof. of Psychol., Dept. of
Psychol., Stanford Univ.) and DIANE MCGUINNESS
(Lecturer in Psychol., Psychol. Bd. of Studies, Univ.
of Cal., Santa Cruz)

Information Processing Models and Science Instruction
JILL H. LARKIN (Res. Assoc. and Lecturer, Dept. of
Phys. and Group in Science and Math. Educ., Univ.
of Cal., Berkeley)

Social Factors in Science Education
HARRY C. TRIANDIS (Prof. of Psychol., Dept. of
Psychol., Univ. of Ill., Champaign)

Mass Media and Science Education
JOSEPH I. LIPSON

3:00 p.m. Presiding: F. JAMES RUTHERFORD

Technologies for Information Processing, Knowledge,
and Learning: Some Potentials for Radical Impact on
Science Education
ALLEN NEWELL (Univ. Prof., Dept. of Computer
Science, Carnegie-Mellon Univ.)

Potential for Future Environments in Science
Education
GREGG EDWARDS (Prog. Mgr. for Materials Devel.
Prog., Science Educ. Directorate, NSF')

Limits on Knowledge About Learning
KENNETH E. BOULDING (Prof. of Econ., Inst. of
Behavioral Sciences, Univ. of Colo., Boulder)

As technology and scientific knowledge interact ever
more powerfully with society and with individuals, it be-
comes more and more important to have effective science
functioning as an educated person and as a citizen. There
is considerable evidence that people at all levels need a
greater understanding of science and greater scientific
knowledge if we are to maintain and perhaps increase
our ability to keep our civilization functioning.

Recent advances in the social, behavioral, psycholog-
ical, and physiological sciences have resulted in models of
learning that have implications for science education. It
is the purpose of this symposium to review some of the
important models, to trace their implications for practi-
cal science instruction, and to project future devel-
opments and limitations.

In the morning session physiologic, information proc-
essing, and social models will be introduced and their im-
plications discussed. The effects and role of the mass me-
dia in science education will be analyzed. In the after-
noon session possible novel developments based upon
present models and developing technologies will be in-
troduced. Finally a note of caution concerning our ability
to develop knowledge of learning will be sounded. The
number of afternoon speakers has been limited so that
there can be extended comment and discussion with the
audience.

[Sponsored by AAAS Section Q and the AAAS Office of Science Education]
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4. HANDICAPPED CITIZENS: HUMAN SERVICES AND HUMAN RELATIONS is an introductory

lec?mre, discussion, fieldwork, three credit course with no prercquisites concerned
~with experientially understanding and cooperatively working with citizens who nave
pliysical, mental, emotional, vocational, social, economic, or cultural disahilities

disadvantages or deprivations.

The focus of human services is to understand the structure of HUMAN SERVICES delivery
systems and sexrvices available to handicapped citizens in the County and metropolitan
area so they can lead productive independent lives. Why HUMAN SERVICES are not
available for everyone and why particular groups are excluded or isolated is impor-
tent. The class will meet with representatives of agencies and handicapped citizens
organizations. We will study specific disabling conditions so that students will

« have basic information about various handicaps including developmental disabilities,
physical handicaps, deafness, etc. The implementation of public laws 94-142, 503,
and 504 about overcoming physical, institutional, and attitudinal barricrs, main-
streaming, normalization, institutionalizatioﬁ and deinstitutionalization will be
‘discussed. The class will discuss volunteer and paid positions in the HUMAN

SERVICES working with handicapped citizens and children.

During the second half of the semester we will focus on the abilities and potentials
of disabled and handicapped citizens, and develop the argument that different people
| have different and unique possibilities and potentials. We want to understand neg-
ative destructive attitudes and opinions that promulgate stereotypes and myths about
handicapped citizens based on prejudice, ignorance, misinformation, lack of informa-
tion, fear, and strategies for changing attitudes and feelings toward handicapped
citizens at school, work, and in the commumity by working with, helping, voiunteering

or observing handicapped citizens.

Comments about this course should be addressed to:
Dr. Thomas Rose
Montgomery College
Rockville, MD 20850



TEXAS INSTITUTE FOR REHABILITATION AND RESEARCH
IN THE
TEXAS MEDICAL CENTER
1333 MOURSUND AVENUE
HOUSTON, TEXAS 77030

P. O. Box 20095 Telephone
Houston, Texas 77025 Area Code 713, 797-1440
Maxch §, 1978
Helga Rozh

Chief, CLearinghouse
on the Handieapped
DHEW

H.H. Humphrey BLdg.
Room 339D

Wash., D.C. 21201

Dean Ms. Roth:

Enclosed please §ind a copy of the paper which you requested. 1 hope you
find it interesting and useful.

Sincenely,

Lex Frieden
New Options Research Dinrecton

enclosuwre

LF/asm



TEXAS INSTITUTE FOR REHABILITATION AND RESEARCH
IN THE
TEXAS MEDICAL CENTER
1333 MOURSUND AVENUE
HOUSTON, TEXAS 77030

P. O. Box 20095 Telephone
Houston, Texas 77025 Area Code 713, 797-1440

March §, 1978

Drn. Thomas Rose
Montgomery College
Rockville, MD 20850

Dearn Dn. Rose:

Enclosed please gind a copy of the paper which you nequested. 1 hope you
gind Lt internesting and useful.

Sincerely,

Lex Frieden
New Options Research Dinrecton

| enclosure

LF/asm




4. HANDICAPPED CITIZENS: HUMAN SERVICES AND HUMAN RELATIONS is an introductory
lecéure, d:gbuieion, fieldwork, three credit course with no prercquisites conce med
i
‘"witﬁ experientielly understanding and cooperatively working with citizens who nave
physical, mental, emotional, vocational, social, economic, or cultural disabilities

disadvantages or deprivations. '
_/ 0/

The focus of human services is to understand the structure of HUMAN SERVTEES delivery
systems and services avallable\to handicapped citizens in the County and metropolitan
area so they can lead productive independent lives. Why HUMAN SERVICES are not
available for everyone and why partQEular groups are excluded or isolated is impor-
tant. The class will meet with representgtives of agencies and handicapped citizens
organizations. We will study specific diseh%ing conditions so that students will
have basic information about various handieap;\including developmental disabilities,

physical handicaps, deafness, etc. The ihplement ion of public laws 94-142, 503,

and 504 about overcoming physical, inStitutional, and\ attitudinal barricrs, main-
streaming, normalization, institutionalization and deins itutionalization will be
: \
X
discussed. The class will discuss volunteer and paid posiﬁi?ns in the HUMAN

SERVICES working with handieapped citizens and children. \\\\
/

During the second half 6f the semester we will focus on the abil%\ies and potentials
of disabled and handic¢apped citizens, and develop the argument tha;: different people
have different and unique possibilities and potentials. We want to understand neg-
ative destructive attitudes and opinions that promulgate stereotypes and myths about
handicapped citizens based on prejudice, ignorance, misinformation, lack of informa-
tion, fear, and strategies for changing attitudes and feelings toward handi capped

citizens at school, work, and in the community by working with, helping, voiunteering.

Comments about this rse should be addressed to:
Dr. Thomas Rose
Montgomery College

Rockville, MD 20850

(e
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TEXAS INSTITUTE FOR REHABILITATION AND RESEARCH
IN THE
TEXAS MEDICAL CENTER
1333 MOURSUND AVENUE
HOUSTON, TEXAS 77030

P. 0. Box 20095 Telephone
Houston, Texas 77025 Area Code 713, 797-1440

Maxch &, 1978

Edward J. Lynch Jnr.
#418 301 G. St. SW
Washington, D.C. 20024

Dean Mr. Lynch:

Enclosed please gind a copy of the paper which you requested. 1 hope you
find it interesting and useful.

Sincenely,
Lex Frieden

New Options Research Director

enclosure
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TEXAS INSTITUTE FOR REHABILITATION AND RESEARCH
IN THE
TEXAS MEDICAL CENTER
1333 MOURSUND AVENUE
HOUSTON, TEXAS 77030

P. O. Box 20095 Telephone
Houston, Texas 77025 Area Code 713, 797-1440

March 1, 1978

Dr. E.C. Kellen
West Virnginia Univernsity

Dean Dr. Kellen, )

I cerntainly enjoyed being a part of the recent AAAS Symposium which
you arvwanged, and 1 appreciate the opportunity to participate. 1
am enclosing a copy of an Aimproved version of the paper for sub-
mission to the AAAS jowwmal. As you know, 1 am anxious to hean
whethen they intend to use the article. 1§ not, T shall submit

At 1o another jowwmal for publLication.

Thanks again.

Yourn griend,

Lex Frieden
New Options Research Dirnecton
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‘ Technology Transfer for the Handicapped
Science and the Needs of the Handicapped

Organized by E.C. KELLER, JR.: Paper by LEX FRIEDEN,

Texas Institute for Rehabilitation and Research,
Houston, Texas

Technology Transfer for the Handicapped. LEX FRIEDEN
(Texas Institute for Rehabilitation and Research).

Comparatively few applications of the vast scientific and
technological resources in the world today have been made
to benefit handicapped individuals. Present efforts in
the United States are fragmented and underfunded. They
are given inadequate priority and attention, and they
suffer from lack of commitment, coordination and follow
through. The Panel on Programs to Aid the Handicapped of
the House of Representatives Committee on Science and
Technology has recommended that a major national commit-
ment of high visibility, credibility and authority be made
to enhance and insure the effective transfer of science
and technology to the handicapped. This commitment may be
accomplished by the assignment of new responsibilities

to the National Aeronautics and Space Administration.




Houston, Texas 77058

National Aeronautics and

Space Administration
For ficloase: 3 llovember 1077
Phalo Neo. 57730146

THIS PHOTOGRAPH I8 A GOVERITNIZNT PUSLICATION--ROT SUBITCT TO COPYRIGHT. 1R
may not ba used o siala or Inply tho endsrsement by NAGA oLy any NASA employcs of &
cominarcial product, process or servics, o¢ used ln any other mannar that might mislead.
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DAVID?®S MOBILE ISOLATIQI STSTE. == David, isclated from common
household astivities =incc birth bescause of a2 rare heraiitary
disease, gots his first look at rumning water, thanks to greatler
mobility provided by his new "spacesuitl” end its life support syse-
tem developod as a spineff from NASA techmology. This sessien for
David in his new suit tesk plece at Texas Children's Hospitel in
Housten, vhare & large part of David®s 1ife has been spent in ise~
lators in the Clinieel Reacereh Comter undey tho care of physiclans
fron Haylor College of ledlcine, David®s sevare case of combined
irmane deficiancy nesesgitates ommstant noymeproof iselationy and
the mobile isolation system will provide greater mobility. Fhetograph
was takem by the lisdical Fhotographio/Illustration Department of TCH.
NASA=JSC contributed thso design and fabricatien of the isslation systenm.

PHOTO CREDIT: NASA or Matlenal Acronaum:a ond 8pace Adminfatration
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TECHNOLOGY TRANSFER FOR THE HANDICAPPED ‘\\ij> iii>

By Lex Frieden

Texas Institute for Rehabilitation and Research

hi S
Houston, Texas L ‘4%1? )

January 3, 1978 il ~Q

There are many scientific and technologic developments in the world
today which may have great benefits for handicapped individuals.
Space program discoveries, electronic and communication advances,

and medical research promise significant contributions towards

Ejégb

meeting the needs of handicapped individuals. Practical applications
of these developments will have direct bearing on diagnostic and
therapeutic treatments, and on the vocational, educational, recrea-
tional, and mobility needs of the disabled. Further applications
will have i 1rect 1mpact on the social and economic well being of

@. N_R e
many of people.

RN % k- (“{ . ‘“"»L/ "
Ayers (1977)- p01n£s~ou£ that\ghe field of electronic circuitry has
been revolutionized by microminuterization techniques primarily - _
\f (
developed by the space industryl fx%ﬁ&éfhatlve power sources to
replace standard batteries, some using nuclear energy, are already
M&C C“W“C—"CQ‘J . :
. Co in-use.)| As a result, » (RDY prosthetic devicelthat-mow employs signal

piek=up sensors and battery -power can be reduced in size and weight.

zﬁafa ill last longer and work more efficiently. Sophisticated
q microcircuits have already reduced computer processer size to
AT a degree where intricate mobility prosthetlcs can be entlrely

/ \ ‘<—"\ / oy (/“‘ ;_( /)
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pPreprogrammed. 42’/\”

g
Another example of;&/refjnt technologlcal developmé;akvhlch ;é§§&gg_‘
be;afﬁé fe';>é"d/¥“\iriLE§othe.{\S field he handlcaﬁped is that

sta

as

\/Q C’E . I T ’,_,\4/% _N"‘“'é'f)( W
TheJep CQ__ﬂs~an«eften citedud@ﬁﬁé@ﬁﬁlﬁxample_\f»a\successﬁul*

;\\\\effbrtuhy”amteamwo£~adnanced~nghnologlstsEgrk&ag—tn“a”university

/geseareh env1faﬁﬁéntf§§f@m%'_"' “7’TFﬁa§EL§&9h@§g*. The Optacon

is a book sized electronic device with a movable camera the size

of a pocketknife and a tactile screen the size of a fingertip. By
N~
_~ Presenting a tactile image on an array of ﬁﬁbertory pins, the

@?@g\ Optacon allows blind persons to read ordinary printed matter
directly and independently. The reader simply passes the camera
over printed material with one hand while using the other hand
to fegl the image the camera sees. Optacon users can read as
fast as 90 words per minute. Exventually, éisimplér“and more
rugged Optacon of c1garrette pack size which requires only one

AN ek a A Bl Asen e >
hand for use wfiifbefﬁfﬁduceéa KLlnv1ll 1973ﬁ Ci%~

At B e el

\
ﬁ“"‘" /)t.,,«,e ‘.\_:% \/\/\,\ . \~~{€‘
- At TfRKy minature electronic devices’ are planted in the nerve ~C1??
1 ways of spinal cord injured individuals to relieve spasticity /
5\ and facilitate voluntary motor control of r 1dua1 muscle and
=S A (Y

D’)\MM
nerve groups. Thislallows some Dersonsxkﬁb _are unable to walk
due to spasticity caused by nerve damage to do so. In another

project, advanced mathematical and computer techniques have been
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used in the process of stereometric measurement to prediet and
measure changes in body geometry relative to scoliotic conditions.
This method may improve the rate of detection from screening

by as much as 4007 (Herron, 1977).

These are impressive examples of what can be done by the transfer

of technology from one field to another, and many more could be

/

described. However, the need for a greater effort is even more

dramatic than all the examples which could be cited. The
LY (

timates that between

Rehabilitation Services Administratioq\

20 and 25 million individuals in the United States having Vk?-

neuromuscular, muscularskeletel or sensory disabilities could /

benefit from rehabilitation engineering services designed to /fA‘

/ N
transfer technology to the handicapped.(f \%/{;} d quj

A recent series of workshops sponsored by the Veterans Administration
and RSA made several signigicant findings:

1. There are approximately 700,000 wheelchair users living in
the United States utilizing less than adequate and often unsafe
wheelchairs.

2. There are approximately 125,000 handicapped individuals
using hand controlled vehicles in the United States, with approximately
twice that number of potential users, who are using vehicles
which frequently have unsafe controls or which have difficult

and inappropriate accessibility.
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3. Four million Americans have walking disorders which can

be remedied or at least partially alleviated with appropriate N

orthotic prescription, fitting, and training.
AT
" ¢%&. More than 120,000 individuals have implanted artificial

o

joints, but the number of failures or rejections have been much

higher than desirable.

"\ ﬁ)h54 Four hundred thousand amputees and four million persons
e )

X
who wear limb braces could be aided by the application of new

information on prostheses and orthoses.

6. An estimated 400,000,000 dollars is spent on the treatment
of tissue pressure sores which could be avoided by the application
of advanced research techniques.

7. Approximately 500,000 blind persons could benefit from

~ ”

=
further development of speeéﬁﬁg;tp fgéé%lng machines currentlv <

in prototype form. N \/VNgkﬁ/vM€~ﬁﬂﬁwﬁ f;*“u%i~/yiﬂ»\<¢

8. The development of
vy 'Thg\_izf}99m¢§§<9mﬁa/high\iizzid quite and economic
braille writer and display device benefit 60,000 brallle o

users.

r \l 9. Fourteen and five tenths million hearing 1mpa1red individuals

Kﬁ"

cod@d benefit from 1mprovements in the statg\of the art of hearing

aid productlon prescrlptlon and distribution.

10. A major need for the 1.8 million deaf individuals in the

United States is a standardized system of tele-communications.



the
xﬁeené\iv;(kw
re - b7 \@\N—{k e SN
R oo P et

Perhaps the most significant flndlné“of all those “made during

this exhaustive series of state of the art workshops is that

"There is an inadequate method of taking techniques and devices ;/
/%k from the laboratory and moving them into production and use." =

This finding has been corroborated by a number of sources.//'iﬂ,H(w

Concden,

In 1976, the U.S. House of Representatives Committee on Science =

and Technology began a study on research programs to aide the >

handicapped. According to Gongressman Teague, chairman of the‘“/ k££

committee, this investigation was initiated in an effort to

identify the needs and the problems of the handicapped, and to

oty N
QAP

determine how the vast scientific and technological resources i'g,/’ﬂ4§
in the United States might be better directed toward addressing

these needs and problems. The panel concluded in its report

&
i
a9
|

dated April, 1977 that the present research and development K I\

efforts on the part of the government and private enterprise

are minuscule and too fragmented. Compounding this problem is

the fact that the results of such research are often unavailable

to the handicapped public. Among other things, the panel found

limited needs assessment, imbalances in research emphasis, ’
/é}/ severe limiting factors in research efforts, insufficient sharing -

of information and knowledge and incoordination of research efforts,

and many barriers impeding utilization of R & D results by handicapped

persons.

e




Page 6

but
There is no doubt that-what the present and projected needs

justify a far greater effort to transfer technology for the

handicapped. In other words, technology,é%hefsygteﬁétic

application of scientific or-other-organized knowledge-to"
C{& pféetiﬁgi“Eﬁsksf{galhxéighf~19514> must be moved or transferred j;;xﬁﬁ
Y

from fields where it is well developed, such as space exploration ’»;;
or weapons development, into the field of handicapping conditions N |
X A
. “72* at a far greater rate than is now the case. |

There are many barriers to the effective transfer of technology
. generally, and specifically where it involves transfer of technology
1 (/) to aid the handicapped. In an awareness paper prepared for the White
' House Conference on Handicapped Individuals, the following are
said to hamper the development of new technology and the adaptation
of existing technology for the handicapped: 512 inTattention to
the definition of discreet, project oriented f;;;s; (2) a lack-of
suitable basic science to support the managerial decision processes
required; (3) a scarcity of people trained agd educated in the
application of engineering principles to the handicapped; (4)
the»high cost of technical failures induced by non-perception of

real needs; (5) the need to develop techniques of problem definition

and program management. (Ayers, 1977).

Given the natural barriers to technology transfer which exist = :
in all fields, a_series 'of recommendations to improve technology i’
" S

i; transfer for the handicapped-has been made byZa-variety of —

N
Y

(D Gy
\) L\“—’(,W"’ .\\/Q/WQ,/(}@L_ A

"1

RN
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sourcesk Amongetheemes =

the follow1ngyijﬁkdvjiz> {3/t€>,/ @:)»Cjékl/(j Czikwéjkqﬁ/

Obtain better demographic and sociologic for planning.
. — = iy R0 e s

ain more rehabilitation enginneers

'onéé“recommendatlons‘aﬂﬁ;

—

2 Inég}ve more handicapped individuals in needs determination

and definitioﬁ“>_ thi
4. Cgprdinete e£fortsmbased on national rather than parochial
objectives -
5. Provide adequate and stable'funding
6. Improve the balances between ba§gsri?§%iggﬁied research,

complex and simple solutlons,;and between alternative solutioms.

7. Facilitate the shariﬁg of igfq;mation and kggyledge by

v:,w% o

all interested parties.

8. chilitate the cqq?eratigg between the public and private
sectors |

9. @dueepe\censumers on the use and acceptance of new devices
and systems | |

10. Establish céntralized distribution, maintenance, and

i I — e
& |

repair centers. .
11. Establish a centralized comprehensive information service.
| -12.Provide additional funding N\
\jljl§ Establlsh a system for settlng natlonal prlorltles and

coordlnatlng new and existing efforts.

f
/

B
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ere, the last-

twe\areﬂprobably ‘the most signi '.l ith respect-to economic

investment in R & D for the handicapped, the scope is far too small

considering the potential benefits and needs. Of the approximately

21 billion dollars which is spent annually in the form of services

yv and financial assistance and economic loss of productivity for é&

the handicapped, approximately 31 million is allocated from

“%7f federal sources for R & D. This is a ratio of 0.15%. Among
the civilian population, all government R & D expenditures
including not only devices and systems but all research in the
rehabilitation field, amounted to only $2.92 per disabled person
in 1976. 1In 1975, 3.7% of the national health care budget was
spent on research and development. Only .7% of that research and
development budget was spent on rehabilitation research. In other Jéx

words, of the 118.5 billion dollars spent on health care in

1975, only 0.026% of that amount was spent on rehabilitation

research and development. When one considers that rehabilitation

in general and rehabilitation research and development in particular

may eventually reduce the total health care cost, the magnitude

of these efforts seems to be extraordinarily and disproportionately

o, o R
o I , by /L‘Q’/C/Ow,‘/-ﬁéd;‘k A__Q,,‘_,’\_ L\\
Tt e o) Ty

:3CVQE;Beﬁf¥§§1~recommendation listed—abeve is significant from the
standpoint that there are no less than 103 federal authorities /
bearing directly or indirectly on R & D for the handicapped.

In addition to these federal authorities are countless state, / Zf&

local, and private authorities. Presently there are no means.

N

o edhaklal o A e RO oG
/73% PR S ol c%‘,g) &'/V'\g\ > (//S /»(,\4,\)/ (4"‘9‘&“ (\—7(::\{ o {;(ﬁ 66’\”[,3
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to coordinate or systemize efforts between or across these various

authorities.

Perceiving the relationship between all of the barriers and recom-
ey

mendatlons made above, the House of Representatlvesxﬁénel of a\

&%rograms to #%d the(%gndlcapped recommended that a major national
7/%77comm1tment of high visability, creditability and authority-teo- =
be made to enhance and insure the effective transfer of science
‘ and technology to the handicapped ( Report of the panel, 1977).
The Committee on Science and Technology requested the panel
to make its recommendations more specific. 1In response to that
request, the panel met through the Fall and Wlnter of 1977 9nd }
made the following additional recommendatlons:f“ ({ lkﬂ$ | fﬁi)
That the National Aeronautics and Space Adminis-
tration (NASA) be designated as the p;incipa%
government agency to manage, contxol, and coordi-

nate the U.S. effort to use science and technology

in aiding handicapped persons.

That needed legislation be drafted to add to the
National Aeronautics and Space Administration
mission the requisite authority and responsibility

for this program, including necessary science and

technology program authority.

That the National Aeronautics and Space Adminis-
tration authorizations for funding and staff be
increased immediately, progressively, and sub-

stantially to accomplish this vital program.
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That the national importance of this program

and its need for top level direction be

recognized by the Presidentigl appointmgnt‘qf

a National Aeronautics and Spacé Administration

Associate Administrator or other appropriate

designee tévmanage it.

That an 18-member Sgience and Techgglogy Board‘

fgr Handicapped Persons bg appointgd gy the Presi-

dent, whose membefs are to serve staggered five-

year terms.

That the Science and Technology Board should report

to the Administrator of the National Aeronautics

and Space Administration, the President, and the_

Congress using annual reports and other appropriate
- R

means.

That Presidential appointments to the Board should

be drawn from nominations submitted by consumers,

-~
)

researchers, practitioners, and other concerned
public and private individuals and groups.

That the capability of the National Aeronautics

and Space Administration for contracting and co-
development with industry be expanded so that new
programs insure industry respbnsiveness to research
and development to meet the needs of handicapped

persons.

That other agencies' existing programs for handi-

capped people, together with their authorizations
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and appropriations, not be adversely affected
in normal growth and development as a result of
. . ) WQN’TL\“ —7 b =
this action. V;_”_WQ'Q;Lﬁ\thiij
These recommendations clearly reflect the panel% belief that a

greater national scientific and technologic effort benefitting

handicapped individuals is in the best interest of our country.

»

0
N A

“+

p

The recommendation to assignlgﬁﬁézlead agency responsibility y ﬁ‘—f}\
in this projected effort was-th&f-only after careful study and .
extensive deliberation. The panel reviewed various models by

which a program might be undertaken. The Rehabilitation Services
Administration, National Institutes of Health, Veterans Administation,
National Science Foundation, and NASA are a few of the possible
models which were considered. Each possibility was analyzed

in light of its potential impact. The panel actually rated

possible lead agencies in terms of program success criteria.

A< Those criteria weré:

\
\
A

\
\

1 ya

M

/
X. Proper Input

d Potential to get and use input from the handicapped on their
needs and priorities

2. Involvement

Potential capability to involve key persons in other activities
which affect program operations and success

;\¥  . 1 Féedback, Responsiveness, Flexibility, and Adaptability

\_ | Likelihood of revision of operations from feedback from handi-
capped, researchers and others regarding program benefits and
deficits
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4. Organize and Manage Support

Likelihood to be able to organize and to manage the program's
scope, depth and balance of emphases

® Multi-discipline, multi-purpose, multi-professional public/
private effort having compability with agency's philosophy
and practices

i

e Technological support for information gathering; processing,
networking; for communication system for needs input and
user information output

e Internal capability for managing basic and applied research
hardware development, testing, distribution, and technical
and knowledge transfer capabilities

e External access to knowledge sources, technical information
within and outside of government

5. Leadership and Credibility

Potential capability to develop and retain leadership posture
internally within government and externally in the public sector

6. Informing for Commitment

Likelihood of strengthening and sustaining Congressional,
Presidential and public interest and commitment

7. Regulation and Guidance (how much on what)

Probable acceptance of governance of an autonomous boéy (a
council, trusteeship or board for pollcy, program and fiscal
priority and overview).

8. Developing and Protecting the New

Likelihood of developing and safeguardlng and incrementing
a new program with fiscal capacity less than the responsibilities
including:

® Top level administrative support potential

e Attracting and holding new personnel for programs

e Justifying budget growth in executive and legislative
branches of government 2
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9. Holding Harmless What Exists and Building on It

Likelihood of the alternative to protect and augment existing
R&D funding in other agencies, departments, etc. dealing with
the handicapped

10. Outcome Usage and Impact

Potential to transfer and stimulate practice usage of existing
and newly procured knowledge, methods and technology

e Potential for impacting the service delivery system,
conceptually, methodologically and quantitatively

practitioners and their updating conceptually and

|

|

|

!

\\ 4 e Potential for impacting the educational system for

L) |
procedurally

/ e Developing methods, procedures, systems for pilot testing,
A evaluation, production, marketing and distribution, and
’ maintenance of hardware

211. Timeliness

'i' ')
/ \leellhood of rapid response to program initiation, change and/or
( 1mp1ementat10n

\\
&

By this xaaking~process, the National Aeronautics and Space Admlnlstra—

tion was considered the most feasible host agency for the proposed
entity and the National Sc1ence and Technology Board for

pory .,&ﬁb%xgr_,& e }

v s [ 2 ‘\‘» X 4 c\"i%

55 B 7 < \?\»;L. =TT —

Handlcapped Persons. ,f?ﬁi}

There lS’?O doubt tht the problems involved in the effectlve ({é &

2D

¢ A AR & ekl & —~ A KT &\“LC -

o
transfer of technology to benefit handlcapped 1nd1v1duals

s, Jro ot R X
4?{ —are—¢ plex NASA has earned an—anternatl na reputatlon for ‘
'tﬁz%%éﬁﬁgggegf'of complex problems. It has an extensive communication
A\ -
)%wz.network in place and an active information exchange process Lﬁ/ﬁg;

k.
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for data collection<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>