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ABSTRACT

THE INITIATION AND ADMINISTRATION OF A
COMPUTER-BASED COMMUNICATION
ENHANCEMENT PILOT PROGRAM

By

Lucylee Neiswander

Problem

This study was undertaken for the purpose of studying an admin-
istrative plan designed to serve as a guideline for administrators of
an educational enterprise when they desire to identify, initiate, and
implement a successful computer-based Communication Enhancement pro-
gram for their communicatively handicapped students.

The dissertation was written as a descriptive study, in order
to provide a historical-developmental orientation of a pioneering
computer-based Communication Enhancement program designed specifically

for the Communicatively Handicapped.

Methods, Techniques, and Data Used

A review of literature pertaining to the relevant aspects of
the Communicatively Handicapped, literature on the transfer of tech-
nology to education, and a Management By Objectives administrative
approach was conducted.

From the experiences, interviews, and documented information

gathered from the direct involvement with the Jackson County
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Intermediate School District, Jackson, Michigan, and the Artificial
Language Laboratory, Michigan State University, East Lansing, Michi-
gan, Computer-Based Communication Enhancement Pilot Program the
historical-developmental descriptive study was detailed.

This was followed by a description of an administrative
strategy for implementation of a Communication Enhancement program
based on the Jackson County Intermediate School District/Michigan
State University program.

The focus was toward implementation within an educational
setting following assessment, design and development, and implemen-
tation components which spell out management strategies which meet

the objectives of the computer-based Communication Enhancement program.

Major Findings

Administrators can put a team from various professional fields
together and be able to:
1. Introduce them to new technology.
2. Introduce them to a new level of cooperation.
3. Use the computer as a central focal point for communica-
tion purposes and educational purposes.
4. Learn that resentment toward new technology is expected
and can be overcome.
Although initially the cost seems prohibitive, there are many
sources for finance that are available.
The administrator's role combined management skills along

with the coordination of the new technology of Communication
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Enhancement and educational program goals for the Communication
Enhancement population.

The dissemination of information was an important obliga-
tion. The professional staff selected found it essential to func-
tion as a team. An active, interested participating family offered
insights, direction, and support to the program. Community-wide
cooperation and support aided in the professional as well as finan-
cial assistance.

The acquisition and use of the communication system allowed
the student to participate more independently, to develop self-

esteem, and to function with greater adaptability.

Conclusions

This Communication Enhancement team has been involved in a
program where science and technology have been subordinate to human
purposes.

Technology and education are two ingredients essential in
providing appropriate surrogate devices and programs for Communi-
catively Handicapped individuals.

The Communicatively Handicapped can learn to communicate in
a manner acceptable to society, using these alternate modes of com-
munication.

It becomes the responsibility of the program administrator
to develop effective ways to blend the varied philosophies and knowl-

edge into an effective program.
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Although finance will continue to be a major concern of
program planners, it no longer need be a deterrent to program imple-
mentation.

Intermediate school districts or a consortium of school dis-
tricts appear to be in the best position to initiate Communication
Enhancement Programs in concert with their local university research
centers.

Communication Enhancement is a young field functioning in
many ways as an infant, but growing rapidly as a result of the inter-
face of engineers, linguists, computer scientists, educators, lay

people, and the Communicatively Handicapped themselves.
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CHAPTER I

THE PROBLEM

Statement of the Problem

How might one develop an administrative plan designed to
serve as a guideline for administrators of an educational enterprise
when they desire to identify, initiate, and implement a successful
computer-based communication enhancement (C E) program for their
communicatively handicapped (C H) students?

The author has chosen to use a descriptive method to provide
a historical-developmental orientation of a pioneering computer-

based C E program designed specifically for the C H.

Background Information

One segment of the handicapped population that has continued
to be ignored and neglected by a large segment of society is the C H.

Current statistics reveal that of 750,000 individuals in the
United States diagnosed as cerebral palsied, 20 percent are unable
to communicate without artificial aids. There are 120,000 or more
paraplegics and quadriplegics living in the United States today.
There are nearly 8,000,000 handicapped school-age children in this

nation. It is estimated that the population of physically handicapped

school-aged is about 400,000 (Esposito, 1976, p. 2).



Of utmost importance is the fact that it has been estimated
that 70 percent of the children with cerebral palsy manifest dis-
turbances in their ability to communicate (Lehrhoff, 1958; Denhoff &
Robinault, 1960; Cruickshank, 1966; Hagen, 1973).

The range is from mild dysarthria to the total inability to
speak, while other C H are the result of multiple physical handicaps
as well as cognitive, social, and emotional retardation. There are
also children and adults who have lost communication ability due to
progressive neurological diseases, traumatic brain injury, or stroke.
This adds to the size of the group, making it more difficult to iden-
tify with precision in relation to other handicapping conditions.

Many of these C H individuals have been unable to talk
throughout their lives. Often they have been labeled profoundly
mentally retarded, placed in special schools, and shut off in insti-
tutions by a society that has been ignorant and fearful of those who
are unable to communicate using traditional methods.

They were often viewed as noncontributors. A noncontributor
was definitely a liability. Quite understandably, he was easily
relegated to the "back room," a practice not yet absent from our
social scene (Magary, 1960).

Although over the years these C H people learned through the
receptive language process, their inability to speak and write
created frustration for them, as well as for those close to them.
With alert minds, their desire to communicate has been stifled by
their inability to command their bodies, to articulate speech, or

to control their body movements.



These individuals usually have carried on long, tedious,
limited communication with those near to them, mainly their families.
This communication system usually consists of a binary response,
such as answering to a question by nodding the head, or moving the
eyes, or a stare in a fixed direction. If the right questions are
not asked, these individuals are unable to communicate and could sit
for months with a pain or discomfort. They remain defenseless
against misinterpretation and misguided assistance.

As a nonvocal cerebral palsied handicapper indicates, it
has appeared as though they are being kept from society:

Language is to me a beautiful way certain groups of people
have of sharing their feelings and thoughts with each other.
If a person cannot speak the language of his society,
people look at him as something other than a person, not
belonging to the greater society (Renuk, 1976).

The real problem centers around the fact that society could
not understand what these individuals were saying. As stated by an
individual with a visual handicap:

Without communication, then existence is nothing. We
exist in the world to communicate and if we cannot commu-
nicate with others or on a level with others, then we're
lonely, we're lost (Jackson, 1976).

To date, for professionals in the field of rehabilitation
and education for the handicapped, priorities have been in this order:
(1) ambulation, (2) mobility, (3) independency in activities of daily
living (ADL), and (4) communication (Ensign, 1976).

In the past, speech therapists have focused on developing
the communicating ability of the nonvocal severely physically handi-

capped via naturally produced intelligible speech. Perhaps this



goal has been unreasonable for the nonvocal physically handicapped
who cannot communicate because of severe neuromuscular involvement
and the inability to phonate or to even control respiration.

Professionals working in the various arenas for the handi-
capped are just now beginning to reassess their priorities and pro-
cedures. Educating the C H is just one of many difficult tasks
that society faces that is not well defined and understood. In
addition to the responsibility of educating the severely handicapped,
society has also had to face the economic and social burden created
when many C H are required to live in restricted, undesirable envi-
ronments at an enormous expense to society.

Yet our social order instills its confidence in our educa-
tional administrators to provide adequate direction and education
for the severely handicapped. When financial resources and approp-
riate educational programs are nonexistent to resolve these dilemmas,
parents, educators, and the handicappers become sufficiently per-
plexed. However, now with advancements in technology, researchers
are working to develop artificial means of communication for the C H.
We should soon begin to witness a marriage of technology and educa-
tion to conquer this communication/education dilemma.

Consideration of man-machine systems designed to efficiently
utilize a person's remaining motor capabilities available.
Through use of these systems, many disabled persons will
overcome their handicaps and become equal to and even exceed
standards of performance usually established for nonhandi-
capping individuals. It is through an understanding of the
handicapped person's human requirements, recognition of
their remaining motor capabilities and application of the

principles of cybernetics, that many of them can, when given
the opportunity and appropriate feedback systems, supplement



their living systems with surrogates. It is through these
insights that researchers engaged in studying systems to
enhance man's communicative abilities can offer new hope
(Kafafian, 1973, p. 258).

Such communication devices for the nonvocal severely physically
handicapped were first developed mostly by engineers tailoring their
work to individual C H clients. Perhaps due to time pressures or
the lack of a dissemination format, their work remained essentially
private. Funding came at times from hospitals, schools, or federal
agencies. However, for the most part it remained a burden for the
individual family of the client to bear.

Recent developments in computer technology and digital elec-
tronics have given rise to a new component of educational delivery
for the C H child: The Computer-Based Communication Enhancement
Program.

Through the use of minicomputers and microcomputers, adap-
tive input devices, voice synthesizers, and interactive graphic
displays, persons who have been, until now, severely handicapped by
the conventional learning environment can begin to have access to
the educational experiences of their peers and can engage in social
interactions on a level previously thought unattainable.

Until recently, federal funding has been unavailable
because:

The target group's needs cut across many of the variables
along which funding agencies' missions are defined: there
are both children and adults; they require education, reha-
bilitation, vocational preparation, medical services; the
work of the developers of communication aids includes ser-
vice, training and research; the research is both basic and

applied. No federal agency encompasses all of these activi-
ties (Dittman, 1976, p. 3).



Now that this technology has been developed the creation of
these computerized communication enhancement aids is becoming a
national priority.

Increasing demand for communication devices has brought
prominent researchers, e.g., Maurice A. LaBlanc, Rehabilitation
Engineering Center, Children's Hospital at Stanford, Palo Alto,
California; John B. Eulenberg and Morteza A. Rahimi, Artificial
Language Laboratory, Michigan State University, East Lansing, Michi-
gan; Richard A. Foulds, Biomedical Engineering Center, Tufts-New
England Medical Center, Boston, Massachusetts; Haig Kafafian,
Cybernetics Research Institute, Washington, D.C.; Gregg C. Vander-
heiden, Trace Research and Development Center, University of Wiscon-
sin, Madison, Wisconsin; representatives from federal agencies, and
Bureau of Education for the Handicapped (BEH) personnel together to
confer at a nation-wide conference to initiate rational planning on
these issues:

1. From the standpoint of service delivery, the prevalence

and distribution of the client group, the relative merits

of all-purpose centers, of regional specialization, the

applicability of the models provided by Rehabilitation

Centers, Deaf-Blind Centers, and others.

2. From the standpoint of research, the possibility of
specialization, standardization and interchangeability

of components, the usefulness of a technology assessment

for the area, and the necessity for built-in evaluation

for programs.

3. From the standpoint of the agencies, the need for inter-
agency communication, the possibility for an interagency
funding consortium to coordinate joint administration of

support from a number of agencies for a number of pro-
jects (Dittman, 1976, pp. 3-4).



With the advent of Mandatory Special Education at the state
level, in Michigan, inthe early 1970's and at the federal level in
1975, an increasing number of C H have been identified and are
required by law to attend some type of educational and/or special

educational program throughout the nation's schools and institutions.

Significance of the Study

Researchers and educators have found it essential to bring
about the necessary administrative structure to advance the education
and well-being of these disabled individuals who possess a general
inability to communicate effectively with their environment. These
C H individuals should derive significant benefits from an efficient
and effective educational computer-based Communication Enhancement
(C E) Program administratively designed for implementation to assist
them in reaching their utmost potential in the shortest time pos-

sible.

Researcher's Purposes in Conducting the Study

The descriptive study was presented as a framework des-
cribing an administrative approach to a computer-based C E pilot
program.

The writer's primary purpose in conducting the study was to
present a detailed description of a computer-based C E program. The
administration of such a program and the reporting of the actual
program process have until now never been afforded formal documen-

tation.



A secondary purpose of the writer was to abstract from the
primary purpose a general approach to the administration of a
computer-based C E program.

A third purpose was for the document to communicate, to
the educational field, knowledge of C E technology.

The writer's fourth purpose was to add other additional
information to the document from the search of literature in the
areas of educational administration and the computer field to make
the documentation useful to further research.

The following needs are a result of the above purposes:

1. To expedite the administrator's search for information
pertaining to this field. Being the first attempt of its kind in
the field, there is no other previous research to which the adminis-
trator might turn.

2. To provide the administrator with a program outline that
assists in meeting the implications of the state and federal laws
which require that the severely physically handicapped be provided
with an appropriate education.

3. To provide administrators and educators with a document
that assists in meeting society's demands for greater accountability.

Questioners in the past were content to listen to accounts
of resources allocated. This has changed. Today the ques-
tions focus on results obtained for resources. The ques-
tions are pointed, insistent and abrasive. The public
school system is being held accountable for results
(Lessinger, 1970, p. 217).
The placement of responsibility for the academic achievement

of all students is now to a greater extent being placed on the school

board, the superintendent, the principal, and the teacher.




4. To demonstrate to the administrator the need to place

special administrative emphasis on the areas indicated below which

are unique to the successful union of technological development and

education, such as:

a.

The increased rate of information transfer may have
psychological ramifications which may be detrimental
to the success of the program and therefore requires
careful attention on the part of psychologists and
administrators.

The new capabilities acquired by the student may make
some learning skills irrelevant. This can affect the
learning objectives set for the student by the school.

The technology may disturb the results of performance
measurements made by traditional means. Since such
performance measures are essential to the proper man-
agement of an educational program, new interpretations
of these results are required.

5. To provide the administrator with a means for integration

of the C H individual into the least restrictive environment within

the educational setting. In so doing:

a.

The handicapped individual gains independence and
self-confidence by being able to work independently
on projects and assignments. The handicapper is able
to communicate on a more free and equal basis.

An increased amount of learning takes place, both
individually and with peers.

The time involved in accomplishing various tasks is
reduced.

Job satisfaction is experienced by the staff.

There is a reduction in cost. The school district
saves in terms of the need for fewer professional and
paraprofessional staff to provide individualized spe-
cial education services to the individual. It may no
longer be necessary for the handicapper to be trans-
ported over a long distance to special classes.
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Through the use of this descriptive study, a significant and

systematic approach to a complex educational challenge was presented.

Methodology

Areview of the literature pertaining to the relevant aspects
of the C H, literature on the transfer of technology to education,
and on a Management By Objectives (MBO) administrative approach was
conducted.

From the experiences, interviews, and documented information,
e.g., daily logs, video tapes, gathered from the direct involvement
with the Jackson County Intermediate School District (JCISD), Jackson,
Michigan, and the Artificial Language Laboratory, Michigan State Uni-
versity (ALL-MSU), East Lansing, Michigan, Computer-Based Communica-
tion Enhancement Pilot Program, the historical-developmental
descriptive study was detailed.

The writer also described the challenges of a C E program,
including:

1. Introduction of new technology.

2. Interrelationship of the C E program with the medical
profession.

3. Way special education is organized at the intermediate
district level.

4., Attitudes toward such an innovation program.
a. Educators

b. Community
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5. Administrative structural requirements used to solve the

above challenges.

The writer then described an administrative strategy for
implementation of a C E program based on the JCISD/MSU-ALL program.
The focus was toward implementation within an educational setting
following the basic skeletal outline, i.e., assessment, design and
development, and implementation as diagrammed in the Basic Conceptual
Design for Administration and Management of a Computer-Based C E
Program, Appendix A.

The assessment, design and development, and implementation
components sought to spell out management strategies that meet the
objectives and needs of the computer-based C E program. Once having
become operational, this process was able to be iterated until an
effective management and administrative approach was achieved.

The project design, after review by the University Committee
on Research Involving Human Subjects (UCRIHS), was cleared for
research and development when it appeared that the rights of the han-

dicapped individual were protected (Appendix B).

Limitations
The administrative strategy being described as a result of
this research effort was designed for implementation by administra-
tors providing special education programs to C H individuals
encompassing ages defined by the respective state and federal man-

datory special education laws.
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The population of C H individuals to be served by an educa-
tional enterprise using these strategies appeared to be highly
specialized and small in number, compared to the total physically
handicapped population, e.g., supra, p. 1. Only recently has the BEH
encouraged that a survey be conducted for the purpose of identify-
ing a population that could be considered C H.

It was recognized that this was an initial attempt to pro-
vide a historical-developmental descriptive study. Since it was the
first attempt of its kind, there was a limited amount of research
data from which to draw.

The literature reviewed, further limited the study by the
modicum amount directly related to the subject.

The number of school districts benefiting from the study is
limited to those able to make the necessary financial and personnel
commitment to such an innovative program.

Knowledgeable professional specialists and sophisticated
futuristic equipment are required in the experimental research and
prototype development of these computerized devices, designed
especially to meet the individual needs of the C H. The costs could
total a minimum of $30,000 over a one- or two-year period (actual
grant cost to the JCISD-ALL/MSU Communication Enhancement Program,
July 1, 1976-December 31, 1977).

To the average taxpayer this might initially appear to be an
exorbitant amount of money to be concentrating on one special edu-

cation child compared to the amount being allocated by the school
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district to general education and special education programs on a
per pupil basis.

This is especially true when one views the program as serving
only a few select C H individuals and the probability of these C H
individuals ever becoming independent, self-sufficient, contributing
adults in our society appears at this time to be small.

The author found it extremely difficult, if not impossible,
to make an accurate comparison of the statewide average per pupil
membership cost for any one year between general education and special
education in the State of Michigan.

In 1ooking at general education only, i.e., education of the
normal child enrolled in a regular classroom program, a guaranteed
actual amount of state support on a statewide average basis is
quoted in Table 1. However, these amounts do not include the local
dollars made available by approved local school millage elections.
Local dollars vary extensively from district to district throughout
the state.

Table 1.--General education: Guaranteed actual amount per pupil on a
statewide average basis (Hodson, 1978).

1975-76 1976-77 1977-78 1978-79
(Actual) (Actual) (Estimated) (Estimated)

$1,113.95 $1,193.81 $1,307.00 $1,427.00
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At the present time there are no guaranteed actual cost
statistics available on a per pupil statewide average basis for
special education.

Special education actual cost averages are extremely dif-
ficult to obtain because of the many service and program options that
are available to each special education child. These options are
necessary in terms of providing appropriately for the many individual-
ized special educational needs caused by the various handicapping
conditions of these individuals.

Estimated amounts on a statewide per pupil average basis,
reflecting state financial support, are provided in Table 2 for all
combined basic classroom programs (i.e., visually impaired, hearing
impaired, POHI, learning disabilities, trainable mentally impaired)
and support services, including all teacher consultants, homebound/

hospitalized, and speech and language therapists.

Table 2.--Special education: Estimated actual amount per pupil on a
statewide average basis (Hodson, 1978).

Basic Classroom Programs Support Services
1976-77 $3,276.00 $626.00
1977-78 $3,540.00 $671.00
1978-79 $3,758.00 $704.00

These amounts can be extremely misleading because of the

following factors:
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1. Basic classroom programs are generally not the only
costs to that child's education. Usually these children are also
receiving some type of support services and/or services from other
special education personnel, i.e., special education supervisors.

The individual special education program may vary from the basic
classroom to a multiplicity of supportive services, making the range
in costs for any one student extremely great.

2. The type of special education classroom varies also;
i.e., in 1978-79 the highest classroom per pupil cost is estimated
to be $6,125.00 for the visually impaired, with the lowest being
$3,150.00 for the trainable mentally impaired classroom. A1l other
categories varied in cost within that range.

3. The cost for support services varies to an even greater
degree within a wide range. In 1978-79 the projected estimated cost
ranges from a high of $5,147.00 per pupil for homebound/hospitalized
to a low of $451 per pupil for speech and language. Again, all other
support services range in cost somewhere between these two figures.

The amounts do indicate, however, that the costs per pupil
for the special education child are considerably greater than for the
general education child.

Parents of normal children attending regular classes in
general education are actively displaying an increased awareness and
concern over what they perceive as an inequality of expenditures
being allocated for their child's education as compared to the amount

being accounted for by special education.
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To argue that "equal protection" and equal education are based
on equal spending would be folly. To argue for an "approp-
riate" education for all children is ideal. . . . Most recently
parents of the non-handicapped have followed the direction set
by parents of the handicapped and have questioned the quality
of education of normal high school graduates who lack approp-
riate reading skills at the time of graduation. Recent actions
in California and in Long Island, New York may be a harbinger
of due process activities by parents of non-handicapped chil-
dren (Wawrzaszek, 1977, pp. 15, 30).

Because of the unique needs of individual special education
children, the administrator has found it increasingly necessary to
be responsible for assisting the public in gaining an understanding
that this C E program is designed as a research effort that will in
the very near future be benefiting the C H and society as a whole,
both directly and universally, at a greatly reduced cost.

In the next decade, computer-based systems will become a
dominant factor in the lives of a large segment of the han-
dicapped community. . . Time shared computer networks

. . . brings down the hourly cost to individuals. . . . A
second force in getting computer costs down is mass produc-
tion of increasingly efficient mini-computers and micro-
computers. . . (Miller, 1976, p. 25).

Although this study was based on the research and authorita-
tive opinion presented in Chapter III, the selection and interpre-

tation of the evidence were designated and evaluated by the writer.

Delimitations

The study incorporated library research to include ERIC

and Dissertation Abstracts information searches. Further delimita-

tations included a review of the literature pertaining to the rele-

vant aspects of the C H literature on the transfer of technology to

education and an administrative MBO approach. Appropriate information
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was gathered from the leading research and educational centers
throughout the country, now piloting research projects for the C H.

The writer directed the efforts of the study toward only
one C E program, the JCISD/MSU-ALL pilot program. The study des-
cribes the service delivery program that was formally initiated
July 1, 1976, and continues to be in operation within the JCISD at
the present time.

The author had the opportunity to be an active participant-
observer in the daily program activities, and had access to all
program information within the JCISD and the ALL-MSU pertaining to

computer-based C E programs.

Description of Terms

The following major terms were used throughout the study
and were defined to insure clarity and continuity for the reader.

Artificial Language--Refers to definable linguistic struc-

tures and included computer programming languages especially con-
structed for scientific discourse and models of natural human
language (Artificial Language Laboratory, 1977).

Cerebral Palsy--Refers to a condition caused by damage to

the human brain, usually at birth. "Cerebral" refers to the brain

and "palsy" to lack of control over the muscles (Cerebral Palsy Facts

and Figures, 1976, p. 1).

Communication Enhancement--Refers to the application of tech-

nology to aid human expression and perception of language and art.

In its more narrow meaning, it refers to the application of technology
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to the needs of persons who experience communication handicaps due to
neurological or neuromuscular conditions. Communication enhancement
involves not only the design and implementation of specific devices
and techniques, but also the organization of educational, therapeutic,
and social relationships in support of the integration of these
devices and techniques into the life of the users. The fundamental
principle of communication enhancement is the transformation of human
expression from one modality into another to match the particular
physical and cognitive characteristics of the participants involved

in a communication experience (Eulenberg, 1978).

Communicatively Handicapped (CH)--Refers to one who is

presently unable to use any form of expressive language in a manner
that is functional, effective, and acceptable by society.

Goal--Formal pursuit toward a certain level of proficiency.

Hardware--Physical components such as the electronic or
electrical devices in the computer.

Input/output--The parts of a computer which allow communica-
tion between users and the computer (Didday et al., 1978,p. 17). Input
devices could include computer cards, typewriters, or various switch-
ing devices. Output devices might include card readers, strip
printers, magnetic tape devices, discs, TV screen monitors, or voice
synthesizers.

Interface--The interaction of two independent systems in order
to promote communication, e.g., man-machine.

Least Restrictive Environment (mainstreaming)--Integration

of the communicatively handicapped individuals into as normal a
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setting as will allow for their successful participation (Education
for A11 Handicapped Children Act, Public Law 94-142).

Nonverbal--The lack of ability to use words at all (Department
of Health, Education and Welfare Conference, 1977, p. 5).

Nonvocal--The possession of cognitive linguistic capabilities
but Tack of motor articulation to produce speech that is intelligible
(Department of Health, Education and Welfare Conference, 1977, p. 5).

Objective--Describes the intended outcomes for a specified
duration of time.

Responsibility--Being answerable or accountable to society.

to the C H individual, the family, peers, fellow educators, and the
Board of Education for the results of decisions made in relation to
certain administrative actions.

Software--Programs, procedures, and related documentations

in their entirety, associated with the computer system.

Organization of Subsequent Chapters

In this chapter the author demonstrated the importance and
need for the dissertation. A list of the researcher's purposes for
the study and an outline of the procedure to be followed were
included. In addition, the writer provided background information,
limitations, and delimitations, and provided descriptions of ter-
minology.

A review of related literature pertaining to the C H, to the
new technology as it is related to the C H, and to MBO as an adminis-

trative approach completed the composition of Chapter II.
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The author, in Chapter III, presented a historical-
developmental orientation, or a documented descriptive study of
the pilot C E program.

In Chapter IV, the author described administrative strate-
gies for implementation of a C E program based on the descriptive
study.

The author concluded with Chapter V by presenting a summary,

findings, and conclusions. Recommendations for further study follow.



CHAPTER II

REVIEW OF LITERATURE

The Physically Handicapped Population

From an historical perspective, our society only recently
has begun to develop a sensitivity to the particular needs and rights
of the physically handicapped. In retrospect, physically handi-
capped children were commonly referred to as crippled, deaf and
dumb, or blind. These handicapped individuals have been found, and
will continue to be found, in every community throughout the world.

The handicapping condition may be the result of a birth
defect, accidents, disease, or illness. The multiplicity and extent
of the disability may vary from slight to severe.

During the early days of our country's birth, survival and
maintenance of the normal took precedence. The crippled, blind,
and deaf and dumb, as they were viewed, were considered as non-
producers and liabilities. Often they were hidden and left to die.

With improvements in communications, urban living, an
increasing humanistic philosophy, advanced medical technology, and
public education, the handicapped soon attained a normal life
expectancy, and homes (or asylums) were created for them.

Societal change continued with the birth of the industrial
revolution, and compulsory education. New social philosophies
increased social awareness by encouraging others to see the

21
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handicapped as individuals who could be educated to take a meaning-
ful place in society. For this purpose special schools were designed.
Many of the handicapped spent their entire school years segregated
from the regular school population. It has only been since the 1950's
that the handicapped have been mainstreamed on some occasions into
regular classes. While this practice has gradually become accept-
able, special schools have continued to exist. In the 1970's, hints
of ignorance continue to prevail when handicapped individuals take
their place in society. Although the evidence of such comments,
displaying a general lack of understanding, are slowly on the decrease,
we may still hear:

If they're physically handicapped, they must also be mentally
impaired. They all look alike really. They shouldn't and/or
don't think of sex. "If you're not good, that's what will
happen to you!" If we ignore the handicap, it'11 go away.
They all have a sense of humor. There ought to be a place
for these people. Physical impairment is the result of the
sins of their parents. We can't really expect much of these
people. Possessed of the devil . . . you can't trust them.
A11 crippled children have hearing losses. Oh, they are so
wonderful, how they "take" everything. We just have to take
care of them. I'd be afraid to have them around my young
children. They really are not like us! I don't look, I
just don't pay any attention (non-person approach). Of
course, they don't ever expect to get married. We really
should feel sorry for such people. We do a lot for them--
they should be very grateful. Blind people just like to
listen to their recorders. They shouldn't be around for
normal people to have to look at. They don't really care--
"just keep them happy!" Maybe there's some quiet little
job in the background somewhere, which someone in a wheel-
chair can do (Ensign, 1976).

Educators, parents of the handicapped, and the handicappers
themselves have just recently awakened. They have formed pressure
groups, worked, lobbied, and protested to convince lawmakers and the

public of their needs and rights for equality and understanding.
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Today their problems, needs, rights, and potentialities are being
voiced in all phases of the media. Laws for the handicapped have
been enacted in every state, as well as at the federal level, making
good the philosophies of the early 1960's:

The motivation back of such provisions has been an increas-

ing conviction that the exceptional should be enabled to

contribute to society more nearly to the limits of their

capabilities, plus the humanitarian belief that each indi-

vidual has a fundamental right to as complete self realization

as is possible within our social structures (Magary, 1960,p. 5).

In 1971, Public Act 198, the Michigan Mandatory Special Edu-

cation Act, was passed by the Legislature, signed by the Governor,
and supported by the State Board of Education. The Act has three
major provisions:

1. The Act establishes the right of handicapped persons,

through the age of 25, to equal educational opportunity
within Michigan's public schools;

2. The Act establishes procedures for accountability in
the delivery of programs and services to those handi-
capped persons; and

3. The Act requires a system of state and intermediate

school district plans for the delivery of special edu-

cation programs and services (Educational Services,

1971, p. 1).
The rules became effective October 10, 1973.

The Education for A1l Handicapped Children Act, Public Law
94-142, was enacted by Congress in November, 1975, and is scheduled
for full implementation in fiscal year 1978. The federal act has
been hailed as a "Bill of Rights for the Handicapped." The bill
requires that: ". . . children served by the act be educated in

accordance with individual plans tailored to their particular needs

and capacities" (Goodman, 1976, p. 10).
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Another federal regulation having potentially far-reaching
implications for the handicapped, implemented as of June 3, 1977,
is Section 504 of the Rehabilitation Act of 1973, with regard to
federal assistance administered by the Department of Health, Educa-
tion, and Welfare (HEW). Section 504 provides that:

No otherwise qualified handicapped individual . . . shall
solely by reason of his handicap, be excluded from the
participation in, be denied the benefits of, or be sub-
jected to discrimination under any program or activity
receiving federal financial assistance ("Nondiscrimination,"
1977, p. 22676).

The regulation defines and forbids acts of discrimination
against qualified handicapped persons in employment and in the opera-
tion of program activities receiving assistance from the Department
of HEW. Employers must make reasonable accommodations for the han-
dicapped, existing and new facilities are to be accessible to the
handicapped, and programs are to be operated in a nondiscriminatory
manner.

The current philosophy of the 1970's, generally adopted by
educational administrators when engaged in program planning for the
handicapped, is that of "mainstreaming," or placing the handicapped
child in the "least restrictive environment." The movement was
spearheaded by the Leadership Training Institute in Special Education
of the Bureau for Educational Personnel Development, United States
Office of Education. The "least restrictive environment" essentially
means providing efficient and effective special education itinerant

supportive services to regular classroom teachers, thus ensuring a

successful integrative experience for everyone concerned, i.e., school
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personnel, students, parents, and the handicappers. The special
educators providing the itinerant supportive services in this set-
ting might include teacher/consultants, school nurses or health
consultants, social workers, physical and occupational therapists,
speech and language pathologists, and psychologists. The services
offered may be comprehensive in nature, with the intent of provid-
ing the best possible special educational assistance within the
general educational setting. The idea behind this approach is to
help better prepare the normal population, as well as the handi-
cappers, for taking a more successful, compatible, and competitive
place in the adult world. "Not only words, actions also communicate
values. The school as an institution communicates values by the
nature of its organization" (Cohen, 1977, p. 14).

Usually the C H individual is thought of and is treated in
the same manner as the mentally handicapped. Most of the advances
have been made for individuals with mobility handicaps, and very

little has been accomplished for those with communication handicaps.

New Technology for the Communicatively Handicapped

Recent rapid technological advances are now permitting and
encouraging education for the C H. These individuals have been
difficult, if not impossible, to serve until now. In addition, this
technology now being applied to these individuals can be transferred
to serve other populations.

Classifications of C H individuals have been altered:

A number of institutionalized children, believed to be pro-
foundly retarded, have been given the communication opportunity,
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and have turned out to have far greater ability than had
been expected. . . . There are multiple physical handicaps

. . . cognitive problems . . . severe social and emotional
retardation . . . older people who lose communication capa-
bility because of traumatic injury. . . . Consequently it

is difficult to define the group precisely, and one of the
major unknowns is its prevalence as compared with other han-
dicapping conditions (Department of Health, Education and
Welfare Conference, 1977, Appendix A, pp. 1-2).

A representative estimate of characteristics of the target
population primarily by type of etiology and prevalence can be found
in Appendix C (Department of Health, Education and Welfare Confer-
ence, 1977, Appendix A, p. 4).

The categories of nonwriting, nonverbal, and nonvocal assist
in determining the type of communication aids and groups of indi-
viduals who should utilize them. It should be recognized that an
individual could start with one aid and progress to more sophisti-
cated devices as their condition changes.

The group of researchers master-minding this technological
wizardry is small. Their backgrounds include engineering, psychi-
atry, computer science, the therapies, and linguistics.

The following prominent researchers and government officials
met with Dr. Allen Dittman, BEH Conference Project Officer, in
April, 1977, to exchange information and to generate recommendations
for further research (Department of Health, Education and Welfare

Conference, 1977, Appendix B, pp. 1-2).

Government participants:

Mr. Robert Dantona

Coordinator, Centers & Services for Deaf-Blind Children
Bureau of Education for the Handicapped

Washington, D.C.
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Mr. Herman Harvey

Program Manager, National Science Foundation
APRT/RANN

Washington, D.C.

Dr. William E. Johnston, Jr.
Bureau of Education for the Handicapped
Washington, D.C.

Mr. Richard R. Leclaire
Rehabilitation Services Administration
Washington, D.C.

Dr. Lyle L. Lloyd
Mental Retardation & Developmental Disabilities Branch
National Institute of Child Health & Human Development
Bethesda, Maryland

Dr. Christy L. Ludlow

Communicative Disorders
NINCDS--National Institutes of Health
Bethesda, Maryland

Dr. Eugene Murphy
Veterans Administration Regional Office
New York, New York

Dr. Frank Withrow
Bureau of Education for the Handicapped
Washington, D.C.

Nongovernment participants:

Dr. Kenneth M. Colby
Neuropsychiatric Institute
University of California, Los Angeles
Los Angeles, California

Mr. Terry De Briere

Director, Visual Acuity Research

Parsons State Hospital and Training Center
Parsons, Kansas

Dr. John B. Eulenberg

Director, Artificial Language Laboratory
Michigan State University

East Lansing, Michigan
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Mr. Richard A. Foulds

Director, Biomedical Engineering Center
Tufts-New England Medical Center
Boston, Massachusetts

Dr. Paul Goldenberg

Logo Group

Artificial Intelligence Laboratory
Massachusetts Institute of Technology
Cambridge, Massachusetts

Mr. Haig Kafafian
President, Cybernetics Research Institute, Inc.
Washington, D.C.

Maurice A. LeBlanc

Chief, Rehabilitation Engineering Center

Children's Hospital at Stanford

Palo Alto, California

Mr. Gregg C. Vanderheiden

Trace Research and Development for the Severely Communicatively
Handicapped

Madison, Wisconsin

Dr. Kenneth Wyatt

Acting Chairman of Department of Special Education

Georgia State University
Atlanta, Georgia

Other participant:

Dr. Thomas P. Vogel

Division of Medical Sciences
Washington, D.C.

Technological researchers located in several centers through-
out the world are working to develop various forms of effective
communication media for the C H.

One such center is the Bliss Symbolics Communication Founda-
tion (B.C.F.), located at the Ontario Crippled Children's Center,

Toronto, Ontario, Canada. According to Shirley McNaughton, Director

of B.C.F., the originator of Bliss Symbolics, Charles K. Bliss,
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Sydney, Australia, worked from 1948-1965 to develop semantography
into an international language for the purpose of bringing about
peace. The B.C.F. was established in 1975 for a different purpose.
Their intent has been to meet the growing needs for symbolic commu-
nication through the use of a communication board. Current B.C.F.
research is concerned with the application of symbols with the
retarded, deaf, autistic, aphasic, language development or reading
readiness, and adult (particularly stroke) populations (McNaughton,
1977).

Although the cost is minimal, and these communication boards,
or boards of similar types, can be constructed by almost anyone,
such as parents, friends, teachers, and therapists, the user is
somewhat limited. Since no memory is available, the client is
unable to interact independently; furthermore, the amount of informa-
tion available is limited to the size and arrangement of the board.
Although various menus can be interchanged, the handicapper must
rely on someone else to replace them. The evidence of these limita-
tions has not prevented and should not prevent the widespread use
of such communication boards. For some, this method has facili-
tated communication by challenging the upper limits of their intel-
lectual abilities. For others, it can be a stepping stone in the
development of more sophisticated means of C E. McNaughtoﬁ reported
that 400 users displayed during the fall term that the use of sym-
bols does not discourage speech if it is available. It does not
take the place of reading and writing but is a stepping stone toward

this goal (McNaughton, 1977).
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The Tufts-New England Medical Center of the Biomedical
Engineering Center, Boston, Massachusetts, places a major emphasis
on practical devices useful in vocational rehabilitation. A lan-
guage acquisition and communication project attempts to convert
symbols to spoken words. The processing of dysarthric speech
through the use of a speech analyzer constitutes a second project
effort.

Children's Hospital at Stanford Rehabilitation Engineering
Center, Palo Alto, California, helps to develop useful rehabilita-
tion devices and procedures. The needs might include devices
designed in orthotics or to enhance mobility, prosthetics to increase
function and to provide maximum cosmesis, or research in gait analy-
sis, balance, and biofeedback. Theexploration of simpler and less
expensive communication systems, i.e., typewriters, television,
voice amplification symbol-to-speech, and various input devices, has
been a recent priority at the Center.

TRACE Research and Development Center for the Severely
Communicatively Handicapped, Madison, Wisconsin, directs its efforts
toward research by exploring, developing, and evaluating various
communication aids and techniques. Much of the research effort has
been sponsored by the National Science Foundation (NSF), Bureau of
Education for the Handicapped (BEH), and United Cerebral Palsy
Association (UCPA) grants. A Bliss symbolics research program for
mentally impaired children and a language acquisition study complete

two other branches of the Center's endeavors. In addition,
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information dissemination and the provision of inservice workshops
are also viewed as important parts of the TRACE operation.

The Cybernetics Research Institute (C/R/I) has conducted
several studies in conjunction with the Bureau of Education for the
Handicapped, Office of Education, United States Department of Health,
Education and Welfare. The Cybercom man-machine systems were used
to determine to what extent nonverbal severely physically handi-
capped students could communicate. Through the use of appropriate
programming methods and individually designed interfaces, nonverbal
severely handicapped individuals are now able to utilize their
available motor control to direct automata to dramatically demon-
strate their ability to communicate. At C/R/I, flexibility in
interface design is the key in matching the performance capabilities
of each individual. Manual coordination, dexterity, and strength
are just some of the many areas to be objectively and quantitatively
evaluated utilizing visual, auditory, and tactual response methods
when selecting the most appropriate interface system. Sensory feed-
back is also essential in most learning processes. It was found
that the education of many handicapped individuals could be signifi-
cantly increased by matching writing and communicating systems with
the handicapped person's abilities. C/R/I also investigated a large
portion of the handicapped population who possess other disabili-
ties such as hearing or language impairments, rendering them unable
to use the telephone. Various technological devices have been
developed, i.e., amplifiers, signaling lights, meters, and vibrators,

to respond to coded signals. Their success has been limited due to
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the lack of feedback, limited message capability, difficult coding
programs, and the inability to adapt these systems universally.

Stored program digital computers have become widespread
during the past two decades. This was due primarily to technologi-
cal developments such as the introduction of transistors and inte-
grated circuits, improvements in the storage elements used in the
computer memory, increased reliability of the electromechanical
peripheral devices, and the increasing use of microelectronics.
Present-day digital computers include special-purpose computers
tailored to a single use and general-purpose computers utilized for
multiple diverse uses such as control, data processing, and scien-
tific calculations.

Time-shared computer networks, which bring down the cost,
have connected users by telephone from all over the country to the
nodes of the network.

The availability of the less costly mini-computers made
many new applications, particularly in education, cost-effective.
The latest and smallest general-purpose computer available is the
micro-computer. The variety of micro-computers and micro-processors
(special-purpose micro-computers) has been ever increasing. This
has led to a diversity in their applications. Through the develop-
ment of miniaturization of electronic packaging, mini- and micro-
computers are now currently affordable to small businesses, schools,
institutions, and many individuals.

The use of modern computer technology has been shown to be

effective in education. Computer-based education in a nationwide
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learning center network appears to be the most workable. Two

societies, the Society for Applied Learning Technology and the

Association for Educational Data Systems, were organized to bridge

the communication gap between educators and technologists. Under

some circumstances computerized systems can augment and enrich the

teacher's efforts by helping to provide a higher quality education

at a lower cost.

. . . CAI (Computer-Aided Instruction) will become cost-
effective in special education, which is also frustrating
and time-consuming for teachers. The individual testing,
prescribing, feedback, recordkeeping and analyzing--all
done manually--require too much time, effort, and patience

to be done effectively. The computer has infinite

patience. Itdoesn't neglect any of those chores in favor of
something more interesting. And it is private. The pacing
factor in getting widespread usage is availability of course-
ware. But special education has a high priority with the
U.S. government, and substantial resources are being commit-
ted to this area (Norris, 1977, p. 452).

The transformation of language via computers has become a

reality only in the last few years. The C H, as well as the blind

and hearing impaired, will find their limitations diminished and

their potential enhanced (Nemeth, 1974).

In the next decade, computer-based systems will become a
dominant factor in the lives of a large segment of the han-
dicapped community. This dominance will be broadly based
with computers playing vital roles in vocations, education,
communications, and therapy. . . . Results point to impor-
tant new possibilities for intellectual and communicational
deve]gpment of severely disabled persons (Miller, 1976,

p. 25).

Centers have been established for applied and basic research

on computer-related problems of language processing. Among the

principal areas of research is the design of computer-based systems

for persons who experience communication handicaps. Researchers
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are beginning to demonstrate how those who have never uttered an
intelligible word can speak electronically. Due to technological
innovations, custom-made voice synthesizers can be utilized to speak
for the nonverbally handicapped. The voice synthesizer uses com-
puter circuits to perform as an analogue of the human vocal tract.

In addition to conventional input devices that use a physi-
cal movement, other devices are being developed, e.g., electro-
myographic (EMG) input which takes electrical impulses produced by
the muscles, switches activated by a twitch of an eyelid, or switches
which permit the user to enter symbols into the computer by purposive
movements made with practically any part of the body. Speech pros-
thesis, or the use of the computer as an aid to speech impaired
persons, seems to be one of the most useful applications of the
talking computer to date. The Artificial Language Laboratory,
Department of Computer Science, Michigan State University, East
Lansing, Michigan, is one such center for applied and basic research
on computer-related problems of language processing, categorized as
follows:

1. Design of computer-based systems for persons who

experience communication handicaps.
2. Design of special-purpose computer language.
3. Design of computer-based broadband (cable) telecommu-
nication systems.
4. Design and implementation of systems of computer-

assisted instruction.
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The Michigan State University Laboratory was among the first to
develop extensive software packages for the new (1972) relatively
inexpensive, compact, digitally controlled voice synthesizers (Rahimi,
1974).

Researchers have been investigating means by which the C H
can express themselves in written form or through the use of
computer-generated synthetic speech. When necessary, special input
devices are built to permit the client to interact with the computer
utilizing virtually any part of the body. Voice recognition systems,
or computers which accept human speech for input, are also being
explored.

The Wayne, Ingham, Kent, and Jackson County Intermediate
School Districts, Michigan, have established computer-based C E
programs in cooperation with the Artificial Language Laboratory.
Within these programs modern technological aids are being made avail-
able to students who experience speech and motor problems.

The Artificial Language Laboratory (ALL) has designed and
implemented a voice output software package homebased on the Civil
Service Commission's Honeywell 66/80 Computer, Macon, Georgia. This
system allows blind employees at Civil Service Commission offices
throughout the country to create and read files, as well as to per-
form mathematical calculations (Rahimi & Eulenberg, 1974). Research-
ers in the Laboratory have also developed a system for administering
educational lessons over a cable television system. In the Computer
and Cable Television in a University Setting (CACTUS) Project, a

computer software and hardware system provides students the opportunity
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to attend video-taped lectures at home via cable television hook-up
and to take computer-administered quizzes using a touch-tone tele-
phone.

In 1974, a group of handicapped students used "Alexander,"
the Michigan State University talking computer, to order a pizza over
the telephone. The successful call was made to demonstrate that the
handicapped can communicate for practical purposes over a telephone
using voice synthesis. The success of prosthetic speech usage is
based on the acceptance of the general public.

The ALL has developed numerous software packages by effec-
tively utilizing equipment provided by the Vocal Interface Division,
Federal Screw Works, Troy, Michigan, manufacturers of Votrax voice
synthesizers.

A future goal is to develop portable and inexpensive voice
prosthetics which will bring the user within the accepted limits of
normal communication expectations. Perhaps speech synthesizers will
eventually be made available to all individuals with speech handi-
caps. However, perfection of the system, along with extensive
education and publicity with the public, will be necessary before
individqa]s will be able to use this type of communication com-
fortably and acceptably in their activities of daily living. It is
the hope of educators and researchers that this new technology will
enhance learning, improve cognitive development, and increase the
communication abilities and quality of life of the handicappers.

Publications, exhibits, workshops and published research

should be encouraged with the public through the sharing
of information by special educators, administrators,
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occupational therapists, physical therapists, physicians,

insurance companies, legislators, vocational rehabilita-

tion counselors, parents, advocacy groups, social workers,

speech therapists, consumers and professional associations

%gepartmeng of Health, Education and Welfare Conference,
77, p. 6).

Administrative Operation

School administration has evolved, over the years, with
increased application of scientific management. It became apparent
to educators that the field of education could benefit from the
development of a framework for educational planning, inclusive of
philosophy, activities, curriculum planning, organization, teaching,
evaluation, and financial administration. What appeared to be a
necessity was long- and short-range systematic planning designed to
provide educators with choices for the future. The essence of such
an approach is:

The effort to compare alternatives systematically, in
quantitative terms when possible, using a logical sequence
of steps that can be retraced and verified by others
(Hartley, 1968, p. 25).

Management programs help guide people in making decisions.
The relationship of the many elements within such a program is
designed to accomplish a predetermined goal.

Among the elements in a system are problem identifica-
tion, establishment of priorities, goals, objectives,
inputs, outputs, environment, programs, decision-makers,
measures of effectiveness and recycling (Lessinger, 1970,
p. 217).
The interrelationship of these elements can be demonstrated within

such a program.
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When related directly to educational administration, the
program design would be based on school or district planning
organization and needs. Within such a broadly based educational
program design, it has become equally important to develop individual
administrative program operational plans for guidance in the manage-
ment of such specialized programs as the Computer-Based Communication
Enhancement Program.

The organizational resources and knowledge of electronics,
electro-mechanics, and computer technology are enormous, yet the
educational communities have been somewhat reluctant to pursue,
exploit, and adopt these technologies on a widespread basis.

Pervasive public ignorance of the needs for communication
devices for the nonverbal severely physically impaired,
coupled with the lack of financial support, and reluctance
on the part of educators, the handicapped become victims of
a self fulfilling prophecy; they are labeled handicapped
and "there's nothing much we can do about that" (Kafafian,
1973, p. 258).
These computer systems can be effectively utilized by administrators,
teachers, and students within the educational setting if the software
is properly designed.
. « . There is, and will continue to be, widespread rejec-
tion of innovation in education. . . . The reasons are
numerous and complex. Extreme conservatism, concerns for
maintenance of individual status, dislike for the idea of
profit in education, and concerns for quality of results
are some of them. . . . To eliminate the rejections and
institutional inertia, one approach is to offer superior
alternatives to the students (Norris, 1977, p. 453).
The Computer-Based Communication Enhancement Program is one such

superior alternative.
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A management framework thereby helping communities to
gain the knowledge essential to understand the benefits of new
technological innovations appears beneficial. Only recently have
a few select boards of education, administrators, and educators
become aware that new opportunities and hope exist for the C H,
thanks to researchers in the technological world. Such an adminis-
trative management program can provide for logical thinking, for
bringing order, unity, and manageability, unique to the specific pro-
gram under consideration. It can also aim to assist in organizing
the efforts within the program by calling for the mutual involvement
of everyone, i.e., students, teachers, researchers, educators,
parents, and support personnel. It is important that the program
team plan, as they assess, design, and implement the basic program
responsibilities. They may demonstrate a concern with leadership
strategies from a human relations standpoint, as people must achieve
the results. It is assumed that more will be accomplished if the
personnel have a better idea of what they are to accomplish. The
plan must provide clarification for why they are there and how they
may best achieve their purposes. With the motivation, support, and
aid of informed educators, physicians, psychologists, sociologists,
physiologists, engineers, mathematicians, linguists, and computer
scientists, contributions can be made which until now have been
unachievable in the educational community.

In approaching this innovative program, it appeared to be

desirable to find an effective professional appraisal and development
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program. A modified Management By Objectives (MBO) System was
planned and implemented. MBO, educationally based, serves to:

* effectuate an effective school planning program,

* increase the control and coordination of people and
activities,

* maximize proper utilization of personnel,

* install more effective methods for appraising perform-
ance, and

* initiate an improved training and development program
(Lewis, 1974, p. 21).

MBO was first developed for business and industrial manage-
ment; however, with some modifications it has gained acceptance in
educational administration. Peter Drucker and Douglas McGregor
are usually given credit for developing the MBO concept more fully
in the 1950's.
The most frequently used definition of MBO was developed by
G. S. Odiorne in 1965:
The system of management by objectives can be described as
a process whereby the superior and subordinate jointly iden-
tify goals, define individual major areas of responsibility
in terms of results expected of him and use these measures
as guides for operating the unit and assessing the contri-
bution of each of its members (AASA National Academy for
School Executives, 1973, p. 4).
About five years later, his definition became briefer:
A system in which the first step of management is the clari-
fication of corporate objectives and the breaking down of
all subordinate activity into logical subdivisions that
contribute to the major objectives (AASA National Academy
for School Executives, 1973, p. 4).

An early proponent of MBO, Douglas McGregor, believed that

a person's view of people would influence one's style of administration



41

and the organizational structural design. His two sets of assumptions
were as follows:

Theory X--The average human being has an inherent dislike
of work and will avoid it if he can. He prefers to be directed,
avoids responsibility, has little ambition, and wants security.

Theory Y--One naturally expends physical and mental effort
in work and in play. Ambition, ingenuity, imagination and creativity,
and self-direction run high.

MBO seeks to stimulate creativity and to assist in the emer-
gence of the self-directed individual--or by following the Theory Y
viewpoint.

MBO is a process-oriented method of assigning responsibili-
ties to the administrative team. A1l organizations are seeking to
accomplish certain stated purposes. Goals and objectives can give
direction and meaning to the personnel and to the activities seeking
to obtain the desired results.

The purpose of MBO is to help administrators differentiate
between movement and progress, and to help them establish more clearly
the goals toward which the school district wants to move.

MBO calls for the mutual involvement of everyone, i.e.,
students, teachers, administrators, and support personnel. As a
system it can provide clarification for why they are there and how
they may best achieve their purposes. Ralph Tyler, during an
interview, stated that systematic study of the kinds of learning
that a school should emphasize is essential to curriculum develop-

ment (Tyler, 1973). An objectives system can be most beneficial if
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teachers can state these kinds of behavior so that the real meaning
is not lost, and so that the objectives are attainable. Unless the
teacher understands the objectives necessary to help the students
achieve, and unless he believes that the students can achieve them,
it is unlikely that they will be attained. MBO is concerned with
leadership strategies from a human relations standpoint, as people
much achieve the results. The MBO system has the capabilities of
managing people better through performance appraisal, job descrip-
tions, professional growth programs, and motivations. It is assumed
that more will be accomplished if the personnel have a better idea
of what they are to accomplish. The MBO mode calls for output-
oriented job descriptions. Results are emphasized, rather than the
activities to be performed. The management contract describes how
the individual expects to meet the goals. Training needs, or
objectives, may be divided into regular, problem-solving, or inno-
vative objectives. A1l of these management approaches lead to self-
directed, inner-motivated (McGregor's Theory Y) employees. In the
systems-oriented concept of MBO, management encompasses the total
organization. One can speak in terms of planning, supervising, and
budgeting, as well as personnel MBO.

A school administration may set up a hierarchy of outcome
statements, mainly a mission statement set by the board of education,
goals set by the superintendent and his team, objectives set by the
division administrators, performance objectives by unit teams, and
targeted performance objectives by teachers and other professional

personnel. These outcome statements will vary in focus.
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The manner of development of objectives is as crucial as
their quality. Objectives of high quality will be understandable,
performance-oriented, measurable, challenging, realistic, signifi-
cant, accurate, and brief. Revision must be made possible on an
on-going basis. The identification of objectives may best be
approached by first recognizing the problem areas. The pressures
for action and staff aspirations also help to establish priorities
in setting realistic, beneficial objectives. The following outline
can be helpful when developing objectives:

1. Objectives are jotted down by staff members prior to

initial conference with the administrator.

2. Objectives will be problem-solving or innovative in
nature.

3. The administrator and staff member meet to discuss and
determine which objectives are of highest priority. Not
more than five objectives should be identified for imme-
diate action.

4. The administrator and staff member agree upon time
restrictions and criteria for degrees of accomplishment.
Criteria for success must be measurable.

5. Resources needed by staff persons in order to accomplish
objectives are discussed and mutually determined. Magni-
tude of objectives may be altered by available resources.

6. Date for the next scheduled conference is determined.

7. Essential aspects of each of the above are recorded in

writing.
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When implemented effectively, objectives are mutually deter-
mined by the administrator and employee; they focus on outcomes or
results; they may be process oriented or product oriented (process
objectives must ultimately be viewed in terms of overall results);
they must be measurable; they may be classified as routine, innova-
tive, or problem-solving; they are periodically discussed by the
administrator and employee; they are flexible and may be adjusted or
eliminated as the need arises; they allow an employee greater
degrees of participation, creativity, and autonomy; they assume a
positive view of man (McGregor's Theory Y); they provide a basis for
evaluation and accountability; and they allow the administrator to
function in a supportive, positive manner.

Important considerations when implementing an MBO management
system are:

1. Take your time--A full year will allow an opportunity to
build a solid foundation.

2. Use outside resources--Learn from their successes and
mistakes.

3. Have an administrative inservice planned program.
4. Top administrators must be involved.
5. Get the Board Members involved.
6. Stress practical management objectives.
7. Practice writing management objectives.
Establish some easy procedures.
9. Have a clear line-staff organization.
10. Build in your own quality (Cunio, 1975, pp. 19-20).

Opposition to MBO includes such criticism as: The government
is forcing the use of cost effectiveness and a "businesslike" approach

to human problems. Teachers are being held accountable for "objectives"
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over which they have little or no control. The teachers' associations
must guard against mismanagement (by objectives) as it affects teach-
ing and teachers. MBO has no strict format, no limits, and no
agreed-upon definition or description. It can become whatever the
administrator or school board wants it to be. Often it makes teach-
ers the scapegoats for all shortcomings of the schools. Objectives
can mandate that teachers count the uncountable. Writing behavioral
objectives in measurable terms is complex and time consuming. An
overemphasis can penalize creativity and 1imit educational goals.
Measurement is needed and the validity of tests available for this
purpose is questionable. Therefore, most teachers want no part of
forced MBO. There is a tendency to emphasize those things easiest
to accomplish rather than those that will contribute the most,
therefore intensifying hostility, resentment, and distrust among
personnel. Fear may also be related to appraisal and its effect on
the appraised.
According to Drucker,

The greatest advantage of Management by Objectives, is

that it makes it possible for a manager to control his

own performance. . . . Self control means stronger moti-

vation: a desire to do the best rather than just enough

to get by (AASA National Academy for School Executives,

1973, p. 17).
The MBO system is only a tool that can provide structure for the
leaders to help them do a better job.

The decision to approach the C E program utilizing a MBO

system was based on the theoretical rationale that the program

could only function effectively as a cooperative endeavor. Those
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whose efforts constitute the organization of the program need to
gain an acceptance of the objective or purpose. "A formal system of
cooperation requires an objective, a purpose, an aim. Such an
objective is itself a product of cooperation" (Barnard, 1970, p. 42).

Since the C E program members would constitute a multidis-
ciplinary team, not only within education and research individually,
but jointly and cooperatively within these two fields, individual
attitudes and philosophies would have to be molded into a well-
orchestrated operation. "Cooperative efficiency is the result of
individual efficiencies, since cooperation is entered into only to
satisfy individual motives" (Barnard, 1970, p. 44).

It is recognized that individual needs must be satisfied
if a successful program is to be forthcoming. In his hierarchy of
needs, Maslow identifies the social needs--egoistic needs. They are
rarely satisfied, i.e., those that relate to one's self-esteem--
needs for self-respect and self-confidence, for autonomy, for
achievement, for competence, for knowledge; and those that relate to
one's reputation--needs for status, for recognition, for apprecia-
tion, for the deserved respect of one's fellows.

The administrator of the C E program was looking for a man-
agement system that would make team members more conscious of why
they are there and what they must do to achieve their purpose. The
MBO system should elevate this purpose to a high order of priority
in the activities of the program. It should also provide the

administrator with a means to direct his own work and energies.
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"Formulating objectives, winning commitment of all personnel to them,
clustering resources around objectives, and managing to obtain desired

results are really the essence of MBO. . ." (Knezevich, 1970, p. 4).



CHAPTER III

CHRONOLOGICAL DESCRIPTIVE ORIENTATION

Introduction

Historical Information--JCISD

Intermediate school districts were created in the State of
Michigan by decree of the legislature in 1962 (Hare, 1963, pp. 406-19).
Public Law 190 provided the JCISD with the authority and responsi-
bility to provide special education services to an identified popula-
tion of individuals with handicapping conditions.

The JCISD had first initiated special education services in
1958 to those school-age residents identified as handicapped. This
special education staff consisted of professionals from these dis-
ciplines: Speech Correction, Visiting Teacher, Diagnostic Services,
Homebound and Hospitalized, Type A Programs for the Retarded,

Type C Consultant, Blind, Deaf, and Orthopedic (Jackson County

Special Education, 1960).

As an awareness of the availability of special education
services was developed throughout the county, the requests for such
services intensified rapidly.

The JCISD has been in a supportive financial position to
provide comprehensive quality special education services with the

full support of the tax-paying community residing within the

48



49

intermediate district boundaries since 1958. Never has a proposal to
pass JCISD special education millage been defeated.

The most recent election was held on April 12, 1977. The
millage issue appeared as two separate proposals as follows:

I. SPECIAL EDUCATION MILLAGE PROPOSITION

Shall the 1.5 mills ($1.50 on each $1,000.00 of state
equalized valuation) limitation on the annual property
tax previously approved by the electors of Jackson County
Intermediate School District, state of Michigan, for the
education of handicapped be increased by 1.5 mills ($1.50
on each $1,000.00 of state equalized valuation)?

II. SPECIAL EDUCATION BONDING PROPOSITION

Shall Jackson County Intermediate School District, state
of Michigan, borrow the sum of not to exceed One Million
Four Hundred Eighty-Five Thousand Dollars ($1,485,000)
and issue its general obligation unlimited tax bonds
therefor, for the purpose of erecting, furnishing and
equipping an addition to the Lyle A. Torrant Training
Center; and preparing, developing and improving the

site (Special Education Millage, 1977, p. 1)?

The taxpayers passed the millage request (I andII) by a vote
of six to one countywide. This was an obvious indication of commu-

nity support for such an innovative program as the C E program.

Program for the Multiply Handicapped

Multicap Background Information

The JCISD, with a public-school-age population of 31,618

and a non-public-school-age population of 3,707 (Information and

Comparative Data, 1977-78, pp. 12-13), has continued over the years

to apply for and receive various state and federal title monies,
such as Title VI. This has allowed for optimum program expansion
in areas of designated critical need, such as the C H. As early

as 1971, JCISD administrators and board members had recognized the
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need for a program to be designed to serve young preschool multiply
handicapped children. A program proposal was written by the Direc-
tor of Special Education, JCISD, and Michigan Department of Education
Title VI monies under Public Law 93-380 were granted specifically to
serve this identified population.

Among the identified youngsters enrolled in this program
was a choreo-athetotic cerebral palsied quadriplegic, Derek Moore,
age four and one-half. Derek's mother speaks for all parents of
multiply handicapped children when she says:

We consider the first 4-1/2 years of Derek's 1life wasted.
We needed help. We didn't know how to care for him, how

to stimulate him, how to provide for him during those
developmental years (Moore, 1978).

Multicap Program Services--1978

Now the Multicap Program provides the services that Derek's
mother and father would have liked him to have. Children are
accepted into the program at infancy or as soon as they are diagnosed,
providing formal evaluation and appropriate programming in the home
and/or program setting in the following areas: psychological test-
ing, speech and language pathology, occupational therapy, physical
therapy, social work, health consultation, home training, and infant
stimulation.

The need for an early recognition of cerebral palsy is empha-
sized, as treatment started later, i.e., after the age of 1
or 2 years, when athetosis or spasticity are stronger and
abnormal patterns of posture and movement established, can
achieve only limited results (Bobath, 1967, p. 390).

The health consultant and medical social worker initiate

services by making a home visit to obtain a complete health and family
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history. This information can then provide the foundation for the
evaluation process leading to recommendations for appropriate pro-
gramming by members of the educational team.
The program for management and treatment of the child with
cerebral palsy has many facets and requires the skill and
expertise of a team comprised of a wide variety of per-
sons. . . . No single professional alone can provide all
that is needed (Scherzer, 1974, p. 198).

An intensive Child Find, or early identification program,
is in operation within the JCISD focusing primarily on infant and
preschool children. One of its purposes is to increase public
awareness of the types of services available to these youngsters
with special needs.

Basically, the strength and effectiveness of a local school
system depends upon the understanding and support it
receives from the community. But how do we nourish under-
standing and support? "Effective Communication" is the
answer given by the Michigan Communications Study after
five years of study and research (Moore & Parsey, 1969,
preface).

A pediatrician is now under contract with the JCISD as a
consultant and serves as a liaison with the medical community.

From these efforts, agencies, physicians, parents, and the
public have responded by referring young children with special needs
to the JCISD for evaluation and programming.

These youngsters, 1ike Derek, will no longer have to wait
until age four and one-half to be identified, or until age nine

and one-half to communicate for the first time.
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Derek's Entry Skills

Derek's entry skills into the Multicap Program can be classi-
fied as follows:

Physical: When Derek entered the Multicap Program in 1971
his athetosis and hypertonicity prevented him from performing any
type of neuromuscular task. Head control was nonexistent. He was
unable to feed himself or even chew, and lacked bowel and bladder
control. Testing had revealed that he possessed normal visual and
and auditory acuity. He was able to be transported in his wheelchair
to and from the program on a school bus equipped with a hydraulic
1ift and served by a bus attendant.

Communication: The severity of the handicap also rendered

him unable to make the sounds and gestures demanded by society's
conventions of speech and writing. He could communicate only by
signifying "yes" by raising his eyes, and "no" by lowering his eyes.
These gestures he had learned at home from his parents.

Intellectual: He could express emotion through his normal

facial features, was good natured, and appeared to be an alert,
happy, receptive child. He indicated his awareness and interest in
his environment by the use of his sparkling eyes, pleasing personality,
and winning smile. He could appreciate humor and was very sensitive
to criticism or failure on a directed task.

Family: The family constellation, in 1971, included mother,
father, and a younger brother, age ten months. Derek's parents had
spent and continue now to spend much time and provide many stimulat-

ing experiences for him. His mother reads to him, and his father,
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his brother, and he avidly follow sports events. He has a pet dog
for which he saved money and which he selected himself at the animal
shelter. He spends a great deal of time with the neighbor children
and swims in the pool with them.

His parents have continued to demonstrate a considerable
understanding of his handicap and are eager to meet his needs. They
provide love along with discipline. He interacts possessively with
his brother, and his brother is in turn quite protective of him.

His mother continues to be an active member of several organizations
for the handicapped.

To his parents, family, staff, and others close to him,
communication was carried out on a limited basis; however, these
"yes" and "no" signs were not readily understood or differentiated

by strangers.

Initial Programming Efforts

Such a handicapper was a certain challenge for the profes-
sional and nonprofessional staff. Obviously it was going to be
laborious to attempt to educate Derek and to attempt to teach him any
self-sufficient skills. A total team effort was required in order
to stimulate ideas, and to follow through with continuity in the
trial of newly devised methods and techniques.

The staff read and studied in their chosen fields and
attempted to consult with professionals who had experience working

with just such a youngster as Derek. They soon realized that very
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little direct assistance was immediately available and they were to
become pioneers in providing an appropriate program for Derek.

The various techniques that are described throughout this
paper represent the best efforts of the staff.

The registered physical therapist (RPT) and assistant physi-
cal therapist worked under the order of a local orthopedic physician
and focused initial efforts toward increasing muscle tone, develop-
ing range of motion, and general motor ability. Their efforts
centered around improved head control, better arm coordination and
hand grasp, improved sitting balance, and an attempt to crawl and to
prevent contractures.

A program of oral-motor stimulation became the prime concern
of the registered occupational therapist (OTR) and the Speech and
Language Pathologist. Brushing, icing, and pressure were used to
develop 1ip closure control.

The speech and language pathologist implemented exercises
to improve breath control, worked for tongue control, and to improve
verbalization of "yeah" and "no." She also creatively devised a set
of lights that were sensitive to vocalizations. The more intense
the vocalizations, the more lights would light and the brighter
became the intensity. The purpose was to motivate and stimulate
vocalization through the use of visual clues. Although Derek was
able to produce some sounds upon command, the vocalizations were
unable to be controlled on a reliable basis due to the involuntary
hypertonicity and extensor thrust exhibited throughout his entire

body.
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The educational component of Derek's program consisted of
varied short segments of preschool activities designed for responses
utilizing the "yes" and "no" eye movements. By such maneuvering,
he was able to match words and pictures; to identify colors, numbers,
and letters; to recognize everyday objects; to identify concepts of

time and seasons; and to partake in meaningful preschool activities.

Initial Positioning Innovation

Community-wide cooperation and support, professionally and
financially, was essential in developing successful therapeutic and
education program components. The therapists, orthopedic physician,
and an expert in orthotics collaborated to design the vest, half-
helmet, and spring, in order to improve positioning and head control
(Photograph 1). The purpose of the design of the vest was to sta-
bilize the shoulders in order to prevent slipping in the chair, for
improved arm and hand control, and to keep the body from shifting
to the right caused by his strong asymmetrical tonic neck reflex.
Although this particular effort was not the best answer, it was an
improvement, and paved the way for future cooperative developments
from various community members.

Financial costs incurred for Derek's care and treatment had
been partially covered by the following sources, e.g., the family,
community donations, and the Michigan Department of Health, Crippled
Children's Division. Occasional requests, i.e., a new wheelchair,
had been paid by the local chapter of the United Cerebral Palsy

Association or the Easter Seal Society of Jackson.
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Photograph 1.--Derek's half-helmet and spring.
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Staff Attitudes and Expectations

Progress in the program in all areas seemed extremely slow
if not seemingly negligible in comparison to other handicapped
youngsters. Several additional conditions were contributing factors,
e.g., acute fatigue, inability to remain in an upright seated posi-
tion, frequent upper respiratory infections and related health con-
cerns resulting in frequent hospitalization, absences, and an
inability to tolerate a full five-day-a-week program schedule.

Some staff members had openly expressed the belief that
Derek was probably retarded and should be placed in a center for the
trainable or severely mentally impaired. Even though progress
appeared to be extremely slow, the majority of the staff never
seriously doubted his potential.

. . You see, really and truly, apart from the things any-
one can pick up (the dressing and the proper way of speaking,
and so on), the difference between a lady and a flower girl
is not how she behaves, but how she's treated. I shall
always be a flower girl to Professor Higgins, because he
always treats me as a flower girl, and always will; but I
know I can be a lady to you, because you always treat me as
a lady, and always will [G. B. Shaw's Pygmalion] (Rosenthal &
Jacobson, 1968, p. 183).

In order to obtain a professional, unbiased opinion concern-
ing Derek's potential, and to confirm or refute beliefs of the
majority of the staff, Derek was evaluated in 1973 by a team of
professionals, i.e., pediatrician, psychiatrist, psychologist, speech
pathologist, occupational therapist, and diagnostic teacher, at the
Genesee Educational Diagnostic Center, Mott Children's Health Center,

Flint, Michigan. The Mott Center had been designated by the State
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Department of Education as a Regional Diagnostic Center, serving a
specifically defined geographical area, of which JCISD was a part.

Because of the extreme amount of energy Derek had to expend
to communicate, only informal subtests were performed. The results
indicated that his intellectual capacity appeared encouraging. Some
subtests indicated that his intellectual endowment could be within
the superior range. These results encouraged the staff at the JCISD
Multicap Center to continue their total program efforts.

Periodic evaluation of the C H individual from an impartial
point of view is important in maintaining a belief that the expecta-
tions that are being developed for the individual are realistic
and achievable. As has been demonstrated through experimentation,
". . . change in teacher expectation can lead to improved intellec-
tual performance" (Rosenthal & Jacobson, 1968, p. 183).

Educational Planning and
Placement Committee (EPPC)

According to Michigan's Mandatory Special Education Act, an
EPPC must meet to determine the best program for a special education
child. The members of the EPPC, i.e., psychologist, social worker,
speech and language pathologist, RPT, OTR, classroom aide, parents,
teacher of the orthopedically impaired, and program directors, agreed
unanimously that Derek deserved a chance to function and learn in as
normal an environment as was appropriate. The decision was made to
enter Derek into the kindergarten-early elementary self-contained
classroom program for the orthopedically impaired in the fall of

1973. These two classrooms were housed in a regular elementary
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school building (Bennett School) within the Jackson Public School
System, allowing for integration with peers attending a regular
classroom program to as great an extent as was reasonably approp-
riate.

Approval in 1973 of this mainstreaming opportunity for such
a severely physically handicapped student was precedent setting.

The JCISD had moved ahead of federal mandates by ensuring education
for this multiply handicapped individual in the least restrictive
environment.

By allowing Derek to become socialized in as near a normal
environment as is possible, he will have a better opportunity to
develop a personality compatible with the characteristics of all men
in society: ". . . Every man is in certain respects like all other
men, like some other men, and like no other man" (Starr, 1974, p. 2).

It was agreed that Derek's program would combine time in
both the kindergarten and early elementary classrooms. Speech and
language pathology, physical therapy, and occupational therapy
would be provided. Various modes of communication would be explored,
including typing with a hand, head, or left-foot stylus, and the use
of a code grid using his eyes as the selecting device.

Kindergarten-Early Elementary Classrooms
for the Orthopedically Handicapped

Program Activities

When Derek entered this program in 1973, physical change,
other than growth, was difficult to measure. He was unable to roll

over from supine to prone and the reverse. The therapist had to



60

tuck his arm and leg to initiate the roll. He was also unable to
sustain head control for any length of time when he was prone,
using only his arms for control, or a bolster to help facilitate
the control.

Periodic video taping was completed by the physical and occu-
pational therapists. This provided documentation of the various
techniques being tried in the therapies along with evidence of
progress or change in Derek's responses. The therapists would often
use the video tapes to confirm or reaffirm a particular condition
that they were concentrating on at the time. The video tapes were
also shared with the orthopedic physician to demonstrate Derek's
current level of functioning and thereby to assist in determining
appropriate therapy orders.

Documentation enhanced communication within Derek's program
and provided tangible evidence of progress being made over a period
of time, no matter how minimal or insignificant it appeared to be.

A11 academic classroom work was carried out by presenting
material so Derek could answer "yes" and "no" with his eyes. When
this instructional method was not operating on a one-to-one basis
with the teacher's aide or the classroom teacher, Derek was forced
to be a passive observer.

The notion that ". . . almost all human behavior is learned
throughout 1ife from other human beings . . . man . . . must learn
through personal experience to be what he is" (Starr, 1974, p. 1)

suggests that the goal to find ways to make Derek an active,
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participating member of the class was important and essential to his

development as a human being.

Second Positioning Effort

It was obvious that Derek needed a new wheelchair with a
head support, or some other type of chair, in order to function
effectively in this classroom setting.

Adaptive Therapeutics Systems, Inc., Madison, Connecticut,
had recently marketed the Mancino Relaxation chair with tray table
and attachments that appeared to be of help in attaining this goal
(Photograph 2). The chair was purchased by the JCISD using budgeted
equipment funds.

An intensive training program ensued. The therapists first
pursued the idea of using the handwriter as a pointer. It was hoped
that enough control could be developed to point to a "yes" or "no"
taped to his tray, instead of using his eyes to respond. The lack
of voluntary control became increasingly evident and did not appear
to improve. The head-pointer helmet for pointing and/or typing was
also tried. Again, the definite lack of head control did not show
improvement. The self-feeder was purchased for possible use follow-
ing a comprehensive oral-motor program. Head support was somewhat
facilitated by reclining the seat. Derek's thinness necessitated
cushions being added along the trunk, foot straps and leg straps
to counteract extensor thrust. An extra-wide band across his thighs
was added to keep his hips flexed. He could participate better in

class, but there was still needed improvement, especially as he grew



62

ALBYD oulduey ayl--‘z ydeubojoyq




63

taller and head control did not improve measurably. Video tape was
again used to document the training program used with the attach-
ments. Although the Mancino chair did not fulfill all of the expec-
tations for Derek, it did provide another substantial improvement.
In addition, the chair was of benefit to several other youngsters in

the program and is still in regular use.

Staff Observations of Derek

By March, 1974, staff felt that Derek had made a good adjust-
ment to larger groups and reduced adult attention. He had received
speech and language pathology, physical and occupational therapy.

He received one-half hour of individual instruction from the kinder-
garten teacher. This length of time appeared to be the limit of

his current ability to maintain éttention, as he became quite
fatigued using his eyes to respond following the efforts of this
intense demand for a response on his behalf. During this time he
had demonstrated reading at the primer level.

The RPT continued to work to develop head control while
sitting Indian style using his arms for support. Some days the
control was better than others, but progress was limited. As he
grew and his head became larger, with such a thin trunk and arms to
support his head, it sometimes seemed that Derek was regressing.

Status at the onset of oral motor therapy in September,
1975, consisted of a flaccid obicularis oris muscle, mouthing and
roofing reflex still predominate, extensor thrusting of the mandible

and tongue, no voluntary control of the oral structures, excessive
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drooling, inadequate head control, and an inability to produce mean-
ingful oral sounds. The speech and language pathology program con-
centrated on improving oral-motor functioning and increasing head
control. Methods employed included manual manipulation of the
obicularis oris muscle, brushing and icing of the obicularis oris
muscle, vibration of the obicularis oris muscle, stimulation of the
tongue through manual manipulation and icing, head control exercises,

and exploration of a realistic method of nonvocal communication.

Progress
As of May, 1975, speech and language pathology was continuing

to stress oral-motor function. There had been a slight increase in
1ip activity with some evidence of voluntary control.

Occupational therapy had concentrated on left-arm control,
with 1ittle progress noted.

Given time and intensive therapies, it had been hoped that
Derek would someday be able to demonstrate voluntary control in some
neuromuscular area, and make certain vocalizations to communicate
his basic needs.

By the spring of 1975, the staff realized that if Derek
was to remain in the current academic setting, priorities would
have to change from focusing on gaining control over his peripheral
musculature to the addition of another program component--mainly,
that the presence of this severe neuromuscular dysfunction need not
deter Derek from learning communication through the use of a sur-

rogate aid. Educational programming could only benefit Derek optimally
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by providing opportunities necessitating mental rather than physi-
cal skills. It had become evident that an effective communication
system was essential to his progress in terms of ensuring an active
academic program as opposed to one almost entirely passive in nature.

The investigations continued in order to locate a better
method of positioning. Efforts also were initiated to locate an
efficient and effective communication system especially designed for
a boy with handicaps of the above-described nature.

Pursuit of Improved Positioning and an
Effective Communication System

May 27, 1975--Initial Efforts--
Communication System

The Supervisor of the Department of Physically Impaired,
JCISD, first actively initiated efforts to discover an appropriate
communication method for Derek by contacting the Orthotics Depart-
ment, University of Michigan Hospital, Ann Arbor, Michigan. The
Director suggested that a letter be drafted to Dr. Dudley S.
Childress, Ph.D., Prosthetic-Orthotic Center Research Laboratory,
Northwestern University Medical School, Chicago, I11inois, seeking
his advice and assistance (Appendix D).

September 14, 1975--Various
Systems Explored

Dr. Childress responded as of June 16, 1975 (Appendix E).
Due to the summer vacation period, no action was taken until

September of 1975.
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One of the seemingly never-ending frustrations for the staff
was the extensive time encountered between the initiation of an idea
to the time it was enacted, i.e., the letter to Dr. Childress dated
May 27, 1975, to September 14, 1975, when action was taken. The
staff was always eager to have things happen for Derek right now.
They believed that too much time had been wasted already.

The ETRAN Eye-Signalling system was discussed and discarded
after it was agreed by the team of professionals that Derek lacked
enough head and eye control to perfect such a system. It appeared
that strangers would still be unable to communicate freely with
Derek unless they had received instructions regarding the use of
the system. The device also did not seem to lend itself effectively
to portability. It appeared that the choices of "yes" and "no"
through the use of eye movements were still required in this process.

An inquiry was made by telephone to Shirley McNaughton,
Director, Bliss Symbolics Communication Program, Ontario Crippled
Children's Centre, Toronto, Ontario, Canada. Her written response
was encouraging (Appendix F).

Plans were initially completed to send a team of staff
members to a Bliss Symbolic workshop, in November (Appendix G). At
the same time arrangements were made to take Derek to Toronto for an
evaluation. Following much discussion and evaluation the team agreed
that a communication board, Bliss Symbolics or otherwise, would be of
little assistance in solving this particular communication dilemma,
since Derek lacked any means of input necessary to identify the

letter or word which he wanted to communicate. When considering
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follow-up consultation that would be necessary regarding the effec-
tive use of the communication board with Derek, from such a great
geographical distance, the team decided to cancel the trip and pursue
other avenues that appeared to offer greater potential for Derek.

Their intense desire to evaluate each idea and to pursue
the most feasible one became evident as they proceeded to reject
the ETRAN Signalling System and later the Bliss Symbolics Communi-
cation Program.

By 1975 the staff believed that they knew Derek very well.
They had tried so many techniques that had failed to meet their
expectations. They were ready for a success, not only for Derek,
but for their own professional satisfaction.

Staff Organizational
Communication Structure

The active involvement of the staff in decision making and
program planning kept them alert and open to new ideas.

The system of communication with the team already provided
for an open two-way channel of communication among all team members

(Figure 1).

Figure 1.--Two-way communication channel.
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According to Leavitt (1972), in this organizational structure
no clear organization is imposed. People can send messages, they
can get around more, and thereby spend more time. They can locate
and correct more errors through this two-way communication. They
also have more chance to participate and take responsibility. They
are less dependent on one person since they can check with another
person. So they are more happy and satisfied.

Because of the nature of the program, the administrator
determined that a two-way channel system would work to the best
advantage of the program. Time was not to be a critical factor.
Trial and error would play a major role. Ideas from all team members
would be an integral part of the operation. It would provide for
more valid communication, more accurate transmission of facts, and
also for more in-depth perceptions of working relationships. The
staff could provide support for each other's efforts, including

successes as well as failures and frustrations.

October 2, 1975--Evaluation,
Positioning

The OTR was still pursuing new alternatives to achieve better

positioning for Derek. She had taken video tapes of Derek to a
colleague who was presenting a workshop. From there, arrangements
were completed to have Derek travel to Indiana University Medical
Center's Cerebral Palsy Clinic, Indianapolis, Indiana, with his
parents, the RPT, OTR, and speech and language pathologist for evalua-

tion, positioning, and program development (Appendix H).
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Financial support was made available through the Great Lakes
Area Regional Resource Center Project (GLARRC):

. . to assist in the diagnosis and evaluation of handicapped
ind1v1duals whose problems are unique and unusually difficult
to diagnose. . . . The diagnoses made by psychological, physio-
logical and/or of programmatical definition, i.e. severe
cerebral palsied child evaluated by a special clinic to deter-
mine efficacy of communication device as speech substitute;

. (Howard, 1975).

A wheelchair insert was designed and built for Derek. From
Photograph 3 is it evident that it was a better solution to his
problem. It features an upright padded head support, T-shaped pad-
ding on the back to protect the spinal column and to protract the
shoulders with firm upholstered lateral trunk supports. The seat
is elevated at the front to help flex his hips to facilitate sitting.
The tray has bilateral wrist cuffs to position his shoulders, arms,
and hands. The footboard is at an angle to dorsiflex the feet in
orthopedic shoes. Firm straps and heel cups help maintain the posi-
tion. A seat belt also helps keep Derek in the seat. One glance
demonstrates how much more studious and ready to participate in
classroom activities Derek has become.

The timing was right for successful positioning at the Indiana
Center in three respects:

1. Chronologically and psychologically, Derek was ready for

positioning.

2. The Center was ready and able to provide the service

requested.

3. Monies became available, allowing the service to become

financially feasible.



Photograph 3.--The wheelchair insert.
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This was the first real success for Derek, experienced by the
staff. Everyone was elated! That included Derek, his parents, and
the staff.

October 30, 1975--Detroit Free
Press-ALL-MSU

The Supervisor's next step in the search for communication
aids was to call the TRACE Center, Madison, Wisconsin. Just at that

time an article appeared in the Detroit Free Press, Detroit, Michigan

on October 30, 1975 (Appendix I). This feature article reported on
the research being done with computerized communication aids for the
C H individuals in the Wayne County Intermediate School District,
Plymouth, Michigan, by professor and technologist Dr. John B.
Eulenberg, co-founder and co-director of the ALL-MSU.

The timing was right again. The newspaper article appeared
just at the time the Supervisor was urgently seeking such help.

October 31, 1975--Initial
Contact--ALL-MSU

A telephone call to Dr. Eulenberg provided for an initial
meeting between the Supervisor and Dr. Eulenberg. This meeting was
followed by a visit by Dr. Eulenberg to the Jackson POHI classroom
to meet Derek and the special education staff working with him.

November 8, 1975--Visit and
Evaluation--ALL-MSU

The Jackson contingency, i.e., Derek, his parents, and the

staff currently working with Derek visited the ALL-MSU.
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The purpose of Dr. Eulenberg's visit to Jackson and the
visit of the Jackson personnel to the ALL-MSU was to provide
Dr. Eulenberg with the appropriate information so that a thorough
evaluation of Derek, as a potential candidate for some type of
computerized communication device, could be completed.

The evaluation was carried out orally in an informal manner,
with procedures taking on a two-fold approach.

The first assessment took place at Derek's school. Dr. Eulen-
berg familiarized himself with Derek in his academic and therapeutic
environments. He also became acquainted with Derek's peers and with
the professional staff working in that setting.

Dr. Eulenberg's evaluation also provided these answers to the

following pre-determined questions:

Question Answer
1. Can this individual communi- 1. No.
cate by the use of any written
form(s)?

If so, by what method(s) and
how proficiently?

2. Can this individual commu- 2. Yes--eye movements; up for
nicate by the use of any "yes," down for "no," occa-
oral method(s)? sionally accompanied by gross
If so, by what method(s) and vocalizations.
how proficiently?

3. Can this individual read 3. Yes--estimated Primer level.
books?

If so, at what level of pro-
ficiency?
4, Does this individual listen 4. Yes--also to radio and TV.

to talking books?



Question

5.

10.
1.

12.

13.

What are this individual's
hobbies and interests?

. Does this individual drool?

If so, to what extent and
under what circumstances?

. Does this individual possess

a hoarseness of voice?

. Can this individual vocalize?

If so, to what extent?

. Is there an involuntary

tongue thrust?

Is there 1lip closure?
Does the individual have
control of his:

arms?

hands?

legs/feet?

head?

If so, to what extent?

Is the individual right or
left handed?

Can the individual squeeze
and open the hand on command?
To what extent?

In different positions?

73

Answer

5.

10.
11.

12.

13.

Sports, listening to his CB
radio, playing with neighbor
children, swimming.

. Yes, nearly all of the time.

. No.

. Yes, frequently upon command.

. No

No.

Little functional control,
extreme hypertonicity mani-
fested.

Some wrist control when arm
is restrained by cuffs just
above the wrist. This can be
used for control of a pull
switch.

Little or no functional con-
trol. Possible control of a
pull switch attached to side
of left knee.

Possible control of lateral
movement, although complicated
by involuntary component.

Left

Not reliably so.
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Question Answer

14. Does this individual use 14. Yes, eye movements, facial
body language or gestures expressions.
with some success?

15. How is the health of this 15. Good, improving.
individual?

16. What is the general atti- 16. Excellent, positive.
tude of this individual?

17. What is the general atti- 17. Positive--anxious to make
tude of the staff regarding positive gains.
this individual?

18. What is the attitude of the 18. Positive, cooperative,
parents or family? excellent.

19. What is the attitude of the 19. Positive and eager to get
staff regarding the possibil- started.

ity of developing an effective
communication aid for this
individual?

The second phase of the evaluation took place at the ALL-MSU.
Derek, his parents, and the staff visited the ALL for one-half day
in order to become acquainted with the work being done in the field
of communication for the handicapped.

Dr. Eulenberg demonstrated various possible communication
instruments and discussed several input devices that could be con-
sidered for Derek's use, e.g., electronically controlled communica-
tion boards, portable micro-computers, myo-electric switches,
knee-operated switches, joy sticks, and head pointers.

The evaluations clearly demonstrated the need for a research
project in order to determine the most appropriate communication
system for Derek if he was ever to function effectively in society

as a contributing adult.
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December 12, 1975--JCISD-MSU
Officials Meeting

The first official meeting between JCISD administrators and
MSU officials was composed of the following personnel:

JCISD: Deputy Superintendent (Director of Special Education);
Supervisor, Department of Physically Impaired (Communi-
cation Enhancement Administrator To Be)

MSU : Chairman, Department of Computer Science; Administra-
tive and Financial Advisor, Division of Engineering
Research; Co-Director, Artificial Language Laboratory

The meeting was arranged to explore the possibilities of sign-
ing a cooperative research agreement in order to develop an efficient
and effective computerized communication aid for Derek Moore.

This luncheon meeting provided a congenial atmosphere for
both parties to become acquainted, and to review their respective
positions in relation to the proposed program.

Figure 2 displays the administrative organizational rela-
tionship among these management personnel. This meeting could be

considered as the first formal step in the evaluation process, before

a letter of intent was submitted by the JCISD.

ALL-MSU Program Evaluation

JCISD officials evaluated the proposed program, taking under
thorough advisement each designated area of responsibility in order
to determine if the district could provide all of the ingredients
necessary for the successful implementation of such an innovative

endeavor. The evaluation was based on the following criteria:
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MSU
Department Chairman Administrative and
Computer Science Financial Advisor
Division of Engineering
J Research
Co-Directors l
Artificial
Language Laboratory Liaison with Deputy
Superintendent, Director
of Special Education
: JCISD

Liaison with JCISD
Communication
Enhancement Administrator

Figure 2.--Organizational management chart.

Evaluation of the Candidate

MSU personnel agreed that the staff, school setting, and
classmates all appeared to be conducive to the successful operation
of a C E program.

The results of the evaluation of Derek were reported on
pp. 72-73. As the evaluation indicates, there was no question that
Derek qualified for such a program. His inability to speak or write
was the first legitimate qualifier. His inability to control any of

his peripheral musculature in a functional endeavor exemplified
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a second challenging qualification. Belief in Derek's intellectual

potential by those working with him provided an added incentive.
By 1975 Derek and his parents were well aware that one of
the top priorities of the JCISD was to secure a communication aid for
him. Therefore, when they were first made aware of the ALL/MSU
they were enthusiastic and eager for the pursuit of the idea.

The positive attitudes of Derek, his family, and staff all

contributed toward a bright outlook for the success of such a program.

F A nancial Commitment
A minimum of $30,000 was quoted by MSU officials as the cost

required to enable the computerized communication aid to become a

reality. This dollar amount included the continuing on-site consul-

tation of the technologist, faculty advisors, graduate assistants,

woOo rk at the ALL in the development of the system, and the experimen-

tation necessary to construct a reliable input device.
The initial reaction of JCISD officials was that this program

was far beyond what the district could financially consider at that

Administrators realized, however, that this youngster had

time,.
Now the opportunity

Wa i ted for nine years for a chance to speak.

Was pear. The budget clearly showed that the most the district

COu1d financially commit to the program during any one six-month

Period was approximately $10,000. The earliest any such commitment

COuld be made would be July, 1976.
MSU officials viewed Derek as an excellent candidate for the

Proposed program. They also were pleased with the interest and
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enthusiasm displayed by the JCISD administration, staff, parents,

and Derek.

Personnel Commitment

Derek was currently being served in the school setting by
one POHI teacher, two classroom attendants, one registered physi-
cal therapist, one physical therapy assistant, one registered occu-
pational therapist, and one speech and language pathologist.
Theoretically, the JCISD team was already formed.

Considerations had to be given to the amount of time and
additional commitments that would be required of these educators
while working on the project, since they were all responsible to
other youngsters as well.

It was agreed that since all of the personnel, with the
exception of the speech and language pathologist, were assigned at
the elementary school on a full-time basis, conditions should lend
themselves easily to the utilization of a team approach, and consul-
tation meetings that would occur with ALL personnel.

If and when warranted, an adjustment in responsibilities
would be made to allow the speech and language pathologist addi-
tional time that could be devoted to the program.

The district also would have to agree to give time to team
members when travel to the ALL/MSU was deemed advantageous, or when
their attendance was required at other related events.

The budget would not allow for additional personnel to be

hired especially for this program. It was important that
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administration and staff jointly agree on job descriptions in order
to meet these new responsibilities while continuing to function on
their regular caseloads and under their signed union contractual
agreement. This was carried out through discussion, with mutual
agreement and understanding being reached at the verbal level. In
this instance all parties concerned were of the same mind-set and
unanimously agreed that the commitments decided upon were necessary
and feasible. In instances where complete unanimity is unachiev-
able, perhaps written policies and/or contractual addenda could be
formalized for future reference if necessary.

From these initial observations, it appeared that the required

personnel commitments could be met without difficulty.

Facility Requirements

It was determined that no special facilities would be
required, under this agreement, as the communication aid would be
designed to function within Derek's least restrictive environment.
Any modifications, major or minor, might have imposed an insur-
mountable financial burden. The fact that no modifications are

necessary is an asset to anyone considering such an endeavor.

Justification

Program justification is always a prime concern, as school
district personnel are accountable to the public regarding the effi-
cient expenditure of funds. Justifications for some type of C E were

defined in the form of proposed program goals and objectives.
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To make a major contribution to society, through research
efforts to develop appropriate communication surrogates
for C H individuals. By implementing innovative ideas
that appear to be helpful to one individual, other handi-
cappers from throughout the world will be able to benefit
in the very near future.

To meet the requirements of the Federal Mandatory Law,
i.e. to provide severely physically handicapped children
with an appropriate education.

To assist handicapped individuals in gaining independence
and self-confidence by providing them with a means to com-
municate on a more free and equal basis.

To reduce the time involved for both student and staff in
the accomplishment of various tasks.

To provide staff with gratifying professional experiences
with C H children.

To provide a reduction in the future cost to the school
district in terms of requiring fewer staff to meet the
needs of this individual and to permit this individual
to attend school in his home school district, thereby
reducing the cost of long distance transportation to
special classrooms.

After becoming apparent that some type of C E program was

justified, it then became essential to determine why this particular

program should be selected over other types of available programs.

1.

The particular needs of this boy could not be met by
the purchase of equipment alone. Experimentation and
adaptations would be necessary in order to develop an
appropriate communication system.

As was discussed on pp. 65-67, other systems were con-
sidered; however, the district was interested in purchas-
ing a device that could be adaptable to other youngsters
with various types of physical handicaps.

The geographical commuting distance to and from the
ALL-MSU was convenient and easily accessible. This
became a prime consideration when the realization was made
that on-going consultation would be a necessary factor
in meeting the ever-changing needs of this individual.
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4. The reputation preceding the ALL-MSU staff was positive.
The ALL was highly recommended by the TRACE Center per-
sonnel, Madison, Wisconsin; personnel from Children's
Hospital at Stanford, Palo Alto, California; and from
the Wayne County Intermediate School District, Plymouth,
Michigan.

The JCISD personnel were already familiar with the Wayne
County-MSU Communication Enhancement Program and could be certain
that the proposed JCISD-MSU program was worthy of JCISD affiliation.
If this were not the case, it might be best to become acquainted with
programs already in operation under the direction of the research
center being considered. Legal counsel may also be available for
consultation when discussing, agreeing on, and reviewing the con-
tractual terms.

Since this pilot program was designed to work primarily with
human subjects in a research endeavor, it is important that the
program be approved by the University Committee on Research Involv-
ing Human Subjects. This ensures that the rights and welfare of the
human subjects involved appear to be adequately protected. A docu-

ment such as the one found in Appendix B should be an integral part

of any contractual agreement of this nature.

Conclusion

After taking the above factors into consideration, a letter
of intent was written by the Director of Special Education, JCISD,
indicating that a joint agreement was to be reached between the JCISD
and MSU to initiate and implement a Communication Enhancement Program

Start Up Phase (Appendix J).
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JCISD-MSU Agreement

June 3, 1976--Cooperative Research
Agreement (Installment I)

The first formal JCISD-MSU C E Pilot Program agreement was
signed on June 3, 1976 (Appendix K). This document was signed for
the duration of six months, July 1, 1976-December 31, 1976. A six-
month agreement was signed to enable the JCISD to spread initial
financing of the program over three six-month periods. At the end
of each six-month period, the program could be evaluated, objectives
redefined, and expected progress could be determined. Each new
research agreement could then be written to better meet the newly
defined goals and objectives, thereby utilizing financial and person-
nel commitments in the most advantageous manner.

June 4, 1976-June 39, 1976--
JCISD Program Planning

Program Administration: When an administrator is selected as

Coordinator or Director of the Program, familiarity with programming
in special education for the physically impaired and/or for the speech
and language impaired would perhaps be beneficial.

A Communication Enhancement Program Director with a back-
ground in special education administration should be in a better
position to realize the staff's total job commitments, i.e., case-
loads, scheduling, time, and geographical restraints. This should
be of great assistance in establishing and coordinating a smooth

operational base for research center and school district personnel.
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The Supervisor for the Department of Physically Impaired
assumed the responsibility as administrator of the JCISD/MSU Com-
munication Enhancement Program. This individual had made the initial
contact with the ALL-MSU personnel, and was responsible for the
implementation of appropriate programs to serve the physically han-
dicapped population within the JCISD.

Now that a program had officially been agreed upon, the
program administrator was responsible for short-range planning.

Program personnel: One of the first considerations was the

selection and deployment of an optimum staff. In this particular
instance, the staff was already working with Derek and assisted in
defining the role of the team, as well as their individual roles.

An administrative decision was made to change one staff
member, the speech and language pathologist. This was accomplished
over the summer months in order to provide a continuity of personnel
to the program from its initiation in July to the full program
implementation in the fall of the 1976-77 school year.

Officially identified multidisciplinary team members included
an OTR, RPT, physical therapy aide, POHI teacher, Teacher/Consultant
POHI, two classroom aides, speech and language pathologist, speech
and language supervisor, and a medical social worker.

The role of this multidisciplinary team was to:

1. function as a cohesive team,

2. attend and actively participate in team meetings as
scheduled,

3. work cooperatively with ALL-MSU personnel,
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visit ALL-MSU upon request,

be available to attend conferences and/or meetings either
as an attendee or as a presentor, and

be directly responsible to the Communication Enhancement
Administrator regarding all matters related to the Com-
munication Enhancement Operation.

Individual roles were broadly defined as:

1.

Registered Physical Therapist (RPT)--To develop range
of motion and motor ability, suggest adaptive equipment
and a variety of input devices;

Physical Therapy Aide--To follow the direction of the RPT
and to assist the professional team members during the
instructional periods as is deemed appropriate;

Registered Occupational Therapist (0TR)--To develop range
of motion, appropriate positioning, oral-motor stimula-
tion, to care for personal needs, to direct the feeding
program, suggest adaptive equipment and a variety of
input devices;

Speech and Language Pathologist--To assess and develop
expressive and receptive language, assess appropriate
language levels, help to determine vocabulary to be
used, monitor effects of general language ability, to
monitor frequency, duration, and intensity of vocaliza-
tions, to facilitate more vocalizations;

POHI Teacher--To assess and implement a curriculum,
based on the student's achievement level;
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