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ABSTRACT

AN ANALYSIS OF THE RELATIONSHIP BETWEEN
OPEN SYSTEMS AND INNOVATIVE HIGH SCHOOLS

By
Glen K. Gerard

The primary purpose of this study was to determine
whether high schools which were classified as innovative
would show evidence of being more open systems than high
schools which were classified as non-innovative. The test
instrument used to assess the degree of openness in high
schools was developed from the body of concepts known as
systems theory. The scale contains five sub-scales:
adaptiveness, hierarchial order, stability, progressive
systemization-progressive segregation, and wholeness inde-
pendence.

The instrument "Characteristics of Openness Scale"
was administered to five groups within each school: admin-
istrators, counselors, department chairmen, teachers, and
students.

The basic design of the study was an analysis of
variance for repeated measures involving four factors.

"School type" had two levels: "innovative and non-innovative".



L-a-n PR

wshin the
*school bt
sroups” we
evels:
rert chai
factor, ")
syre and
(1) adapt
) progr
(5) whole:
lsign fq
T
ant dife
$chools wh
tes of g
and non-i
differenc

ristioe

rn



Glen K. Gerard

Within the school type there were four replications of
"school building" the unit of analysis. "Within-school
groups" was crossed with school type and contained five
levels: (1) administrators; (2) counselors: (3) depart-
ment chairmen; (4) teachers; and (5) students. The final
factor, "repeated measures", was crossed with both school
type and within-school groups. It contained five levels:
(1) adaptiveness; (2) hierarchial order:; (3) stability;
(4) progressive systemization-progressive segregation; and
(5) wholeness-independence. This produced a 2 x 4 x5 x 5
design for which the last factor is repeated measures.

The data obtained in the study indicated no signifi-
cant difference between innovative and non-innovative high
schools when compared on the mean scores of the "Characteris-
tics of Openness Scale". The paired groups across innovative
and non-innovative schools also showed no significant
difference when compared on the mean scores of the "Charac-
teristics of Openness Scale". All testing was done at the
p < .05 level.

Significant data was also obtained for two other main
effects: (1) type by measures interaction; and (2) the
groups by measures interaction.

In order to test the main effect types by measures
interaction the T-test for significant differences among
means was used. A significant difference is reported between

innovative and non-innovative schools when compared on the
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sub-scale measures of adaptiveness and stability. Inno-
vative schools score significantly higher on the adaptive-
ness sub-scale measure than do non-innovative schools.
However, on the stability sub-scale measure innovative
schools scored significantly lower than did non-innovative
schools. Testing was done at the p < .05 level.

The main effect for groups by measures interaction
also indicated significant differences. Tukey's Honestly
Significant Difference (HSD) test was used for the post-hoc
analysis.

Administrators scored significantly higher than
teachers on the sub-scale measures of adaptiveness, hier-
archial order, progressive systemization-progressive
segregation, and wholeness-independence. Administrators
scored significantly higher than department chairmen on the
sub-scale measures of adaptiveness, hierarchial order,
progressive systemization-progressive segregation, and
wholeness-independence. Administrators scored significantly
higher than students on all five sub-scale measures.

Counselors scored significantly higher than depart-
ment chairmen on the wholeness-independence measure. Coun-
selors scored significantly higher than teachers on the sub-
scale measures of progressive systemization-progressive
segregation and wholeness-independence. Counselors scored

significantly higher than students on the sub-scale measures
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of hierarchial order, progressive systemization-progressive
segregation, and wholeness independence. There were no
other significant differences observed between groups on

sub-scale measures.
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CHAPTER I

THE PROBLEM

Introduction

Over the past few decades, the American high school
has been called on to assume increasing responsibility for
the education of the country's citizenry. The public has
rightfully come to demand a high quality education for all
youth. Equal education for all youth, a phrase often heard
in education circles, may no longer be passed by the wayside.
The needs of individuals must be taken into consideration
and sincere attempts made to meet them.

The communities of America have varied and complex
needs. They expect the schools to provide and maintain
programs which can satisfactorily meet those needs. Larger
numbers of students must be prepared for attendance at
colleges and universities. The increasing demands of an
advanced technological society require the training of highly
skilled workers. Immediate attention must be directed at
the ills of society and its ecological imbalances. There
must be an opportunity for young people to develop into
responsible citizens. These are only a few of the demands

facing schools today.
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We must also note the implications of these demands
for future generations. There is little doubt that the years
ahead will bring great changes in our way of life. Halverson,

discussing society and the changes to come, states:

. « .the process of change at times will be evolutionary,
at others chaotic and revolutionary1 Put the trend will
continue, or humanity will be lost.

Relationships among people will have to become more complete
with fewer distinctions based on the present emphases of
race, color, creed, and the power of nations. People will
be different; but they will be respected for what they can
give to that which is human.

Halverson continues his remarks and relates the
changes of a new society to the impact on schools. He con-

cludes:

. « .the shift in values will not come without insti-
tutional arrangements for value clarification and value
change. . . .Out of such a maelstrom of change, louder
and more insistent clamor for institutional innovations
to serve society will emerge. The schools will not be
the least affected, and some will argue that education
as broader than schooling will be the target of many 5
proposals of the most profound order for social change.

All appearances point toward new forms for family,

government, and religion. Those institutions will place new

lPaul M. Halverson, "The Demands of Society Upon The
Schools", The High School Journal, Vol. 2, No. 4, (January,
1969), p. 170-71.

21pid., p. 171.



and larger demands on the schools. Schools will have to be
flexible and open to change as society and communities evi-
dence certain needs. Well considered change and innovation
will be vital for those schools. 1In recent years, however,
innovation has often been an educational catchword. Fre-
quently, the essence of innovating has amounted to only minor
tinkering with the educational process. Some programs have
been successful in honest attempts to change. Others have
failed. Many more have simply perpetuated mediocrity.
Innovation and change must be well considered and
effective. William Van Til writing in the 1965 ASCD Year-

book, stated:

Educators face the choice of accepting and reflecting
tendencies and forces or appraising and fostering re-
flection upon tendencies and forces. The school may be

a mirror or an improver of society. Uncritical accep-
tance and unthinking mirroring could lead to the power-
less man in the powerful society. Preferable is appraisal
and reflection upon tendencies through analysis of tasks
and frontiers. Analysis must be followed by programs.

If schools fail to change and better meet the needs
of society and the community, the cries of the present will
intensify in the future. As educators we dare not ignore
the challenge before us. But, how can change and innovation

be most effectively achieved?

3William Van Til, "In a Climate of Change", Role of
Supervision and Curriculum Director in a Climate of Change,
ASCD Yearbook, 1965, p. 29.




Relatively little has been done in assessing how
schools carry out innovation and change. We need to know
more about the process of innovation and change in schools.
Those charged with providing instructional programs must
look closely at the administration of the complex functions
of their organizations and find efficient financial and
operational methods of providing effective schools.

In searching for possible methods of improving the
organization and administration of schools, knowledgeable
educators have often been lured by the advocates of the sys-
tems approach. Corporations, sciences, and branches of the
military, have spoken highly of the merits of the systems
approach. Often, it has been implied that educational
institutions could benefit from its use. There have been
few attempts, until recently, to apply systems theory to
educational processes. A body of research to clarify and
validate certain of the tenets of the systems approach as
they relate to education is slowly appearing. Continued
efforts in this direction will open new channels for explora-
tion in developing instruments to improve education.

The dilemma before us is a difficult one. We must
develop efficient schools; we must meet societal demands;
and we must be flexible to change. Perhaps this study will

assist in resolving that dilemma.




Theory

The systems approach proposes certain basic precepts
upon which an effective organization, or system, is based.
If a system is to be functional and also allow change to
occur, those basic precepts should be followed. One of those
important precepts of systems theory concerns the element of
openness and closedness within an organization. A system
which is more open maintains a greater receptivity to change.
Assuming that concept to be important and valid, it follows
that the fundamental components of openness should bear some
relationship to the degree of innovation and change that takes

place in a school.

Purgose

The purpose of this study is to determine whether
there is any relationship between openness as explained in
systems theory, and the degree to which public high schools
have attempted to innovate and change. Can we find evidence
that schools which show a willingness to innovate and change

are more open than schools which have not?

Hypothesis

This study will attempt to test the following hypo-
thesis: Schools which can be classified as innovative will
show a higher degree of openness, as described by systems

theory, than will non-innovative schools.



Significance of the Study

There are several reasons for conducting a study of
this nature. First, if it could be verified that schools
which tend to innovate portray certain distinctive features,
there would be great value and insight gained for school
administrators. Second, this study might well become one
important part of a growing body of knowledge regarding the
methods of change. So often we hear the comment, "we would
really like to effect certain changes in this school, but we
just can't get people to move." Perhaps this study will shed
some light on the problem of effecting change. For, if there
is a meaningful relationship between the openness of an or-
ganization and the degree to which it has committed itself
to innovation, administrators can gain precious insights into
the characteristics of an environment and climate for change.

Third, of crucial importance is the opportunity to
expand our understanding of openness and how it relates to
the effective functioning of a social organization like a
school. Fourth, the study will be another step in the direc-
tion of applying the concept of systems analysis to the
field of education. It will hopefully provide more evidence
pertinent to a new way of solving the many problems which

face administrators in our schools.



Assumptions

The study has been developed with certain basic

assumptions clearly important to its validity. They are

listed below:

l.

The eight high schools selected for the study are
a representative sample of the innovative and non-
innovative high schools in Oakland County, Michigan.

The persons selected for completing the openness
scale at each high school are a fair representation
of the school's beliefs regarding existing conditions
in that particular school.

The panel of judges chosen to select the innovative
and non-innovative schools are competent and know-
ledgeable regarding the innovativeness of each
school.

The scale used by the judges to define innovative-
ness in a high school is an accurate description of
innovativeness.

The instrument used to measure openness in the
schools is an accurate representation of the charac-
teristics of openness as described by systems theory.

Limitations

Certain limitations are evident for this study. They

Are as follows:

1.

Due to factors of time and cost, the study is limited
to four innovative and four non-innovative schools

in Oakland County, Michigan. Therefore, the poten-
tial to generalize is scientifically limited to that
county and others demographically similar to it.

The study does not concern the total effectiveness

of the specific innovations in the individual schools.
The interest of the study deals with the tendency of
the schools to innovate.

The study may be limited by any weaknesses in the
instrument used to assess openness in each school.



4. The study could be influenced by the prejudices of
the subjects toward innovation and openness.
Terminology

In order to guarantee some common base for studying

this research report, it is necessary to indicate the def-

initions for key terms which are accepted in writing the

report.

1.

They are as noted below:

High School: For the purposes of this study, high
school will refer to the culminating three or four
years of schooling for children in the public school
system; specifically, grades ten, eleven, twelve,

or grades nine, ten, eleven, and twelve. The term
also implies a school with curricular offerings that
are basically comprehensive in nature.

Change: Any alteration in the structure, processes,
goals, or purposes of the organization between two
points in time.

Innovation: A specific, planned change for the pur-
pose of more effectively achieving the goals and
objectives of the organization.

System: Any recognizable delimited aggregate of
dynamic elements that are in some way interconnected
and interdependent and operate together according to
certain laws and in such a wzy as to produce some
characteristic total effect.

Systems Theory: A series of related definitions,
assumptions, and propositions about all levels of
systems ranging from atomic particles, organisms,
institutions, societies, and galaxies.

Systems Analysis: The analysis and selection of
elements, relationships, and procedures, in a sys-
tem, to achieve a specific goal.

4Floyd H. Allport, Theories of Perception and the

Concept of Structure, (New York: John Wiley and Sons, 1955),

p.

469.
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Overview

It is relevant at this point to note the general
framework for the study. In Chapter II, the literature
relating systems analysis to education is reviewed. Special
note is made of the categorical divisions into which different
types of systems approaches fall.

In Chapter III, attention is directed toward pro-
viding the theoretical basis for the study. Systems theory
is discussed with emphasis placed on what it is, how it de-
veloped, and its relationship to social systems. Particular
emphasis is placed on the construct of openness and closed-
ness, which is central to the formulation of the study.

Included in Chapter IV are the methods used in carry-
ing out the study. The procedures for selecting schools is
carefully defined as well as the selection of subjects from
each school. The administration of the instrument is thorough-
ly explained.

Described in Chapter V is the treatment of the data
collected. The data is analyzed and given careful inter-
pretation.

In Chapter VI, the findings of the study are summ-
arized and general conclusions drawn for the possible use
of the findings. Thoughts about future research are related
and some potential challenges proposed.

With the general sketch of the dissertation in mind,
it is appropriate to move directly into the review of the

literature relating the systems approach to education.



CHAPTER II

A REVIEW OF THE LITERATURE RELATING

SYSTEMS THEORY TO EDUCATION

A study of the current literature on education re-
veals frequent references to an idea described as the "sys-
tems approach". Most often writers are exhorting educators
to use the systems approach to improve education. They
advocate the systems approach for more efficient budgeting,
improved instructional programs, technological applications,
and a more logical method of planning and evaluating.

The idea of a "systems approach" is both popular
and unpopular. It is popular because to many it seems the-
oretically sound to consider the whole system when planning
and analyzing. On the other hand the systems approach is
often unpopular because of the "real" evidence that is
brought forth regarding the functions of the system. Some
even fear the possibility of the systems approach reaching
the point of serving the whole system to the exclusion of
consideration for the individual parts.

Certain writers advocate the "systems approach" of
looking at the total organization. One of those writers who

argues for the importance of looking at the whole system is

10
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John Goodlad.l

He feels that most educational change has

been peripheral in nature. To redesign the whole system is
too great a task. Thus, only a tinkering with the parts has
taken place and some change has been given an innovative
label. The result is no real significant change. Goodlad
indicates that making a significant change without redesigning
the several parts which are related to the change is mean-
ingless and often makes conditions worse than before.

Donald Meals says that today's educator must respond

to the call of the systems approach. The educator must:

see his activity as a whole--not only the whole child
but also the curriculum and the media and the teacher
and the management system m for putting these and other
resources together in a functional system.2

The systems approach has been described as a near
absolute tool for effective problem solving. Some have
pictured it as a way of thinking about things. Logicians
have long said that when we want to solve problems we should
first consider the thinking process.

C. West Churchman states, "when you postpone thinking

about something too long, then it may not be possible to

lJohn Goodlad, "The League of Cooperating Schools",
(Los Angeles: The Institute for the Development of Educa-
tional Activities, April, 1966). (Mimeographed.)

2Donald W. Meals, "Heuristic Models for Systems
Planning", Phi Delta Kappan, Vol. 48, No. 5, (January, 1967),
P. 200.
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think about it adequately at all.3 Bela Banathy discusses
the systems approach as a means of solving problems. He

says:

The systems approach is a pragmatic application of the
scientific method; it is a synthesis of successful
methodologies in problem solving, planning, and develop-
ment, used by mzny people in many fields over a long
period of time.

In proceeding through a review of the literature
available on the "systems approach" one is initially con-
fused at the various terminology and the general random use
of the term. However, we can, for the purpose of a basic
understanding, identify basic patterns of writing in the
literature. First, there are those writers who view the
systems approach as a plan or strategy for approaching such
educational problems as budgeting, instructional programs,
and efficient planning. Second, there are those writers
who would equate the systems approach with the use of tech-
nology in education.

There is a third group of writers whose views are
not directly related to the systems applications in educa-

tion. It is their general view that social organizations

3C. West Churchman, The Systems Approach, (New York:
Dell Publishing Co., 1968), p. 8.

4Bela H. Banathy, Instructional Systems, (Palo
Alto: Fearon Publishers, 1968), p. 16.
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13

are systems and must be analyzed in that light. Schools are
social organizations and thus, can be classified as systems.
We must take note of the writings of these men if we are to

more thoroughly understand the nature of schools in terms

of the systems approach. Therefore, we take a look first at

some of the writers who view social organizations as systems.

Social Organizations as Systems

The writers who view social organizations as systems
would maintain that it is the total organization, not merely
key individuals,which must be looked at if there is to be
an understanding of how it meets the challenge of changing,
growing, and adapting, to meet the demands of the environment.

E. H. Schein says that "perhaps the most important
argument for a systems conception of organizations is that
the environment within which organizations exist is becoming

increasingly unstable“.5

He feels that the total organization
must be studied if one is to understand the complex relation-
ships between organizations and their environments.

One of the most vigorous groups of advocates of the
systems approach to organizational phenomena has been the

social scientists associated with the Tavistock Institute

in London. Their studies of changing technology in the coal

5Edgar H. Schein, Organizational Psychology, (Engle-
wood Cliffs: Prentice-Hall, Inc., 1965), p. 89.
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mining industry and the redesign of work in Indian textile
mills brought forth two important systems concepts.

The first of those two concepts is described by
E. L. Trist.6 He implies that any productive organization
or part thereof is a combination of technology (task require-
ments, physical conditions and available equipment) and a
social system (a system of relationships among those who
must perform the job). The technology and the social system
(socio-technical system) are in mutual interaction with each
other.

The second important concept is described by A. K.
Rice.7 He argues that any given organization "imports"
various things from its environment, utilizes these imports
in some kind of "conversion" process, and then "exports"
products, services, and waste materials which result from
the conversion process. This description is labeled by
Rice as the "open-system" definition of organization.

Another writer has proposed a model of social systems
which is useful for both the small group or large organiza-
tion. G. C. Homans talks of "external and internal" sys-

tems.8 The external system is a combination of activities,

6E. L. Trist, et al., Organizational Choice, (London:
Tavistock Publications, 1963).

7A. K. Rice, The Enterprise and its Environment,
(London: Tavistock Publications, 1963).

8G. C. Homans, The Human Group, (New York: Harcourt,
Brace and World, 1950).
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interactions, and sentiments which are primarily determined
by the environment. He proposes that these activities, inter-
actions, and sentiments are mutually dependent on one another.
The internal system, according to Homans, describes a pattern
which arises out of the inter-relationships of the inter-
actions, activities and sentiments of the external system.

Thus, Homans would hold that the internal and exter-
nal systems are mutually dependent. 1In addition, these two
systems and the environment are also mutually dependent.
Just as change in the environment will produce changes in
the formal and informal work organization, so the norms and
activities developed in the internal system will eventually
alter the physical, technical, and cultural environment.

R. Likert adds two important ideas to those of Rice,
Trist, and Homans.9 One, notes that organizations can be
usefully conceptualized as systems of interlocking groups.
The second, notes that the interlocking groups are connected
by individuals who occupy key positions of dual membership,
serving as linking pins between groups.

Kahn's study emphasizes the great degree of inter-
dependence of organizational variables like rank, location

of position in the structure, role expectations, perception

9R. Likert, New Patterns of Management, (New York:
McGraw-Hill, 1961).
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of such expectations, coping patterns in response to per-

ceived conflict, and effectiveness of role importance.lO

Schein feels strongly that there must be a "redefin-
ing of organization in systems terms". This new definition

must take note of the fact that:

the organization must be conceived as an open system. . .
the organization must be conceived of as a system with
multiple purposes or functions which involve multiple
interactions between the organization and its environ-
ment. . .the organization consists of many subsystems
which are in dynamic interplay with one another. . .
because the subsystems are virtually dependent, changes
in one subsystem are likely to affect the behavior of
other subsystems. . .the organization exists in a dy-
namic environment which consists of other systems, some
larger, some smaller than the organization. . .the mul-
tiple links between the organization and its environ-
ment make it difficult to sEecify clearly the boundaries
of any given organization.l

Another group of writers has attempted to look at
organizational effectiveness in terms of systems-level cri-

12 and Argyris13 acknowledge that every system

teria. Bennis
has multiple functions and that it exists within an environ-

ment which provides unpredictable inputs. They feel that

10R. L. Kahn, D. M. Wolfe, R. P. Quinn, J. D. Snoek,
and R. A. Rosenthal, Organizational Stress: Studies in Role
Conflict and Ambiguity, (New York: .John Wiley and Sons,
1964) .

11Schein, op. cit., p. 95.

12w. G. Bennis, "Toward a 'Truly' Scientific Manage-
ment: the Concept of Organizational Health," in General Sys-
tems Yearbook, (Ann Arbor: Society for General Systems Re-
search, 1962), pp. 7, 269-82.

13C. Argyris, Integrating the Individual and the Or-
ganization, (New York: John Wiley and Sons, 1964).
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a systems effectiveness can be defined as its capacity to
survive, adapt, maintain itself, and grow, regardless of
the particular function it fulfills.

Bennis makes a very concise statement to this

effect:

If we view organizations as adaptive, problem-solving
organic structures, then inferences about effectiveness
have to be made, not from static measures of output,
though these may be helpful, but on the basis of the
processes through which the organization approaches
problems. In other words, no single measurement of
organizational efficiency or satisfaction--no single
time slice of organizational performance-—iin provide
valid indicators of organizational health.

Bennis instead would propose three criteria of organizational
health which he feels are vital: adaptability, a sense of
identity, and capacity to test reality.

C. Argyris adds a fourth criterion to those listed above

by Bennis.15

He speaks of the "state of integration" among
subparts of the total organization such that the parts are
not working in opposition to each other. Argyris emphasizes
those conditions which will permit an integration of indi-
vidual needs and organizational goals. He regards certain
conditions as unhealthy or ineffective. Restrictions on out-
put, destructive competition, and apathy, in order to ful-

fill personal needs at the expense of organization goals,

are unhealthy.

14Bennis, op. cit., p. 273.

15Argyris, op. cit.
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McGregor would basically concur with the above con-
ception. According to his theory, if management develops
practices built on a more valid set of assumptions about
man, it will produce integration and thus greater effective-
ness.16

It appears that systems conceptions take us a great
deal farther than did the simple mechanical models of early
organizational theory. The analysis of organizations as
"wholes" and the important relationships among subparts is
tremendously important. However, we have a great deal yet to
discover about the systems approach to organizations and

organizational effectiveness. Perhaps this study will help

in that concern.

The Systems Approach and Technology

There are several writers who equate the "systems
approach" to education with the use of technology. Present-
day schools cannot meet the demands of changing society and
educational needs without the use of technological systems.
Schools must be aware of the nature of contemporary tech-
nology, its rate of change, and the technical orientation of

our age. Not only must schools be prepared to use this

16D. M. McGregor, The Human Side of Enterprise,
(New York: McGraw-Hill, 1960).
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technology but they must help prepare today's youth for a
society which is highly technological in nature.

Unless schools are able to respond to and draw from
the communication and computer technology systems at a highly
sophisticated level, they will soon find themselves becoming
irrelevant to the needs of society. John Loughary points
out the importance of technological systems for education

when he says:

individual educators will become increasingly dependent
upon support systems, especially those concerned with
instructional resources, information storage and_re-
trieval, and multi-media instructional packages.

Loughary perceives the systems approach as a man
and machine working together in all educational training
programs. As the public demands more for the educational
dollar, the working together of man and machine will become
vital to education. The pace will speed up and we must be
ready for the changes to come in education.18

S. Leonard Singer writes about the systems approach

19

being utilized at Florida State University. The University

17John Loughary, "Can Teachers Survive the Educational
Revolution", Phi Delta Kappan, Vol. 48, No. 5, (January,
1967), p. 206.

18John W. Loughary, Man-Machine Systems in Education,
(New York: Harper and Row, 1966).

19S. Leonard Singer, "A Systems Approach", New Media
in Higher Education, Edited by James W. Brown and James W.
Thornton, Jr., (Washington, D. C.: National Education Asso-
ciation, 1963).
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may very well be the first institution of higher education
planned and developed around the instructional media and
technological system. According to Singer, the approach is
the creative and imaginative use of the total complex of
media and technology by (a) determining the character, nature,
and quality of required learning experiences; and (b) design-
ing a combination of media and technology (library, tele-
vision, audio-visual materials, computers, electronic learning
labs, etc.) to bring that experience to fruition.

The experience of the military and aerospace pro-
grams has, according to Allen and Bushnell, proved the value
of the systems approach. They view it as the "planned evo-
lutionary development of a unified information processing
system”. Their discussion refers to the implementation of
new hardware components into their "instructional system",
facilitation of information flow among subsystems, simula-
tion, computers, data banks, and automation.20

Patrick Suppes has said of computer systems and
computer assisted instruction (CAI): "just as books freed
serious students from the tyranny of very simple methods of

oral recitation, so computers can free students from the

20Dwight W. Allen and Don D. Bushnell, "Developing
EDP Systems: Issues and Recommendations", The Computer in
American Education, (New York: John Wiley and Sons,
1967) . ’
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drudgery of doing exactly similar tasks unadjusted and un-
tailored to their individual needs.21
Johnson and Otero state that in their opinion, "the
school that educators must design and build today for to-
morrow will draw heavily upon the talents of machines and
machine systems.22
Silberman and Carter list individualization of in-
struction, solutions to management problems, and computer
based counseling as some of the major advantages they ob-

serve for the systems approach.23

These things would be
found in their conception of the "ideal" school. Students
would be allowed to learn at their individual levels through
the use of new developments in media and technology. Flex-
ible scheduling, allocation of resources, and ready access
to student records could be greatly reduced as managerial
problems by use of computers. Counselors could supplement

their programs with the use of student interaction with

computer linked teletype consoles.

21Patrick Suppes, "Computer Technology and the Fu-
ture of Education", Phi Delta- Kappan, Vol. 49, No. 8,
(April, 1968), p. 420.

22Ted Johnson and Hector Otero, "The School and
Technology", Theory into Practice, Vol. 7, No. 4, (October,
1968), p. 139.

23H. F. Silberman and L. F. Carter, "The Systems
Approach, Technology and the School", New Approaches to
Individualizing Instruction, (Princeton: Educational
Testing Service, 1965).
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To Cogswell, the systems approach is looking for new
solutions for implementing instructional media through analy-
sis and simulation of school organizations.24 Hoban argues
that the use of systems concepts are intellectually and prac-
tically, inescapable if we are to cope adequately with edu-
cational media research and findings.25 Karl Zinn also would
contend that the systems approach means computer-instructional
programs.26

James Finn indicates that two concommitant develop-
ments have been taking place: one, a technology associated
with mass instruction; the other, a technology associated
with individualized instruction.27 These two technologies
are being united in an all encompassing instructional tech-
nology that is forcing the educational administrator to con-

sider new patterns of staff deployment and new logistics of

instruction. Finn notes that administrators themselves will

24John F. Cogswell, "Systems Technology in Education",
Man-Machine Systems in Education, Edited by John W. Loughary,
(New York: Harper and Row, 1966).

25Charles F. Hoban, "From Theory to Policy Decisions",
AV Communication Review, Vol. 13, (Summer, 1965), pp. 121-39.

26Karl Zinn, "Computer Assistance for Instruction:
A Review of Systems and Projects", The Computer in Education,
Edited by Dwight W. Allen and Don D. Bushnell, (New York:
John Wiley and Sons, 1967).

27James D. Finn, "Instructional Technology", Bulletin
of the National Association of Secondary-School Principals,
VOl. 47’ NO. 5' (May' 1963) ’ ppo 99-1190
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be forced to change their functions as these new techno-
logical developments become more widespread.
Lindley Stiles relates the systems approach to tech-

nology in education when he writes:

Basically the system idea is one of planned development.
It makes full use of interdisciplinary resources to
project and refine hypotheses. It relies heavily on
computer technology to simulate models and assess alter-
natives. It designs, develops and tests hardware for
specific use.?28

Stiles poses the serious question of whether or not
this process will become merely a money making tool for
business. It is his contention that educators must in some
way keep the goal as one of "educational development for
all".

VanderMeer emphasizes that the particular system
that developed from an analysis of any given situation would
be dependent upon one's views concerning the function of the

school.29

Differing views would inevitably lead to differ-
ing systems, since any analysis must begin with specifica-

tions of goals. Since system design requires an analysis

28Lindley J. Stiles, "Policy and Perspective: The
System Approach in Education", Journal of Educational Re-
search, Vol. 60, No. 5, (January, 1967), Inside Cover.

29A. W. VanderMeer, "Systems Analysis and Media--

A Perspective", AV Communication Review, Vol. 12, (Fall,
1964), pp. 292-301.
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of system components, a searching analysis of the charac-
teristics of the different resources must be made to enable
their combination into meaningful components and subsystems
of larger systems called the "school" and "education".

We have seen that the use of the systems approach
is viewed by many as primarily technological in nature. They,
of course, do not feel that the systems approach is only a
technological one. They acknowledge that the systems
approach is legitimately proposed for other educational
applications and areas as well. With that in mind we pro-
gress to look at another group of writers: those who dis-

cuss the systems approach and instruction.

The Systems Approach and Instruction

An instructional system, according to Randall, is
that part of the learner's environment which is purposely
controlled by a school for the purpose of securing for the
learner the attainment of specific learning objectives. He
cites the following components of an instructional system as
defined on the basis of resource categories: " (1) men who
interact with the learner; (2) materials which contain and
present to the learner information and various forms of
meaningful stimuli; (3) machines, which aid in the presen-
tation of the materials to the learner, master facilities
which architecturally house and support the learner, men,

materials, and machines; and (4) methods, which prescribe
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how the men, materials, machines, and master facilities are
to be employed in interaction with the learner to secure the
attainment of the specified learning objectives.30
The social, home, work, and community environment
are not seen by Randall as part of the instructional system
because they are not controlled by the instructional insti-
tution. However, one of the serious drawbacks of many in-
structional systems is the ignoring of these external environ-
mental factors. The risk of failure for an instructional
system will be very high unless the home, social, work, and
community environments are made relevant.

The principal components and purposes of an instruc-

tional system, as cited by Knirk and Childs, are:

students (background, ability, and objectives), teachers,
and instructional materials. The purposes of instruc-
tion or learning are as broad as knowledge itself, but

at any moment in time a teacher has a delimited set of
objectives. . .It is the link between instructional
objectives and the way the various components are arranged
and made available for student %se which result in a
specific instructional system.3

Another view of instructional systems is offered by
J. Lloyd Trump. He summarizes that "a carefully planned

instructional system in any subject area, at any grade level

30Ronald K. Randall, "Perspectives on the Instruc-
tional System"”, Educational Technology, Vol. 9, No. 2,
(February, 1969), pp. 8-9.

31Frederick G. Knirk and John W. Childs, eds.,
Instructional Technology, (New York: Holt, Rinehart and
Winston, 1968), p. 43.
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of schooling, varies the educational setting as the purposes
and content of what is to be learned change.32

The designer of instructional systems has a diffi-
cult task. There are many ways of arranging instructional
components to achieve a set of objectives. The many variables
which need to be considered have to be available and logically
developed for use by the learner.

Robert Corrigan notes the difficulty of this problem
for educators when he writes about the use of the systems

32 It is his

approach in designing instructional systems.
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