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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"
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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 x 5 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

schoolsvdunicompared 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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Glen K. Gerard

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.



We m‘

for future g

ahead will b

discussing s

. .the

at other

continue

Relationshi;

with fewer <

race, color

be differen

give to tha

Hal

Changes of

' - .tI

tUtion;



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 But 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

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

 

1Paul M. Halverson, "The Demands of Society Upon The

Schools", The High School Journal, Vol. 2, No. 4, (January,

1969), p. 170-71.

 

21bid., 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. In 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.

P11132086

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.



Mari—org

The study has been developed with certain basic

assumptions clearly important to its validity. They are

listed below:

1. 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.

.Eééfiitations

are as

1.

Certain limitations are evident for this study. They

follows:

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. They are as noted below:

1. 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.

 

2. Change: Any alteration in the structure, processes,

goals, or purposes of the organization between two

points in time.

3. Innovation: A specific, planned change for the pur-

pose of more effectively achieving the goals and

objectives of the organization.

 

4. 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 way as to produce some

characteristic total effect.

5. Systems Theory: A series of related definitions,

assumptions, and propositions about all levels Of

systems ranging from atomic particles, organisms,

institutions, societies, and galaxies.

 

6. 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



11

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 anthhe media and the teacher

and the management system 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 many 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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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

5 He feels that the total organizationincreasingly unstable".

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, Ogganizational 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-

8 I I O O O O

tems. The external system 18 a combination of act1v1t1es,

 

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 Gropp, (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. In 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:
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of such expectations, coping patterns in response to per—

ceived conflict, and effectiveness of role importance.10

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 specify 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—

teria. Bennis12 and Argyris13 acknowledge that every system

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 Ambiguipy, (New York: John Wiley and Sons,

1964).

llSchein, Opi 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.

l3C. 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--izn 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

15 He speaks Of the "state of integration" amongby Bennis.

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.

15 . .

Argyris, Op. Cit.



18

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 Entegprise,

(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).

198. 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 DeltawKappan, 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-

25
cational media research and findings. Karl Zinn also would

contend that the systems approach means computer-instructional

26
programs.

James Finn indicates that two concommitant develop-

ments have been taking place: one, a technology associated

with mass instruction; the other, a technology associated

27 These two technologieswith individualized instruction.

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), pp. 99-119.
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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 use which result in a

specific instructional system.

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.

 

 



26

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 hisapproach in designing instructional systems.

feeling that the systems approach is a grand strategy or

plan. It is the process of design and control for establish-

inglfluaObjectives of a system, identifying the functions

which must be performed to achieve the Objectives, determining

how those functions may be best performed, organizing re-

sources, and implementing, and checking the efficiency of the

Operating system. If necessary, adjustments and corrections

must be made on the basis of recognized efficiency and

changing requirements.

 

32J. Lloyd Trump and Dorsey Baynham, Focus on

Change--Guide to Better Schools, (Chicago: Rand McNally

and Co., 1961).

33Robert E. Corrigan, "Developing and Validating

Instructional Materials Through the Instructional Systems

Approach", (Anaheim, California: Litton Instructional

Materials, Inc., 1966). (Mimeographed.)
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The development of a system for learning is thus

basically a decision—making process. Decisions have to be

made about what should be learned, how, by whom, when and

where; how learning should be evaluated and improved, and

what resources should be involved in preparing for, providing

for, and evaluating learning.

It is not the purpose of this paper to go into great

detail about the development of instructional systems.

Several models have been developed and used in the systems

approach to instructional planning. Most models have certain

basic characteristics which can be represented in chart form.

Figurelu.gives a very basic picture of the overall structure

of the design of instructional systems.34

The Systems Approach and Resource Allocation, Planning,

and Evaluation
 

One plan or strategy involving the systems approach

Which is receiving much attention in the literature is con-

cerned about planning and efficient allocation of resources.

In 1965 President Lyndon B. Johnson directed the adoption

of a more modern approach to planning and budgeting within

the federal government. As a result, new methods for bud-

geting and planning were developed and adopted. These

 

34Banathy, Op. cit., p. 28.
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methods were evident not only in the federal government,

but soon began to appear in the private sectors of the nation

as well.

Many of the advocates Of the new approaches are en-

thused about their potential. One approach is called the

Planning-Programming-Budgeting System (PPBS). Joeseph

McGivney says: "PPBS (and other planning-budgeting systems)

represents an approach which requires the decision-maker (or

his systems analyst) to ask (1) what his objectives and

outputs are, and (2) what and how information should be

created, organized, and utilized in order to properly assess

the potential and actual achievement of those objectives and

their alternatives."35

Thus, to the extent that the decision-maker is suc-

cessful, decisions relative to the allocation of scarce re-

sources will be improved over other decisions that might have

been made while employing the more traditional techniques of

budgeting.

Clay Thomas Whitehead notes that, "program budgeting

is a very simple concept. It is basically a different way of

presenting the allocation of an organizational budget.

 

35Joeseph H. McGivney, "The new 'Systems' Approaches

to Resource Allocation Decision: A Second Look", Educational

Technology, Vol. 9, No. 8, (August, 1969), pp. 31-34.
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Program budgeting displays expenditures by Objectives rather

than by expenditure items as in line—item budgeting."36

Whitehead feels strongly that for purposes of strate-

gic planning, the program budget is clearly more relevant.

He does, however, differentiate between systems analysis and

program budgeting. He states:

a program budget could be adopted without using systems

analysis to help make the decisions on resource alloca-

tion, and vice versa. However, in order to institute

program budgeting into the organizational budgeting

process, the Objectives of the organization must be set

out explicitly and their interactions explored. . . .In

short, systems analysis and program budgeting are natural

partners in the stragegic planning and decision-making

process.

George A. Chambers says, "the conceptual framework

of PPBS is keyed upon planning and includes objectives,

alternatives, inputs, costs, time dimensions, outputs, analy-

sis, and evaluation."38 Thus, Chambers feels that PPBS is

oriented toward output and in education this means planning

for learning. It is not a panacea, but provides a new

approach to the Old problem Of improving learning.

Lichtenberger summarizes the prime benefits of

PPBS for education:

 

36Clay Thomas Whitehead, Uses and Limitations of

Systems Analysis, (Santa Monica, California: The Rand Cor-

poration, September, 1967), pp. 62-63.

 

37Ibid., p. 63.

38George A. Chambers, "PPBS--New Challenge and

Opportunities for the Principal in Financial Planning and

Management," North Central Quarterly, Vol. 42, NO. 4,

(Spring, 1968). p. 306.
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1. Improved assessment of the efficiency of allocation

of educational resources.

2. More continuous and consistent consideration and

review of educational resources.

3. Sharper and more consistent examination of essential

sequences of educational development.

4. More effective communication through all levels of

management concerning process and Operation as they relate

to the achievement Of Objectives.

5. Better understanding of how educational resources

and effort relate to accomplishment.

6. Disclosure of the kinds of educational development

foregone when resources are limited.

7. Better opportunity to set educational priorities.39

One other systems approach that is often advocated

for education is entitled the "Program Evaluation and

Review Technique" (PERT). PERT originated and developed in

the United States in the wake of the rapid progress in tech-

nology following WOrld war II. New techniques for managing

the development, production, and installation of U. S. weapon

and support systems were needed if they were to be maintained.

PERT emerged with the Fleet Ballistic Missile Program of the

Navy in 1958.

 

39Allan R. Lichtenberger, "Program Planning, Budgeting,

and Accounting in School System Operations-—A Position Paper,"

(washington, D. C., September, 1967), pp. 3-5. (Mimeographed.)
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PERT is basically a managerial tool employing net-

works. The networks used are "flow diagrams consisting of

the activities and events which must be accomplished to

reach the program Objectives, showing their logical and

planned sequences of accomplishment, interdependencies and

interrelationships.4O

Schoderbek underscores the idea that ". . .the PERT

network depicts not only the many and varied components

making up a system or subsystem, but also the all important,

intricate interrelationships that prevail among these."41

David G. Boulanger describes PERT in more specific

terms:

PERT, as a dynamic tool, uses linear programming and

statistical probability concepts to plan and control

series and parallel tasks which appear only remotely

interrelated. Many tasks involve extensive research

and development which itself is difficult to schedule,

least Of all to find a "one best way" of doing it.

PERT's objective is to determine the optimum way by

which to maximize the attainment, in time, of some

predetermined objective that is preceded by a number

Of constraints—-hence its linear programming feature.

A measure of the degree of risk is predicted in prob-

abilistic terms to foretell the reasonableness of

accomplishment on scheduled time-~hence its statistical

probability feature.42

 

4OPERT FUNDAMENTALS, (Washington: PERT Orientation

and Training Center, 1963), Vol. III, p. 16.

41Peter P. Schoderbek, Management Systems, (New

York: John Wiley and Sons, Inc., 1967), pp. 379-80.

 

42David G. Boulanger, "Program Evaluation and

Review Technique", Advanced Management, (July—August, 1961),

p. 8.
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Desmond L. Cook has studied the application Of PERT

in educational planning. He points out:

after examining the nature and purpose of educational

research and development projects, the general charac-

teristics Of such projects appear to be sufficiently

similar to research and development projects in other

areas (e.g., military and industry) that the education

project manager does indeed have a need to know about

the time, cost, and performance status of his project

to make the necessary decisions to complete the project

successfully.

It is Cook's contention that there is so much sim-

ilarity that the benefits accruing to project managers who

use PERT for planning in nonreducational situations, can

accrue also to project managers in the educational situation.

Problems of the Systems Approach

Although the prOponents of the systems concept in

education are in the majority, there are writers who note

that there are significant problems and some limitations.

T. C. Helvey discusses the difficulties Of changing

to a systems approach. He cites such problems as, "teacher

preparation, the availability of data handling systems which

require a new dimension in expenditures, suitable and dis-

44
play systems for class operation." He warns that the new

 

43Desmond L. Cook, "PERT Applications in Educational

Planning," Paper presented at the Annual Meeting of the Asso-

ciation of Educational Data Systems, (Philadelphia: Educa-

tional Resources Information Center, May 3, 1966), pp. 5-6.

44T. C. Helvey, "Cybernetic Pedagogy", Educational

Technology, Vol. 9, No. 9, (September, 1969), p. 21.
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trend in education will bring about an upset in the educa-

tional hierarchy. Teachers may very well become the experts

while administrators and professors become the tools for the

output of data.

Kraft and Latta point out the difficulties inherent

in using models in the systems approach. They say, "(1)

Models are subject to the usual dangers encountered in dealing

with abstractions. For example, the model may be greatly over-

simplified and/or not a valid model of the desired Object

system; (2) The symbolic language used to represent a model

may not lend itself to being stretched to encompass the

model: and (3) Some people have a tendency to become "hung—

up" or infatuated with a model; and, as a result their effec-

tiveness in Offering a solution to the problem becomes very

limited."45

According to Harry Hartley, there are "twelve hurdles

to clear before you take on systems analysis." They are:

shortage of trained personnel, political factors, increased

costs, distortion of goals, the cult of testing, measurement

difficulties, overemphasis of efficiency, the centralization

 

45Richard H. P. Kraft and Raymond F. Latta, "Systems

Engineering Techniques: Embarrassment or Opportunity for

Today's Educators?", Educational Technology, Vol. 9, NO. 9,

(September, 1969), p. 28.
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syndrome, organizational strains, teacher resistance, trans-

fer problems, and the wisdom lag.46

The problems primarily associated with the systems

approach in education are those of human elements. There

are very few who feel that the systems approach in itself

is of no importance. It is apparent, however, that the prob-

lems of the human factor must be dealt with if the systems

approach is to be effectively utilized.

Summary

The "systems approach" concept is still in its in-

fancy. There are many questions yet to be asked and much

research to be done. The trend toward systems approaches

in all fields has brought on the possibility of a "systems

era" that in reality encompasses the jet age or space age

or the atomic age. If the systems approach can assist

educators in providing more meaningful learning experiences

for our youth, then we should become knowledgeable and

capable in its use. However, there is no guarantee that it

is the panacea for educational problems. The hope is that

 

46Harry J. Hartley, "Twelve Hurdles to Clear Before

You Take on Systems Analysis," American School Board Jour-

nal, Vol. 156, (July, 1968), pp. 16—18.
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it can help us solve the problems of today and tomorrow in

administering our schools.

It appears that education has reached a significant

point in twentieth century systems approaches. We are ready

to consider its value in change and innovation in our schools.

The review Of the literature indicates that the systems

approach is now being used in areas of instructional programs,

technology, allocating resources, evaluating, and planning.

The literature indicates that we had better be ready to use

the "systems approach."

In Chapter III we take a very thorough look at the

"general systems theory" upon which the system approach is

based. If we are to continue to apply the systems approach

wisely to problems in education, we must have a sound under-

standing Of the theoretical concepts upon which it is based.



CHAPTER III

SYSTEMS THEORY

Introduction
 

The present study is centered around the body Of

concepts known as "systems theory". Hearn says, "A con-

structural framework for theory building is only as good as

the central construct around which it is organized".1 The

central construct used in this study is "system" and more

specificallyithe Open, organismic type of system.

One extremely important characteristic of "systems"

is the degree to which they can be classified as open or

closed. In general, systems may be described as being one

of two types: Open or closed. Closed systems are isolated

from their environment. Open systems are related to and

exchange matter with their environment. A living organism

is a good example of an Open system. A typical example of

a closed system is a chemical experiment in which materials

are confined to a reaction vessel and once the experiment

 

1Gordon Hearn, Theogy Building in Social work,

(Toronto: University of Toronto Press, 1958), p. 38.
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has begun there is no material exchanged between the reaction

mixture and its environment.

In this Chapter we deal with Part I: Systems in

General; and Part II: Open and Closed Systems. The intent

is to lay a theoretical base for the study Of the "systems

approach" in education.

Part I: Systems in General

Development of Systems Theopy
 

During the past twenty—five years many scholars from

several fields of science have come to believe that there

are certain basic commonalities to be found in all systems

and the way in which they function. It is their conviction

that all forms of animate and inanimate matter can be rep-

resented as systems. These men, now called "systems the-

orists", would suggest that atoms, cells, organs, individuals,

ecological communities, societies, and galaxies, can be

thought of as systems.

Systems, contend the theorists, are subject to cer-

tain common definitions, principles, and hypotheses. They

also believe that Systems contain common properties, although

manifested in different forms, and that there are universal

truths which characterize the structure and functions of

systems. Thus, the interdisciplinary analysis of systems

and the discovery of common principles, has led to the de-

velopment of a "general systems theory".
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Von Bertalanffy states:

. . .there exist models, principles, and laws that apply

to generalized systems or their subclasses, irrespective

of their particular kind, the nature of their component

elements, and the relations of "forces" between them.

It seems legitimate to ask for a theory, not Of systems

of a more or less special kind, but Of universal prin-

ciples applying to systems in general.

In this way we come to postulate a new discipline, called

General Systems Theory. Its subject matter is the for-

mulation and derivation of those principles which are

valid for "systems" in general.2

Perhaps the most instrumental man in the development

of "general systems theory" has been Ludvig von Bertalanffy,

the distinguished biologist from Austria. He first suggested

the basic concept in 1947 when writing an article for the

German publication, Der Student. In 1950 he wrote an article
 

for the British Journal of Philospphical Science titled, "An

3 The work is seen todayOutline of General System Theory".

by many as a classic in the field Of systems theory.

In the United States, scholars were meeting in

Chicago to consider the same basic kind of ideas that

Bertalanffy had proposed.. A group representing the discip-

lines of anthropology, economics, psychology, psychiatry,

medicine, sociology, history, biology, and mathematics, met

 

2Ludvig von Bertalanffy, "General Systems Theory",

Main Currents in Mgdern Thought, Vol. II, NO. 4, (March,

1955), pp. 75-76.

3Ludvig von Bertalanffy, "An Outline of General Sys-

tems Theory", British Journal for the Philosophy of Science,

Vol. 1, NO. 2, (August, 1950).
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in 1949 to determine whether a sufficient body of knowledge

existed to justify developing an empirically testable general

theory of behavior. Before long, theorems and hypotheses

were being actively tested by the group. By 1955 consider—

able progress had been made. James G. Miller made this

clear when he wrote a rather extensive report published in

The American Psychologist, titled "Toward a General Theory
 

for the Behavioral Sciences".4

The Society for the Advancement Of General System

Theory was formed in December, 1955, at Berkeley, California.

A year later it published its first yearbook5 and a journal,

Behavioral Science, both for the purpose Of furthering the
 

knowledge and study of systems. Each is still in publica-

tion today.

Several men have made significant contributions to

the literature on systems theory. Gordon Hearn in his book,

Theqpy Building in Social WOrk, made a significant contri-
 

bution to the field.6 Bennis, Benne, and Chin in their

text, The Planning Of Change, produced a comprehensive work
 

 

4James G. Miller, "Toward a General Theory for the

Behavioral Sciences", American Psychologist, Vol. 10, NO. 9,

(September, 1955), pp. 513-531.

5General Systems--Yearbook of the Sociepy for the

Advancement of General Systems Theory, eds. Ludvig von

Bertalanffy and Anatol Rapoport, (Ann Arbor, Michigan:

Braun—Brumfield, 1956).

 

 

 

6 .

Hearn, op. Cit.
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which emphasized systems theory.7 Other scholars who have

made important contributions to the literature include

W. Ross Ashby, Anatol Rapoport, Kenneth E. Boulding, Mihajlo

Messarovic, Russell L. Ackoff, A. D. Hall, Robert Gagne, and

Walter Buckley.8

Definition of System
 

The idea of "system" is not a recent development.

It has appeared since earliest times in almost every area

of physical and social science. The Egyptian architects of

the tombs of pharaohs relied on a system Of measurement and

labor for construction. Astronomers in ancient Phoenicia

studied a system of stars and made predictions from their

Observations. Plato and other Greeks thought about a system

for society in which philosophers would be kings. Adam Smith

in his book, Wealth of Nations, described a system for
 

setting up a pin factory.

There are economic systems, social systems, educa-

tional systems, information systems, industrial systems,

military systems, and transportation systems, to mention a

 

7Warren G. Bennis, Kenneth D. Benne, and Robert Chin,

eds., The Planning of Change, (New York: Holt, Rinehart,

and Winston, 1964).

 

8See Bibliography.
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few. For physicists the system has been the machine, while

for biologists it has been the organism. Sociologists have

had the institution as a system, educators the whole child,

and psychologists the Gestalt or the field.

The term "system" cannot be pinpointed to a single

definition in easy manner. It is universally applied and

often in a loose and colloquial manner. James G. Miller in

a review Of R. R. Grinkers book, Toward a Unified Theory of

Human Relations, discussed the variation in usage. He says:
 

. . .Like others before and after them, the participants

in this conference found it hard to agree on exactly

what a system is. The following three notions of sys-

tems often were confused and never were precisely dis-

tinguished: (a) Conceptual Systems--formalizations in

the sense ordinarily employed in mathematics: (b)

"Real" systems, living or non-living-—Objects in physical

space-time which are Observed and measured ordinarily by

methods and procedures common to the natural sciences;

(c) Abstracted Systems--either relationships of various

sorts of classes of behavior or relationships which can

be identified in, or exist between "real" systems.

Systems may also be distinguiShed in two important

ways. Hearn describes them as follows:

. . .systems may be differentiated in terms of the

models they employ for purposes of symbolization. . .

systems may very secondly, in terms Of their openness

or closedness.l

9James G. Miller, review of R. R. Grinker, "Toward

a unified Theory of Human Behavior", in Behavioral Science,

Vol. 1, NO. 1, (January, 1956), p. 321.

10Hearn, Op. cit., p. 40.
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One Of the more comprehensive definitions of systems

is offered by Floyd H. Allport. He associates the term with:

any recognizably delimited aggregate of dynamic elements

that are in some way interconnected and interdependent

and that continue to Operate together according to certain

laws and in such a way as to produce some characteristic

total effect. A system, in other words, is something that

is concerned with some kind of activity and preserves a

kind of integration and unity; and a particular system

can be recognized as distinct from other systems to Which,

however, it may be dynamically related. Systems may be

complex; they may be made up of interdependent sub—systems,

each Of which, though less autonomous than the entire

aggregate, is nevertheless fairly distinguishable in

Operation.

Miller defines systems as, ”bounded regions in space-

time, involving interchange among their parts, which are

associated in functional relationships, and with their environ-

ment."12

More concise terms are used by Hall and Fagen. Yet,

their definition allows for a greater range Of systems to

be included. They conclude, "A system is a set of Objects

together with relationships between objects and between

their attributes."13

 

llFloyd H. Allport, Theories of Perception and the

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

p. 469.

 

 

12James G. Miller, "Toward a General Theory for the

Behavioral Sciences", American Psychologist, Vol. 10, No. 9,

(September, 1955), pp. 516-517.

13A. D. Hall and R. E. Fagen, in General Systems--

Yearbook of the Society for the Advancement of General Sys-

tems Theory, eds., Ludvig von Bertalanffy and Anatol

Rapoport, Vol. 1, (Ann Arbor: Society for General Systems

Research, 1956), p. 18.
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For the purposes Of this study we will accept the

definition proposed by Allport. We will, however, attempt

to further clarify this most important concept.

General Properties Of Systems

Each system except the smallest has sub—systems

which, according to Miller, "are any components of an organ-

ism that can affect a variable".14 Every system except the

universe, which is the largest system, has an environment.

The system and its environment together make up a supra—

system. The environment of a system is everything that is

external to its boundary. Hearn notes that:

Higher orders of systems. . .are always parts of the

environment of lower orders. . . .For each system. . .

there may be both a proximal and a distal environment.

The proximal environment may be defined as that part of

the environment of which the system is aware, whereas

the distal environment affects the system but is beyond

the awareness of the system.15

Within both the system and the environment are fac-

tors which affect their particular structure and function.

Factors in a system or its subsystem which can affect it are

called variables. Those affecting factors in the environ-

ment are called parameters.

 

14Miller, Op. cit., p. 514.

15Hearn, op. cit., p. 42.
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Each system has a boundary that distinguishes it

from its environment. Miller has defined the boundary Of a

system as that region where:

greater energy is required for a transmission across it

than for a transmission in the supra-system immediately

outside it or in the system immediately inside it.

Boundaries are arbitrary designations and thus have utility

and reality as a concept only in the mind of the thinker.

To apply these characteristics we can use the ex-

ample Of a high school. The high school is the system. The

school and the area which it serves comprise the suprasys-

tem. The high school has several subsystems,some of Which

are pupils, teachers, departments, administrators, and

service personnel. Variables within the system consist Of

items like class size, time schedules, and instructional

methodologies. Examples of parameters would be the reli-

gious and political beliefs of the community, financial

ability to pay for schools, pressure groups and socio—

economic backgrounds of the citizenry. The distal environ-

ment of the school could include prejudices, or familial

customs, while the proximal environment would be the commu-

nity of which it is a part.

General Systems Theory
 

Until recently, sciences had largely followed a

process of analysis. The specifc units were located, their

 

l6Miller, Op. cit., p. 526.
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characteristics studied, and perhaps an attempt was made to

study them in combined action. The rule, analyze into parts

and study them one at a time was widely followed.

Von Bertalanffy initiated a movement toward a

"general theory of systems."17 He and other systems the—

orists believe that it is important and necessary to study

the totality of things. They believe that it is better to

study and understand the whole. W. Ross Ashby relates one

of the first instances of a scientist, Sir Robert Fisher,

who faced up to the fact that not all systems are best

analyzed by the single-part method. Ashby writes:

His (Sir Robert Fisher) problem was to get information

about how the complex system Of soil and plants would

react to fertilizers by giving crops. One method of

study is to analyze plant and soil into a host of little

physical and chemical subsystems, get to know each sub-

system individually, and then predict how the combined

whole would respond. He decided that this method would

be far to slow, and that the information he wanted could

be Obtained by treating soil and plant as a complex

whole. SO he proceeded to conduct experiments in which

the variables were not altered one at a time.18

Initially scientists were stunned by Fisher's

methods. Today it is quite apparent that his strategy was

 

l7Ludvig von Bertalanffy, in General Systems Year-

book, eds. Ludvig von Bertalanffy and Anatol Rapoport, Vol. 1,

UkuiArbor: Society for General Systems Research, 1956), p. l.

18W. Ross Ashby, in General Systems Yearbook, eds.

Ludvig von Bertalanffy and Anatol Rapoport, Vol. III, (Ann

Arbor, Michigan: University of Michigan Press, 1958), pp. 1-2.
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sound. Sir Robert Fisher had confronted science with a new

strategy. He had taken a complex system, realized the essen-

tial character of the complexity of the system and summarized

that the complexity could not be ignored. The results proved

Fisher to be correct and that others might profit by use of

the same scientific approach.

Today, system oriented scientists are not so pre-

occupied with the analysis Of the basic components of struc-

ture in isolation from the total system. Internal inter-

actions are left intact and the system is studied as a unit.

Two methods of system study are defined by Ashby in

the 1958 General Systems Yearbook:

One. . .takes the world as we find it, examines the

various systems that occur in it--zoologica1, physio-

logical, and so on--and then draws up statements about

the regularities that have been Observed to hold. This

method is essentially empirical. . . .The second method

is to start at the other end. Instead of studying first

one system, then the second, then the third, and so on,

it goes to the other extreme, considers the set of "all

conceivable systems" and then reduces the set to a more

reasonable size. 9

The systems theorist notes that separate disciplines

have Often found similar concepts and arrived at different

principles independent from each other. Those findings have

‘been based on totally different data and system theorists

feel that a general theory based on the systems concept

 

19Ibid., p. 2.
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would eliminate much duplication Of effort by allowing the

transfer of principles from one field to another.

According to von Bertalanffy there are many in-

stances where identical principles were discovered several

times, because the workers in one field were unaware that

the theoretical structure required was already developed in

some other field.20

Von Bertalanffy clearly contends that the general

theory of systems would eliminate much Of the duplicated

labor. Certain isomorphic laws Of science are pointed out

by him as examples of the duplication effort. Two of the

laws which he mentions are "Paretos Law"21 and the "Law of

22
Allometric Growth". Von Bertalanffy also points specifi-

cally to the similarities of "Volterras Principle of

 

20Ludvig von Bertalanffy, "An Outline of General

Systems Theory", British Journal for the Philosophy of

Science, Vol. 1, (1950), pp. 137-38.

 

21Pareto's "Law of Income Distribution" holds that

there are natural relationships between the distribution Of

income in an economy and such factors as intelligence, will-

ingness to work, competitiveness, etc., with each individual,

company, etc., taking its share according to its capacity as

expressed in terms Of these factors. Any distortion of this

natural relationship results in a compensatory reaction in

the opposite direction from the distortion.

22The "Law of Allometric Growth" is a series of

Principles in Biology which describe the relative increase

of organs, chemical compounds, or physiological activities

with respect to body size.
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23 24
Population Dynamics", and

25

"Le Chateliers Principles”,

"LenZ' Rule".

Von Bertalanffy feels strongly that these are sound

arguments for the need of a general superstructure which

develops principles and models that are common to different

fields and which will speed up and make scientific research

more efficient. He does, however, take caution and attempts

to clear the air of any misconceptions regarding a pre-

occupation on his part with the search for analogies. He

clarifies:

. . .General System Theory is not a search for vague

and superficial analogies between physical, biological,

and social systems. Analogies as such are Of little

value, since beside similarities between phenomena,

dissimilarities always can be found as well. The iso-

morphy we have mentioned is a consequence of the fact

that, in certain aspects, corresponding abstractions

and conceptual models can be applied to different

phenomena.26

 

23Volterra, working with homologous concepts such

as demographic energy and potential, life action, etc., dis—

covered a principle of minimum‘vital action, corresponding

to the principles Of minimum action‘inhmechanics.

24Le Chatelier's Principle states that When a force

such as heat, pressure, or a change in concentration is

applied to a system in chemical equilibrium, chemical reac-

tion takes place, shifting to equilibrium in that direction

which Opposes, nullifies, or uses up the applied force.

Applying this principle enables the industrialist to predict

yields or desired products.

25Lenz' Rule describes the relationship between

electrical resistance and temperature increase.

26Ludvig von Bertalanffy, in General Systems Year-

book, eds. Ludvig von Bertalanffy and Anatol Rapoport, Vol. 1,

(Ann Arbor: Society for General Systems Research, 1956), p. 2.
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The aims Of General Systems Theory are summarized

very precisely by von Bertalanffy as follows:

a. There is a general tendency toward integration in

the various sciences, natural and social.

b. Such integration seems to be centered in a general

theory Of systems.

c. Such theory may be an important means for aiming at

exact theory in the non—physical fields of science.

d. Developing unifying principles running "vertically"

through the universes of the individual sciences,

this theory brings us nearer to the goal of the

unity of science.

e. This can lead to much-needed integration in scien-

tific education.27

Criticism Of Systems Theory
 

The development Of a general theory of systems has

caused critical reaction from some scholars. The fact that

the theory is relatively new, has perhaps,like many new

ideas, brought forth the writings of more advocates than

critics. However, some critiques and general discussions

have been published.

Gordon Hearn, relies heavily on the theory of

general systems in his work, Theory Building in Social

.EQEE: He does, however, note certain cautions when he

writes, "General systems theory. . .is essentially a mode

of thought rather than a well—developed body of theory."28

 

27Ibid.

28Hearn, op. cit., p. 38.
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It is Hearn's contention that as research continues in the

area of systems, a more concrete body Of theory will evolve.

Another author has spoken with some caution regarding

general systems theory. Kenneth E. Boulding indicates his

concerns when he states:

It is the contention of the General Systems Theorists

that this optimum degree Of generality in theory is not

always reached by the particular sciences. The objec—

tives Of General Systems Theory then can be set out

with varying degrees of ambition and confidence. At a

low level of ambition but with a high degree of con-

fidence it aims to point out similarities in the theo-

retical constructions Of different disciplines, Where

these exist, and to develop theoretical models having

applicability to at least two different fields of study.

At a higher level Of ambition, but with perhaps a lower

degree of confidence it hopes to develop something like

a "spectrum" of theories-—a system of systems which may

perform the function of a "gestalt“ in theoretical con-

struction.

Boulding also discusses the merit of the interdis-

ciplinary approach and the interest being generated toward

it. He feels strongly that:

If this excitement is to be productive. . .it must

Operate within a certain framework of coherence. It is

all tOO easy for the interdisciplinary to degenerate

into the undisciplined. If the interdisciplinary move-

ment, therefore, is not to lose that sense of form and

structure which is the "discipline" involved in the

various separate disciplines, it should develop a struc-

ture Of its own. This I conceive to be the great task

of general systems theory.30

 

29Kenneth E. Boulding, "General Systems Theory——

'The Skeleton of Science", Management Systems, Edited by

IPeter P. Schoderbek, (New York: John Wiley and Sons, 1967),

p.

 

7.

3°Ibid., p. 9.
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Foster, Rapoport, and Trucco, have written a rather

technical article dealing with the clarification of open

and closed systems. They indicate that there may be some

question about the application of commonly accepted defini-

tions of Open and closed systems. They conclude:

The matter is not so simple as it looks. . .because Of

some ambiguities. For one thing, what is an "Open sys-

tem?". . .As we shall see "Open" can by no means be taken

as simply "non—isolated. . ."

R. C. Buck Offered an intense criticism Of "General

"32 His attack was focalized onBehavior Systems Theory.

the writings of J. G. Miller and the systems group that had

grown at the University of Chicago. The essence of Buck's

article is "SO What?". He feels that the analogies used by

systems theorists are simple emptiness. Buck suggests the

example of a scientist, A, who finds a formula for the rate

of formation of frost in a refrigerator; of another, B, for-

mulating the rate of carbon deposit in an automobile motor;

and a "general systems theorist", C, who notices that both

formulas are the same.

 

31C. Foster, A Rapoport, and E. Trucco, in General

‘Systems Yearbook, eds., Ludvig von Bertalanffy and Anatol

Rapoport, VOl. II, (Ann Arbor: Society for General Systems

JResearch, 1957), p. 9.

32R. C. Buck, "On the Logic of General Behavior Sys-

‘tems Theory", Minnesota Studies in the Philosophy of Science,

\hOl. I, Eds., H. Geiger and M. Scriven, (Minneapolis:

lJniversity Of Minnesota Press, 1956), pp. 223-238.
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It seems apparent that Buck has not really gotten

the message that theorists are trying to put across.

Bertalanffy reacted to Buck's criticism Of Miller in the

following manner:

Although Buck justly criticizes certain unfortunate

formulations, his misunderstanding Of the basic prob-

lems involved makes one wonder how his essay found its

way into a treatise on "Philosophy of Science."33

Whereas R. C. Buck has written Off the feasibility

of a theory of systems, two somewhat more concise authors

have expressed valid concerns about general systems theory.

The Russian authors, V. A. Lestorsky and V. N. Sadovsky,

welcome the goals of general systems theory but carefully

pinpoint certain imperfections in its construction.34 It

is their feeling that von Bertalanffy has not defined a

theory but described one. If there is more "logical elegance"

in definition and further research and development perhaps

the imperfections can be eliminated. They make special note

of the need to apply Marxist-Leninist methodological prin-

ciples of analysis. They note:

elementary methods Of analysis and synthesis are

insufficient for the investigation of systems. More

complex methods are required, where the coordination

 

33Ludvig von Bertalanffy, "General Systems Theoryh-

a Critical Review", General Systems Yearbook, Vol. VII, (Ann

Arbor: Society for General Systems Research, 1962), p. 9.

34V. A. Letkorsky, and V. N. Sadovsky, "On Principles

of System Research", General Systems Yearbook, Vol. V, (Ann

Arbor: 1960), pp. 171—179.
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and subordination of elements and processes of their

function and development are taken into account. In

Marx's works, methods of thought were developed in de—

tail which made possible adequate representation Of

systems. . . .While Marx considers the classification

of special techniques and methods of thought adequate

for representing a given system as the most important

problem of methodology, Bertalanffy completely abstracts

himself from examining the problem. It is for this

reason that his theory cannot play the role of a

generalized scientific methodology.3

Thus, it is clear that systems theory does not exist

in any pure or absolute form. Although the criticisms are

not in great abundance, they are evident and in many cases

valid. As with any new body of knowledge or theory, there

must be continued definition and research of all fundamental

concepts.

Systems Theornyoday
 

Although systems theory is in need of continued

research and definition, there has been little hesitancy to

apply some Of the basic precepts of systems theorists. Many

systems oriented ideas are growing in importance today. As

a matter of fact, many are seemingly accepted as entities in

themselves.

Among the different systems approaches in use today

are systems engineering, operations research, human engin—

eering, information theory and systems, game theory,

 

351bid., p. 177.
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simulation, decision theory, cybernetics, instructional sys-

tems, planning systems, budgeting systems, management sys-

tems, and systems analysis.

As the literature concerning these systems-centered

methodologies is reviewed, there is continued reference to

the need for more study, clarification and definition of the

idea of system. However, this need is primarily centered

in the specific system application being treated by the

‘writer. Writers frequently talk about systems theory as an

accepted idea but Often avoid the importance of working to

establish a clearly defined body Of theory about systems in

general.

This study is concerned in part with continuing re-

search in the theory of systems. In order that thezpurpose

be met, we move to a more detailed study of an aspect of

systems theory: Open and closed systems. Part II of this

Chapter contains that aspect of systems theory.

Part II: Open and Closed Systems

Introduction

In the study of systems theory it is important to

:note that there is in reality no system that is completely

isolated from its environment. Likewise, there are living

organisms that tend to act like closed systems. For ex-

ample the schizophrenic Often seems to be out of touch

*with life around him.
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It is also important to acknowledge that the dis—

tinction between open and closed systems is never absolute.

Tsune Shirai has taken some note of this fact in his article

"Systemic Models for Social Groups".36 In summary, he feels

that we cannot regard inorganic and organic systems simply

as closed and open systems, respectively; the line is not so

sharp. Whether a system is to be treated as open or closed

must depend on the nature and degree of its relationship

with its environment.

What we are concerned with in this study is a concep-

tual representation of the educational process, namely,

people in groups--schools--who are experiencing unmobilizing

forms and degrees of stress. Thus, we will accept the view-

point Of many system theorists that, as Hearn points out:

human individuals and human aggregations. . .can be

most appropriately represented as Open, or more speci-

fically, as organismic systems. Organismic systems

are regarded as one type Of Open system.37

General Properties of Qpen Systems

Therefore, what has been previously delineated as

characteristic of "systems" also applies to "Open systems".

'Phey'are a part Of a suprastructure, and they have subsystems.

 

36Tsune Shirai, "Systemic Models for Social Groups",

Canadian Journal of Psychology, Vol. 7, (1953), pp. 126-32.

37Hearn, op. cit., p. 43.
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Each has a definite boundary; the objects of the system and

its environment have attributes; the Objects of the system

itself are variables and the Objects of the environment are

parameters.

There are additional general characteristics of

Open and closed systems. Open and closed systems may differ

in certain fundamental dynamic processes which govern their

Operations. The operation of closed systems is described

by the second law Of thermodynamics which holds that a

certain quality, called entropy, or degree of de—organization,

never decreases but tends to increase to a maximum until the

process in which it is operating reaches a state of equili-

brium. Therefore, closed systems are moving toward a state

Of maximum de-organization or toward homogeneity and the

leveling of differences. The classical example of this law

is the tea kettle of boiling water in a closed room. Upon

‘being removed from the stove, the kettle gives off heat into

the atmosphere and the atmosphere cools the water until the

process stops. Entropy or a state Of equilibrium has been

reached.

The same law operates in Open systems, but there is

another force operating as well. In Open systems, there is

a movement toward the attainment of higher order and hetero-

‘geneity. Bertalanffy says:
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. . .in Open systems there is not only production of

entrOpy or disorder but also the production Of the oppo-

site which may be called negative entropy, ordering or

organization. 8

Thus, both closed and open systems may attain

stationary states, although the nature of each is different.

A closed system must reach a state Of equilibrium. Accord-

ing to Hearn:

An Open system mey, provided certain conditions are

given, attain a stationary state in which the system

appears also to be constant, although maintaining its

constancy in a continuous change, inflow and outflow

Of materials.39

This condition is called a steady state.

One danger that must be reemphasized at this point

may come from thinking that systems are totally open or

totally closed. A system is not absolutely Open or closed.

There is no system which is totally closed in the sense

that it is completely independent Of its environment. Con-

versely, there is no system which is always totally open.

Some subsystems of an Open system may be functioning as

closed systems While the rest are Operating as open systems.

 

38Ludvig von Bertalanffy, "An Outline of General

Systems Theory", British Journal for the Philosophy of

Science, Vol. 1, (1950), pp. 156-157.

39Hearn, Op. cit., p. 41.
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The clearest way of dealing with this problem is

by assuming that an Open system at any point in time may

possess some degree of both Openness and closedness. At

certain stages of time, the system may be more Open or more

closed than at other times. We may speak, therefore, of a

system as fluctuating through various degrees of Openness

as internal and external factors change.

It is that concept Of "a degree of Openness" which

provides the basis for the present study. The hypothesis

Which this study seeks to test is repeated at this juncture,

so that the properties of Open and closed systems can be

placed in perspective as they are described. The hypothesis

states: Schools which are classified as innovative will show

a significantly higher degree of openness than will schools

which are classified as non—innovative.

Seven Specific Properties of Open Systems

Having noted the general description of Open and

closed systems, we can now in more specific terms make note

<3f the properties ascribed to open and closed systems. Sys-

'tems theorists, cite that Open systems are more responsive

'to their environment and exchange information with it. Thus,

'Ehey are likely to be more flexible and able to change. It

.is necessary, therefore, to enumerate those specific prop-

erties of Open systems.
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There is generally common agreement among systems

theorists that the principal properties of Open systems are:

adaptiveness, hierarchial order, stability or steadiness,

progressive systemization, progressive segregation,

wholeness or integration, and independence.

The first three of these properties are qualities

which can be found in varying degrees in a system. The de-

gree to which these gealities (adaptiveness, hierarchial
 

order, stability) are present or absent, will initiate the

processes of progressive systemization or progressive
 

segregation. Wholeness and Independence are states or con-

ditions toward which a system moves.

Open systems are more adaptive, more steady, with

a greater degree of hierarchial order. They will be char—

acterized by progressive systemization and movement toward

Wholeness. Closed systems will evidence less adaptiveness,

less stability, and less hierarchial order. They will be

characterized by progressive segregation and will be moving

toward independence.

In Figure 2, the properties of systems and their

relationships to each other are placed on a continuum.40

They are precisely described as gpalities, processes, and

states.

 

40Robert E. Keuscher, "An Appraisal of Some Dimen-

sions of Systems Theory as Indicators of the Tendency to

Innovate in Selected Public Junior Colleges", Unpublished

:Doctoral Dissertation, University of California, Los

.Angeles, California, 1968, p. 41.
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In Figure 3, EH1 open system and its environment

are represented as they might be viewed in a school. The

system is characterized by three subsystems, input-output,

and process.41

Having completed the discussion of the general prop-

erties of open systems, we move directly to a more specific

study of the seven basic prOperties of open systems: adap—

tiveness, hierarchial order, stability, progressive system-

ization, progressive segregation, Wholeness, and indepen—

dence.

I--Independence

Independence is a prOperty of a system and we have

described it as the state of independence. According to

Waetjen and Weisbrod:

A system has independence to the extent that a change

in one entity or subsystem effects change in that en—

tity alone and does not effect change in the systems

action.42

Hall and Fagen discuss the concept of independence

and state that, "it describes a set of parts that are

mutually independent and unrelated."43

 

41Walter B. waetjen and Kenneth C. weisbrod, "The

School and the Ego as Information Process", Learning and

Mental Health in the School, Association for the Super-

vision and Curriculum Development, (1966), p. 151.

42

 

Ibid., p. 157.

43Hall and Fagen, op. cit., p. 21.
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A totally independent system would actually be a

closed system. There is no communication across its boun-

daries or between its parts and thus is destined to a state

of equilibrium or total loss of energy. In other words, the

system will be heading toward a state of de—organization or

maximum independence.

Independence in a system in characterized by a high

degree of the process of progressive segregation. The sys-

tem has lost contact with its environment and the subsystems

are operating as independent autonomous units. It is a

rigid and unchanging unit and as a result does not meet the

demands of its environment. Communication has broken down

and goals and purposes have become muddled or lost. An

example of this, if carried to extremes, would be a nation

that crumbles and ends up as a group of separate indepen-

dent states,each of which perceives itself as a new system.

Robert Keuscher studied openness and closedness in

two—year community colleges in California. He defines eight

principal characteristics which he feels make up a precise

definition of independence:

1. Communication is poor or nonexistent, both

within the system and between the system and its environment.

2. The system is rigid and inflexible--unwilling to

change.

3. Because the system does not have clearly defined

goals, functions of the various subsystems have not been

clearly delineated.
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4. Procedures for making decisions within the sys-

tem are not precise and consistent.

5. Any minor modification of procedures is likely

to upset the system's operation.

6. The system vacillates between resisting change

and being overly impulsive. Changes are frequently made

without proper planning and preparation.

7. Change can occur in any one subsystem without

any noticeable effect on other subsystems or on the system

as a whole.

8. The system functions as a series of independent

entities rather than as an integrated unit.44

II--Wholeness
 

At the opposite end of the continuum from indepen-

dence is the state of wholeness. Some theorists would say

that independence and wholeness are simply extremes of the

same property. For purposes of assessing openness in sys-

tems, however, we will distinguish between the two concepts.

Hall and Fagen describe wholeness as follows:

If every part of the system is so related to every other

part that a change in a particular part causes a change

in all the other parts and in the total system, 219a sys-

tem is said to behave as a whole or coherently.

 

44Keuscher, op. cit., p. 59.

45Hall and Fagen, op. cit., p. 21.
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Waetjen and Weisbrod state:

Wholeness implies a maximum of effectiveness at the

other end of the scale from independence and a function-

ing of a system completely competent to cope with all

environmental demands.

A system characterized by wholeness would be quite

capable of meeting the demands of the environment. It

would be steady, adaptive and organized to operate at maxi-

mum effectiveness.

The more open a system is, the more "whole" it will

be. It can handle changes and all parts of the system are

affected by them. There will be a high degree of adaptive-

ness, stability, hierarchial order, and progressive system-

ization. This would be the state of a perfectly functioning

system which is constantly getting feedback and willingly

making changes suggested by the information received. The

goals and objectives are clearly defined and, in addition,

priorities have been established for procedures and structure

to facilitate those goals.

Careful planning and preparation are involved in

any changes, with the system not being too over-anxious or

resistant to change. Channels of communication are open

within the system and also with the environment. Systems

 

46Waetjen and weisbrod, op. cit., p. 156.
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with a high degree of wholeness function more as integrated

wholes than as independent subsystems.

Keuscher defines the eight principal characteristics

of wholeness as follows:

1. Communication channels, both within the system

and between the system and its environment,are open and

functioning.

2. The system demonstrates a willingness to make

the changes suggested by the information and feedback it

receives.

3. The system has a clearly defined mission and

has established priorities and procedures aimed at attain-

ment of its goals.

4. Procedures for decision-making have been estab-

lished and are known at all levels.

5. The institution is able to maintain a smooth,

steady Operation despite constant modification of proce-

dures.

6. Changes are made only after rational planning

and preparation, the system being neither resistant to change

nor too impulsive.

7. Change does not occur in isolation. Change in

any one subsystem may affect all other subsystems and the

system as a whole.
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8. The system functions as an integrated unit

rather than as a group of independent entities.47

III--Adaptiveness

Adaptiveness, one of three qualities which exist
 

in a system, is the quality or characteristic of being will-

ing and able to change in response to fluctuations in the

environment.

Waetjen and Weisbrod cite an adaptive system as one

that "changes in response to environmental change. In

general adaptiveness contributes to growth and productivity."48

Hall and Fagen state:

Many natural systems, especially living ones, show a

quality usually called adaptation. . . .they possess

the ability to react to their environment in a way that

is favorable, in some sense, to the continued operation

of that system.

If a system is to be adaptive, it must keep in close

touch with its environment. A less adaptive system shows

little awareness or response to its environment. Communica-

tion is broken down both into and from within the system.

 

47Keuscher, op. cit., p. 57.

48Waetjen and Weisbrod, 0p. cit., p. 154.

49Hall and Fagen, 0p. cit., p. 23.



69

Thus, the more Open system keeps close contact with

its environment and is constantly sensitive and adjusting

to the changing needs and demands of the environment. The

closed system shows little concern for the condition of the

environment,and the result is less adaptive behavior and a

tendency toward rigidity.

The principal characteristics of adaptiveness defined !

by Keuscher are:

l. The more open system maintains close contact with

its environment and is aware of its changing needs and

demands.

2. The more open system demonstrates a willingness

to make changes.

1.1 The more closed system has little contact with

its environment and is not sensitive to its changing needs

and demands.50

2.1 The more closed system is rigid and unwilling

to change.

IV—-Stability
 

Closely related to the concept of adaptation, is

the second of the qgalities of an open system: stability.
 

we have previously noted that both open and closed systems

 

50Keuscher, op. cit., p. 50.
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arezsubject to the effects of the second law of thermody-

1nanfics and tend to move toward stationary states of equili-

lxrium. Von Bertalanffy concludes:

Open systems may, provided certain conditions are given,

attain a stationary state. Then the system appears also

to be constant, though this constancy is maintained in

continuous change, inflow an outflow of materials.

This is called steady state.

Hall and Fagen note:

A system is stable with respect to certain of its vari-

ables if these variables tend to remain within defined

limits. . . .a system may be stable in some respects

and unstable in others.5

Thus, in an open system, stability is a result of

continuous modification of the systems procedures.

Waetjen and Weisbrod describe a stable system as:

. . .One which keeps its internal functions in a steady

state. The stable system is free to give up or to

modify entities as new one are added. . . .This implies

a state of openness to change which requires the

breaking down of new information into manageable amounts

and admitting it to reality. It suggests as well the

capacity to discharge stress induced by having to modify

some previously held facts to accommodate new informa-

tion which may be contrary to old information.53

A system must have the flexibility, along with the

capacity, to manage varying amounts of information input

51 .
Von Bertalanffy, Op. Cit., pp. 156—57.

52Hall and Fagen, op. cit., p. 23.

53Waetjen and weisbrod, op. cit., p. 154.
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without overloading the system function either in terms Of

quality or quantity.

Another important factor that can affect the stability

Of a system is "feedback". Hall and Fagen state:

Certain systems have the property that a portion of

their outputs or behavior is fed back to the input to

affect succeeding outputs. . . .It is a well known fact

that the nature, polarity, and degree of feedback in a

system have a decisive effect on the stability or in-

stability.54

Norbert Wiener also discusses feedback:

Feedback is the property of being able to adjust future

conduct by past performance. It may be simple as the

common reflex, or it may be a higher order feedback, in

which past experience is used not only to regulate speci-

fic movements, but also whole policies Of behavior. Such

a policy—feedback may, and often does, appear to be what

we know under one aspect a? a conditioned reflex, and

under another as learning. 5

The closed system tends to resist change. It can,

however, be too impulsive and change drastically without

careful planning. The Open system neither resists change

nor is apt tO make changes without adequate preparation.

Keuscher notes the principal characteristics of a

stable system:

1. The more Open system appears tO be constant and

steady although continuously modifying its procedures.

 

54Hall and Fagen, loc. cit.

55Norbert Wiener, The Human Use of Human Beings,

(New York: Doubleday Anchor Books, 1954), p. 33.
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2. The more Open system is neither resistant tO

change nor overly impulsive. Changes are made only after

careful planning and preparation.

3. The more Open system readily adjusts to a major

change and re-establishes its steady state.

1.1 The system which tends to be closed becomes

unstable and unsteady each time there is a slight modifica-

tion in its procedures.

2.1 The system which tends to be closed can either

be resistant to change or overly impulsive and make tOO many

changes too fast. There frequently is inadequate planning

and preparation before change is undertaken.

3.1 The system which tends to be closed finds it

difficult to adjust to a major change and takes a long time

after a change to return to normalcy.56

V--Hierarchial Order
 

The third quality which is vital to a system is

hierarchial order. It is the quality where proper balance

is highly important among the system components. Waetjen

and.WeisbrOd describe a system as having hierarchial order

if:

 

56Keuscher, Op. cit., pp. 52—53.
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it continues a gradation of entities and relationships

between entities. Under hierarchial order a system is

in the process of expansion from lower to higher levels

of integration. . . .The important ingredient here is

a state of interdependence among subsystems or entities

requiring a continuous flow of information to all en-

tities and permitting the inclusion Of new concepts and

generalizations into the hierarch of valued concepts.

Von Bertalanffy says that, "In many systems the com-

ponents themselves are systems Of a next lower order."58

Hall and Fagen relate in other terms:

. . .any given system can be further subdivided into

subsystems. Objects belonging to one subsystem may well

be considered as part of the environment Of another sub-

system. Consideration Of a subsystem, of course, en—

tails a new set Of relationships in general. The behavior

Of the subsystem might not be analogous with that of the

original system.

In other words, hierarchial order refers to an

ordering Of goals or purposes Of any given system. It also

refers to the development of priorities and the clear delinea-

tion Of responsibilities and functions. The decision-

making process is very carefully described and explained.

In an Open system there will be clearly delineated

roles for subsystems in moving toward its goals. The more

closed system will be confused in its goals and the sub-

systems will Often be in conflict or Operating independently.

 

57waetjen and Weisbrod, Op. cit., p. 155.

58Von Bertalanffy, Op. cit., p. 151.

59Hall and Fagen, Op. cit., p. 20.
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The decision—making process will not be clearly defined in

a closed system, whereas in an Open system the process will

have been carefully defined and explained.

In his study of Openness, Keuscher sets out the

principal characteristics of the quality, hierarchial order:

1. In systems which are Open, a hierarchy of valued

concepts exists constituting a system "point Of view" or

set Of goals.

2. In systems which are Open, priorities have been

established at high levels for system functions and pro-

cedures aimed at attaining the goals.

3. In systems which are Open, procedures for making

decisions have been established and are known at all levels.

1.1 In systems which tend to be closed, goals and

purposes are general and vague and are not likely to be

understood by all segments of the system.

2.1 In systems which tend to be closed, procedures

and priorities aimed at attaining system goals have either

not been established or are not understood by all segments

of the system.

3.1 In systems Which tend to be closed, procedures

for decision-making, if they exist at all, are unclear and

:not understood by all segments of the system.60

 

60Keuscher, O . cit., pp. 51—52.



75

VI-—Progressive Systemization

Progressive systemization in a system is a process;

the antithesis of the progressive segregation process in a

system. Hall and Fagen quite succinctly describe progress-

ive systemization as:

a process in which there is a change toward wholeness.

It may consist Of strengthening Of pre-existing rela-

tions among parts previously unrelated, the gradual

addition of parts and relations to a system, or some

combination of these changes.

According to Waetjen and Weisbrod:

a system has progressive systemization if in time

independence tends toward wholeness. Such systems be-

come progressively Open to accommodate change in both

the internal and external environments. The duration

Of the change is toward higher levels Of abstraction

and interrelatedness together with increasing capacities

to receive, incorporate and implement information into

the system. The resultant output (behavior) would be

more and more consistent with environmental demands for

competence. Feedback to the system would.become progress-

ively supportive and reassuring of the systems action.62

A system which is characterized by the process of

progressive systemization would tend to be more Open. Not

only would it become increasingly adaptive and show increas-

ing hierarchial order, but it would also be able to maintain

a relatively smooth Operational level regardless of change

and hence be able to attain a steady state.

 

61Hall and Fagen, Op. cit., p. 22.

62Waetjen and Weisbrod, Op. cit., p. 155.
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The principal characteristics of the process of

progressive systemization according to Robert Keuscher are:

l. The system is increasingly sensitive to and

receptive to information from both its external and internal

environments.

2. The system is increasingly willing to change in

response to environmental demands.

3. The goals or "mission" Of the system are pp:

creasingly clear.

4. Priorities and procedures for functions aimed

at attaining system goals are increasingly clear.

5. Procedures for making decisions are constantly

being clarified and becoming better known at all levels.
 

6. The system is increasingly able to pace itself

in the matter Of making change--avoiding both resistance

and.impulsiveness.

7. The system is increasingly able to maintain

smoothness in Operation despite change.63

'VII--Progressive Segregation

The converse Of progressive systemization is the

process Of progressive segregation. In his description of

progressive segregation, von Bertalanffy states:

 

63Keuscher, Op. cit., p. 54.



  
   

the sys

of inde;

that of '

indepen/

flea

the sys

dinate

each at

is rela

Anc

be explain.

Progre

zation

abilit

unitar

attain

actior

itseli

indepe

Partie

He

one is

tiatio

PIOgre

mainta

uPOn t]

of the

a limit

its pot

 



77

the system passes from a state of wholeness to a state

of independence of the elements. The primary state is

that Of a unitary system which splits up gradually into

independent causal chains.

Hearn analyzes the concept in different terms:

the system divides into a hierarchial order of subor-

dinate subsystems Which gain a certain independence Of

each other. . .this process Of progressive segregation

is related to. . .the products of negative entropy.

Another aspect of progressive segregation that must

be explained is discussed by von Bertalanffy. He concludes:

Progressive segregation also means progressive mechani-

zation. Progressive mechanization. . .implies loss of

ability to be regulated. As long as a system is a

unitary whole, a disturbance will be followed by the

attainment Of a new stationary state, due to the inter—

action within the system. The system will regulate

itself. If, however, the system is split up into

independent causal chains, regularity disappears. The

partial processes will go on irrespective of each other.66

Hearn cites dual consequences Of the two processes:

one is the entropic forces, the forces toward differen-

tiation and homogeniety, are held in check, that is

progressive mechanization and segregation are life-

maintaining. The other is that they impose constraints

upon the free interplay of the functional sub-systems

Of the system in which case they would seem to impose

a limit upon the degree to which the system may achieve

its potentiality.

 

64Von Bertalanffy, Op. cit., p. 148.

65Hearn, op. cit., p. 49.

66Von Bertalanffy, op. cit., p. 149.

67Hearn, loc. cit.
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Hall and Fagen note that it is possible for pro—

gressive segregation and systemization to occur in the same

system. It is their contention that:

These two processes can occur simultaneously, and go on

indefinitely so that the system can exist in some kind

Of steady state. . ."68

Thus, we can conclude that progressive segregation

is the movement Of a system toward the condition Of closed-

ness. The system is less adaptive and more rigid; subsystems

are more autonomous: communication is breaking down: contact

with the environment is being reduced; and less hierarchial

order is demonstrated. The system would have increasing

difficulty in adjusting to change and maintaining an effi-

cient Operational level.

‘Robert Keuscher summarizes the principal character—

istics Of the process Of progressive segregation:

1. The system is decreasipgly sensitive to and
 

receptive to information from both its external and inter-

nal environments.

2. The system is decreasingly willing to change in
 

response to environmental demands.

3. The goals or "mission" of the system are pg:

creasingly clear.

 

68Hall and Fagen, loc. cit.
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4. Priorities and procedures for functions aimed

at attaining system goals are decreasingly clear.
 

5. Procedures for making decisions are decreasipgly
 

clear and are not understood at all levels.

6. The system is decreasingly able to pace itself

in the matter Of change, being either overly resistant or

overly impulsive.

7. The system is decreasingly able tO maintain

smoothness in its Operation when change occurs.69

Summapy

We must be concerned today, in the study Of human

systems, with more than the study Of abstract part—functions.

It is more the Whole truth, and particularly the truth

about wholes, that is needed in practice. The kind of theory

which is needed for the understanding of human problems is

different from that which guides most laboratory research

or is generated from it. we need theory that is not formal

or mechanistic, but dynamic, not elementaristic, but holis-

tic, not narrow and specialized but comprehensive, not con-

crete and tangible, but on a level of abstraction that is

most appropriate to the problem at hand.

The problem at hand, Openness in systems, is of

vital importance. Thus, in order to carefully study the

 

69Keuscher, Op. cit., pp. 55-56.
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degree of Openness in systems, we have identified from the

writings Of systems theorists certain properties which

describe them.

Seven fundamental prOperties have been delineated as

characteristic of Open and closed systems. Three of those

properties are qualities which exist within a system to
 

varying degrees: adaptiveness; hierarchial order: and

stability. If those qgalities exist in a system to any

great degree, they initiate the process defined as progres-

sive systemization, which is the movement of a system toward

total integration and the ideal state of wholeness. If,

however, the three_qualities are lacking to any great de-

gree in a system, they set in motion the process defined

as progressive segregation. This is the destructive move-

ment toward the state or condition of independence or

degeneracy within a system.

This study will hopefully add some empirical evi-

dence to the development Of systems theory. Through the

testing of one Of its most vital concepts, Openness, some

clarification can be made regarding its generalizability to

social organizations; in particular, high schools.

The emphasis in the present Chapter has been on

the properties and characteristics of Open and closed sys-

tems. In Chapter IV the design and procedures used in the

study are explained.
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CHAPTER IV

DESIGN OF THE STUDY

This study attempts to test the hypothesis, "high

schools classified as innovative will show a significantly

higher degree Of Openness as defined by systems theory

than will schools which are classified as non-innovative."

Selection of the Schools

The schools in which the study was conducted were

identified from all public high schools in Oakland County,

Michigan, with enrollments exceeding one thousand students.

The intent was to identify four high schools which could

be classified as innovative and four high schools which

could be classified as non-innovative. This task proved

to be a difficult one. There can not be found a real con-

sensus in the literature or from practitioners as to the

definition Of an innovative school.

For the purposes of this study, a series of "inno-

vative" practices were identified from the literature and

from interviews with practitioners. The scale was formulated

from the practices identified and submitted tO a college

jprofessor, a practicing school assistant superintendent in

Charge of instruction, and a director Of testing and

81
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measurement in a county intermediate school district.

From their criticisms and recommendations, certain changes

and revisions were made. The scale used here was approved

by these raters as encompassing the necessary criteria for

measuring innovative indicators in high schools. The re-

sulting "Scale Of Innovativeness," as shown in Appendix I,

attempts to show the "degree to which a high school can be

classified as innovative."

The scale is divided into six basic categories:

1. Individualized Instruction;

2. Developments in Curriculum;

3. Developments in Technology:

4. Staff Involvement in the Decision-Making Pro-

cess;

5. Student Involvement in the Decision-Making

Process;

6. Developments in Ancillary Services.

A specific list Of criteria was developed which

'was considered important in assessing each particular

category. After considering each of the criteria for a

given category, a score from one to five could be given

thatvcategory.

The Oakland County Intermediate School District

seas approached to assist in the selection Of the innova-

'tive and non-innovative schools from Oakland County. The

(contention of the researcher was that this Office was more
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knowledgeable about the high schools in Oakland than any

other group. A panel Of four judges was chosen to select

the four innovative and four non-innovative high schools.

They used as their instrumentation, the "Scale Of Innova-

tiveness" developed by the researcher.

The four innovative and four non—innovative high

schools were selected by the judges and submitted to the

researcher as a block of eight schools. NO innovative or

non-innovative connotations were reported, thus prevent-

ing the researcher from biasing the results in the admin-

istration of the "Openness Scale."

Selection of the Subjects from each School

Upon selection of the schools, a contact was made

with each school by the Oakland County Office. They in-

dicated their support for the study and asked each high

school to cooperate with the researcher in conducting the

study. Individual appointments were then made with each

Of the high school principals tO explain the purpose of

the study and the procedures to be utilized.

It was very important to get an accurate picture

for each sample school Of the people's beliefs about the

Openness Of the school. In order to Obtain a representa-

tive group across levels within the school, to whom the

"Openness Scale" could be administered, the researcher

chose the following subjects from each high school:
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l. The principal and assistant principals;

2. The counseling staff;

3. The department chairmen;

4. A sample Of teachers;

5. A sample Of students.

Systematic random sampling techniques were used

to select the teachers and students in each school. The

attempt was made to select between ten and fifteen teachers

and approximately twenty to thirty students.

Utilization of the Instrument

The instrument utilized in this study is modeled

after an "Openness Scale" developed by Robert Keuscher at

the University Of California, Los Angeles. The Scale was

revised so that it could be administered to students as

well as adults. Several items were reworded to simplify

the meaning Of the concept. Some items were added to re-

fer tO students and their role in the school. The instru-

inent and the revisions were develoPed directly from the

body Of concepts, reviewed in Chapter Three, titled "gen-

eral systems theory."

Keuscher validated the instrument by submitting it

to a panel of experts in the field of education. He pre-

tested the scale on two groups Of subjects. The final

scale developed by Keuscher for use in community colleges

contained forty items. The scale is divided into five

subecales: nine items apply to "adaptiveness," seven
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items apply to "hierarchial order," six items apply to

"stability," eight items apply to "progressive systemiza-

tion—progressive segregation," and ten items apply to

"wholeness-independence."

The scale developed for the present study is re-

vised to contain fifty-two items: eleven items apply to

"adaptiveness," nine items apply to "hierarchial order,"

six items apply to "stability," twelve items apply to

"progressive systemization-progressive segregation," and

fourteen items apply to "wholeness—independence." It

also was pretested and revised.

The scale was administered to subjects in each

school in small groups depending upon when the individuals

were available during the day. Each group was given a

careful explanation Of the five possible responses for

each item On the scale. The concept assessed in each sub-

scale was also reviewed with the subjects to insure a high

degree Of comprehension. The subjects were instructed to

complete each Of the fifty-two items. Any subjects that

were in need of additional time to complete the scale were

granted that Opportunity. The explanation and administra-

tion Of the instrument took approximately forty minutes.

Every effort was made to establish a positive at-

‘titude on the part Of the subjects toward completing the

scale to the best of their ability. Each respondent was

asked.to indicate only his position on the form and no
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name. It was carefully explained that there would be no

way that an individual's responses could be connected to

him other than as part of a group.

The respondents were informed about the use of the

results by the researcher. It was made clear that the

name of the school would not appear in the study. Each

principal would receive the results of the study for his

particular school. It would be his concern as to how the

results would be used in the school. The confidentiality

Of the results was felt to be highly important by the

researcher.

In some cases, all subjects were not present on

the day when the instrument was administered. In those

cases, the researcher returned to the school and adminis-

tered the scale to those subjects who had been absent.

Testable Hypotheses
 

For purposes of this study the central hypothesis

is stated here in Null Form:

Null Hypothesis: NO significant difference will

be found in Openness between innovative and non-

innovative high schools when measured by mean

scores on the "Characteristics Of Openness Scale."

Symbolically: HO : M = M
l 2

Legend: M1 = mean Of innovative schools group

M2 = mean Of non-innovative schools

group
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The present study will also attempt to test the

following sub-hypotheses:

H02

03

O4

05

06

There will be no significant difference on

the mean scores Of Openness between adminis-

trators in innovative and non-innovative high

schools when measured by the "Characteristics

Of Openness Scale."

There will be no significant difference on

the mean scores Of Openness between counselors

in innovative and non-innovative high schools

when measured by the "Characteristics Of Open-

ness Scale."

There will be no significant difference on

the mean scores Of Openness between department

chairmen in innovative and non-innovative high

schools when measured by the "Characteristics

of Openness Scale."

There will be no significant difference on

the mean scores Of Openness between teachers

in innovative and non-innovative high schools

when measured by the "Characteristics Of

Openness Scale."

There will be no significant difference on

the mean scores of Opennessbetween students

in innovative and non-innovative high schools

when measured by the "Characteristics Of

Openness Scale."
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Analysis Of the Data

The instrument used in this study is the "Charac-

teristics of Openness Scale", which is composed Of five sub—

scales; adaptiveness, hierarchial order, stability,

progressive systemization-progressive segregation, and

wholeness-independence.

The subjects in each Of the schools were composed

Of five groups; administrators, counselors, department

chairmen, teachers, and students.

For purposes of analyzing the data Obtained on the

Openness scale, the analysis Of variance method was used

to find what differences existed. When the preliminary

analysis and F—test indicated significance, an appropriate

post-hoc technique was used to test the significance Of '

post-hoc comparisons. All significance testing was done

at the p .05 level.

The following information was desired:

1. The differences between innovative and non—

innovative schools when measured by the mean

scores on the total Openness scale:

2. The differences between groups (administrators,

counselors, department chairmen, teachers,

students) in innovative and non-innovative

schools;

3. The differences on the five-sub-scales between

innovative and non-innovative schools;
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4. The differences between groups in innovative

and non-innovative schools on the five sub-

scales (adaptiveness, hierarchial order,

stability, progressive systemization-progres-

sive segregation, wholeness-independence)

and on the total openness scale;

5. The differences between groups within innova-

tive schools.

6. The differences between groups in all schools.

The data was also analyzed in such a manner to

provide each individual school a profile of the responses

Of the different groups in that school. Mean scores by

item were provided for the school,for each group in the

school.and for the school as a whole.

Additional Data to be Analyzed

The main effect tested by hypothesis in this study

deals with the differences between innovative and non-

innovative schools and within-school groups in innovative

and non-innovative schools. The differences were sought

on the scores of "Characteristics Of Openness Scale."

There were, however, certain other main effects

about which no hypotheses had been formulated. These

main effects are important and provide pertinent data

both about the testing instrument (Characteristics Of

Openness Scale) and the characteristics Of Openness in

innovative and non-innovative schools.
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The other main effects specifically analyzed were

as follows:

1. An analysis of the "type-by-measures" inter-

action; Is there a significant difference between mea—

sures (adaptiveness, hierarchial order, stability,

progressive systemization-progressive segregation, wholeness-

independence) when innovative and non-innovative schools

are compared?

2. An analysis Of the "groups-by-measures" inter-

action; Is there a significant difference between the

five within-school groups on each Of the sub-scale mea-

sures?

Validipy
 

The instrument used for assessing Openness in this

study has been validated by submitting it to three experts.

Three college professors Of education judged the instru-

ment to be a valid measure Of system Openness in a high

school.

Reliability

The method used in testing for reliability was the

Hoyt Estimate of Reliability. This method allows the re-

searcher tO Obtain an estimate of the internal consistency

Of the instrument. This process was carried out for the

items in each Of the sub-scales. The reliability Of the

instrument was considered important to the analysis Of
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Of the data. NO previous reliability estimates had been

made for the instrument.

Summapy

In Chapter IV we have described the design of the

study, the methodology, and the procedures used. The

selection of the schools and subjects was described as

well as the rationale used in selection process.

In each school the Scale of Openness was adminis-

tered to groups Of administrators, counselors, department

chairmen, teachers, and students. The scores Of those

groups and also those Of the innovative and non-innovative

groups Of schools were analyzed, using an analysis Of vari-

ance. The hypothesis to be tested was stated: NO signifié

cant difference between innovative and non—innovative

schools will be found in Openness when measured by average

scores on the Openness scale. In Chapter V the data

collected is presented and analyzed.



CHAPTER V

ANALYSIS OF THE DATA

Presentation Of the Data
 

The primary purpose Of this study was to determine

whether schools which were classified as innovative would

show evidence of being more Open than schools which were

classified as non-innovative. The test instrument used

 

to assess the degree of Openness in high schools was the

"Characteristics Of Openness Scale" develOped for the

study. The scale is found in Appendix II.

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." Within school type there were four replica-

tions of "school building," the unit Of analysis. "Within-

school-groups" was crossed with "school-type" and contained

five levels: (1) administrators; (2) Counselors; (3)

Department Chairmen; (4) Teachers; and (5) Students.

The final factor, "repeated measures," was crossed with

both "school-type" and "within-schOOl-groups." Measures

contained five levels: (1) adaptiveness; (2) hierarchial

order; (3)§stability; (4) progressive systemization-

progressive segregation; and (5) wholeness-independence.

92
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Thus, the design produced is a 2 x 4 x 5 x 5 structure for

which the last factor is repeated measures.

The unit Of analysis was school-building. In

order to eliminate the difficulty Of unequal cell sizes

for the different groups, each school building was as-

signed a mean score representative Of that building. Thus,‘

each building had a mean score for total Openness and a

mean score for each of the within-school groups.

Each item on the scale was assigned a numerical

value Of one, three, five, seven, or nine. (See Figure 4)

The values for all items in a sub-scale were summed to

Obtain a sub-scale score. The five sub-scale scores were

then summed to Obtain a total Openness score. The value

Obtained by summing across sub-scale scores was divided

by five to Obtain a mean score for each school on the

total scale. The sub-scale mean scores were summed

across groups and by measures for all subjects in the

school. A mean score for each group and for each sub-

scale was then calculated. The same process was followed

for total openness scores. (See Figure 5)

' r3 r—1 0 [—1 m
r '

INine Seven Five Three One

Figure 4.--Method Of Scoring Individual Scale

Itemsv



From the raw mean scores an "analysis Of variance table"

was generated.
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Adaptiveness

Hierarchial Order

Stability

Progressive Systemization-

Progressive Segregation

Wholeness-Independence
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Total 322 /5 =

 

Figure 5.--Method Of Scoring One Total Openness

64.4

The raw mean scores can be found in Appendix III.

Table 5.1 is the "analysis Of variance.

The analysis Of variance table indicates the following

differences in main effects when tested at the p<.05

level:

1. NO significant difference between types:

novative and non-innovative;

2. A significant difference between groups; ad-

in-

ministrators, counselors, department chairmen,

teachers, and students;

3. NO significant difference between types by

groups interaction;

4. A significant difference between measures:

sub—scale scores;
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5. A significant difference between types by

measures interaction;

6. A significant difference between groups by

measures interaction;

7. NO significant difference between types by

groups by measures interaction.

The analysis of variance table gives a key to

where significant differences exist in the data Obtained.

After locating overall differences among the various

levels, it becomes necessary to evaluate certain Of the

comparisons among means where significant differences

occur .

Testing Of Hypotheses

Careful examination of the analysis Of variance

table provides immediate data which indicates acceptance

Of the major and sub-hypotheses when tested at the p<.95

level. This can be ascertained by noting the F-value,

which must be exceeded to have significance,and comparing

that to the calculated F-ratio for each level. The F-

ratio Obtained for "Type" (innovative and non-innovative)

*was not significant at the p<.05 level. Thus, we accept

_Ehe major hypothesis: Ho = There is no significant dif-

ference in Openness between innovative and non-innovative

.schools when measured by mean scores on the "Characteris-

tics Of Openness Scale."
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Study Of the analysis of variance table will also

show no significant difference between Types Of Groups in-

teraction. The F-ratio at the p<.05 level was not signi-

ficant and thus we must accept the sub-hypotheses formulated
 

for that main effect:

H There is no significant difference in the
02

mean scores of openness between adminis-

trators in innovative and non-innovative

schools;

HO3 = There is no significant difference in the

mean scores Of Openness between counselors

in innovative and non-innovative schools;

:
1
1

ll04 There is no significant difference in the

mean scores Of openness between department

chairmen in innovative and non-innovative

schools;

H05 = There is no significant difference in the

mean scores of Openness between teachers

in innovative and non-innovative schools;

HO6 = There is no significant difference in the

mean scores Of Openness between students

in innovative and non-innovative schools.

Analysis of Other "Main Effects"
 

The first main effect considered here is the "type

by measures" interaction. The Objective is to determine
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whether there is a significant difference in each of the

measures (sub-scales: adaptiveness, hierarchial order,

stability, progressive systemization-progressive segre-

gation, wholeness-independence) when innovative and non-

innovative schools are compared. TO test for this main

effect, the T-test for significant difference between

means was utilized. The formula is noted below:

 

In order to report at the p<.05 level using re-

peated measures, t for each measure was calculated at the

p<.01 level with 38 degrees Of freedom. For a significant

difference to exist, we must have values for p,of t>2.75

or t<-2.75. The data is reported in Table 5.3.

A significant difference exists between innovative

and non-innovative schools for the sub-scale measures Of

adaptiveness and stability. Innovative schools score

significantly higher on the "adaptiveness" sub-scale than

do non-innovative schools. However, an inverse relation—

ship exists in comparisons on the stability scale. Inno-

vative schools score significantly lower on the "stability"

sub-scale than do non-innovative schools.

The second main effect to be treated here is the

difference between "groups by measures" interaction. The

Object is to determine where significant differences exist
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between the within-school groups (administrators, counse—

lors, department chairmen, teachers, students) when com—

pared On the five sub-scale measures (adaptiveness,

hierarchial order, stability, progress systemization-

progressive segregation). In order to carry out this post-

hoc analysis, Tukey's Honestly Significant Difference (HSD)

test was applied. The Tukey HSD test is a multiple com-

parison test designed for making all pairwise comparisons

among means. The formula is noted below:

HSD = q

d,v Serror

In this case we must use conservative degrees Of

freedom (v) because of the repeated measures. Alpha is

set at .01 and degrees Of freedom at 24. HSD = 9.053.

The data is presented in Table 5.5. An analysis Of

the data presented indicates significant differences in

the way within-school groups score on the sub-scales of

-the "Characteristics Of Openness Scale."

Administrator scores differ significantly with more

other groups on more sub-scale measures than any other

‘withineschool group. Administrators differ significantly

from teachers on the sub—scales Of adaptiveness, hierarchi-

al order, progressive systemization-progressive segregation,

and wholeness-independence. Administrators differ signifi-

cantly from department chairmen on the same four sub-scale

 



T
A
B
L
E
5
.
5
.
-
M
e
a
n

S
c
o
r
e

D
i
f
f
e
r
e
n
c
e
s

b
e
t
w
e
e
n

W
i
t
h
i
n
-
S
c
h
o
o
l

G
r
o
u
p
s

o
n

S
u
b
-
S
c
a
l
e

M
e
a
s
u
r
e
s
.

 

 

M
e
a
s
u
r
e
s

 

P
a
i
r
e
d

G
r
o
u
p

.
P
r
o

r
e
s
s
i
v
e

D
i
f
f
e
r
e
n
c
e
s

g

S
y
s
t
e
m
i
z
a
t
i
o
n
-

P
r
o
g
r
e
s
s
i
v
e

S
e
g
r
e
g
a
t
i
o
n

W
h
o
l
e
n
e
s
s
-

I
n
d
e
p
e
n
d
-

e
n
c
e

A
d
a
p
t
i
v
e
—

H
i
e
r
a
r
c
h
i
a
l

n
e
s
s

O
r
d
e
r

S
t
a
b
l
l
l
t
y

 A
d
m
i
n
i
s
t
r
a
t
o
r
s

M
i
n
u
s

C
o
u
n
s
e
l
o
r
s

6
'
0
1
1

A
d
m
i
n
i
s
t
r
a
t
o
r
s

*

M
i
n
u
s

T
e
a
c
h
e
r
s

1
0
'
7
6

A
d
m
i
n
i
s
t
r
a
t
o
r
s

*

M
i
n
u
s

D
e
p
t
.

C
h
a
i
r
m
e
n

1
1
’
2
4
8

A
d
m
i
n
i
s
t
r
a
t
o
r
s

M
i
n
u
s

S
t
u
d
e
n
t
s

1
1
'
6
1
6
*

C
o
u
n
s
e
l
o
r
s

M
i
n
u
s

D
e
p
t
.

C
h
a
i
r
m
e
n

5
’
2
3
7

C
o
u
n
s
e
l
o
r
s

M
i
n
u
s

T
e
a
c
h
e
r
s

4
°
7
5
2

C
o
u
n
s
e
l
o
r
s

M
i
n
u
s

S
t
u
d
e
n
t
s

5
°
6
0
5

T
e
a
c
h
e
r
s

M
i
n
u
s

D
e
p
t
.

C
h
a
i
r
m
e
n

’
4
8
5

T
e
a
c
h
e
r
s

M
i
n
u
s

S
t
u
d
e
n
t
s

‘
8
5
3

D
e
p
t
.

C
h
a
i
r
m
e
n

M
i
n
u
s

S
t
u
d
e
n
t
s

'
3
6
8

4
.
0
5
6

1
3
.
0
0
5
*

1
0
.
0
2
1
*

1
4
.
7
5
8
*

5
.
9
6
5

8
.
9
4
9

1
0
.
7
0
2
*

—
2
.
9
8
4

1
.
7
5
3

4
.
7
3
7

2
.
2
0
4

6
.
8
4
6

3
.
6
0
8

9
.
8
4
8
*

1
.
4
0
4

4
.
6
4
2

7
.
6
4
4

—
3
.
2
3
8

3
.
0
0
2

6
.
2
4
0

4
.
4
3
6

1
3
.
5
5
9
*

1
2
.
2
6
9
*

1
9
.
9
0
5
*

7
.
7
8
3

9
.
1
2
3
*

1
5
.
4
6
9
*

-
1
.
3
4
0

6
.
3
4
6

7
.
6
8
6

3
.
2
8
9

2
3
.
6
5
0
*

1
6
.
0
6
4
*

2
0
.
5
8
3
*

1
2
.
4
1
5
*

2
0
.
3
6
1
*

1
7
.
2
9
4
*

-
7
.
5
8
6

-
3
.
0
6
3

4
.
5
2
3

 

p
<
.
0
1

l
e
v
e
l
,

d
f

=
2
4
,

H
S
D
>
9
.
0
5
3

o
r

H
S
D
<
—
9
.
0
5
3

*
=

s
i
g
n
i
f
i
c
a
n
t

d
i
f
f
e
r
e
n
c
e
.

103



104

measures noted for teachers. Administrators and students

show significant differences on all five sub-scale mea-

sures. Administrators and counselors,on the other hand,

do not differ significantly on any of the sub-scale mea-

sures.

Counselors and department chairmen score significant-

ly different only on the wholeness-independence measure.

Counselors and teachers score significantly different on

the sub-scale measures Of progressive systemization-

progressive segregation and wholeness-independence.

Counselors and students show significantly different

scores on the sub-scale measures Of hierarchial order,

progressive systemization-progressive segregation and

wholeness-independence.

There is no significant difference on any sub-scale

measure between students and teachers or between students

and department chairmen. Teachers and department chairmen

also do not differ significantly on any of the sub-scale

measures 0

Reliability Estimates
 

It was desired to Obtain data regarding the degree

to which the five sub-scale measures (adaptiveness,

hierarchial order, stability, progressive systemization-

progressive segregation, wholeness-independence) were

reliable. The Hoyt Estimate Of Reliability was used to
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measure the extent to which each sub-scale measured a

unitary construct. In this case the Hoyt Estimate of

Reliability gives an index of the dependability Of the

sub-scale. The Hoyt Estimate Of Reliability is arrived

at by using an analysis Of variance formula:

Hoyt Estimate Of Reliability =

MSsubjects — MSitems by subjects interaction

MS °

 

subjects

TABLE 5.6.--Hoyt Estimate Of Reliability for Five Sub-

 
 

 

 

Scales ‘

L

Number Hoyt Estimate

Sub-Scales of of

Items Reliability

Adaptiveness 11 .739

Hierarchial Order 9 .801

Stability 6 .625

Progressive Systemization- 12 827

Progressive Segregation '

Wholeness-Independence 14 .872

 

The results are presented in Table 5.6. Examination

Of this table indicates a high level Of reliability for

three Of the five sub-scale measures. Hierarchial order,

progressive systemization-progressive segregation and
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Wholeness-independence were all estimated at higher than

.800. Stability showed the lowest estimate of reliability,

measuring at .625. Adaptiveness was estimated at .739.

It was also important to correlate the sub-scale

measures with the total Openness scale score. That data

is presented in Table 5.7. There is a fairly high correla—

tion between the sub—scale scores and the total Openness

score with the exception of stability, Which correlates at

the .541 level.

Summagy

The major hypothesis tested in this study was ac-

cepted at the p .05 level. There is no significant dif-

ference between mean scores of openness in innovative and

non-innovative high schools when measured by the "Charac-

teristics Of Openness Scale". There is also no signifi—

cant difference On scores Of Openness between within—school

(groups when innovative and non-innovative schools are

compared.

Findings regarding other main effects did show

significance at the p .05 level. The main effect for

"type by measures" interaction showed a significant

«difference in mean scores. Innovative schools scored

significantly'higher on the "adaptiveness" sub-scale

rmeasure than did non-innovative schools. However,

iJnaovative schools scored significantly lower on the
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"stability“ sub-scale measure than did non-innovative

schools.

The main effect for "groups by measures" inter-

action also showed a significant difference. Numerous

significant differences were found between administrators,

students, teachers, counselors, and department chairmen

when post-hoc comparisons were made.

The Hoyt Estimate of Reliability showed the sub-

scale measures of hierarchial order, progressive systemi—

zation-progressive segregation, and Wholeness-independence,

to be very reliable. The stability sub-scale measure

showed a reliability Of .625. Adaptiveness measured at

.739. A high correlation existed between all sub-scale

measures and the total openness scale score, with the

exception of the stability sub-scale measure and the adap-

tiveness sub-scale measure. The stability sub-scale mea-

sure showed a correlation Of .541 and adaptiveness showed

a correlation of .739.

In Chapter VI the study is summarized briefly,

conclusions drawn, and recommendations made for further

research.





CHAPTER VI

SUMMARY AND CONCLUSIONS

Summary

Public high schools today are coming under increased

pressure to provide equal education for all youth. Quality

education based on the individual needs Of students is being

demanded at all levels. Although the demands are increasing

in intensity, resources seem to be increasingly more limited.

Administrators must plan and evaluate to deal effectively

with the dilemma. Schools must improve.

Few high schools have made significant strides

toward improving high school educational programs. Real

change and innovation are not common. One Of the concerns

Of this study was tO attempt to identify characteristics

which could be associated with innovative high schools. The

basic concept studied was the degree to which a school could

be described as an "Open system".

Systems theorists have identified seven fundamental

properties Of Open systems: adaptiveness, hierarchial order,

stability, progressive segregation, progressive systemiza-

tion, wholeness, and independence. In this study those prop-

erties were studied carefully, analyzed, and used to develop

an instrument for assessing high schools as "Open or closed

systems". The instrument was titled the "Characteristics Of

Openness Scale".
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It is Obvious from the literature that "systems ap—

proaches" are only in their infancy. Systems approaches in

education have been developed to an even lesser degree. This

study attempts to add more empirical data to the growing body

Of knowledge about the systems approach in education.

The study was designed to look at the degree of Open-

ness in innovative and non-innovative high schools. It was

hypothesized that: HO = There is no significant difference

in openness between innovative and non-innovative schools

when measured by mean scores on the "Characteristics Of Open—

ness Scale". It was also hypothesized that there would be

 
no significant difference in mean scores Of openness between

paired within-school groups when each group was compared

across innovative and non-innovative schools.

To test those hypotheses, an analysis Of variance de-

sign for repeated measures was developed and utilized. The

design involved four factors. "School type" had two levels:

"innovative and non—innovative". Within "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) department chairmen; (4) teachers; and (5)

students. The final factor, "repeated measures", was crossed

‘with both "school type" and "within-school groups". Measures

contained five levels: (1) adaptiveness; (2) hierarchial

order; (3) stability; (4) progressive systemization-

progressive segregation; and (5) Wholeness-independence.
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Thus, the design produced a 2 x 4 x 5 x 5 structure for

which the last factor is repeated measures.

Findings

Based on the data collected and analyzed in this

study the major and sub—hypotheses were accepted in null

form. They are stated as follows:

H =

O

02

03

O4 —

OS

NO significant difference will be found in Open-

ness between innovative and non-innovative high

schools when measured by mean scores on the

"Characteristics Of Openness Scale".

There will be no significant difference on the

mean scores Of Openness between administrators

in innovative and non-innovative high schools

when measured by the "Characteristics of Open-

ness Scale".

There will be no significant difference on the

mean scores of Openness between counselors in

innovative and non-innovative high schools when

measured by the "Characteristics of Openness

Scale".

There will be no significant difference on the

mean scores of Openness between department

chairmen in innovative and non-innovative high

schools when measured by the "Characteristics

Of Openness Scale".

There will be no significant difference on the

mean scores of Openness between teachers in
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innovative and non-innovative high schools

when measured by the "Characteristics Of Open-

ness Scale".

HO6 = There will be no significant difference on the

mean scores of Openness between teachers in

innovative and non-innovative high schools when

measured by the "Characteristics of Openness

Scale“.

There were, however, two other main effects Of the

study which produced significant results. The first dealt

with differences between innovative and non-innovative schools

on the sub-scale measures of the "Characteristics Of Openness

Scale". It was discovered that innovative high schools scored

significantly higher than non-innovative high schools on the

sub-scale measure "adaptiveness".

An inverse relationship was discovered between scores

on "stability" in innovative and non-innovative schools.

Innovative schools scored significantly lower than non-

innovative schools on the sub-scale measure "stability".

The second main effect studied, but not dealt with

under hypothesis, was the differences between "groups by

measures" interaction. It was discovered that significant

differences exist between scores of administrators, coun—

selors, department chairmen, teachers, and students when

analyzed on the sub—scale measures: adaptiveness, hier-

archial order, stability, progressive systemization-

progressive segregation, and wholeness—independence.
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Administrator scores differ significantly from

those of teachers on the sub-scales of adaptiveness, hier-

archial order, progressive systemization-progressive seg-

regation, and wholness-independence. Administrators differ

significantly from department chairmen on the same four sub-

scale measures as noted for teachers. The administrators

and students differ significantly on all five sub-scale

measures. On the other hand, administrators and counselors

do not differ significantly on any Of the sub-scale measures.

Counselors and department chairmen score signifi-

cantly different only on the wholness-independence sub-

scale measure. Counselors and teachers score significantly

different on the sub-scale measures Of progressive system-

ization-progressive segregation and wholeness-independence.

There is no significant difference on any sub-scale

measure between students and teachers or between students

and department chairmen. Teachers and department chairmen

also do not differ significantly on any Of the sub-scale

measures .

Conclusions
 

Administrators would do well to study the basic pre—

cepts Of Open systems and their value for more effectively

assessing the health or climate of the school organization.

The use Of the "Characteristics Of Openness Scale" can pro—

vide valuable data very pertinent to administrators and

others concerned with effective and efficient school organi-

zation. The perceptions of groups within the school toward
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the functioning of the school can be readily Obtained in a

simple and practical manner. The results Of the scale take

very little time to tabulate and analyze.

It is worth extensive consideration from administra-

tors tO note that innovative schools are perceived as much

more adaptive than non-innovative schools. Hopefully this

is one of the major concerns of a school; adjusting and

adapting to the varied individual and organizational needs

Of the school.

It is also important to observe that innovative

schools tend to be considerably more unstable than non-

innovative schools. The high school administrator must be

ready to face the possibility that if he strives toward

change and innovation, there may be periods of significant

instability.

One important conclusion relates to the manner in

which innovative and non-innovative schools are identified.

The method and technique used in this study were consistent

and thoroughly developed. However, after visiting the eight

schools involved in the study and administering the "Charac-

teristics of Openness Scale", there is some doubt about the

validity Of any method Of identifying innovative schools.

We need a great deal more evidence about the description of

an innovative school.

The work Of this study has reaffirmed my belief in

the importance Of process in organizations. In light of
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systems theory, process becomes even more crucial to the

development Of healthy school organizations.

The process becomes more than a subjective concern

when the data obtained from this study is examined. Signifi-

cant differences exist between within-school groups on sev—

eral of the sub-scale measures. Administrators and students,

for example, are discrepant on all five Of the sub-scale mea-

sures Of Openness. The two groups would experience consider-

able difficulty trying to work effectively toward the goals

Of the school if no attempt were made to develOp some com-

patibility of perceptions about the school. The same holds

true for administrators and teachers, and any other groups

within the school, when there is significant difference on

the sub-scale measures.

In all schools which I visited, there was a high de-

gree of excitement generated from students toward the research

project because for many it was the first Opportunity they had

been given to give feedback about the school and its Openness.

All groups within the school were very cooperative

and enthusiastic about the study. The fact that the school

would receive significant feedback about the school organi—

zation created a great deal Of interest.

The cooperation Of the staff members at the Oakland

County Intermediate School District was very gratifying.

Their interest and attention to the essence Of the study was

highly positive. Their efforts in obtaining cooperation
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from the individual high schools were crucial in making the

study a success.

Recommendations for Further Studyy

The present study should be replicated in other high

schools to determine whether there is similarity in findings.

There is need for much more evidence about openness in

schools and the relationship of Open systems to change and

innovation.

More definition is required concerning the charac-

teristics of innovative schools in light of the fact that

they have been shown to be significantly more "adaptive"

than non-innovative high schools. Further research is needed

tO define more clearly what there is about innovative schools

that makes them more adaptive.

There is need for more study about the "stability"

Of a high school. The fact that innovative schools are less

stable may be a desired quality. It may, however, be a qual-

ity that destroys characteristics Of innovativeness in high

schools. Those factors that cause instability need to be

delineated carefully for the use of administrators in effect—

ing change.

The significant differences on sub-scale measures be-

tween within-school groups needs to be studied more exten-

sively. These different perceptions Of the school as an

Open system could cause serious difficulties in reaching the

goals Of the school. The reasons for different perceptions

between within-school groups need to be identified. Valuable
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data would be Obtained for use of administrators in assess-

ing the organizational health of the high school.

The study should be replicated at different educa—

tional levels. Middle schools, junior high schools, and

elementary schools would be critical areas in which to con-

duct further study. Central administration Offices could

also be carefully studied to determine the degree to which

they Operate as an Open system.

Lastly, it would be profitable to take any one of

the properties of systems theory and study it thoroughly, in

isolation from the other properties. The refinement Of each

individual basic property Of Open systems would assist in

defining more specifically the total "Open system" construct.

The potential for further study of the Open systems

concept is great. There needs to be continued evaluation of

the concepts discussed and tested in the present study. Uni-

versity schools Of education and local boards of education

should encourage on—going research about the school as an

Open system.

Personal Feelings

The findings Of this study reinforce three basic

ideas Which the researcher has previously felt to be highly

important in high school administration.

The first is concerned with the present intensity of

student unrest in our schools. Administrators definitely

View high schools as more open than do students. Schools

need to become more Open in a manner that involves students
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in an active rather than passive way. The learning environ-

ment Of a high school can only be realistic when students are

involved in the learning process and making decisions about

it. The conflict between students and high schools today is

evidence of that fact.

Secondly, the same holds true for a great deal Of

the dissatisfaction that teachers feel toward administrators.

Teachers see high schools as significantly less Open than do

administrators. If teachers are to become more positive fac-

tors in the learning environment Of high schools, they too

must become part of the learning process and become involved

in making decisions about it. Only then can the school be-

come an Open system.

Thirdly, it is apparent that if a school is to tend

toward innovativeness, administrators will have tO risk the

possibility Of instability. If high schools are to become

more "adaptive" to the needs Of students and teachers, admin-

istrators will have to take the risk Of "making waves". TO

be an effective administrator and move toward providing

innovation in learning, is not a "safe" role to play. It

takes intestinal fortitude to be a real educational leader

in modern American high schools.
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APPENDIX I

SCALE OF INNOVATIVENESS

The purpose of this scale is to Obtain an estimation

of the degree to Which certain Oakland County Schools can

be classified as innovative.

For the purpose Of this scale we will accept the

following definitions Of Innovation:

1.

 

A specific, planned change for the purpose Of

more effectively achieving the goals and Objec—

tives Of the organization;

Any practice fitting the above definition,

which is not in common practice or use in the

Oakland County Area.

Listed in the scale are six Objective categories

Which describe possible innovative practices in high schools.

The categories are as noted below:

1. Individualized Instruction.

Developments in Curriculum.

Developments in Technology.

Staff Involvement in the Decision-Making Process.

Student Involvement in the Decision-Making

Process.

Developments in Ancillary Services.
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Beneath each objective category in the scale is a

specific list of important criteria to be considered in

assessing each category. Each of the criteria is to be

carefully considered so that an accurate judgement can be

made regarding the objective category.

There are five responses which may be used to

assess each of the categories. The responses are placed on

a continuum which describes the "Degree of Awareness and

Implementation of Innovations”. The continuum ranges from

an "extensive degree" of awareness and implementation to

"little or no degree" of awareness and implementation of the

innovative practice.

The diagram below shows the continuum and the appro-

priate responses for the different degrees of awareness and

implementation. Also shown on the continuum are numbers

which represent the different degrees on the continuum.

DEGREES OF AWARENESS AND IMPLEMENTATION
 

OF INNOVATIVENESS
 

(A (2) i3) (4) (5)

Extensive Moderate Little or None

INSTRUCTIONS FOR USE OF THE SCALE:

1. Complete one scale for each of the high schools

considered.

2. Read each objective category and the important

criteria for innovative practice.
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Circle the number of the response which best

describes the Degree of Awareness and Implemen-

tation of Innovativeness for each objective

category.

Add the five numbers (obtain one for each

category) to get a numerical description for

each school.
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SCALE OF INNOVATIVENESS
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DATA
 

NAME OF HIGH SCHOOL
 

NAME OF SCHOOL DISTRICT
 

ENROLLMENT OF HIGH SCHOOL
 

ENROLLMENT OF SCHOOL DISTRICT
 

ADDRESS OF HIGH SCHOOL
 

 

PRINCIPAL OF HIGH SCHOOL
 

SUPERINTENDENT OF SCHOOL DISTRICT
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OBJECTIVE CATEGORIES OF INNOVATION

1 2 3 4 5 I. INDIVIDUALIZED INSTRUCTION

CRITERIA TO BE CONSIDERED:

A. Continuous Progress

Flexible Scheduling

Differentiated Staffing

Multiple-Level Instructional

Materials

Team Teaching

Independent Study

DEVELOPMENTS IN CURRICULUM
 

CRITERIA TO BE CONSIDERED:

A. Science-Inquiry Approach, i.e.,

PSSC Physics, CBA Chem.

Social Studies-Conceptual Approach

Math—Modern Math, i.e., SMSG Math

English, i.e., linguistics, trans—

formational grammar

Vocational Training for Saleable

Skills, i.e., computer courses,

electronics

Interdisciplinary Studies, i.e.,

Humanities

Foreign Language-—-Audio—lingual

Programs for Slow Learners and

Under-achievers



1 2 3 4 5 III.
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DEVELOPMENTS IN TECHNOLOGY
 

CRITERIA TO BE CONSIDERED:
 

A. Computer-Assisted Instruction

Wet Carrels--Retrieval System

Closed Circuit T. V.

Teaching Machines--Programmed

Learning

Language Labs--Listening Posts

Other Audio-Visuals---Overheads,

film 100ps, tapes, photography

equipment, etc.

STAFF INVOLVEMENT IN THE DECISION—
 

MAKING PROCESS
 

CRITERIA TO BE CONSIDERED:
 

A. Involvement in Curricular Decisions,

i.e., course offerings and planning,

selection of materials, evaluation

Involvement in Decisions regarding

school rules and regulations

Involvement in the Evaluation of

Curriculum and School Rules and

Regulations

STUDENT INVOLVEMENT IN THE DECISION-
 

MAKING PROCESS
 

CRITERIA TO BE CONSIDERED:
 

A. Involvement in Curricular Decisions,

i.e., course offerings and planning,

selection of materials, evaluation

Involvement in Decisions regarding

SChool Rules and Regulations

Involvement in the Evaluation of

Curriculum and School Rules and

Regulations



VI.
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DEVELOPMENTS IN ANCILLARY SERVICES

CRITERIA TO BE CONSIDERED:

A. Counseling

Psychological Services

Psychiatric Services

Social Work Assistance

Health Services

Reading Services
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SCORES

INDIVIDUALIZED INSTRUCTION

DEVELOPMENTS IN CURRICULUM

DEVELOPMENTS IN TECHNOLOGY

STAFF INVOLVEMENT IN THE

DECISION-MAKING PROCESS

STUDENT INVOLVEMENT IN THE

DECISION-MAKING PROCESS

DEVELOPMENTS IN ANCILLARY

SERVICES

TOTAL NUMERICAL SCORE
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APPENDIX II

CHARACTERISTICS OF

OPENNESS SCALE

DIRECTIONS:

1. If you feel the statement on the left is most rep-

resentative of the school, place a check in the box

at the left end of the line.

2. If you feel the statement on the right is most rep—

resentative of the school, place a check in the box

at the right end of the line.

3. If you feel that neither statement accurately de—

scribes conditions at the school but is more repre-

sentative than the statement at the opposite end of

the line, place a check in the appropriate box at the

immediate left or right of the center circle.

4. If you feel neither statement is applicable to the

school, place a zero in the circle at the mid-point

of the line.

5. If you feel there is insufficient evidence to make

a valid judgement about the school, place the letter

:l:_in the circle at the mid-point of the line.

POSITION

SCHOOL

DATE
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