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Abstract:

This study has its roots in the problems our educational institutions are having in maintaining viable
operations. Two methods of solving economic problems are: (1) to increase income and (2) to reduce
expenditures to the point where income equals expenditures.

The use of systems techniques can assist in making available resources go much further by assisting
educational administrators in finding the true needs of the organization.

Development of skill in educational systems requires training= Training systems, however, cannot be
created until a background of theory and practice has been created= A literature study was done to
determine if an adequate background of theory and practice existed for the proposed systems/costing
function. The literature search indicated educational systems/costing procedures, implications,. and
practices in each of these areas: (1) establishing educational goals and objectives; (2) effects in varying
educational organization types; (3) use of educational technology; (4) use in school business practices;
and (5) use in educational evaluation.

A survey was done to ascertain where in the United States training in educational systems and costing
could be received. Three institutions were found with a total productive capacity of 60 personnel. A
survey of possible users pf the services of educational systems/ costing personnel was done and a
projected demand of 4,247 positions found, thus indicating net need for the expansion of training
facilities for such personnel.

Thirty-eight major institutions indicated a desire to cooperate in the development of a training program
for this type of personnel, and a list of 437 experts or potential program developers was found.

On the basis of these available resources, the background of theory and practice, and the demonstrated
need, the conclusion was drawn that it is feasible to develop a training program for educational
systems/cosing personnel.
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ABSTRACT

This study has its roots in the problems our educational
institutions are having in maintaining viable operations. Two methods
of solving economic problems are: (1) to increase income and (2) to
reduce expenditures to the point where income equals expenditures.

The use of systems techniques can assist in making available resources
go much further by assisting educational administrators in finding the
true needs of the organization.

Development of skill in educational systems requires training.
Training systems, however, cannot be created until a background of
theory and practice has been created. A literature study was done to
determine if an adequate background of theory and practice existed for
the proposed systems/costing function. The literature search indicated
educational systems/costing procedures, implications,.and practices in
each of these areas: (1) establishing educational goals and objectives;
(2) effects in varying educational organization types; (3) use of
educational technology; (4) use in school business practices; and (5)
use in educational evaluatione.

A survey was done to ascertain where in the United States
training in educational systems and costing could be received. Three
institutions were found with a total productive capacity of 60 person~
nel. A survey of possible users of the services of educational systems/
costing personnel was done and a projected demand of 4,247 positions
found, thus indicating net need for the expansion of training facilities
for such personnel. :

Thirty-eight major institutions indicated a desire to cooperate
in the development of a training program for this type of personnel,
and a list of 437 experts or potential program developers was found.

On the basis of these available resources,.the background of
theory and practice, and the demonstrated need, the conclusion was
drawn that it is feasible to develop a training program for educational
systems/costing personnel.




Chapter 1
STATEMENT OF THE PROBLEM
INTRODUCTION

Forward

_The investigator intends that this work may facilitate the
growth of American Eduéationa1.8ystems iﬁ accordance with the princi-
ples of John Dewey. He too was interested in the efficient use of

educational resources. To wit,

There are two ways of approaching the problem of

elimination of waste in the educative processes of the schools.
One is administrative. This takes the existing system as a
going concern, and inquires into the breaks and overlappings
that make for malajustment and inefficient expenditure of
time and energy on both the part of pupil and teacher. Useless,
and therefore harmful, mental motions are harmful and not merely
useless because they set up bad habits. The other may be called
PERSONAL, PSYCHOLOGICAL or MORAL (italics added). By these ad=
jectives is meant that the method starts from the side of
personal growth of individual needs and capabilities and asks

_ what school organization is best calculated to secure contimity
and efficiency of development.

o ¢ oJohn Dewey, 1940, Education Today, page 203e o o




Background

The American educational system is‘now under great stress
because of costs inherent to its operation. Taxpayers are turning
down both operational 1evi¢s and bond issues (Croft,1970). Teachefs
have organized into unions and are now demanding "their rights". This
force and the usual upward price pressures of inflation are compound-
ing the problems of school systems in maintaining viable operations
(Furno, 1971:89).

American industry was faced with a similar situation in the
early 1900's: inflation,'rising-costs, and no great technological
breakthroughs to improve productivity. One response which helped to
solve the industry diiemma during this pericd was the introduction of
the efficiency expert (Haber,1964).

The gfficiency expert of this.period was usually an independent
contractor who would do surveys of a company, a depaftment, a section
or a job and make recommendations as to the improvement of production
or reduction 6f costss Out of the experience of this period developed
:the proféséibns of Industrial Engineering and Cost Accounting.

. , fﬁe premise of this étudy is that the time is now right for
‘the dévélopment of an educational equivalent of the industrial engineer
and cost accountant. The conditions are approximately the same:

(1) rising costs, (2) technological breakthroughs on the horizon but

not here, (3) a body of experience with costing which is just beginning




3
to be codified. The tools to be used are approximately the same: just

as American industry in the 1900's had to be taught how to organize

the efforts of people into continuous production systems, the edﬁcation-
al administrators of the 1980%s must be taught how to efficiently apply
technology and the efforts of teachers into the intrinsically contin-

uous development of individual students.
FORMAL STATEMENT OF THE PROBLEM

Probiem Statement
IThe problem of this study is to establish the feagibility of
creating a training program for'educational systems/cost analystso
The term "Educational Systems/Cost Analyst" is being used to
stand for the concept of the educational eéuivalent of the industrial
engineer or cost accountant. This is a coined tgrm for use in this
.study. A by-product of the study will be a clearer defiﬁition‘of the
- . role that sﬁéh professionals might play. The terms educational systems
:anélygt and educational cost anélyst will be used interchangeaﬁly with
the térm educatioﬁal systems/cost analyste |
The term "Feasibility Study" is the process of gafhering infor;
mation about a proposed aqtivity; collating that information and pro-
viding the data for deciding whether to undertake the activity.
. The term "Training Prégrémﬂ was used to describe the process of

: . N
teaching/learning wherein specific skills and concepts are taught to
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pre-defined levels of proficiency.

The Nature of a Feasibility Study

According to Webster'!s Third New International Dictionary
(1963:305), the word "feasible" has the following meanings:

ADJ. 1: capable of being done or carried out (a__ plan)

2: capable of being used or dealt with successfully,
suitable
3: reasonable, likely syn. see possible.

A feasibility study would, therefore, evaluate a plan of action
to determine the extent to which it was reasonable, likely to succeed,
suitable or capable of being carried out with the expenditure of a
reasonable number or amount of resources.

The Northwest Region Educational Laboratory (1970:3) used four

stages of educational p;odﬁct development and dissemination. - They '

' were- 1. Search 2. Feasibility 3. Product Development and 4. Product

‘ Dlssemlnatlone The four stages were divided into 37 stepso The steps

associated with the Feasibility Stage were:

- Be Feasibility Stage.

5. Knowledge Search. Available literature and knowledge
relating to the proposed product(s) and the potential users
should be reviewed and pertinent data and information accumilated.

. 6. Feasibility Analysis. Assessing the practicability of
the proposed product(s) in terms of the nature and size of the
market; sales and distribution methods; production requirements,
managemént, personnel and organization requirements; and economicse.

7+ Copyright Patent Searche. Assurancé that the products or
ideas are free from prior rights through copyrights, patents
and/or contracts.




5

8. Feasibility Screeninge. Review of data and information
from items 5, 6, and 7 as indicated in the Decision Matrixe

The Plan to be Evaluated for Feasibility
The word "feasible" is an adjective and as such it refers to

something. In this instance that something is the following plan:

1. "Experts" in educational systems will be located.

2. The body of knowledée relating.to educatiénal systems functions
will be collated by this group of experts.

3. The experts will be brought together to create a training program
for educational systems/cost analysts.

o The training program will be further validated and developed in
a consortium of universities that teach teachers. _

5o Tﬂe graduates of such programs will be placed in educational
institutions. '

Components_of the Plan: A Backgyround
of Theory and Knowledge

No profession can be developed unless.a body of kncwledge has
already been created and organized to the point where its pracfitioners
have marketable skills or knowledge. The contention of this study is
that such a body of knowledge exists in disbursed form. Educational
systems analysts will need the‘same'tools that business systems
analysts need plus techniques that are unique to the educational situ-

ation. They will need skills in educational and psychological
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measureméht that are not required of theéir business counterpartse. Théy
will need an understanding of human growth and development that is not
required of their business counterparts. Just as the industrial engineer
knows industrial procduction, the educational systems analyst will be
required to know techniques of teaching and curriculum implementaticne.
Like the industrial engineer whose ﬁroduction plans can be completely
destroyed by the group norms of the workers, the educational systems
analyst must be alert to and understand the dynamics of human groups
that are reflections of the homes and communities from which students
-come. In addition, the proposed analysf mﬁst be cognizant of the
processes of chanée, political action, and public relations, as well
as the more prozaic aspects of management theory. Each of thé fields
mentioned have been and are now being researched and organized. The
requisite knowledge exists even if it is not yet organized into a

training programs

Current Programs for the Training of

Educational Systems/Cost Analysts

One of the reasons:for the copy/patent search step in the

Northwest Region Educational Laboratory'!s 37 steps of product develop-
ment of new educational téchniques is to insure that effort is not
wasted on topics that have been completely covered elsewhere. The
wheel has been invented. There is no longer any point in attempting to

do the job again. The same point épplies to the development of a
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program to train educational systems analysts. If the perfect system
exists, there is no point in developing another. The feasibility study
must, therefore, evaluate any programs discovered from the standpo;nt of
national adequacy. The discovery of programs which can be expanded to

meet national need will indicate that the development of another program

is NOT FEASIBLE.

Criteria for Feasibility

In addition to tﬁe.question of currently available training
programs, there are four questions that must be aﬁswered before any
developmental program may be deemed feasible:

1o Is there a démand for the product?

2. Is the demand currently being met?

3. Can the product be prodﬁcgd and distributed at reasonable

cost?

L, Are there any legal or cultural barriers to its development?

These questions will be discussed in the summary of this studye.
PRACTICALITY OF DOING A FEASIBILITY STUDY

| The intent of the next few pages will be to provide a synopsis
of the current state of devélopment in education systems and costing
analysis. The intent of this synopsis will be to show that:
l. There is a growing interest in educational systems and

costing technology.
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20 There exists a de&eléping body of knowledge in this field.
3. The penetration of systems and costing technology into
existiﬁg professional training programs is currently very
siight-~but that it does exisf to some extent.
The conclusion will be that it is feasible to do a feasibility
study because of the interest growth curve and the developing state of

knowledge in this field of endeavore.

.Growth of TInterest in Applying Systems
Technology to Fducational Problems

Since 1953 the interest in Educational Systems Analysis has

growvn, as indicated by citations in the Education Iﬁdex, from zero to 82
entries as indicated by Figure 1:(Page 9). .

‘ Moreover, the entries froﬁ 1957 to 1963 were essentially indus=-
trial engineering citations on how to teach systems concepts. Beginning
with 1964, however, the application of systeﬁs concepts to edgcational
problems really began with Osteﬁso's.(1963)‘"ﬁevelopment of a General-
ized Cafeteria Simulator®. 1964-1965 followed with Winthropts "Contem=-
porary Intellectval Ferment and the Curriculum of the Future! (1965),
Pace's "Data Proces;ing: Systems Analysis" (1964), Bishop'!s "Supervision
and Currlculum Director at Work: System Approach to Information Flow and -
Decision Maklng" (1965), Becker's "System Anglysis: A Prelude to Library
Data Processing" (1965), and Vandermeer!s "Systems Analysis and Medias

A Perspective®(1964).




Number YEAR 19XX
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Fignre 1. lMumber of Articles by Year in Fducation Index Categorized
as Systems Analysis or PPBS
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We have, therefore, in 1964~1965 the beginnings of the applica-

tion of systems technique to the whole of the educational process from

Avdio-Visual throughlBusiness Management through Curriculum to Super-

vision. Figure 1 indicates how interest in the concept has grown in

an exponential manner since 1964.

Status of Present Coursework in
Educational Systems/Costing

Thefe_are 831 college catalogs maintained by the Montana State

University Library. A random sample of 30 of these catalogs as given

in Table 1 (Page 11) indicates:

1.

2

36

4o

50

Courses in educational costing, if found at all, will be
found in the largest and most avant-garde of the educa-
tional graduate schools. In the sample, only one (1) such
course was found--at the University of Tennessee. -

Educational Systems Technology has made more progress in
being incorporated into educational training programs
than Educational Costing. The leader in this sample was
Florida State University, which had more courses than
the remainder of the sample combined.

Computer uses in Education has made more penetration into
the professional training than any of the remaining topics
of systems concern except for courses in Theory of Organiza-
tional Management. ‘

Courses in Educational Business Mahagement are few and far
between although one school (Rutgens) offered a major in
this field.

Courses in organizational theory have made little penetra-
tion into the training of administrators as separate courses.
Again, management theory seems to be concentrated in the
buginess and engineering schoolse.
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Table 1. Distribution of Education Courses in a Random Sample of
College Catalogs 7

Education Educational Educational Computer Educa- Sciettific Organi -

Courses Costing Systems Uses tional Decisio: =ticmal
Techniques Hosiress deking Theory
Manage—
ment v
1. 28 0 1 1 0 0 1
2. 190 0 0 0 0 0 1
3, 63 0 0 0 0 0 0
L. 0 0 0 1 0 2 2
5. 0 0 0 0 0 0 0
6. 113 0 0 2 2 0 1
Te 236 0 0 0 0 1 2
. 6 0 0 0 - 1 0 -1
9. 16 0 0 1. 2 0 0
10. 6 0 0 0 0 0 0
11, 80 0 0 0 0 0 0
12, 0 0 0 0 7 6
13, 123 0 0 0 . 0 0 0
1. -0 "0 0 0 0 0 0
" 15. 15 0 0 0 1 0 1
16. 6 0 0 0 0 0 0
17. 300 .0 1 2 1 1 2
18. 200 0 0 1 1 0 N
19. 30 0 0 .0 c 0 0
20. 20 0 0 0 0 0 0
21. 285 0 1 0 1 0 1
22, 0 0 0 .0 0 0 0
23, 16 0 0 0 0 0 0
2§- u37 1 0 1 .2 0 0
25, 16 0 0 0 0 0 0
26. Lol 0 0 2 0 0 -0
27. S 2. 0 0 0 0 0 0
28, 79 0 5 ﬁ 1 1- 1
29, 0 0 0 . 0 0 0 -
.. BL Q0 0 0 0 0 0
Totals hl7h 1 8 20 12 12 23
Mean 139.1 .03 27 .67 olt ol o717
Median 67 o 0 0 0 0 0
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Definition of Terms

The following terms have particular relevance to this studye.

They are used in this manner:

e

be

€o

fe

geo

h.

Feasible. Capable of being completed at reasonable cost.

Fducational System. An organization of humans, machines,

and equipment dedicated to the achievement of educational
or training objectives.

Educational Cost (benefit)e The effort required to achieve

-educational or training objectives measured in human or

dollar quantities. A benefit is a negétive costs

Supplye The number of educational systems/costing personnel
produced by NCATE approved schoolse.

Demands The number of educational systems/costing persénnel
needed by public schools and colleges, university adminis-
trators, and chief state school officers. l

Pyblic School. School districts listed in the U.S.0.E.(1970)
Directory of Public Elementary and Secondary Schoolse

College and University. Institutions of higher education
listed in Patterson (1971).

Chief State School Officer. Persons listed‘as the Chief

‘State School Officer in the U.S.0.E. (1970) Directory of

Public Elementary and Secondary Schools.
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i. NCATE School. Institutions of higher education with teacher

training prograhs approved by the National Council for

Accreditation in Teacher Educatione.
SUMMARY

Preliminarv Generalizations

It would seem, therefore, that there is a need'to develop train-
ing courses for Educationai Systems/Cost Analysts. Judged from journal
articles, interest on the part of professional educators seems to be
high, and the body of knowledge exists.

As judged from a sample of available college catalogs at MSU,
progress in incérporating fhése techniques’into the undergraduate or
graduate educational training programs hés been slight.

On the basis of the preliminary data, further effort in estab-
lishing the feasibility of creating a training program for educational

systems/cost analysts is judged to be warranted.

Contributions to Result from the Feasibility Study
This'study will result in the following contributions to the |

field of.professional education.
l. A logically derived, substantiated decision as to the
practicality of developing a training program for specialists in educa-

tional systems and educational costing.
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2o A revieﬁ of thé literature on educational systems and
costing.

H 3. A list of universities interested in working on the topic.

4o A list of people who are recommended to .generate the train-
ing program. o

5. A definition by practicing educational administrators of the
functions that an educational systéms/cost analyst should perform.

6. A listing by raﬁk of the training topics thought to be
important to the training of educational systems/cost analysts by
practicing educational administrators.

7. A projectionaof the number and salary range of probable

positions for specialists in educational systems and costing.




Chapter 2
SELECTED REVIEY OF THE LITERATURE

Forward.

s o oPublic schools have traditionally becen required by law
in the name of Yprudence!, to account for the monetary resources
they consume. They have met these basic requirements, but iv
_has been unusual for them to take the next logical step, in the
name of "stewardship'', and relate these monetary inputs to insti-
tutional objects and outputs. Educators have used as their ration-
ale for not doing so the complexity of their products and of the
educational processe. Their reluctance probably stems from a mis-—
understanding of the role of quantitative analysis in policy
decision making, to be referred to hereafter as cost-effectiveness
analysiss

Cost~effectiveness analysis cannot make decisions. It only
makes available and arranges data in such a fashion as to sharpen
the judgements of decision makers. Without analysis, there is no
basis on which to make decisions other than intuition. Intuition
(or subjective judgement) can never be removed from cducational
decision-making, but its use can be greatly limited. Reliance
upon subjective judgements alone places too much importance on the
biases of the decision-maker. The few, admittedly primitive, ‘
applications of cost-effectiveness analysis to educational problems
suggest decision making by intuition has resulted in -educational
firms operating at a low level of efficiency with respect to
stated institutional objectives. .

. « JAustin D. Swanson in Browder (1971:287)« » o
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THE DEVELOPMENT OF EDUCATIOWAL OBJECTIVES
AND GOALS THROUGH NEEDS ANALYSIS

Introduction

The systems funotion is primarily one of carefully analyzing
the objectives.and goals of an organization of humans, machines, and
resources. Theée facilities and goals are analyzed in order to
optimize goal achievement while ﬁinimizing resource requirements.

Systems personnel must, therefore, have skill in assisting
others in analyzing their'goals, in énalyzing their resources, and
in analyzing their organizational procedurss. While they may possess
these skills in themselves, their function is always #“staff" in thatb
.ultimately'the work is performed by others.

This section of tﬁé review of the literature will be devoted
to an analysis of the goalusetting process in éducatioﬁal institutions
from the standpoint of the systems analyst. It will demonstrate thét
goal setting is as much of a science as it is-an.art. The Community ‘
Oriented Change Process Model (COCPM) of the Northwest Region Educa-
tional Laboratory will be uséa-as an example of an educational goal-
setting training program currently in development. Programs like this
would be useful in the training of educational systems/costing

personnel.
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Approaches to the Establishment of Educational Goals and Objectbives

‘Methods of approaching the problem of eétablishing educational
goals can be classified into roughly three approaches:

1. Philosophical

2., Traditional

3. Ixperiential
In each of these three approacﬂes, the systems techniqué can be applied
to sharpen th¢ definition or meaning in ‘terms of resultant student
behavior. It can be used fo define in a succinct manner the nature of

the teaching/learning environment.

The philosophical approach. Given any internally consistent

logical set of relationships about the nature of man and reality, then
it is possible to design a curriculum which will be consistent with
that point of.view (DeYoung,1972:361). Curriculum design can be

' essentially a very logical inductive/deductive process wherein the
young can (within limits) be trained to think and act in a manner
consistent with the bhilosophical dictates of the culture or sub-
éulture. Prime ekamples of this approach to the establishment of
éducatiénal goals and objectives ares: Jesuit education, Monastic
education, and education in Communist China and Russia (Charters,1923:

3-33), (Beauchamp,1961:112).
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The traditional approach. A second approach to the design of

curricular goals is to follow the pre-éxisting patterns of trainingl
ﬁithout attempting to change them to meet current conditions (Charters,
1923:12-26). This approach has something'to-recommend it in that the
whole point behind formal "échooling" is to transmit the cultural heri-
tage through the use of reason (Dewey,191i0:331). This approach also
has the advantage of being con;ervative. If the curriculum used next
year is the same as that useé this year, then the results of that
curriculum will be approximatel} the same if the effect of individual

. differences in students is ignored. In fact, the results next year
might even be better than the Cericular.results this year-—if'teacher
practice results in better.classrooms.

The experiential approach. The third and possibly most widely

used approach to esﬁablishing educational goals and objectives and the
curriculum that results from them is that advocated by Joﬁn Dewey (19493
110-111). Pragmabism, és the Dewey approach is often called, is domi-"
nated bj the theme, "Doeslit.work as baéed\on experience?". How is this
guestion evaluaped? It can only be evaluated in terms of the pre-
existing aims of eduoation. Charters (1923:11) makes this point as
follows:
Summarizing, we may say that in order to determine the content
of curriculum the aim of education must be stated in terms both
of ideals and activities. When the aim is stated in terms of

ideals only, there is always a gap between the aim as stated and
the curriculum as ostensibly derived from such a statement.
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Conversely, when the activities are stated. without the ideals
which dominate them, there is no means of selecting the proper
method of performing the activities.

Dewey established the philosophical basis for the modern
approach to twilding curriculuﬁ with Pragmatism. Some say that
Pragmatism is not a philosophy because it has no epistomology nor
cosmology. It does, however, lay a rational basis for doing what
must be done in order to achieve a-desired resuit (Dewey,l949:l6)o_

As a result of the Pragmatic approach to curriculum construc-
tion, much effort in the last 40 to 45 years has beeq devoted to a
logical analysis of the nature of educational curricula in a democracy
(Stratemayer et al., 1958:16). Tn the process of doing this, attention
given to the needs of indi&idual students versus that of é;ciety as
a whoie has run £he gamut from the techniques of Progressive Edﬁcation
éo the recoﬁmendations of Admiral Rickover (1959). Yet, in spite of
the emphasis upon the needs of éociety in a democracy (Cay,1966), the
needs.of.the child in the classroom (Flemming,1963), and improvea
methods of dealing with groups (Benne,1961:1-15), something seems to be
missing. '

Complexity in‘Setting Educational Goals

and Objeetives in a Democracy

The someﬁhing missing in simplistic models of educational goal
setting in a democracy is the myriad of groups, sub-groups of religious,

ethnic, economic, and sociological factions that comprise our natione.
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Bvery father, moﬁher, aunt, uncle, grandfather and grandmother is a
member of one or more combinations of thése groups. They elect school
boards, pass bond issues and operational levies for schools. They have
attitudes, hopes apd desires that are directly reflected in the every-
day activities of every classroom. How can the curricular goals be
modified to suit their desires as reflected in the needs of their
children?

A-system for doing Jjust this exists. It is the Commnity
"Oriented Change Process Model (COCPM) currently under development by the
Northwest Region Educational Laboratory. The COCPM consists of é
semi-standardized approach te a process for generating the most appro-
priate set of educational goals and objectives for a school system.

It is a system designed to train school administrators, teachers, and
community workers in the techniques of setting educational goals and
objectives through community action so that every communiﬁy_can arrive

~at its own balance of curricular forces.
COMMUNITY ORIENTED CHANGE PROCESS MODEL

Tmportance of the COCPM

~ The COCPM is a training program of the type probably required
foxr one who would~specialize in educational‘systems and costing (Stutz,
1972:7~85). For this reason, it will be discussed in somewhat greater

detail in this section.
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The COCPM Approach to Establishing Educational Goals and Objectives

The concept of the systems approach to the establishment of
educational goals and objectives as presented in the remainder of this
chapter is essentially derived from the'developmental model ﬁsed by thé
RFD Program COCPil Sctivity of the Rorthwest Region Educational Labora-
tory (LWREL) as it stood in 1972 (NWREL, 1972a).

‘The NWREL:COCPM unit is engaged in pesearching.and developing
techniques of facilitating community involvement in educational
practice. The end product of their efforts will be a system for
training educational leaders in the use of the best that is currently
known about group involvement techniqué in facilitating educationél‘
change. It follows the systém flow such as that~giﬁen in Figure 2

from an article by Jesser (1969).

S R R
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Figure 2. Basic Phases in the Systems Approach to Planning. Upper:’
A Simplified Flow-Chart of the Process. Lower: A more Detailed Break-
down of the Systems Approache. .
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The COCPM builds upon the iterative process of‘aﬁalysis——
planning and design—-iﬁplementation--evaluation——analysié by building
a set of entry procedures wherein the following steps are started:

1. Preparation for Entry (NWREL,1972a)%

2. Needs Assessment (MWREL,1972b)

3; Skill Building (¥WREL,1972c)

4. Search for New Ideas (NWREL,1972¢)

5. Installation of New Ideas (NWREL,1972d) (NWREL,1972e)

6. Evaluation of New Tdeas (NWREL,1972f)

The total training prbcess to set up‘this program takes.approx-
~ imately 30 days spread over one to one-and-a half years. Once started
the system can be established to be cyclic self-perpetuating.

Figures 3 to 11 (Pages 24—32)'afe“;eproducti6§s of flip charts used
as an orientation to the-COCPMo They areireproduced*éy permission of
. Dr. Raymond J&ngeward, one of the original developers.of the program
and currently director of the COCPM development. They are inc;uded.
here because they outline:the séquence and logic of tﬁéﬁévents that
mst éccur in order_to.generate effective community involvement in the

development of the goals and objectives for a school district.

*See Literature Cited, Northwest Region Educational Laboratory (MWREL).
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Letter from the board requesting ‘ .
assistance in implementing the COCPM. Any directed change

process operating wiﬂhin a formal structure should be formally récog-
nized by that structure to prevent future conflict over roles. This
recognition’ should include a recognition of the general purposes of
the project; the powers conveyed to the project; and a statement of its
legitimacy. In the COCPM, this function is served by a formal letter

from the Board of Education to the Rural Futures Development Program,

- COCPM Activity of the Worthwest Region Educational Laboratory. In a
~ generalized system which would be used by an educational system/cost
. analyst, a letter like this would be required if he were an outside

~ consultant. If he were a staff member, then‘his position description

could be used to fulfill the same purpose. Covering letters or
memoranda from the superintendent to the principals involved is
extremely good insurance in this case also.

Financial commitment. The organization of people into effec~

tivély functioning groups dedicabted to cooperatively reaching mutually
derived goals does not happen by accident. Human effort is requirgd.
In our society, priorities in the ﬁse of human effort are set by
allocating money. The devélopment of educational goals and objectives
is no exception. If they are to be developed effectively, time and
effort (money) must be spent upon the task. Table 2, Page 36, gives

a sample bﬁdget for the implementation of a COCPM,
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THE COMMUNITY ORIENTED CHANGE PROCESS MODEL
is Designed To.
Include
A Broad Representative Group
of Locél People

School Board Members
School Administrators

School Faculty

Students

Community Citizens
in

Educational.
Planning and Decision Making

Figure 3. Chart 1 of the Northwest Region Educational Labora?dfy ]
Community Oriented Change Process Model Orientation Presentation
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THE COMMUNITY ORIENTED CHANGE PROCESS MODEL BASIC PRINCIPLES:

1.

2e

50
6o

7o

8.
9.

10,

The worth and dlgnlty of each 1nd1v1dua1°

Good schools demand the participation of individuals
in making decisions that directly affect them.

Teaching citizens skills in problem-solving, decision-
making and interpersonal communlcatlon will increase
group productivity.

Leaving skills with community leaders inspires confidence
in own ability and lessens continuing dependence on
outs1de helpu

Getting community members involved and staying involved
is the goal which will result in improved educational
opportunltles for the commnity.

'Recognizes that differences of opinions and conflict do

exist but can be dealt with constructively if open and
honest communication is established.

Spreads decision making among students, teachers and
citizens.

Assumes that teachers and administrators are willing to
serve in. the role of consultants to cltlzen groups. as they
study educational problemso

Reorients the roles of administrators and teachers to
become facilitators and implementers of changes that
have been agreed upon by citizen groups.

Recognizes that most often decisions are made on an-
emotional rather than a factual base but attempts to make

. citizens more ‘'data bases't,

Figure 4. The Community Oriented Change Process Model Basic
Principles - :
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THE COMMUNITY ORIENTED CHANGE PROCESS MODEL CONSISTS OF THE
FOLLOWING STAGES:

1. Prepafation for entry

2. Needs Assessment

3o Skills Building

4. Search fof New Ideas

5« Installation of new ideas

6. Evaluation of newly installed ideas

Complete implementation'of the Model in a School District requires
approximately 30 days spread over one year. ‘

Figure 5. Six Stages of COCPM Development
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4

STAGE 1

PREPARATION FOR ENTRY

INITTAL CONTACT WITH: SCHOOL BOARD, ADMINISTRATTION AND FACULTY

DESCRIPTION OF MCDEL

EXPLANATION OF COMMITMENTS REQUIRED:

1.

2

3,

L,

Letter from the Board requesting assistance in implementing
COCPM

Financial Commitment

Commitment of Board,.Administratibn'and faculty to philosophy
of COCPM ~ including necessary time commitment.

An A-V documentation of the present status of education in
the community.

Figure 6. Orientation Chart for COCPM Preparation for Entry Stage

i




28

STAGE IX

NEEDS ASSESSMENT

PROCﬁDURE:

1.

2
3.
L.

50

Students, staff and community members participate in
process of gathering and tabulating information and
data on school system and write a preliminary report
of results.

Opinions and attitudes of the community toward
education are obtained.

School record data on students, staff facilities,

-eurriculum and finance are collected.

Descriptive information on the cbmmunity is also
recorded. . ‘ :

Opinion leaders are identified from:
A. Students

. Be Staff
C, Community

Figure 7. Orientation Chart for COCPM Needs Assessment Stage
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OUTCOMES:

1. A group of students, staff and citizens who become
increasingly aware of school problems because they
have participated in the needs assessmente.

2o A preliminary document summarizing educationél needs
of the communitye

3. A representative mix of commnity leaders who will be
involved in later activities.

Figure 8. Orientation Chart for COCPM Outcomes
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STAGE IIX

SKILLS BUTLDING WORKSHOP

COMMUNITY ACTION TEAM

1.

3e

Lo

5,

Approximately 20-25 opinion leaders (sfudents, staff

and citizens) are trained in problem-solving and
communication skills in a 40 hour workshope

Use the Needs Assessment document and. other information
to identify priority educational problems, writes a

set of goals for the sc¢hool district, develops an informal
communication system, becomes aware:of the uses of power

and develops action plans on major educational problems.

Roles of the CAT are defined as well as procedures to be
used in the future. -

The CAT elegts its own chairman and secretary to facilitate
its worke.

Staff and student involvement parallels CAT activity

with plans for in-services.

Figuire 9. Orientation Chart for COCPM Skills Building Workshop




31

STAGE IV

SEARCH FOR NEW IDEAS

1.

2.
. 3o

4,

5
6o

7o

CAT with its Task Force Team's (TFT's) are supplied with
information and data during study of priority problems.

CAT searches literature, commnity resources and other
information sources for all needed data.

Representatives from CAT, students, staff and community'
members make a site visit of innovative schools to obtain
more ideas.

Site Visitation Team reports back on its findings.

CAT develops 1list of innovations that hold promise for
their future schoolse.

CAT determines priority of these for suggested incorporation

into school system.

CAT recommends priorities to school board.

Figure 10. Orientation Chart for COCPM Search for New Ideas Stage
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STAGE V

INSTALLATION OF NEW IDEAS

1.

2o

3o

be

5

6o

Ideas recommended by CAT to School Board and approved
by them are scheduled for installation.

Long range and short range goals are specified.

New ideas not requiring new materials and/or outside
assistance are implemented as rapidly as p0331b1ea

New ideas requiring new materials/equipment facilities
are identified and appropriate plans made.

New ideas requiring outside assistance are identified
and consultants found to help in the installation.

For each idea installed a preliminary plan for evaluation
will be included. :

Figure 11. Orientation Chart for COCPM Installation of New Ideas Stage
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STAGE VI
EVALUATTON

1. CAT members are taught appropriate skills needed to
determine effectiveness of new programs.

2. CAT members participate in gathering information and
data needed to assess the new programs.

3. CAT members will tabulate and analyze data and draw
up recommendations for consideration of the school board.

L, CAT will consider new problems and/or new ideas for
discussion and/or implementation. ,

5. CAT will review its own operatioﬁ to determine what
alterations, if any, are needed to increase its
effectiveness.

6. CAT will establish plan of operation for new years.

Figure 12. Orientation Chart for COCPM Evaluation Stage
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Orientation Chart of the COCPM Group Relationships
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Table 2

Tllustration: COCPM Budget

Puage Item : Manpower " Dollars

I. Team Development Phase (3 months)

. 3

" l. COCPM Leader 1/2 time 3 mos.(30 m.d.) 3,000
2. Photographer _ 5 m.d. 250
3. Secretary 1/3 time 3 mos.(20 m.d.) 600
o Travel 1,00
5. Supplies and misc. expense » 200

B Pl 150

IT. Needs Assessment Phase (3 months) ,
1. COCPM Leader 1/2 time (30 m.d.) $3,000

2. Consultant fees (Survey leaders) 2,000
3. Secrebary 1/2 time (30 m.d.) 900
o Printing , " 500
5. Travel (for paid and unpaid survey leaders) - 1,000
6. Postage (for questionnaires that must be left) 100
7. Supplies and misc. expense . 100
8. Data processing ‘ 300

, $7,900

TII. Search and Goal Setting Phase (3 months)
l. COCPM Leader

1.1 Problem Solving Work-shop 10 days $1,000

1.2 Search for new ideas 10 days 1,000

2, Consultent fees (Survey leaders) 2,000
3. Secretary 3/l time (L5 m.ds) 1,200
Y. Travel (task force to see pilot schools) 14,000
S« Supplies and miscellaneous . 200
6., Curricular materials 1,000
10,1400

sdilan Days
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Table 2 (continued)

Phase Ttem Manpower Dollars
IV. Installation Phase (3 months) .
1., CCCPM consultant (phased out here) “( 5 medes) $ 500

2. Secretary

3. Substitutes for teachers during

1/l time (15 m.ds) 150

in-service training time 2,000

‘hie  Curricular materials 3,000

5. Consultant fees 500

6. Supplies and miscellaneous 150

' “ 5,600

Annual Total for First Year of COCPM $29,350
V. Evaluation Phase (Next fiscal year)

1. Evaluation consultant (10 m.d.) $ 1,000

2. Secretary 1/5 time 10 months 1,200

3s Evaluation instruments 1,000

L. Miscellaneous : . ‘ 500

Annual Total Second Year of COCPM o $ 3,700

Cost of One Complete Two Year Cycle $33,0§O

Comménts on the illustrative budget. Hote that the illus-
frative budget does nbt include such items as overhead expenses,
personnél'benefits, etc, ’The intent is to glve the reader some insight
into the relationship thaf’exists between the financial plan and the
action plen that will result from that plan. This illustrative budget

highlights the following facts:
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(1) the process of developing educational goals can be reduced
to a trainable science; (2) the process of developing educational goals
is a budgetable expense; ana (3) it is a legitimate cost of doing
business.

Tho makes educational goals and objectives in the COCPM model?

In the COCPM method of educational goal development, all_relevant-'
groups Jjointly decide upon the objectives to be met by the schools and
the major goals of instruction to be used in the‘process of evaluation.
As indicated‘in Figure 3, Page 2L, the groups most likely to be repre-
sented in the précess are: (1) school board members, (2) school adminis-
tration, (3) school faculty, (L4) students, and (5) miscellaneous
citizen groups. As indicated in Figure 11 (Pag§azi,the results of the
task force groups does not become official poiicy until the school '
board agrees to act upon the recommended progrém. They will usually.
not do so unless the program has first bgen sﬁbmitted to £hem with thé
appfoval'of the school administrative ofificials° Even the approval of
the schoolladministration does not p£eclﬁde thg use 6f professional
judgement on the pért of the £eache;s involved. In short, the
authority and responsibility roles remain unchanged. The change comes
in the techniques used to carry out the responsibilities.

The .mechanism of changs: the community action team (CAT). ~ Since

the Community Action Team (CAT) will have great flexibility in what it

does or does not do, it is imperative that the original charter for

o
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this organization be very clear. The change agent consultant

(COCPH leader) should also have had some experience in working with
groups like this so that he can help the‘CAT to avoid overstepping ips
consultative role to the educational institution. This team is usually
formed at one or more. general meetings to which the public is invited
(encouraged) to attend. tieetings restricted to other specific target
groups such as students,“teéchers,'board members, etc. ﬁay also be held.
lembers of the CAT are not elected at these meétings. These meetings .
are used to select topics‘of'general concefn and to solicit nominations .
for the CAT on the basis of personal interaction. A sociometric
~analysis (computerized) is then used to insure that the largest group
possible has a direct channel to the CAT. The CAT will also have sub-
committees called Task Forces. The Task Forces are £emporary groups
which afe gathered to do particﬁlar Jjobs. Jobs.of particular interest
which maj require Task Forées are: Pre-assessment, organisuation, needs

. assgessment, séarch, installation and evaluation. In fact, each Task
Fdfce can bé brﬁken into smaller and more sﬁecific functions as needed,
fbr examplg, pre-assessment of the educational needs on the northlside-
of town,.etc. |

Preparation for entry. The first step in the process, as

previously indicated, revolves around the questions of legitimacy,
financing, philosophy and pre-assessment. In the original version of
COCPH the COCPM leader played the role of news photographer and .

T 1 .
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and photographed such things as: the condition of the parks and schools,
drop-outs at work énd play, the condition of ﬁeighborhoods, and commun~—
ity services. Such pictures provided graphic stimulation at group meet-~
ings to encourage discﬁssion of school problems. It also provided the
"before! evidence for evaiuation purposes. In some instances the
audio—%isual‘presentation or documentation may be delayed to become
part of the pre-assessment or needs assessment programs.

Tmage of potential. The COCPM model as reported in Figures

3-9 provided . for communibty participation in the initial organizational
meetings. The usual method used a general meeting which.was broken

into work.groups after the general orientation session. Each work group
of four to seven persons listed their éoncerns, and at a dgsignated time
all reported back to the general session. At this point each work group
gave its report and an over-aliwpriority was given to the concerns by
group vote. Unfortunately, in the usual situation the nuﬁber of
.concerns which were voiced were greater than the resources available to
solve them. The original model solved this problem by putting a
priority from 1 to N on all concerns and‘dealt only with those of
highest priority. In spite of the fact that concensus methods of
selection were used, the model tended to force groups into figﬁting for‘
"their! coﬁcerns. The ultimate effect of this tended to increase
community division instead of welding groups together to solve the

communal educational problems.
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Current (1973) versions of the COCPM materials are attempting
to solve this problem by incorporating the "Image of Potential Ideal"
(IOPI) as propounded by Dr. Ron Lippit and Dr. Id Moe.

The IOPT is used by the group leader as the means through which
the concerned groups can expreés their ideals, hopes, and desires for
the future of thelr school three to five years hence. Once a concensus
description of that school is developed, then the barriérs to the
attainment of that ideal are analyzed.

The community educational needs survey questionnaire procedure
is then created frgm the reference point of the IOPI and the perceived
barriers. |

It is not currently known whether this will overcome the
fractionalizafion tendencies noticed in previous trials of the COCPM.

Skills building. After the CAT (Community Action Team) has been

formulated from the opinion leaders of the community, the COCPM leader
starts a workshop in tﬁe skills necessary to do a good needs survey,
cﬁrriculap'énalysis, finding solutions, implementation, and evaluation
éf educational results. The process does not assume that people know .
how to use the universal skills of problem-solving, decision-making
and inﬁer;personal communication. These are also’stressed.

As the practical application of their new-found knowledge, the
CAT develops the Needs Survey Questionnaire and the Needs Questionnaire

Survey Procedureu They then administer the questionnaire according to
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.fheir procedure. Thé first product result of this group will be the
Needs Survey. Skills building will continue, however, until the fivst
evaluaﬂion report is completed,

Search for new ideas. Finding needs, developing an IOPI,

specifying barriers will all come to naught if a plan cannot be devised
to achieve the ideal or to overcome the "barriers". Since effective-~
ness in sélving problems is highly dependent upon the conceptual and
physical tools used in the solution, one very uSefui solution strategy
is t9 search for tools that have been used to ‘'solve similar problems.
This 1s the next step after the submission and acceptance of the Needs
Assessment. This seargh will entail not only library étudy,-survey of
vendors, ERIC searches, etc., but it may (and usually does) involve an |
on-the;site visitation to‘pilot schools by a task force team., They will.
see the innovation in action and will evalﬁate its ﬁsefulness to their
school situation. Since the skills building sessions are parallel to
this aétivityy‘the site task force visitation team is well armed with
questions to determine.if £hey are seeing‘aniipﬁovation or a public
relations gimmicks,

Money, for t-hi's type of- search wag included in the COCPM budget
iTable 2, Page "35) as was money for ;ollécting samples of useful materials
. foundo | '
When the'search for new ideas approaches the point of diminish-

ing'returns,,the plan of action is developed out of the tools and
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concepts available,

Installation of new ideas. ‘The bu@gep_(Table 2, Pge. 35). also

includes money to buy-the materials:pecessafy for the pilot trials of the
imnovations deemed to be useful, It also includes monies to provide
. for the required in-service training time to insure that teachers know

how to use the innovation.

Evaluation of the newly installed ideas. The newly installed
ideas may solve the problems presented by the Eérriers—-or they may not.,
The innovation may have been good, bad or indifferent. Its implemen£a~
tion mey have been good, bad or indifferent. A%-some point in time
someone should look at the effects of the innovation and make a rational
decisioh to continue it, change it, or kill it. ‘It is the function of
the evaluation task force of the CAT to do just this. After the.innd—
vations have been in effect for some time, the task force should review
the situation and make a recommendation as to its continuénceo One of
the criterion upon which an innovation may be legitimately éccepted or
rejected is that of cost in térms of dollars, teaéher'time, or student
time. If an innovatién costs more in student time and effort than a
conventional method of reaching the same goal, then it shéuld be rejected

even if by some odd happenstance it costs less in dollars.

Section Summary ' Ce T

This section reviews some of the current developments in the
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procéss of systematically Qeveloping objéctives and goals for education-
al institutions.
The Community,Orieﬁted Change Process Wodel of the Northwest
Region Educational Iaboratory was used as one illusiration of the type
of training needéd by educational system/cést analysts who might wish
to act in the role of consultant to an educational institution in the

establishment of its goals and objectivese.
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EDUCATIOMAL SYSTEMS AND SCHOOL
ORGANIZATIQUAL PATTERNS .

Introduction

Once tentative -educational objectives and goals for an educa-
tional institution are established, then implementation plans become
necessary. As indicated in the previdus‘section, effective ilmplemen-—
tation is highly dependent upon the tools available and the administra-
tive organization within which the curricular experience is to take
place. This section will be devoted to a discussion of relationships
between educational costing and methods of school organization both
between and within classrooms as they relate to the pfojected organi-
zation role of educational systems/costing analysté. It will be shown
“that educational costing can be applied in the various organizational
pattermns. It will also bé demonstrated thét educational éosts will vary
by organizational type. As a result, the need for an educational
quality control unit as an adjunét to any educaﬁional organization will

be developed.

' Types of Educational Production Technigues

Viewed from the standpoint of the learner, there are three
types of learning situations: self-instructional, tutorial, and group.
In the self-instructional situation, the learner takes total responsi-

bility for the direétion of the learning situwation. In the tutorial
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gituation the responsibility shifts to one or more teachers. In the
group situation, the responsibility for the direction of the learning
process shifts to the teacher and.thé student becomes one of many.

When these three types of educational situations are viewed as
educatlonal production techniques, they fall into two groups: continu-
ous and discontinuous or batch. Both tutorial and self-instructional
techniques are continuous in the sense that the studenﬁ starts where
he is, and the tutor modifies his goals of instruction until he is able
to start where the student is. Group instruction by definition must
be discontinuous in ‘the Sense‘thét the instructor must éttempi to opii-
mize the instrﬁctional goals to the overall level of the class. In the
process of generalizing to the instructional level of the total class,
the instructor meets the 6vera11 needs'&f none. Discontinuities in the
instruétional process arise for eaqh student in such a situation. If
the student is unable to bridge the gap with his self—instructional
skills, faiiure results. When the student is able to bridge the gap,
learning has occurred. In this latter case, the student is said to
have been "motivated" to learn since he has reached a goal which was
set for.hiﬁ by anofher peréon or society. In this.study,.the term
"batchﬁ‘will be used to describe the proces; whereinva group of stu-
dents achieve the "same" educatiorial objectives simultaneously in groups
or batches. The term "conﬁinuous” will be used to describe instruction-

al organizations wherein the instructional probess is tailored to the
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needs and interests of each individual.

Significance,of Batch and Cbntinuous Hethods
of Imstruction to iducational Costing '

Most educational institutions in the:United States use a batch
method of educational production as cpposed to the continuous method.
At first glance, this difference might §éem superficial to educational
costing. .It's not. Under the batch or grade method of organization,
the application of technology to the educative process cannot reduce
educational costs. It can only increase them. The reasoning for this
statement goes something like this: Givén that students may progress
éducationally only by age groups and that technology cannot make gt~
dents ph&sically age faster, then technbiogy cannot ircrease educational
production, and any money spent on it is "wasted". This reasoning is
further reinforced by the fact that teachers are always required by
~ educational institutions to perform the "custodial! or "bébyhsitting"
functions of the institution. Under the.batch method or'organization
it takes 12-13 years to produce a high school graduate; L more years
to produce a:bachelor's degree; one or two more years to produce a
masﬁer's degree and one to four years beyond that to produce é doctorate.
The student from academically accelerated classes may be able to handle
himself more effecti#ely in targeted situations than students taught by
the conventional textbook method; but without extremely sophistocated

educational evaluation, the results will not be known for twenty years.
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Zven then, specific causitive factors will have been'completely con-~
founded by the intervening history.

To swmnarize, without édministrativc changes in thé institution-~
al certification and record keeping systems, educational innovation can
only increase edﬁcational costs when such innovations are used in
addition to conventional instruction (Trump, 196.1:12).. This has long
been known. There have been many a£tempts to ovefcome the difficulties
inherent in the grade organization. The following péragraphs review

some.of them,

Plans of Educational Organization

Doll (1970:13) characterizes the period from 1900-1970 as a
period where the interplay of many educaticnal forces causedvthe devel~
opment of many imnovabive approaches to the organization of public edu-
cation. Among the sysﬁems he mentions are: (1) the Dalton Plan: (2) the
Winnetks Ungraded School and Open School Plans; (3) the Uﬁit Method,
Activity, and Core Programs; (L) Ability Grouping and Tracking; (5) the
Trump Plan, Team Teaching, and Flexible Scheduling; aﬁd (6) the Lancas-
terian System, Tutorial‘Systems and érOSS—Age Peer Help Systems. |

Each of these methods will be discussed wiﬁh an emphasis-upon
the educational costing problems and opportunities inherent in the

organization method.
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The Dalton Plan. This plan of educational organization is

often called the Independent Study Plan; the Contract Plan; the Dalton
Contract Plan; and/or the Pueblo Plan. According to Deighton (1971:592),
"The first attempt at non-graded education at the secondary school
level took place at Pueblo, Colorgdo from 1888 to 189); under the direc~
tion of Preston Search." His plan consisted of dividing each high
school subject into smaller units called contracts. IRach contract
provided for a variety of instructional approaches and a variety of
achievement levels. The instructional apﬁroach used by any one student
was arrived at by mutual agreement between the student and his teacher.
Non-promotion was eliminated as teachers reported the number of units
each student completed rather than a}grade or mark., WIndividual pro-—
gress was emphasized as opposed to.group progress. Search's work at
Pueblo and subsequently at Los Angeles-in 1895 influenced further
development toward individualization in San Francisco (where the Pueblo
Plan was extended to include the elementary school) and the University
of Chicago High School.® Deighton (1971:592) continues by saying: .
‘ The Dalton Plan, developed by Helen Parkhurst in 1919,
was applied first to a school for the handicapped and later to
a public high school in Dalton, Mass. The plan called for di-
viding the subjects into academlc and vocational groupings.
The academic subjects were organized sequentially, and students
worked and progressed on an individual basis. Students con-
tracted for units of work in each of the academic subjects, and
conferences were held with teachers to determine completion of

the requirements. The vocational part of the curriculum in-
cluded grouping on a non-graded basis.
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Fro‘m a cost analysis standpoint, the contract plan is probably
the most versatile of all organizétional structures. If the school
system wishes to adopt absolute standards of achievement, these can be .
reflected in standard contfacts to be .completed, Students completing
them would be permitted to graduate early, thus reducing school size
and thus school cost. Teachers using this plan find that the students
will gquickly group themselves into. homogenous groups for particular
subjects. When a group is having problems, all members in that group
are having the same or .similar problems so remediation ié usually eaéy
for the teacher to achieve. The writer hé-.é_'rﬂad;classes of 45 students
with up to three different subjects in rﬁa‘ohema‘oic;s being taughf; simul~
taneously while using this organization. Class control was never diffi-
cult. Class achievement was always one ‘o two years: ow'r.er previous
tested results.h Why then has this .s;ystem'nevex; become -standard through-
out American education? | It would seem that a system whicﬁ would permit
high pupil/teacher rati'osv (low per pupil costs) and achieves superior
educational results should quickly drive out inferior systems. Why
hasn't the contré.c:b mgthod done this? There are two primary reasons
for this Tack of ‘gArbvrbh;' '

The first of bhese problems is the problem of individual differ-
ences, Slow Studentslxvill progress at approximately a normal rate under
this system of :i.nS'l:ﬁ:Lc:‘oion° ‘Fast students will progress on an average

of 2 to lj times as fast with individuals progressing up to 1C times as
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fast (Tayior,lQ?O:l—lO). The result is an increase in the épread of
abilities in successive.classes. If the instruction in those classes
is.not individualized, then system stresses occur and pressure is
placed on the "contractual" classes to return to a more conventional
method of instruction.

The second problem is an out-—growth of the fact that the faster
students do cover much more material. As a result of fhis, teachers
often find themselves forced to design new materials while concurrently
utilizing the old with the reméinder of the class. This can be very
traumatic for the uninitiated teacher.

In summary, this‘system creates benefits to the studeﬁ£ in
terms of matching his abilities and intcrest to the subject matter to
be learned at a cost of requiring more self-reliance of the student,
_more long~range planning on the part of teachers, and flexibility in

the school administrative, record keeping and certification procedures.

The Winnetka Plan, Ungraded School, and Open School plans. The

Winnetké Plan of school organization represents a compromise between
‘the ﬁalfon-Plan and more conventional graded instruction. In this”plén,
%he'éomhon eséentials are taught through self-paced, individually as~
signed materials. These subjects came in the morming. The afternoons
were reserved for group activities in which indi§idua1 interests and

abilities were stressed. No specific standards were required in the
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afternoon work (Deighton,1971:6:592). This statement, although accurate,
misses the spirit of the Winnetka System as stated by Carleton
Washburne (1963:106):

The individvalization of the tool subjects requiring
mastery of skills by everyone at the aporopriate stage of his
development resulted in sufficient economy of time and effort
to make possible an extensive program of group and creative
activities. As we have just seen, these included long, contin-

. uous projects in the elementary schools and economic enter-
prises in the junior high school. They included art, music,
dramatic expression, electives, clubs, physical education and
recreation, school practice of citizenship and democracy, and
the school assembiies. In all of them, the ideas, the special
interests, the talents and the abilities of each child had
scope. In almost all of them (art is a partial exception)
each child learmed to coordinate his special interests with
those of his fellows and to cooperate with other children
toward a common end.

' Development of tool subjects as a system function. The afore-

going paragraph in turn does not do justice to the planning, research,
and. care used in creating the individualized instructional materials
in the Winnetka Schools. The tool materialg in reading, arithmetic,
spelling, geography,. soclal studies, etc. were basea‘upon carefully
done analyses of the skills and vocabularies necessary to the students
in order to succeed as adults and in higﬁ schoolh(Winﬁetka is an elemen-
tary/middle school system).

Concepts and skills required for mastery were carefully analyzed
to insure that they were appropriate to the maturityflevel of the child

and that appropriate sequencing of instruction was done. In addition,
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the rule was developed that all materials must be self-instructional.

Teachers do not waste time in grading drill subjects. Games and grad-
ing instructions permit the child to grade his.own drills. The system
requires the child to perform all initial tests to a 90% level and all

review tests to a 100% level.

Social promotion and record keeping in the Winnetka System.

Since the system exténds from nursery school %o grade eight, social
promotion creates no discontinuities in the child's education. He
simply starts where he left off in his development of his tool subjects.
This is ungraded education at its best. The recording system for basic
ékills is kept by the teacher, the child, and the parénts. It is

- known as the "Goal. Book". Washbourné (19&3:28) states: l

¢ o o When a child passed a test he fook his goal card
to the teacher who entered the date . . .

Since each child kept his own goal card at his desk,

the teacher had a record of her own in her "Goal Record Book'.
Here a page was given to each subject. For arithmetic, for .
example, the names of all the children were in the left~hand

- cclumn alphabetically. At the head of all the rest of the

- colums were the names of the tests in that subject, ranged
in order from left to right. So when a child passed a test
the teacher not only entered the date in the child's goal .
card, but her own record book, .

. The system facilitated the supervision of instruction
as follows: Co :

When the principal or I visited the classroom, we often
inspected the teacher's goal record book. At a glance we
could tell which children were making unusually slow progress
by the short row of dates after their names (ibid)e.
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Marland (Washbourne, 1963) gave the history of Winnetka sub-

sequent to the tenure of Washbourne as superintendent of schqols thereo
In the process of doing this, he indicated very clearly the necessity
of a curriculum development unit and an in-service training program‘for
school systems that wish to operafe like Winnetka. In the period .
after Washbourne left (1941) until Marland érrived in 1956, no
renewal curriculum had been created; two-thirds of the'staff had been
replaced but only half of the replacements were sufficiently trained to
carry on adequatély'with the systemo The printing unit and their in-
serviee graduate school had been dissolved. 'In other'wpnis, the system
developed at Winnetka was so dependent ubon Washboﬁrne that it quickly
began to die when he left. Mariand reversed this trend by renewing the
curriculum development activity. Between'1956 and 1963, the curriculum
wﬁs completely rebuilt. New science and mathematics programs were
created, and thé'social géﬁdies and language arts programs were,
extensiveiy revised. The underlying system or procedure of operation
femained é;sentially the same, however. Goal books and a dedication to
:individﬁa;izéd'instruction were refainedq

.. It<§ou1d seem, therefore, that educafional systems which uti-
lize inéiéidualized instruction must contiﬁually revitalize themselves.
The procéss of curricuiar study requires much attention to detail; and
if‘done éorrectly, requires much attention to the efficient use of

student and teacher time. It also requires that the classiroom efforts
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of teachers and students be integrated into a consistent master plan.
Training in the skills necessary to assist in the development of such
curricula.is a proposed function of the educational system/cost analyst.
Perhaps, if Winnetks had had accéss to analysts such as this when
Washbourne left, fifteen years of slow disintegration would ﬁotvhave
occurred.

In like mamner, Winnetka is not a high school aistrict.. Yet
the same type of revitalization of instruction could be most useful at
* the secondary level. It might bc the proposed system/cost analyst
could assist in extending the exploratory spirit of Winnetka to secon—-
dafy education. In any event, the tools, procedures and methods used
in ¥imnetka would be ﬁost useful to the system/cost analyst.

w&nnetké eihibited.aspects of the "open school' as well.

While at Winnetka the open portion of the curriculum was coﬁfined toA
the afternoons, the modern approach to open education extends the
activity/unit approach into the whole day. According to Hart (1969:262L
this type of school organization is based upon the idea that the organ-
ization of the school can be restructured on a day to day basis to meeb
the needs 6f individualized learning plans of students as designed by
'master téachers or teaghing teams..

Under this metﬁod of operation, lessoﬁs ma& be taught by tech-

nology, temporary groups on projeccts, or by ordinary teachers as needed.

Since the organization facilitates large group instruction as well as
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small group instruction, the overall cost should be no greater than con-
ventional instruction. |

fccording to Hart, the organization also lends itself to the
specialization of the evaluation function by the development of an .
evaluation team that. is directly responsible to the superintendent.
This team 1s responsible for the evaluation of the progress of each
individual student—--not thé evaluation of instruction.' The evaluation
of the instructional processes is left to the principal and his étafﬁ.

The evaluation team under this concept also makes out the re-
port cards and takes-care of the permanent records of individual stu-
dents (Hart,1969:262-272), It would seem that systems personnel with
evaluation and record keepin% skills would be extremely helpful in

the implementation of this concept of open education.

Tducational systems and the unit methods: Jbtivity and core

programs. The Unit Method of teaching is the means whereby most teach-—
ers organize their efforts and bring continuity into student activities
that aré designed to meet more than one objective in the process of
completing'a.single activity (Jones, 1939). For example, a unit in
Ameficah-History‘mightuinvolve é trip fo the art museum. ¥While there,
the students might be expected to see artifacts used at the time of

the American Revolution. In addition, they might be expected to learn

something about early American painters; the techniques of painting
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the painters used; something about the geology of the Eastern United
States; the‘reason for.winning or losing certain battles of the
American Revolﬁtion.

The only way to make sense from such a hodge-podge of objectives
is to carefully plan the sequence of activities which go into the unit
of work (Jones, 1939:78-95). Fach of these activities will bring its
own logistics problem. For example; supplementary books to be made
available; art materials; tests to be prepared; games to be planned;‘and
so forth. The unit is a complete plan of action. As such, it is pre-
planned. Estimates of the length of time required to complete each
unit can be made, and materials and supplies caﬁ be ordered in advance.
In fact, the materials required can be placed in the budget request of
the précedjng year if_’it is known that the wnit will be used. .

Obviously;'well‘ﬁlanned units do not occur by accident. UMore-
over, the problem of sequehcing instructional objectivés so that, for
example, the units used in September lead logiéally to those used:in
Ogtober and those in October reinforce skills taught in September is a
%ask of monumental proportions. The educational system/costing analyst
has tools avallable to assist teachers ﬁith the problem of.unit_develop—
ment. One such tool was TAG (Teacher's Automated Guide) of the Portland,
Oregon Public Scheols,. Qriginally,.TAG was a computerized information
rebrieval system wherein units of instruction were entered into the

computer system withi-key words identifying the objectives, subject,
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grade level, reading levels, etc. Teachers-wishing to plan a sequence
of instruction could call upon the system to list available units on a
cathode ray tutle screen. The teachers would select those they wished;
and the system would 'ist the unit plans. If the systeﬁ lacked a .unit
the teacher needed, then the teacher would create a wit in the usual
manner. Hé would, however, reéord his plsns on a special form. One
copy of this form would go to the computer center where it would be
entered into the system.

. While the computerized version of TAG became a victim of econ-
oﬁics, the system still exists in manual form. Through the use of
this System, teachers can still share the effort of planning. The sys-—
. ‘tem thus mekes teacher loads a little lighter while making a greater
Variet§ of instruction available to stﬁdents.

The unit methoa can be used with almost any curriculér organi-
zation. In particular, it is most useful when used with Activity and
.Core organized programso |

Good (1959:1)19) defines the Activity Curriculum as:

A cufriculum design in which the interests and purposes

of children determine the educative program; selection and
plamning of activities are cooperatively done by teachers and
pupils; problem solving is the ddminant method.

Good (1959:150) defines the Core Curriculum as:

A curriculum design in which one subject or group of

subjects becomes a center or core to which all the other sub-
Jjects are subordinated and upon which they depend for seguence

since they have no independent principle to determine their
status in the program.
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The unit constitutes the intermediate level of goals and objec- .
tives for either of these systems. In addition, the unit ﬁill contain
the plan of action and the materials required to carry it out. It
should also contain logical ties to preceding units and insofar as pos-—
sible to units that follow. Since both the Activity and the Core ap-
proaches utilize multiple goals, evaluation of the results of instruc-
tion becomes more difficult and the sequencing of instructional objec-
tives becomes much more difficult. When the effects of individual
differences in growth and learning rates are added to the complexities
of objectives inherent in these curricular approaches, the objectives
of instruction will vary radically from class to class and within
classes from time to time. According to Swanson (Deighton,l971,2:h58),
without firm’objectives educational cost effectiveness analysis becomes
impossible. Does this.mean that educational syétems and costing analy-
sis is impossible with the Activity or Cére Organizations? 4As indi-
cated in the discussion of the Winnetka System, the answer ié ;Yes"
unléss évaluation becones individualized to the point where the growth
patterns of individual studenfs is evaluated. ?he physicél development
of children can be monitored with a Wetzel Grid of height and weight.
Why then could not thelr intellectual development be monitored with
gimilar techniques? Obviously, tﬁey‘could‘be so monitored. This will
require a cloée relafionship bétWeeﬁ educatiénal measurenment, evalvabion

and record keeping technique. . Educational systems personnel could
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perform this function.

Educational costing and ability grouping, and tracking, Ability

grouping will always result when provision for individual differences in
learning ability are made in "batch' educational systems. When students
that "fail" or do poorly are grouped into special sections for remedial
or slower paced work, a selection process has taken place. It is almost
axiomatic that students.so grouped will be more 1ikély to be placed in
the seme sections for instruction in the non—remediél'subjects. Like~
wise, the exclusion of students with learning problems from certain
instructional groups will result in a higher net ability level in the
students that remain. When this patural selection acéording‘to ability
is augmented by a system of intelligénce testing and a curriculum for

. each set of classeé, a "Track" system has been developed.

If and when thé'divefgéhce of abilities within a class pass
éome ill-defined point, effective'group (batch) teaching becomes diffi-
| cuit. Teache?Sxare uvsually the first to complain ébout'the overload
.that occurs when the spread.of aBilities iﬁ a class is too large.
According to Taylor (1970:3), their comblaints are justified. it seems
that qtudents.of differing abilities do‘require‘differing instructional
approaches. In his study with fhree groups of Army trainees with AFQT
scores of lb—Zl; L5-55; and 90-99, he found:|

" Any strategy will work with high aptitude trainees, but the
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one which seems to be the most efficient is no structured
program at all. They learn most effectively when left

alone. They should be given the instructional objectives,
the freedom to choose their owm study methods, to schedule
themselves, to decide whether to practice or not, to decide
whether to work alone or in groups, and to declare when they
are ready to be tested. Set the tasks to be mastered before
them, give them the materials, and get out of the way. A
highly structuicd program which, in effect, puts them into a
lockstep holds them back. The built-in feedback provided by
a highly structured program is not required. They provide
their own feedback. TIurther, these individuals are so oriented
toward learning and have been so successful in their previous
experience that motivating them presents little problem.

¢ + o« The middle aptitude trainees presented much the same
picture., Like the highs, they seem not to need to have things
structured ; they do not need teaching in the formal sense nor do
they require builb-in feedback. They too are able to structure
for themselves and chart their own progress. However, they
differ from the highs in that they find the presence of a live
instructor supportive. . . . In the absence of a monitor, they

. turn to one another with their questions. Again, motivation is

and.

not a big problem.

. » « The low aptitude trainees have presented a quite
different picture. They require complete structure in which
instructional sequences are broken down to small steps,
presentation rate is kept slow, repetition rate is high, .
language level is kept at the most elementary level, and the
content is presented in a functional context which provides
extensive practice. Most important the presence of a live
instructor seems to be essential. (He goes on to state that
the instructor could be an appointed or elected peer).

‘Findley et al. (1971) delineated four types of ability grouping
thdroughly castigated three of;§hem as follows:

D1 Ability grouping of all children in all activities on the
same basis.

D2 Ability grouping on the basis of all learning of basic
skills and knowledge on the same basis, but association with
generally the children of the same age in physical education
and recreation.
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D3 Ability grouping for academic skills on the same basis,
but association with the generality of children in less acadenmic
activities, including physical education, art, music and dramatics.

DL Ability grouping for learning of Lnd1v1dual subjects or
related subjects on different bases related to progress in
mastering different areas, i.e., "achievement grouping', but
association with the generality of children in non-academic
areas.

Their recommendations were:

(1) Ability grouping of types D1, D2, and D3 should not
be used.

(2) DL may be used where the information. is the first step
in a program of dlagnosis and indlvidual instruction.

(3) Provision should be made for frequent review of the
person's grouping status as part of the insbtructional program.
(4) Tutoring, team teaching, individually programmed
instruction, and early childhood education should be explored

and exploited.

(5) Tutoring of younger children by older children should
be explored and exploited.

(6) Heterogeneous grouping should be the rule except
as #2. ' .

(7) Stratified heterogeneous grouping as used in Baltimore’
grouping by 10's should be uvtilized and refined.

(8) Tavorable self-concept should be a goal in itself, but
it is a supportive factor in learning. An attitude of firm
confidence and hope by the teacher is fundamental. Techniques
for conveying such an attitude can be learned. (Findley, 1971:8)

The method of 10's to which they refer is really a method of
9's (Hall, 1971) wherein a large group of children are ranked by
ability into 9 groups ééggroups of 10 if you have 90), the nine groups
are broken into thfée gféups of . three sub-groups. The highest sub-
group in each of the three large groups became the top group (sub—
groups 1,4,7)s the middle sub-groups become the next middle group

(sub-groups 2,5,8); and the low sub-groups become the low groups. This
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system willuréduce the variability in all classes. Yet, each class has
a measure of talented and non—talented:students. Sections cannot have
reputrations as "bright!" or ﬁdumb" because “bright! and "dumb" students
will be in all three classes.

Most Buropean school systems also use ability grouping or
Hstreaming! (tracking) as it is called over there. Somehow the results
they get -from their  -ability grouped systeﬁ are very sﬁperior to the
results that we get. Rickover (1563) found thét the English high
school graduate who passes his_Genpral Certificate in Education has the
~equivalent of our Bachelors Degree. Since 20 to 30 per‘cenf of British
children do pass this examination, their system is very effecpive.
According to Rickover (1963:166), their effectiveness is based upon a
slightly longer school day and year, a dedication of purpose, and
quality control of schools fhrough,their‘National Examinations,

.. - Hart (1969), in a rather idealistic analysis of the school of
lthe:futufeg:places educatioﬁal.quality control at the heart of the

: system.u'Current technoiog& in ‘educational measurement and evaluation
as well as cost acgounting ﬁheory and advanced techniques in the appli~
. cation of éompufer technology put the Hart ideal well within the bounds
of the possible. This is a function that shqpld be performed by g
specialized function within the school. This papér propoéed that the

function be performed by the educational systeﬁ/cost analyst.




el i )

63

Educational costing and the Trump plan, team teaching, and
flexible schedulinge J. Lloyd Trump (1959) started a dominant experi-
mental thrust of team teaching in the 1960'5 with the report of the
N.A.S.5.P. (National Association of Secondary School Principals) Coﬁmis-
sion on the Experimental Study of‘the Utilization of Staff in the Secon-~
dary School. Among other things; this report recommended that instruc-
tion be given in three modes: large group (over 100), small group (12-15),
and independent study. This was also the period when flexible scheduling
was making possible a reorganization in the programmatic structure of
secordary schools (Rollins, 1961). The large group sessions made it
possible to releasé teachers from classes long enaﬁgh for them to meet
and operate as teams. Later in the decade, the experimental use of para-
professionals made possible another augmentation of the team concept
(Blair, 1964). The use of flexibile schqduling.together with linear pro-
gramming makes possible tﬁe application of industrial optimization tech~ -
’nlques to fa0111ty utallzatlono Some techniqués similar to this are
currently bullt 1nto the computerized scheduling algorithms such as
Quad S (Stanford School Scheduling System--4 s's). The advent of modular'
schedullng together with the use. of an integrated student data base made
it possible to conceive of using some of the esoteric approaches to aunto-
mated student scheduling<which would optimize facility utilization while
maximizing student learning. .‘

Trump (1961:112) didn't go quite so far with his recommendations
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of ﬁﬁe ideal split between large group instruction, small group
instruction, and individual instruction. He recommended the following
breakdowm of student time: L0% large group, 20% small group, and Lo
independent study. vaiously this recommendation would ha&é to vary
wlth conditions. Since conditions continually vary, some-one, some-—
thing, or some-body must insure that resources available are optimally
utilized by students and teachers. Teachers,.studenté, and adminis-
trators are quite good at improvising, However, the organization
usually runs much smoother when the use of resources is scheduled
according to priorities in a planned program. UIoreover, the length of
time resources sre locked up by inefficient activity is essentiaily the
type of problem that can be solved by using CPM (Critical Path Method)
" and PERT (?rogram ﬁvaluation Review Techniqﬁe) scheduling techniques.,

The extreme flexibility inherénﬁ in. flexible~scheduling as
envisioned in the Trump Pian, particularly when augmented by team
' teaching‘and/or croésfage peer help and tutoring, makes this method of
organizaﬂiqn,adaptable to almost any situatioﬁ. Its very adaptability
.can be one of its_problems. For example, students from differing
.ciaéses can conceivably be rescheduled for help sessions. What happens
when some of these sessions must be cancelled for some reason? Suddenly,
we have need of a very sophistiéated communication system. Tﬁe students
must be found and notified. Sessions must be rescheduled. This re-

quires prior knowledge of rescheduling possibilities, etc. 1In short,




65

a system nust be established which is responsive to changed conditions.
The final evaluation of any system is always in the achievement of its
students. The more flexible the system; tﬁe more variability perm;ttcd
in student objectives; the more diffichlt the evaluation job. The
evaluation techniques required are well known. Systems such as this
require more of them and more sophisticated applicdtion.

It would seem, thercfore, that systems/costiné personnel should
know computerized scheduling and record-keeping as well as technigues

of gathering data for the evaluation of unstructured situations.

Educational costing and the Lancasterian System, Tutorial Sys-~

tems and Cross~Age Peer Help Systems. The "cheapest'" educational or-

nganization ever devised other than no formal educational system at éll
was the Lancasterian Method. Under this system, 100 to 150 stpdents
would be- assigned to one teacher. He, in turn, would divide the stu-~
dents into groups of lO_to 15. One student, big enough to keep order
and smart enough to learn quickly, was pieked‘from each group to be
“the monitor. Each sroup was assigned a space on benches around the

| edges of a lafge hall. The teacher was at one end of the hall with
.bench‘space for ten or fifteen students arranged so that he was in
line of sight to the whole class. The teaching method used was lec~
ture/drille The teachef would bring the monitors to his desk and ex-

erclse them in the lesson of the day. The monitors in turn would then
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present that lesson to his.gfoup of 10 or 15 while the teacher pre-
pared the next study.drills. ¥hen the monitors returned to the
teacher's station, the students would practice the drills they had
been given. | |
‘Hart's domment ebout this method is (1969:59):
+ » .o For all the limitations of the Lancastrian schools

from our modern point of view, they stand as an excellent ex-

ample of orgaenization serving function. And it is probably not

sco much to claim for them-that they kept the idea of free pub-
lic education afloat at a time when the rapid growth of citics
might have sunk it for years to come.

Note that the systgm contained elements which we are now finding
very effective in school organizatipn. Tutoring works. Shaver (1971)
found when tutofing in redding and English using L, 7, and 10 grade
students on a one to one and a one tutor to three student basis that
students who were tutored made significantly greater gains in reading
~and better‘gradgs than matched controis. Furthermore, the gains per-
sisted. Interestingly enough from a costing standpoint, the one ‘o
one method gave slightly bettgr results in the first year but they did
‘not per51st to a greater extent than the one to three method. So that
at the end of the- second year, both groups had equivalent gain. -

It would seem therefore, that a tutoring program on a oné to
three baéis would be worth considering as a supplement to the instruc-

tion of low achieving students.

The tutors used in Shaver's cxperiment were mothers. In the
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Lancasterian system, the monitors were other children. What does the
literature say about the use of peers as tubors? Hunter (1968) did a
study which involved 31 Hunter College students and approximately the
same number of fifth and sixth graders and second and third grade stu-~
dents. The college students acted as consultants to older children
teaching younger children. Yo statistical evidence was given, but the
system was recommended. Rosenshine (1969) reviewed 16 studies and
concluded that tutoring does indeed benefit the tutor. He also has
something to say about the situation in which tutoring has measurable
benefits:

At present, our conclusion that well structured, cognitively
oriented tutoring programs are relatively few, but when they do
occur, there are usvally measurable benefits to pupils. The
majority of tutoring programs apparently do not have these
characteristics but consist of less structure, helping, affec-
tive interactions. In these "softer" situations anecdetal re-
ports are that the tutors and the pupils develop increased
pride, positive attitudes toward self and school, enhanced
self-image, and greater patience. ©Such ends may be sufficient
for some readers, but no reader should believe that increased

‘pride is equivalent to increased reading ability until the
results are in.

He also lists the characteristics of successful and unsuccess-
fﬁl ﬁfograms; Successful programs héd thése characteristics:

1. GCareful flanning, including clear statements of academic
objectives.

2. High intensity of treatment with instruction and materials

closely relevant to the objectives.
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’3¢ Individual attention to pupils' learning problems.

His list of unsuccessful program characteristics inplpde:

1. Diffuse objéctives, 2 Attempting a wide variety of enrich-
ment services, and 3. More time Spent.on cultural activities and iess
on academico.

It would seem, therefore, that tutorial methods offer an alter-
native which could augment any more fofmal organizatidno The cost
analyst when considering this as a recommended alternative should in-
sist on the inclusion of Rosenshine!s three criteria of successful
tutorial programs and the exclusion of the.characteristics of unsuccess~-
ful programs. Given these conditions, instructional systems can con=.

ceivably be created which could increase measured learning and rated

attitude change while reducing educational costs.

Summary

In this section, evidence was found that the use of batch
inétructional methods will severely limit the extent to which fhe
instruétional processes can be automated. Continuogs or individualized
instrucfionai methods were séen as being optimal for automation.- The
'Daifon'Contract Plan, the Winnetka Plan, the Ungraded School Plan and
the Cpen School Plan were seen as examples of continqous progress planse.

Evidence was found that high quality individualized educational

programs emphasize the teaching (learning) of the tools of knowledge or
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tool subjects. The deveiOpment and isolation of such tools was seen
as a system function.

Evidence was found that-systems techniqués can be applied to
Activity, Core, Graded, and Tracked plans of educational 6rganizationo
The complexity of instructional goals inherent in the use of these
organizations was found to be evidence for the use of educational '
evaluation based upon student growth profiles. Such e?aluation will
require the use of systems technology;

Systems and costiné functions exist in every form of educational
organization. The form of organization used will in large measure
determine the type of systems problems encountered and the opportunities
presented. In every organizational form the need for evaluative feed-
back én student progreés independent‘of the frocess of teaching itself
was seen. The conclusion is almost inescapable that some type of
quality control unit attached to the office of the chief executive of
educational institutions is necessarye. The cénclusion also logicaliy
follows that educational systems and costing persbnnel belong in that

unite.
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EDUCATICNAL SYSTEMS AMD TECHNCLOGY

Introduction

A background of theory and knowledge must exist in order to de-
velop a training program. The purpose of this section is to establish
that saild background of theory and knowledge exists as applied to edu~

cational systems, costing and educational technologye.

Types of Technology Avallable

Many educational analysts have studieid thé instructional appli-
cations of various media such as radio, television, motion picture,
audio tape, DAIRS (dial access information retrieval systems), computer
assisted instruction, computer mediated instruction, etc., as efforts
in the process of storing and transmitting informatioﬂ (Senour, 19?1:3).
In the process of so doing, most streés the importance of recognizing
individual student needs, and interests (Skinner, 1968). There are
maﬁy instructional materials and devices currently being marketed
.which manufaéturers claim will increase the speed of instruction while
individualiﬁiné the'process. As a result, educators are faced with the
'pfébleﬁ.of validating these claims and determining the best materials
.and deviceS to fill the needs of students (Edseiger, 1969).

According. to Senour (1971), there is a current emphasis upon
using the "systems approach" in the selection and employment of in-

structional devices. The programmed text has proven to be as effective
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in terms of student learning time (Hughgs and McWamara, 1961). 4s a
result, conversion of programmed instruction to computer assisted
instruction occurred early in the 1960's (Coulson, 1962) and promises
to be less expensive than instruction guided by a teacher (Winkler,
1968).
Senour (1971) indicated that:
In designing an information storage retrieval system to
bc used for instructional purposes, three basic considerations
must be taken into account: First, information (subject matter)
should be stored in a form that makes it readily available to
the learner. Second, stored information should be retrievable
in a display form (i.e., print, pictoral, auditory, etc.).
Third, it should provide the capacity for the learner to selec-—
tively control the display of the information.

The simplest way to provide the learner access to stored infor-
mation is to put it on a shelf and direct the learner to it. Libraries
and books are simple uad sometimes a very effective design for a leamn-
ing system. If the system requires the use of machinery as in audio
tape, film and filmstrip libraries, the student can be directed to the
-appropriate learning station with the proper equipment.

A more sophisticated system is DAIRS (Stewart, 1969). DAIRS
'(Diai Access Informatioh Retrieval System) is a closed circuit video
or telephone system which permits the studen® to dial into a central
location where the information tapes and playing equipment are stored.

The DATRS will then start a video presentation that once started cannot

be controlled by the student. Video DAIRS costs approximately 5 times
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as much as a_straight telephone DATRS. "The DAIRS concept has been
added to the CAI (Computer Assisted Instruction) concept and the result
is the TICCIT (Time Shared Interactive Computer Controlled Information
Television) system produced by‘the MITRE Corporation and Behavioral
Research Laboratory (Stetten, 1972). This system uses the concept of a |
closed circuib video DAIRS controlled by two mini computers. A tétal
system costs about %300,000 and will support about 150 términals.
Terminals are. color tW.sebs with typewriter or touch tone pads addgd.
It is currently‘the vltimate in teaching machines. Each person may
BE'Wbrking on individual barts of individual programs which may involve
movement when necessary. Is such a system cost effective? It depends
upon the situation; it depends upon the availability of softwafe; it
depends upon the number of students to be taught. It depends heavily
on the concept of sunk cost.. (After anything has been purchased its

cost becomes a Ysunk cost" in that any benefits received.from its

purchase must be derived from itsluse.) The cost effectiveness of the

system is quite different one minute after the contract is signed to
deliver such alsystem. The situation "is also quite different if some-
one is willing to give the institution such a system. In other words,
cost effectiveness analysis as to the "best"‘way to achieve instruction—
al goals is ‘so highiy dependent upon the mix of'resources‘available
that it is a semi-continuous process.,

The use of an off-the-~shelf system with cassett audio tapes;
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workbooks; 8, super 8, and 16 mm single concept films; filmstrips;
slides and sound on slide systems‘could be much less expensive and .
Jjust as effective as TIéCIT system in scme situations. ¥Which situ-
ations? This is an aﬁalyst's problem to decide., Most of the afore;
mentioned systems ﬁould require the use of rather expensive presen-
tation equipment (%300 to 1500). However, one could buy 1000 of them
for the cost of one TICCIT system. Afudio cassette pléyer/recorders
éost about $30. The tapes cost about $1l to produce from masters.
What system should be used in any specific situation? Again, only

analysls can tell.

Necessity for Software

All of the aforemen£ioned."hardware" systems are useless with-
out "software"., Software consists of the single concépt film, video
presentations, lecture on cassette tape, slides with the‘presentations,
etc. The actval instruction is done by the "software" of these sys-
tems. I# is, therefore, the most cruciél element. Iﬁ appropriately
ﬁsed s&stems% the software will also be the most expensive part. it
'willlbe'the most expensive part of the total system bécause many-
'apblicétions will be made available to the -hardware through the soft-
ware. FEach application willahgve‘é relatively small cost. In a fully
Justified system, the oquipﬁ;;t will be kept in use for a'large

majority of the time. In order ito do this, many applicétions are
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required. The cost of software will be high for -this reason.

In planning for the implementation of any hardware system,
provision should be made for a continuing budget in succeeding years
to buy or make new materials so that instruction may remain current
and the institubtional costs optimized through a balancing of sunk
costs in the equipment already purchased and updating through the

introduction of new applications,.

Necessity for Usage Records

. If équipment is worth having, it is Wofth‘usingi How can the
administration of é school system know if préviously purchased equip~
ment is.being adequately used? The only way they can possibly know is
through the use of equipment ﬁse‘reports. The creation of such re-
ports can be very bothersome for the user if care is not taken in the
methods of data collection to be used. |

When centralized A=V centers are uséd, the check—in/check;out/
recofds are ‘an indication of the deﬁand for the equipment. Such re-
" cords should utilize computerized mark-sense control cards so that
the usage records can be created without sbending half of the personnel"
budget in keeping records. The design of such record control systems
is a function of the systems analyste

When the equipment is located in an inétructional area, timers
can be added to it to indicate use time. These timers plus the soft-

ware check-out record will indicate whether the equipment is being
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efficiently used., The ultimate test of effective use of the total
system is the achicvement test which should follow every unit of

instruction.

Implementation of Automated Instruction

The technology movement in education has been in operatioﬁ
since the introduction of the "Horn Book" in the 17th-century (Butts,
19&7:301). As a result, every school probably hés some iustructional
equipment available. Very commonly this equipment was purchased and
used on a departmental basis. As conditions and people changed very
often this equipment was relegated to.some dark corner of a storage
room and is used once a year-—if at all. Bomar (1971) at the University
of North Carolina at Greensboro outlined a procedure they used to imple- °
ment a technologicai upgrade.

The procedure they used for upgrading their media services
proceeded according to this plan:

I, Quantitative Survey of Instructional Media
' As Scope of the Survey
- 1. Inventory of Media
.a2. Hardware
‘ b. ‘Software
2. Tnventory of Instructional Facilities
B. Procedures
1. Orient Deans and Department Heads to Study
2. Prepare Checklists
3. Brief Surveyors (Office of Instltutlonal Studles)
L. Collect Data
5. Compile Data for Review Committee
6. Make recommendations that must be 1mplemented
immediately
7. Target date for completion: December 1, 1970
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IT. Qualitative Survey of Instructional ledia
A+ Scope

1.

Services
a. Invenltory of Existing Services
(1) Vhat Exists '
(2) Potential for Expansion to Campus Yide
Level
be Identification of ieeds
(1) Immediate
(2) Emerging
Audiences to Survey -
2. Deans and Department Heads
b. Faculty (sample)
c. Students (sample

B, Procedures

‘,10
2.
3.
Ly
5.
6.

Te
8.
9.
10.

Orient Deans and Department Heads to Study

Develop Interview Schedules

Conduct Interviews with Deans znd Department Heads

Compile Bata for Review by Committee

Target Date for Completion: February 1, 197L

Prepare (Questionnaire Based on Inventory of Service
Needs Identified in Phase 1.

Select Facully and SBtudent Samples

Survey Samples Using Questionnaire

Compile Data for Review by Committee

Target Date for Completion: May 1, 1971

III. Committee Recommendation and Report
A. Review Tindings
B. Obtain Consultant Help as Needed
Ce Prepare Final Report
D. Target Date for Completion: May 30, 1971

Note that this procédure inﬁolved the cooperative effort of the

total staff. Bomar was simply the secretary to the group. In other

words, the accomplishment‘was a group accomplishment. This approach

to the upgrading of institutions has much to recommend it. It does

require, however, the analyst (secretary) have skill in working with

groups. Insofar as he lacks these skills, he may require training in

such techniques as "T". group work, Management CGrid, Group Dymamics, etc.
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(Blake, 1966). The technique also requires that the analyst be willing

to subordinate his/her ego enough to be willing to work through groups.

An Examplerof a Semi-automated School

Keister (1973) in reporting on thé current statﬁs of the Golden
West College in Huntington Beach, California makes the following
points: (1) This is an automated school with the bulk of 21l instruc-
tion being carried by audio tutorial media. (2) Individuvalized audio-
tape/slide workbook lessons are extensively used. (3) The system has an
IBM 370/155 availgble with ?0 terminals for érills, lessons and reviews.
(L) They have 590 programs in current use. (5) The system is designed
so that hard copy from a microfishe file is automatically available to
students using their CAI system. (6) Lecture facilities are available
for "more than 300" students at one time. .These facilities feature |
split-screen projectofs, random access slides, and rear—scfeén video
projection. (7) Closed~-circuit color t.v. hook-up allows zoom close-
ups of laboratory demonstrations. (8) Speaker phones permit’ the léc-
turer to dial off-campus experts and broadcast the dialogue to the
audience. (9) Telephones can be plugged in anywhere in the Forum to
allow students toyask questions. (10) Teachers design their own
materials with the assistance of a -full staff of artists, layout men,

designers and electronic technicians. (11) Their printing plant turns

out six million pages per yearo
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Reported results. The cost per student at this institution is

3756.84 pér academic vear. He cites a comparable figure for other
2-year colleges in the areca as being $906 to $1000., School lianagement
(1973:2h~Uk) gave the cost of educatiom per ADA student in Califorﬂia
as being $1023 to $1118 depending on the size of the district.
National averages were 973.26 in 1971-2 and $1,016 in 1972-3 (page 2L).
It would seem that the application of technology to'tﬁe educational
process con lower costs. What about the quality of instruction?
Keister reports a pre-post study done in Golden West College in biology.
Before the introduction of the auto-tutorial system, uh% of enrolling
students dropped the course; 18% received F grades; and only 8%
received A's, Current droﬁé are 22%; only 8% fail; and 203 get A's,
It was inférred that the same gradiﬁg standafds were being used; But,
it was not explicitly so stated. The results claimed are well within
reasonable limits drawn by other studies.

In addition, the school has its own UHF %.v. channel. One~half
hour courSés'are repeated three times a day with students receiving
:help by.phgne when they so desire. Students also get bexts, syllabus,
and as maﬁy meetings with the "facilitator'' as they need. The courses
curreﬂtly availlable and taught this way are: psychology, consumer

economics, physical geography, anthropology, .and sociology.
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Buy "Software" or Make your Own

Keister (1973) further indicated that the Golden Vest College
wag-heavily involved in creating its owm teaching materials. He stated
that the Golden iest teachers do so beccause they like the "feel" of'
thelr omm maierials. This statement leads to the question, “How much
does that 'feel' cost?" In evaluating whether a teacher should be
"permitted" to create his own materials, the analyst should consider
the followings: |

l. Cost of producing the material locally (P). This figure

should include:
l. The cost of non~availability from an estimate of the
length of time required to complete the project-
2. The amount of teacher time required times his salary
3. Cost of materials plus wear and tear on facilities
ljs Less sunk-cost of pefsonnel time and facilities that
would not be used were it not for this project
: 2;. Cost of similar materials commercially available (ca)
.3.. Cost of marketing the materials (oM). (3.1 less 3.2 ﬁ 3.3)
3.1 Estimated royalty from publishers for materials of
type pfoduced (or estimated revenue)
3.2 Estimated.cost of production

3,3 Estimated cost of marketing
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The cost (benefit) of teachers creating their own materials in
terms of the precading analysis becomes:

Cost (benefit) = P=CA~CM

A negative cost is a benefit. Hence, the teachers should not
produce thelr own materlals unless a negative value is indicated. This
will occur when  the cost of commercially available material is ver&
high, the cost of production is low and/or a negative cost (benefit) or

profit can be made from marketing locally produced materials.

Evaluating "Hardware" Costs

The following factors should be considered in evaluating the
cost of machines and equipment to augment-or replace classroom instruc-
tion.

(1) Cost. The initial cost of eqﬁipment is highly dependent
upon the availability of rental and leasing plans. Such plans usually
include the price of money (interest rate) and maintenance of the
equipment. In addition, the rental and lease plans usually contain an
'additional‘profit margin for the risk and administrative expenses in-
volved in the rent/lease program“as opposed to.a straight purchase.

A third method of financing available is 1easé/purchas¢. Such plans
are similar to lease plans except that the rates are usuwally somewhat
lower as the leasor runs no risk of repossessing a machine whose value

has depreciated.
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(2) Interest rate. When evaluating the feasibility of pur-

chase of equipment versus the cost of manual instructional techniques,
the value of money should always be included in the analysis. This is
true even 1f the equipment is purchased out of current operating ex-—

penses.

(3) Annual use cost. The annual use cost is equal to the

tobtal cost of the caquipment including interest rate and maintenance
costs divided by the estimated life of the equipment times the propor-
tion of the year the equipment is actually used..This figure should be
figured on ; shift day basis so as to be comparable to the salary cost
§f labor.. Note that if this technique is used, the cost of unused
equipmeﬁt will be much higher. In like manner, ‘equipment that is

fully utilized will have a much lower use cost.

(L) Service and operational costs. As noted in point 3, ser-
vice and operational costs on an annual basis should be added to the
ygarly’cost. Such service costs usually provide the benefit of an ex-
tended equipment life. Unfortunately, this extended life cannot ex~-
tend the life of the equipment beyond the péint of technological"

obsolescence,
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(5) Technological obsolescencee Technological obsolescence is

the point at which repairs, new parts, and cost of operation exceed the
cost of new equipment. For example, IBM 7090 computer systems, which
sold new (rented) at some $3,000,000 ($60,000 per month) some 15 years
ago, are currently available on the used computer‘market for a few
thousand dollars, and no one is willing to buy. Why? The answer is
that a system such as this would éost about $8,000 a month to main-
tain and operate. TFor $8,000 é month, one can purchase IBM 370/125's
which can do many things a used IBM 7090 could not.

The same principle applies to most new technology. In order to
be beneficial, most new equipment should pay for itself in three years.
Depreciation beyond 5 years of life almost guarantées technolbgical
obsolescence.

Benefits (negative relative'costs) of the use of technology
in the classroom are found primarily in increased pupil/téacher ratiose.
" The reason for this is that it is rare for an educational institution
to set objectives and teach to a criteriﬁn lgvela Hence, it is rare
for an educational institution to know what it costs to teach students
to a criterion level. Hence, technological innovation, which could |
reduce cost on the‘micro level, carmmot be evaluated on that level as
comparisons do not existe. Techniques for evaluating siﬁuations like
this are available. Standard psychological experlmental design tech-

nlques can be used in situations such as this to ascertain cost per unlt
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learned under the teacher (control) and the technological (experimental

methods) .

Testing for Curricular Relevance

While the techniques discussed éo far will enable the analyst
to recommend an approach which should optimize the use of presently
available technology, it does not permit him to make any inferences as
to whether or not a particular curriculum should be implemented or note
Crane and Apt (1969) outline a procedure for developing an index number
which should aid in deciding whether or not an instructional seéuence
should be included in the curriculum offerings. Such procedures ére
valuable in that they provide a check~list of items to be tested during
the decision making process. Such check-~lists have not yet reached the

point where normative data is availables

Summary
The intent of this chapter was to establish that technigques of

evaluating the effectiveness of technology exist and that the use of
technology can reduce educational costs.

Evaluating thé use of technology in ihstruction involves the
followiﬁg:

1. Evaluating the hardware costse

2. Evaluating the cost of purchase or production of software.

3+ " Evaluating the. effectiveness of the system in the teaching

processs
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4. Evaluating the probability of increasing pupil/teacher
ratios without increasing teachér work load.
Cost-effectiveness‘of the use of technology in education thereby
becomes a trade-off problem of finding the point of most effective use
of human teachers and mechanical aids to optimize the effectiveness of-

the teaching~learning process.




SYSTEMS, COSTING, AND SCHOOL
BUSINESS FUNCTIONS

Introduqtion

The total expenditure of most educational institutions for
supplies, administration, transportation, and buildings is usually
about 35% of the total budget (School Management, 1973). While effi-
ciency gains in these areas Qf the school budget will not increase
the productivity as much as increasing the productivity of the teach-
ing act, efficiency gains in these areas Wil; increase the producfivity
of the total institution when funds are releaséd to enhance instruction.

| In this chapter the question is asked, "How can educational
systems and costing assist in improving the business and administration

. of educational institutions?i"

The Nature of School Business Functions .
Hill and Colmey (1964:vii-x) divide the educational business
functions into the following areas of concern:

le. Role of business personnel |

2. Management methods in school business admimistration
3 ILaw for thé school business administrator

L. School community relations

5¢ Revenue sources for public schools

6. Budgeting for current operations

7« Accounting and auditing .

8. Special fund management and debt service

9. Purchasing and distribution
10. Plant management and construction
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11l. Plant operation and maintenance

12. Insurance

13. Transportation

14. Food Service

15, Personnel Management

16. In-service Training

17. Negotiating with school personnel groups

_The business functions of the proposed profession of educational
systems and costing analysts will be discussed from this outline. The
chapter will indicate some of the functions that could be performed by
persons with skills in records design, systems flow, computer systems

analysis, and cost accounting.

Importance of School Business Functions

In defining the relationship of educational administration and
educational business administration, Hill and Colmey (1964:14) indicate:

e o o Practically every "educational" decision (such as to
add a new textbook, lengthen the school term, hire a iteacher, or
provide new facilities) has dollars and cents or business impli-
cations. Ilikewise, every business or dollars and cents decision
(such as to cut or increase costs of new facilities or mainte-
nance, change salaries, cheaper or less equipment, etc.) has
educational implicationse.

Role Rglatiohships Between School Business Officials
apd Educational Systems and Costing Personnel

Iife is a process wherein each person attempts to optimize the
circumstances of l1living. The ideal role relations betﬁeen educational
systems and business personnel is a typical life problem. If, as may
happen, the institutional business personnel are also educational plan-

ners and evaluators, it may well be that the educational systems,
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costing personnel and school business pe}sons are the same group. By
contrast, the institutional business personnel may be well qualified in
accounting or purchasing; but they may have little or no experience in
edﬁcational plamning and evaluation. MNoreover, they may have little or
no interest in being cross~trained. Rdle'relationships will be quite
different in each of these cases. Both afe staff functions, howevers
Both must consider themselves as being essentially service organiza-
tions. When systems and business functions are specialized, as in the
second case, both the systems personnel and the échool business person-
nel will find thaf they have a mutual dependence. The business person-
nel will find that the systems personﬁel are an excellent source of
labor and brain power for special studies and the application of systems
and procedures to paper flow problems. Problems such as these occur
when a school is implementing a PPBS or ﬁaking significant changes in
the budgeting or cost allocation procedurese.

For their part, the systems and costing persommel will often require
historical spending data and current data on the iﬁterrelationships
between expenditure types. FEach specialty is supportive of the other

and both are subordinate to the instructionai processo.

_ Management Methods

Both school businéss and systems personnel are responsible to

the central management for the performance of their functions. They
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are not management personnel in the sense that school superintendents,
principals, and department heads are management personnel. For this
reason, the relationship between such staff functions and the line
effort of instruction must remain adviséry.

If either the business or tﬁe systems persomnel see changeé in
procedures that should be made, it is their function to report these
either formally as in formal preseﬁtations or informally through verbal
contact or written memos. Action, if taken at all, must remain a
line function.

As Hoffman (1973:46) states: "« . « to put it succinctly,

Itm convinéed that in education mény people dont't know who their bosses
are o » o The teacher'!s boss is their principal, and the principalls
" boss is their superintendent or someone he has designated . o« o"

While one might.argue with Hoffman's position on philosophical

grounds, no one would place systems or school business officials in.

that chain of command.

Sch&éi'communitx relations. Banack (1973) outlines the necessity
for ﬁarget.group aﬁalyses and communications tailoring in the pﬁﬁlic
school sétting of Rochester, New York. Rochester has three basic news-
letters designed to appeal to 14 audiences. A district-wide publication
is mailed to every resident. The objective of this publication is to

educate more through information.




89
Opinion surveys are used to ascertain what topics need attention or
prove appealing. For example, séd stories are always something that
appeal to everyone. Other articles are &evelope& for specific awdiences.
The next publication is the regular elementary newsletter. The front
half of this is used by the superintendent's office, the back half
by principals of specific schools. A high school newsletter-was also
developed which used this same formate The school system conducts 15=20

polls per year for thesé purposes.

Revenue sourceso. Most educational institutions are somewhat
constrained as to the sources of revenue available to them. The
sources are usually:

" 1. Taxes - local, state, federal
20 Gifts and bequests

3. Student tuition and fees

L, Grants in aid for the development of spe01a1 programs

5. Special developmental projects

6. Endowment funds

7. Rents, royalties, copy

8. Commercial ventures

Each of these sources of income is ordinarily constrained by
laws governing the corporate charters of the institutions. Thus is .~
many states it is legal for non~-profit educational institutions to en-
gage in profit making activities. There comes a point, However, where
the income from such sources ceases to be "incidental" and the charac-

ter of the institution changes. At that point, the tax status and

charter of the institution may be radically revised.
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Within these limité‘every educational institution makes
inhvestment decisions. They decide whether or not to spend time to
write proposals to get funding for special projectso They decide how
mich time, effort and money to spend in dunning graduates and bene-
factors for gifts and bequestse.

Decisions as to the investment of endowment funds mﬁst be madéo
The income from these funds is often available to discretionary uses
Decisions must be made as to their expenditure in terms of current cone
sumption or reinvestment in endowments or as seed mqnéy for develop-
mental projects.

Operations analysis can be very helpful in providing additional
data fér decision making in this area. Since this is a standard tool
for systems personnel, it should be helpful in providing assistance

to administrative decision making in these matters.

Budgeting, PPBS and PPBES. According to Casey (1964:13):

The school budget is the Blueprint of what the educational
program will be and what it will cost. It predicts the expen-
ditures necessary to support the program and identifies the
amount of receipts necessary to meet these experditures.

He further delineates three types of budgets: The annual budget, the
. capital expenditure budget, and the long range financial planning

budget. These will be discussed in due course.
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The education plan. A1l three Budgets should be based upon

an educational program. The programs, if adequately plamned, will

facilitate the control function of management by stating the objectives

of instruction in measurable terms associated with each line item by

administrative sub-division. Objectives in this level of detail and

organized so that they can be usea for cdntrol purposes, will require
staff participation. Jenkins and Lehman (1973:2) in discussing nine

pitfalls in PPBS indicated:

Implementation of PPBS reguires released time for a school
district's staff, both administrative and instructional. Even
though school systems adopting PPBS are aware of this, most of
them are unwilling or unable to provide their staff with
released time. The usual result is poorly worded objectives,
unclear program structures, inadequate coding for budgets, few
evaluative criteria and, in general, a partial and hap-hazard
adoptione.

Fduecation is a full-time function. A contrary view to that

of Jenkins and Lehman is that plamning is part of both the teaching
and educational administrative function. As such, released time for
budgeting should not be necessary. Every teacher should have his plans
.for the coﬁing year. These.plans'should be sufficiently detailed so
that they will know within broad limits the supplies they will use;
their film, filmstrip, and audio tape requirements; their need for
standardized tests, etc. If these items are associated with objectives
to be met, £hen PPBS becomes possibles. The anmial budget then becomes

an apggregate of all teachers plus administrators and maintenance
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requirements over all schoolse

This implies that the formmlation of the budget is a ."systems"
problem in which eQeryone should participate (in business technology
MBO management by objective). The probiem with this approach is com-
mﬁnication and qﬁality control. Some teachers may feel that "other
things" are more important. They will require stimulation if the bud-
get calendar dates are to be met. Evgn when a dedicated job of collect-

.ing micro data is done, the problem of compiling the items into pro-
grammatic statements remains. Many principal and assistant superinten-
dent hours are spent on this taske.

Budgeté havé a way of being cut by school boards and the -
general public. When a budget is cut, how are funds reallocated? If
the budget is prepared on a programmatic basis with several levels of |
activities, this is no problem. When fﬂe public picks a funding level,
consistent plans for that level pre-exist. If only one level has been
proposed, then a process of cut and fit must be used to make projected
income eqﬁal projected outgo.

What can systems persomnel do to assist in this process? They
éaﬁ éssist with forms design, system flow procedures, cross-check

procedures, accounting code quality control checking procedures.

Accounting and auditing. The accounting and auditing function

of most educational institutions is an area where significant savings
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in personnel costs are quite possible. -There are computer networks
currently in existence which can supply most of the administrative
accounting for school systems for costs which vary from $3 per student
per year in Region X Texas (Goodian, 1972:19) to $8.80 per student per
year in OTIS (Hoog, 1973).

The OTIS (Oregon Total Information Systems) eliminates the need
for school system bookkeeping personnels. The system is‘sufficiently
automated so that a half-time secretary can take cafe of the data input
for a school system of 5000 students. The system operates "on 1ine“,
that is, the secretary types in transaction data on a teletype, IBM 1050,
or 2250 terminals. The computer does size checks on the transaction and
stores them in a daily transaction file. The transaction may be
changed any time during that workirg day. After the system closes down
for "on line" operation at the end'of its 10 hour day, the system updates
all ledgers and stores the transactionse.

The system automaticélly writes the standard moqthly checks
and mails them to the school administration for distribution. Auditing
- consists_of checking the transaction against bills and purchase authori-
zations. The OTIS system also provide§ classroom computing power to
. -member schoolso.

Most systems functions for computerized accounting are completed
at the time of conversionufrom the manual accounting procedures. Every

computerized system has its own conventions. In the case of OTIS, the
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most important of these are:

1. Account mimbers are limifed to 13 digitse

2+ 2ero (0) in the lead position of an account number is a
"controlvbreak" which will generate a summary total for all accounts
with a number in that column. Because of this account #0000000000000
is reserved to signal a grand total. Account 0100 gives thé sub-
totals of all 100 accounts (101, 150, etce)s

" Each school sets up its own account structure within the above

rules. As a result, there is no requirement for identical account
structures. They do, in fact, vary by school district. The additional
digits beyond the first four or five are usually used to identify or-
ganizgtion, schooi, or program as in a PPBS systems.

Systems and costing persomnel are useful in establishing the
initial procedures and paper flow for schools in a computeriéed net-
worke. For functions like this, they are more useful if a£tached to

the Regional Computer Center.

WICHE éfforts.‘ The National Center for Higher Education
Maﬁagement Systems (NCHEMS) at WICHE (Western Interstate Commission
for Higher Education) is involved in the development of a generalized
management information system for ihstitutions for higher education.
Their approach has been one of tackling the task lafgel& from the side

of theory. Computerized sub-systems of the total system supposedly
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exist and with the aid of manual calculation are supposedly capable of
developing useful data for administrative decision making.
Technical Report 35 (Miyataki, 1973:223) gives their recommended

accounting structure which involves six categories:

; a. Beneficiary Group Measures 3 + Group ID

b. Target Group Measures 1 + Group ID

Co Resource Measures 5

d. Financial Measures : 6

e Activity Measures 3 (does not include
any subject break-
down)

fo Outcome Measures 5

23 + 2 group IDs of
at least 3 digits

The digit requirement given above is based on the investigator's
count of categories given in Appendiceé A to B of Miyaiaki's report.
The WICHE efforts still have a long way to go before they are a useful
application in institutions of higher education. Assuming 23 digits
for the.WICHE-measures; a 4 digit organizational group identification
‘code; a'3-digi£ fund account code and a 3 digit location code, the
resﬁit would give a total of 33 digits to be entered on every system
transaction. Human beings‘usually require specialized training in
order to operate beyond 5 to 7 digits. Thus, the WICHE system will
require extensive specialized training for every person who enters

data into the system. In comprehensive management information systems,
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everyone enters some data either direétly or indirectly. The human
factors implications of training a total staff to input a thirty to
forty digit code for every transaction (and thousands of transactions)
are not goods Needless tq say, thereée remain sevéral lifetimes of work
available fﬁr analysts trying to implement the WICHE system. Lest this
statement seems too pessimistic, there are methods of transéction and
program encoding which may be able to considerably shorten the afore~
mentioned traﬁsaction code length. For example, the transaction for
each of the above areas could bé fed into the system from different
terminals or into different programs. The result would be a much more
reasonable task for the human operator. Such methods as alphanumeric
sequencing could also be used to shorten transaction code length by
permiéting the use of 34—35 characters instead of 10 (10 numbers + 26
characters of the alphabet =‘36 characters, but zero and oh (0) are often
not used in -order to avoid.confusion between them. Zero is often used
as a place holder or level indicator and thus is not awailable for
identification purposes)e. The ultimate solution to coding broblems like
this is the use of natural language input (English). This solution is

under current development at RAND Corporation.

Special fund managemente. (1) What are special funds?
Special fund management usually presents a problem in most school

business functions. Internal special funds are such things as: school
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activity accounts, extracurricular activity funds, internal school
funds such as library fines, deposi#s, etc., special, revolving or
guasi-commercial funds such as vending machines, cafeteria funds, etc.,
inventory accounts, and petty cash funds. External special funds are
. such items as trust funds, grants-in-aid funds and debt service funds.
(2) What relationships migh# eduéétion systems and costing

personnel have to special fund management? Special funds are fraught

with possible problems for everyone involved. Since thqse funds often
involve the handling of large sums of money, problems of security,
custodianship, and accounting often occur. Clear, written, and self-
checking (within the organization) paper flow systems and procedures
that support these functiéné will prevent many éroblemse As systems
age and new personnel take over, methods of operation often deviate.
from the original plan. When this occuré; an evaiuation_of current pro-
' cedures should be done. If the new procedure is better, then the plan
should be changed. If the new procédure is not better, -then the person-
nel should be retrained. Systems people are trained in paper flow

techmique. Their skills should be used.

Purghasinge Purchasing, like special fund management, is a
school function where abuses can and have occurred. ILike special fund

accounting, these abuses can be prevented through the use of purchase
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orders that require aﬂministrative and purchaser signatures and
standardized purchasing routines. Purchasing is one area in education-—
al systems where the concept of standard costs as borrowed from indus-

trial ’ cost accounting, could be appliedes .

Standard costs. A standard cost is the amount that a unit of

goods 1s expected to cost under normal or ideal conditions. Normal or.
currently attainable standard costs are usually preferred (Horngren,
1972:188-212), but ideal costs are-sometimes used to give the pur-
chasing agent -a goal. The difficulty with "ideal" standard costs is
that they often place too much stress on the agent, and they do not
provide the administrator with a gauge as to how poor purchasing results
must be before he becomes concerned. The use of normal standard cost-

ing gives the administrator such a gaugee

Plant Management

To_build or not to build. In recent years the rapid rise of
cur'school age populatién has forced the construction of hundreds of
new schools at a cost which in some cases will not be fully paid for
fifty years to come.

’ The question arises as schoql populations begin to fill the
available space as to whether or not to build a permanent facility or

to develop some type of temporary solution to the problem. 411 too
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often the answer has been "build", when the assumptions, constréints,
and alternatives to the creation of a new edifice were not thoroughly
exbloréd. Many school systems have mortgaged their educational
futures for 20 years with bond issues paying 7 to 8% plus a 5%
sinking fund during a time of very high construction costs. Did such
schools have other alternatives? A systems study can often indicate
that they do. | |

For example, an Oregon school district recently built a new high
school because their old (1949 vintage) high school was nearing capac-
ity and a new multimillion dollar housing project was scheduled to be
built in the area. Based upon this assumption and the assumption of
a 1950's birth rate in the subdivision which was not yet in, a bond
issue campaign was begun énd won. The bonds were sold at the time of
the highest interest rate in the history of the nation. Currently, the
subdivision has been re-désigned to cater to retired persons; and its
building program stretched over ten years. The birth rate in thg rest
of the‘cify'has dropped very significantly. They currently have tﬁb
-half full'high'schools, and for the first time in twenty years the
.public-turhed down an oberational levye

How could a systems study have helped? First, a good simulation
of the projected population growth would have used several different
birth rates and subdivisién development rates so that the full impact

of these factors could have been evaluated. At the time the basic
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work for their building program was done (1967-68), the U.S. Bureau

of Census (Eckler, 1968:4) had already projected a sharp down turn v

in ngtionwide birth rates and the zero population growth program had
begune. | |

Second, there is an inverse relationship between interest rates
(Keynes, 1935:92) and amount of residential construction. it could
have been predicted that if interest rates rose more (Shapiro, 1968:61),
the building of the: sub~division might have been delayed or abandoned.

Third, a good simlation would have included as an alterhative
to a new building the use of temporary or residential ﬁype construction
which could have been sold when no longer needed. (Mbbile‘Classrooms,
'Inc.,‘19§6:53; Brubaker, 1966:22-=5).

These éitatidns are used to indicéte that a éystems study
utilizing techniques well knoﬁn in the 1960's could have savel one
school systen from a serious mistake. As a result of that mistaké,
by the way, the school system had to give up a curriculum plénning
program which employed teachers &n the summer to solidify curriculum
plans and materials fbr the coming year. The type of techniqués used
_inllong raﬁge plapning, such as building programs and demdgraphic analy-
éié for purposes of predicting trends in curriculum change, should make
. extensive use of modeling and simulation as an aid to decision-making.

The simulation of the probability of an economic development is
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no simple task; if it were everyone would be a millionaire. There
exist, however, techniques that can use the subjective probabilities
of decision makers in a decisién model which will permit objective
results to occur from their subjecfive estimates (Learner, 1967:50-=72).
These technigues, when combined with multiple guesses or "runs"
through the ;lgorithm (or computer program), result in simulation of
the effects of decisions under varying conditions or assuﬁptionso
With ﬁodels like these, school boards can have a better idea as to

the effect of their decisions on school building programse

- Plant operation. 'Accordiné to Hill and Colmey (1964:169) oper-
ation refers to the custodial services and maintenance. These items
in turn refer to cleaning standards, inspection procedures, cleaning
schediuling, utilities and plant security, staffing, preventative main-

tenance.

1. Cleaning standards. Hill and Colmey (ibid, pg. 172) give
the minimum school housekeeping standards as follows:

a. Soft floors - mop daily, scrub 3 times a year, wax
3 times a year. '

be. Wood floors - mop daily,

¢: PFurniture - wash once a year, dust as needed, refinish
as needed.

d. Chalk-board -~ weekly clean -

e¢s Chalk-erasers -~ clean as needed.
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f; Chalk troﬁghs - clean Wéeklye

g. Upper windows - twice a year.

he Lower windows - L times a yearo

i. Upper walls - as needed.

‘Jo Lower walls ~ once a yeér.

ke Woodwork - wash as needed.

1. Sinks and lavatories -~ clean daily.
me. Waste baskets - remove trash daily.

ne ILight fixtures - change bulbs as needed,
clean 2 times a year. '

They also give an inspection guide (ibid, 174-175) to be used
as a guide to organized inspection of the building. In addition they
'give‘as a general gﬁide to the‘number of men necessary, as square feet
}-15;000 +.l man per each‘lo acres or 4 men per 275-elementafy children
and 1 man per 200 secondary children. '

2. A systems aéprqach to glant.ogérationg The above iﬁdices
are rules of thumb which have proved their worth over time. What hap-
pens, however, if the school should adobt the educational objective of
making.thé»students responsible for the cleaning and maintehancerof the
'school? H&w_does one operate the plant in such a situation? Do you
peed'more.or fewef custodians? Do you need more or fewer inspections?'
Will o?efational costs go up dr down? Systems persormel should be
able to aésist schéol administration in establiéhing systems to eval-

uate questions like this.
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3. Maintenanceo Ande£son (1966:102) lists many ways in
which computerization can facilitate the operation of schoolse Among
them are: scheduling and costing, replacement scheduling (necessary
for long range planning-tudgeting), and analysis of pfoduct durability.
Again, these are functions that adequately trained personnel shouii\be

A

able to install and implement at any time in the last 7 yeérso

L, Mgintenance and operation féedbacko Most larger computer
operating systeﬁs have an annual calendar. They can be programmed to
aﬁfomatically generate reports from the data they contain; or if the
-data is missing it will request that_dataol The signal for this is the
change of date at midnight. Appropriately programmed computers dp not,
forget to look at their calendars or forget to send memos reminding
principals to scan their maiﬁtenance inspections. In fact, they could
mail the memos automatically. They could mail.reminder notic;s if the
reports did not arrive. All-of this could be done without human inter-
Qention,‘if_this was desired.

Why inspect? - Inspection gives administrative persomnel an
_oppoftunity to Qoﬁﬁend the staff on a job well done or to boost them
a 1it£1e'if it isn't. It gives them the knowledge that, after all,
someone cares.

From the reports that are received as well as utility and repair

bills, conclusions can be drawn as to the adequacy of the staffing and
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operational procedures implemented. As indicated by the Anderson

article, the techniques have been available for a long time.

5. Maintenance contracting? The data generation system should
provide a cost, performance figure so that costs can be compéred to the
cost of privately contracted maintenance serviceo Private contractors
(Hutchinson, 1970:40) do provide an alternative solution. The determin-
ation of whether or not to use such a service should be posed upon a

complete systems study.

Insurance

Schools are multi-million dollar businesses with buildings and
| equipmen£ usually worth hundreds of thousands if not millions of dol-
lars. One of the big probiems the insurance manager for a school
district haé is balancing his.insurance pélicies against the value of
the buildings and equipment to be insured.

According to Green (1968:227-29?), the problem is essentially
this: buildings and equipment depreciate. When they do, they are
worth less. If they are destroyed by fire or naiurai disaéter and if
they are insured for more than their value,‘the insurance company will
pay to the value of the depreciated bﬁilding or equipment only. The
excess premium‘is a "gift".‘ By confrast, we are in an inflationary
period. When the ;alﬁe of buildings and equipment inflates faster

than they depreciate, their value gains instead of loses. If disaster
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strikes and the school is under—insured, the insurance cbmpany will
pay only the proportional value of the loss. Hence, the insurance
manager must have complete and accurate accounts of all insurable .
buildings and equipment. These accounts must be increased by infla-
tion and decreased by depreciations Moreover, a valuation schedule
should be maintained so ﬁhat the reéppraisal of value is made on a
periodic basise. |

Curves drawn between appraisal values by equipment (building
types) can then be used for estimating the value during the period
between appraisalse.

Another serious problem is policy payment. Payment schedules
should be created on each insurable item. These schedules should be
part of a system which automatically notified the insurance 6fficer
that action is to be taken. Such notification can be computerized,

although carefully operated manual systems are adequate for this

purpose.

) Transpgrtation

1; Imgorﬁance of school transportation systems. According to

-School Management (1973:24) transportation expenses consume 2.9% of
the total school budget. Featherstone (1969:32) has this to say about

school transportation problems:
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What, if anything, can the members of the board of education
do about the usually minor but irksome complaints? Nothing that
will eliminate them, but they can take a few steps to hold them
to a minimum. First, they can see to it that the criteria for
school bus service provides for the most -adequate transportation
services possible with the funds available and that they are fair
to all. Second, they can assure themselves that these criteria
are being fairly applied to all-~that no person or persons is
receiving more favorable treatment than others. And finally,
they can assign all complaints to the administrators. It!s not
only easier that way, it also makes for a better run district.

And the final advice is this: accept the fact that when all
is said and done, transportation is still likely to cause more
day to day headaches for the school district than sex education,
student protest and militant leaders combined.

. . fow can systems helpt: Aneording,fo Stewart and Miskow
(Stewart, 1970:40~44), the‘féllowing factors afé most importént in
running a safe busing program:

A. Buy the right bus

'B. Keep the. bus in top shape

C. School bus routes should make sense

Do Select drivqrs with thought

E. Train yoﬁr'drivers

Fo Give your program‘reél supervision

Go Make studepts safety conscilous

The Stewart and Miskow article outlines the organization and
operation of a school tfansportation program in greater detail than
given here (see Appendix MM, page 251). The function of systems is to

develop procedures to implement this outline. This is done by
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specifying‘wﬁo performs what, when, how, in order to achieve desired

results, and monitored by the administration in such a way as to auto-
matically signal problems so that the who or what can be changed if
necessary. What will these procedures involve? They will involve
paper flow analysis, job/task analysis, record keeping, development of
inspection schedules and forms, and the ﬁse of computer assisted

management as in VSP (Vehicle Scheduling Program).

V.5.Pe==Vehicle Scheduling Program. - One of the early appli-

cations of systems technology to education and similation was school
bus roﬁte planning. School bus route planﬁing turhs out to be.a prob-
lem of minimizing the number of buses and bus route lengths, and number
of bus runs while maximizing the mumber of bﬁs stops under constraihing
conditions. - Note that the conditibns are antithetical. More buses
give shorter bus route lengths, but the object is to minimize the
number of buses--which gives longer tms routgs; Add to this princi-
. ples from C1 to CIO (AppendifoM, pﬁge,251uﬁjlénd.thé préblem becomes .
highly complicated. LT ,
Is it worth the effort? According to Knuehnle and Mappes (1970:

©38) it is:

+« o o Computer scheduling at Toms River, New Jersey reﬁregents
a pilot project that has done so well to date that just about every-
one connected with it loocks forward to the next so~called installment

in the saga. The school district serves 12,000 students with a
fleet of 103 buses. During the school year, 96 buses travel one
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million miles transporting children to and from school. That
averages approximately 10,000 miles per bus. Toms River was
selected for the VSP pilot project because it had an efficient
network of manually prepared routes and an enviable safety recorde.

Although final returns are not in, initial results of the
school bus scheduling venture show some promising statisticss.

They proceeded to list the values of the VSP program as
follows: |

1. The number of backup buses and reserve capacity can be
reducéd because re~scheduling is so easy. New schedules can be
developed in 3 days as opposed to four weeks. Individual schools can
be re-scheduled in 3 minutese.

2. With the computer program, the state's 10,000 buses are
never overloaded, the children are picked up and deposited under maxi-
mum éafety ;onditions, the best possible routes are developed, and the
most dependable, safety~conscious drivers are behind each wheelo.

3e The VSP had an impact on promoting higher safety standards
_even as it saved considerable amounts.of moneye It'helped provide a
consistent implementation of state policies and the equitable distri-
bution of state fundse.

L, Information needed for vehicle maintenance is handled also:
" records of gas and oil consumption, repairs, bus mileage accumulated,
etce

5. Studies of driver capabilities, under varying circumstances

are handled alsoe '
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He concludes by indicating (ibid:?39):

A panacea it is not, but VSP has already demonstrated that the
basic aim of route scheduling--to produce better routes more econo-
mically and with an even greater concern for safety factors--can be
accomplished. What planners and programmers are working toward now
is to make VSP function at an even greater level of efficiency for
its fundamental, three-fold purpose: safety, personnel and finances.

School Iunch Program

One of the business services provided in modern schools is that’
of providing the school lunch. School lunches are provided in a
variety of ways. In general, they vary from school controlled local
kitchens in evéry school; to school controlled satellite systems, to
the use of outside contractorse

The system which is optimum at any particular point in time may
chgnge as conditions change. For example, the Long Branch, Neﬁ Jersey .
(Korey, 1973:28) Public Schools used é commercial cold lunch program
for feeding their students because pf the lack of adéquate space and.
facilitigs in their schools. When neighboring districts built their
~owWn schools-and reduced the Long Branch student load, it became possible
" for thém~to'iﬁstitu£e their own central kitchen and satellite sysfem; |

| 'he factors that seem to be relevant in determining the type of

_system a school system utilizes for its lunch program seem to be: |

1. The'socio~economic status of the students

2. The need for jobs in the local school ares

3. The facilities available in the central location and the
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satellite school_s°

L. The availability of funds

Taste‘testingo The cost-effectiveness of a food service program
is highly dependent upon the rumber of people who use the service; It
ié important, therefore, for a system to achieve as high a percentage
of pupil participation as possible.

Children are people too. Given a choice of taking their lunches
or eating school fare;-fhey will optimize their taste. When it happens
that they prefer home food to school food, the cost effectiveness of
thé total operation drops as equipment has already been paid for, per-
sornel is already hired, food is already purchased, etc. As Michaels
(1973:23) indi;ates, children do have preferences and they will act
accordingly.

He makes the point that adding soybean meal to the hamburger
dilutes the taste and children prefer the pure hamburger. This is

probably true, but budgetiﬁg constraints do exists Thfee things must
| be optimized; %taste, coét ahd mitrition. This is a straightforward,
linear programming problem. Any system analyst should be able to set
up systems for optimizing these variables on a "real time".basis for
the.food service department.

As in Michael's study, taste must be determined from'experimento

Taste to product penetrétion statistics must be determined from
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historical‘recordso Cost varies in g;cordance with durrent prices and
optimum adulteration.' Add to this, the complexity of product mix
(i.es, hamburger and fries versus hamburger and potato chips or potato
.salad, ete.) énd the result is a highly complex situation that could

well use simplification techniques.

Persormmel Management and In-Service Training

School systems which have access to generalized information
systems.have a big edge in the effective use of their personnel. The
human tendency to steredtype‘other human beings ié one ﬁeﬁdency which
leads to inefficient personhél usage. Very often administrators feel
that since teachers are in ch%rge of specific academic areas, they can
play no other role. One does not ordinarily think of English teachers
as coaching wréstling’or teaching mathematics and engineering drawing.
But, it does occur. Cne does not ordinarily think of the physics
teacher as being well qualified in history. But, it does occur.

The general tendency of administrators, when faced with a re-
‘quirement £§‘increase the curricular offering, is to take a cursory
llook a@ ﬁresent staff and then'start the personnel acquisition procedure.
-This may be neither wise nor cost effective for his system.

When the personnel management information system exists, one
puéh of é computer button can reveal many intéres?ing possibilitiess .

It may be that he doesn't need énother person. For example, an Eﬁgliéh‘
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teacher might pick up a Latin course, while a social studies teacher
picks up the extra Enélish course and a health teacher picks up the
extra social sfudies course and a coach picks up the health course.
In all cases highly éualified people have been used. The curricular
offering of the school increased by one course, . _,l,'-

How is this management system developed? Two general approaches
have been used in the past. The first requires full staff partici-
patioﬁ in the administrative planning of the curricula. In this sys-
tem the staff as a whole decides to add the Latin course and the staff,
as a whole, does the scﬁeduling and course assignment. The shifting of
courses occurred because of each person volunteering as a result of
group interaction. The second approach involves a very careful person-
nel analysis of individual teachers at the time of hiring and periodic
updates through interviews. As a result of these interviews, some type
of automated record keeping system is developed. These are usually
EAM (Electronics Accounting Machine) punched card records, edge punch
card systems or tape/disk records in an integrated management system.
In the second system, the possibility of a personnel shift is found
through an antomated technique. The administrator must then make the

necessary individuai'and group contacts to complete the-process.
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In-service training. In like manner, a qualified teacher might

not be found for a proposed course. One way to solve the problem is to.
hire one--if you can get him. Another is to upgrade the staff throﬁgh
an in-service training program. Who is to be selected to learn to
teach'the new course? Again, either the group process or the automated
system could be usede.

In-service training has the advantage of developing staff loyalty
to the-schoolo Such programs have a tendency to make the staff member
feel that ﬁe.is important to the school program and that he is re=~
ceiving more recognition. This feeling is sometiﬁes.called mqréle, and
is reflected in the classroom as enthusiasmo .Enthusiasm of the teacher
seems to be one of the most important ingredients in the instructional
process (Barr, 1961). |

Thus it is that systems of locating the talents of present per-
sonnel can make a big.difference in the effective operation qf any
educational institution.

Systems personnel can and ghould be able to assist in the

developmeﬁt of procedures to facilitate these programs.

The computer and personnel selectione One of the more interesting

applications of computer technology ia the use of the computer as a

collating machine in applicant selection where there are many more
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applicants than positions available. Crowe (1972:40) in SCHOOL
MANAGEMENT illustrates his use of the concept as given in Figure 14.
This printout of candidates available for various positions is developed
from the history of the applicant as his/her application is processed.
The original data is entered into the system upon application. This
includes the applicant's name, availability date, date of apblication,
degree(s), experience, choice and certification status. Candidates from
this 1list are selected for interviews on a standardized interview for-

mat. This format leads to a score which is recorded later under rate.

(See PFigure 14, page 115.)

While this system is probably very useful at its current stage of
development, it provides the basis for even more useful procedures later.
For exémple, the system could be programmed to tell which raters were
most effectife in which subjects. The rating scores could be weighted
by subject area to arrive at optimal -scoring by item weight. Later
data could evaluate teacher effectiveness ratings and initial ratings

and thereby improve the screening interview procedures themselves.

Negotiation.- One of the most interesting tools for assisting in
the salary negotiation process is a computer program available through
the Northwest Region Educational Laboratory, Portland, Oregon, called
CASH. This program permits an aid at the meeting to put in proposed

changes in salary schedules and fringe benefits, and it immediately
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Figure 14,

KILLARD DIANE S

2120770 TEACHER APPLICANYS PAGE 13
AMER. HIST.
RATE NAKE AYA DATE APP DATE EXP  DEG - EHOQCE3 CRT
BAUER HARILYR J 11-10-70 11-10-T0 00-00 BA c Y
. BEESON DAVID 01-22-7% 10-i6-70 00-0Q BA c v
BUEHLER LESTER K 09+01i~7L 12~16~70 1-3  #s C v
BIORDD LOSERR I 07-01-T} 10-14-70 46 IS c A
BEKEHEYER BRUCE A 01-15=-T1 L1-06~70 00-00 @A c . N
BYRNE GARY E 10-22-70 10-22-70 46 HS c Y
COKEN RARCIA A 11~2%-70 10-13-¥0 00-00 HS c N
CURRY AHH .01-02-7! 08~10-T0 00-00C BA c Y
FELIX SVANLEY 01-0k-71 12-01~70 00-00 GA c N
EANTER DAVID C 11-11~70 11-11-70 1-3  BA+ ¢ Y
GILMORE RICKARD C 01-15-71 11-20-70 00-00 BA c N
GENONI JOSEPH A 01-01-71 03-05-70 1-3 BA+ C v
GERARD CAROL 12-01-70 12~01-~70 &-6  BA¢ ¢ v
GEDLOW LAURIE A 0%-01-70 03-05-~70 1-3  BA c N
HESTER SID 6 01-02-71 12-11-T0 060-00 BA+ c N
HENSLEY "THOMAS L 05-19~-71 12-01-7Q 1-3  BA+ C v
HARRIS JACQUELIKE 06-04~71 11-23-70 1-3  BA J Y
HANSEN DAVID 09-01-71 11-06-T0 1-3°  BA c Y
LARAMIE TERESA M 01-16=T1 11-12-70  00-00 BA J : Ty
LAKBORK JOHN E 01-01-71 11-05~70  00-00 e N
BCCARTY CHERYL A 01-25-71 11-16-70 00-00 c N
HADDEN AKDREA -02-01~71 11<30~-70 00-00 MS c N
HOEHLENKARP 12-04~70 12-04-70 1-3  BA c v
HILLER KATRALBEN. 01-01-71 12-11-7TC¢ 00-00 8A" c N
MELSOH ROBERT E 01-0)~71 03-14~70  1-3 BAe ¢ Y
PLAGGE RARGUERITE 01-01-71 12-11-70 7-10 BA c Y
PARSONS CHARLES N 11-24~70 11-24~70  00-00 BA c N
PHILLIPS LEE G 01-04-71 12-01-70 1-3  BA¢ C Y
Figure 2.
2720770 TEACHER APPLICANTS PAGE &2
_ GRADE 2
) : CHOXCE
RATE NAKE AVA DATE .APP DATE EXP DEG 1 2 3 CRY
RABIHOVETZ FRANCES 01-01-T1L 08-05-70 10-XX . M§ € ]
RICHARGSON GLENDA . 06-27-70 06~27-70 1-3  B&e E ]
REDOEN HOLLY E 10-15-70 02-05-T0 00-00 BA £
ROOOKAN ESTELLE R 01-25-71 09-30-70 00-00 BA . € 0
SEIBERY BETTY J 01-01-71 10-20-70 . 1-3 HKS € Y
SLATER JEAN 09-01-70 03-22-70 1-3  BA € N
SUCHONACKY SUSAN 12-17-70 12-16-70 00-00 BA¢ E v
SHITH DONNA 06-11-71 12-11-T0  00-00 BA - E ]
STEINER JUDITH H 06-15-71 11~30-70 1-3  EBA £ v
Y2 EEoe BARBARA 16-05-70 09-20-70 -3 #s €
TT Emnd SUSANCE 08-15-70 02-20-70 (0-00 BA . E N
THO®AS PATRICIA H 01-01-71 12-08-69 00-00 BA € ¢
TUCKER SHARON H 01-25-71 11-20-70 Q0-00 BA. £ 1]
TAKAHASHT IZUMI 01-01-71 10-14~T70 00-0C BA E - Y
7T ETES JILL 01-01-71 05-02-70 -3 BA € Y
VOREMBERG LINDA J 11-30-70 11-23-70 4-6 BA N - Y
VENKER BARBARA A 11-30-70 11-04-70 00-00 BA € v
WOOD BAKBDARA 11-13-70 10-14-70 00-00 BA £ N
10-15-70 11-20-69 1-3 HS 3 ®
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calculates the.short and long term cost to the system in terms of
their current educational staff. There is no need to adjourn for the
night to burn hidniéht ;il in using a hand calculator to tet the déta.

The full implication of changes are presented'quiékly and accurately.

Section Summary

The intent of this section was to briefly review some systems
applications in the operation of the. school usiness functions. Seven=-
teen areas of educational institution busiﬁess functions were briefly
discussed as were the use of the following systems analysis tools:
paper systems flow; PPBS; target group anélysis; communications analy-
sis, operations analysis technique; management by objectives; budgeting;
automated accounting; human factors in accounting systems; feedback
systems; standard costing; similation; standardization procedures in
plant operation; maintenahce, and transportation;- appreciation/de-
preciation problems in insurance control; product mix problems (linear
and dynamié programming) as applied to school lunch programs and bus
routing; maﬁ;gement information systems application in accounting; per=
sonnellménagement-in-service training, and the negotiation pfoceés°

' Qh the basis of the number and variety of systemé techniques
currently iﬁ use, the conclusion is hereby draﬁn‘that the inclusion of
systems technique in the training of educational administrative

specialties has a grounding in current literature on the subjects
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EDUCATION SYSTEMS AND EVALUATION
OF THE EDUCATIGCNAL PROCESS

Introduction

2

The intent of this section is to review some of the principles
and problems involved in the application of éystems and costing tech-
nolog& to educational evaluation and auditing. The review will estab-
blish that a background of theory and practice exists which could be
used in the development of a training program for educational systems/

costing analysts.

Historical Background

Callahan (1962) in Education and the Cult of Efficiency out-
1lined the effecf'that the efficiency movement started by Frederic |
Taylor had upon the American educational systemo While.the efficiency
movement itself started in industry about 1895, the first major im-
pacts of the movement oﬁ education occurred in 1911 to.1913 with at-
tacks on the inefficient educational system by the SATURDAY EVENING
POST and the LADIES HOME JOURNAL (Callahan, 1962:47).

Unfortunately, the tools of achievement testing, aptitude and
attitude tesfing, sampling theory, objectivé instructional sequencing,
and computerized record keeping had not yet been developed. The re~
sult of the public pressure and the inability of‘educational

administrators to either objectively jﬁstify the current position of
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the schools or to recommend instructional improvements was an emphasis
upon the indices of cost and a neglect of the measures of quality.
The tools then available were business type accounting, sub-
jectively defined and weighted rating'scales, and of course, Taylor'é
principles; Taylor's principles (1911:19) were:.

First. They develop a science for each element of a
man's work, which replaces the old rule of thumb method.

Second. They scientifically select and then train, teach
and develop the workman, whereas in the past he chose his own
work and trained himself ags best he could.

Thirde They heartily cooperate with the men to insure

~all of the work is being done in accordance with the princi-
ples of the science which has been developed.

. Fourth. ‘There is almost equal division of work between
managenent and the workman while in the past almost all of the
work and the greater part of the responsibility were thrown
upon the men.

Note that'in‘themselves_the prinéiples, even as applied to the
educational process, are not bad. If properly applied, they should
lead to a happier, more efficient school system. Unfortunately, edu=
~cational administrators were none too careful abbut the "elements"
they chose. The result was that "cost-effectiveness" became such items
" as: cost-per-pupil-drill, percentage of children of each year of age
in grade for the school district, the average length of time required
for a child to do.a definite unit of work,. the avérage daily attendance

for room and child, the percentage of children allowed to complete

school, the percentage going to high school, etc. (Callahan, 1962:69).
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Thorndike's transfer of training studies indicated that only
the ”idenﬁical elements" in both the application situation and the
training situation would be transferred. Many American educational
administrators concluded from this that all education is thereby
equivalent. This was typified by Frank Spaulding in his 1913 address
to the Department of School Superintendeﬁts of the NEA wherein he
concluded that curricular decisions should be made on a dollar cost
basis rathe;.than a development of the mind basis (ibid. pge. 73)-
Other educators such as Washbourne, as previously noted, used the
same evidence to find which elements should be present in both the
educational and the applied situations. Their efforts resulted in
such things as reading difficulty studies, improved spélling lists,
and the introduction of "practical artsf into the curriculum

(Washbourne, 1963).

Callahan's concept of an American tragedy in educatioh.
Callahan (1962:244) feels that the net result on the American educa~

tional system was a tragedy.

The study of various aspects of the actions administrators
took between 1910 and 1929 in applying business and industrial
values and practices to education, together with an attempt to
explain why they took these actions has formed the substance of
this volume. It seems in retrospect that, regardless of the
motivation, the consequences for American education and
American society were tragic. And when all of the strands in
the story are woven together, it is clear that the cssence of
the tragedy was in adopting values and practices indiscriminately
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and applying them with 1little or no consideration of educational
values or purposes. It was not that some of the ideas from the
business world might not have been used to advantage in educa~
tional administration, but that the wholesale adoption of the
basic values, as well as the techniques of the business-indus=- .
trial world, was a serious mistake.in an institution whose
primary purpose was the education of children. Perhaps the
tragedy was not inherent in the borrowing from business and
industry but only in the application. It is possible that if
educators had sought 'the finest product at the lowest cost!--
a dictum which is sometimes claimed to be a basic premise in
American manufacturing--the results would not have been unfor=-
tunate. But the record shows that the emphasis was not at all
on 'producing the finest product! wut on the 'lowest coste! In
all of the efforts which were made to demonstrate efficiency,
it was not evidence of the excellence of the 'product! which
was presented, but data on per-pupil costs. This was so partly
becanse of the difficulty of judging excellence but mostly
because when school boards (and the American people generally)
demanded efficiency they meant 'lower costs.! This fact more
than any other was responsible for the course of events in
educational administration between 1910 and 1929.

Elements of the Evaluvation Movement

Ayres (1918:9) indicates:

The importance of the (educational evaluation) movement is
not only in its past and present achievements, but in the hope
of the future. Knowledge is replacing opinion, and evidence is
supplanting guess work in education as in every other aspect of
human activity.

.Ayreé' statement was not prophesy. It was axiomatice Signif?

“i¢ant improvements in the application of evaluation techniques to edu-

cational processes have occurred and are currently available. Although
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as Provus (1968:243) states:

There is surprising little theory on which to base good
evalvation practice. The theoretical constructs which appear
most relevant to the practitioner are derived from studies by
Lippet (1958) and Miles (1965) on organizational health and
change; Rogers (1955), Lewin (1951) and Corey (1953) on self-
realization through group work; the work of Silvern (1965) on
functional analysis of curriculum, Wiener (1948) on control
and comminication systems; and from Tyler's original work on
curriculum development theory (1950). . . . However, despite
the name of the title of a new educational periodical, THEORY
INTO PRACTICE, there appears to be very little linkage between
program evaluation going on in public schools today and the -
kind of theory discussed by university theorists.

Provus then proceeds to outline the Pittsburg Evaluation Model

which is an empirical solution to their need for an evaluation systeme.

_Thé Pittsburg~evaiuation.modelo "The purpose of evaluation in
the Pittsburg Modellis to determine whether to improve, maintain, or
terminate educatiqnai programs. In this system, evaluation is the
process of (1) agreeing vpon program sténdards,_(Z) determining if
discrepant reéults occur between standards and results, and (3) using
the discrepancy information to identify weaknesses of ﬁhé progran.
Aftgr weaknesses of the program have been identified, problem solving
techniques are uéed to isolate and specify the exact nature of the

problen.
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Typeg of developmental prograﬁs: Instant. According to

Provus (1968:246), the most common type of program in public school
work is of the instant installation varigtyo Programs forﬁulated
under Titles I and III of ESEA are largely of this vafiety. "They
have been quickly formulated without careful planning or design to
utilize available resources. Also in the (instant) category are most

of the 'new' programs mounted by public schools staffs determined to

'do something better! on their own initiative." He feels that efforts

of this type are only rarely plamned and defined with sufficignt pre-
cision to permit adequate evaluations. Such programs ére also so
‘inadequately planned as to permi£ no form of "feed-back" during the
operation of the program. Feed-back dﬁring the operationlof a pfogram
is called "formative evaluation". If enabling objectives are inade~
guately defined formative evaluation becoﬁes impossible. Very often
when £he enabling objectives of a program are not well defined, the

goals of the program will shift as a result of interim pressures and

"summative" or final evaluation also becomes impossible. As a result,

most "instantly developed" educational programs are evaluated poorly

if they are evaluated at all.

Iypes‘of developmental programs: Canned programs. Provus'
second "less common" but widely used type of program is the "canned!

variety. With this kind of program either a commercial, a public, or
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non~profit developer has determined its standards in advance of install-
ation, and guidelines for installation, including staff training, are
usually very explicit. Unfortunately, many such programs which pro-
claim themselves as being of this type are not. Many are based upon
an "author's" concept of what the objectives should be without any type
of empirical validation. Quite often the instructional sequencing is
also based upon "expert opinion" rather than empirical validation. In
other.words, even canned programs must be subjected to empirical valid-
ation techniques and every educational institution should have systems

developed to evaluate such programs before they are introduced.

Types of developmental programs: Yocally created. The third

and least common type of program is one that has been carefully designed
by the schoollsysﬂem itself. Provus indicates that "a few school
systems have managéd to organize the technical skills necessary to do
this job successfully." Howéver, in the two instances known to Provus
(1968:246) sizable sums were required from outside the district. The
Winnetka system (Washbsﬁrne, 1963) of the 1920's and 1930's was a good

example of the effective use of this approach.

Evaluation of programs currently operational. Provus goes on

to state that the evaluation of programs already stafféd and under way
contains four developmental stages and involves three major categories

that can be broken into nineteen sub-categories.
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The four developmentalAstages are: (i) definition, (2) instal~
lation, (3) précess, and (4) pfoducte His process of evaluation
involves moving through stages ;nd content categories in suchra'way as
to facilitate a comparison of program performance with standards while
at the same time identifying standards to be used for future compari-
sons. Iigure 15, page 125, gives.the logic Prqvus uses in.relating
his four developmental stages. In Figﬁre 15, the comparison of thg
perfofmance gives rise to discrepancy information which is used as
the basis of a decision to continue the activity or to change the
standards. This process is continued throughdut fhe-four steps. If
- the program is completed then a cost-benefit study should be done ﬁo
'validaté that the results ﬁere efficiently obtained.

| The manager of the program will be just as concerned with fhe

time it takes to get to Stages 2, 3, and 4 as with the criterion com~
parison. The longer it takes to get to these stages, the greater the
risk in case of failure.

Figure 16, page 126, gives the taxonomy for Provus! system‘of

educational evaluation of activity content.

Applying the system within stagese Figure 16 details the

questioning process that must occur if adequate discrepancy information
is to be isolated at each stage. The questioning étrategy‘given in

Figure 16 should also be augmented by a detailed questionihg strategy-
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Compare 3))
o P), giving

Cy rJ\dDh

stands for the current evaluation standard

stands for the evaluated performance

the act of comparing the performance to the standard
stands for the discrepancy information

stands for a change in performance or standards

O Qwowm

Figure 15. Conceptual Flow of a Developmental Program Evaluation System
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System

INPUT

Staff qualification by position
staff preprogram training
Student selection criteria
Student entry behavior

Media

Facilities

Administrative conditions

Resource

Acquisition

Time -

Cost

Fixed

Costs

PROCESS

Student with:
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which is too detailed for purposes of this chapter (Provus, 1968:
267-282). This strategy alsc entails a semi PERT approach to the
sequencing of enabling objectives into terminal and vltimate objec~

tives.

Teachers and Misnlaced Resvonsibility

When teachers worked alone in one room schoolé, there was some
Justification for evaluating the results of instruction and creditipg
the teachers thereby. As soon as the one room school divided into two
rooms wiﬁh graded or semi-graded classes, a quantum shift in the re-
sponsibility occurred. At this point, the responsiﬁility for the pro-
gress of instruction‘shifted to the "school as a whole". Thus, the
failure of the lower grade teacher to teach a child to read creates a
responsibilify for the upper grade teacher. In like manner, outstand-
ing performance by the lower grade teacher in some area such as science
will ¢reate opportunities (and problems) at the upper grade that would
.not have existed had the deviant performance not occurred. '

.ITéaéher effectiveness is, therefore, a system responsibility
and-shouid be evéluated on a system basis. Departments, schools, and
the administrative organization itself are all reflected to a greater
or lesser extent in the teaching acte The failure of a teacher to
"teach" is in this sense a "system" failure. It is the responsibility

of the system to insure that no student is deprived because of the
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shbrtcomings of a. teacher. One of the functions of educétional admin-
istration is to ensure that this evaluation is done. It is the
function of the educational system/cost analyst to assist in gstablish—

ing evaluation procedures that are valid, objective, and reliable.

Status of the Evaluation of Teachers

Barr (1929) spent his whole ﬁrofessional career trying to dis-
cover the nature of a good teacher. 1In terms of the Taylor analogy, if
he could discover one, then it would be possible to weed out the bad by
using the excellent example as a model. While he found much about
teacher characteristics, he did not solve the riddle. In 1961, he
.concluded:

Good teachers cannot be separaﬁed from poor teachers in

terms of specific teacher behaviors (there is an appropriate-
ness aspect to teacher behaviors that must be taken into con-
sideration, Barr, 1961, ii).

He continues his point by stating:

The evaluation of teaching can be objectified through the
use of teacher and pupil behaviors and operational definitions
of the personal and professional prerequisites to teacher
effectiveness.

The third-point he makes is that thoroughly competent persons
may view teacher behavior differently and there exist many ways of
combining these emphases in teacher evaluation work.

Herman (1973:201-204) spends a whole book in outlining system

techniques for the evaluation of the educational system staff.
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He summarized the process into six components: 1. Information input, -
2« Information analysis, 3. Decision making, 4. Implementation,
5. Performance output, 6. Output analysis.

1. Information input component. This is the aata bank
component. It migﬁt be organizéd in such a way fhat staff members
might be assigned,responsiﬁility for déta collection once thé decision
making component determines which data are needed. In the sub-systems
it might involve a combination éf various supervisors and categories of
employees. It might also make use of students, residents and otherss

2 Iﬁformation analysis component. This component provides
the data collected in a format of Standards, étatistics, charts aﬁd S0
forth as decided upon by the decision making component s

Je Décision making component. This compoﬁent should consist
of representatives of each category of‘eﬁployee, representatives of

building level and cegtral office administfation and representatives of
the poliby making board. This group could be supplemented with partie
cipants from the student body, the residents of the community and outside
experts. This component makes all decisions as to time.schedule,'techn
niques of evaluation, puréoses of evaluation, persons to do the eval~
uations and all other decisions necessary to make the program opefation«

al.
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L. Implementation component. This component opefates the
program of evaluation once decisions are made as to the nature of the
staff evaluation program. In the case of the buildings and grounds-
sub system this compénent might consisé of the supérintendent of
buildings and grounds, the shift supervisors, the head custodians,'and
two employee representatives from each school building.

5. Performance output component. This component takes respon-
sibility for the quantifying of performance Eutputs. This compohent'
determines how well behavioral objectives were achieved and how well
units of work were produced iﬁ a given time ﬁeriqd by each employee and
by each group of employees. - This function could be assigﬁed to the
personnel offiée, the administrative and supervisory staff, an outside
firm or some combination éf employees and administratorse

| 6. Output analysis combonent; This component futs quantified
data into useful form for the decision making component. It could be a
function of the same group or office that functions as the information
input aﬁalysis component .

The - "X" Factor (Use of Student Experiences) in
Teaching Evalugtion ) . N

Rickover (1964) indicated that the English educational system

produced high school graduates which are academically the equivalent of

our college graduates. This seems to be true not only of the English,
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but of the French, German, Australian, Egyptian, Lebanese, etc.
(Beck, 1970). The question arises as to why if foreign school systems
are so superior to the American in developing‘"quality"'graduates, the
net scientific and productive capacities of their societies consistantly
remains lower than the American. It would seem that there is something
in the educational processes of the United States or the processes which
occur in the classroom here which facilitate the function of living
more than the extention of classical education seems to do. Adam Curie
(1964:226-245) had this to say about formal education:

Contemporary attention is so concentrated on the role of
education in development that we are inclined to forget its
capacity to stunt growth. Yet in most societies' for most of
recorded time, education has been a reactionary force rather
than a progressive one. Education, often closely associated
‘with religion, has tended more to hallow antiquity than to

- promote innovation.
Paul Hanna (1965) gives some,clués as to why "quality" educa-

tional systems such as those mentioned may be more of a national harm

than long term good. His point is essentially systematic in that the

macro level of input~throughput-output must be considered in the design‘

of any educational system. Input involves the social, scholastic and
ethnological factors that students bring to séhool. It involves the
contemporary world in which students live (Butts, 1047:654~655).

Hanna (1965) puts the concept in slightly different form:
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Schools and colleges do not and should not preempt to them—
selves any monopolistic role of educating. The job of creating
human capital is far too large for any one sector to accomplish
single handedly. « . o The reverse side of the coin is egually
significant for consideration. Too often our colleagues in
engineering, health, economics, or public administration, working
through informal or non-public administration, working through
informal or non~public school chamnels, ignore the formal
institutions-~probably because schools have conventionally
focused on education as consumption (italics added).

The evaluaiion of the instructional processes should, there-
fore, include the value of the productive,papacity of students both as
a cost and a benefit. As a cost, the.préducts lost to society because
children and students are not working is considérableo To the extent
that thej do proauce something‘worthﬁhile this cost is minimized. At
the same time something more important seems to be happening in the
mamner that John Dewey predicted (1929, 1938). The process of making
formal education relevant to the experience of students increases the
nmumber of "identicél elements" in both situations and should thereby
increase the ability of students to solve problems.

The element of making experience relevant to tﬁe instructional
processes is not only important from the standpoint of student motiva-
tion; but it also provides those vital identical elements which provide
for transfer of training to "real life" situations. Any system of
instructional evaluation should, therefore, evaluate in some manner the
ektent to which current problems and experiences of students become the

subject matter of instruction. In the system developed by Herman (1973),



















































































































































































































































































































































































































