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ABSTRACT
A STUDY OF THE RELATIONSHIPS BETWEEN

PERCEIVED BENEFITS FROM GRADUATION PROGRAMS
AND GRADUATION PROGRAM COSTS

By

Michael King Marshall

This study was designed to test the relationships be-
tween high school graduation program benefits and their
production costs. The approach is from a "product" per-
spective and relies on techniques drawn from Systems Ana-
lysis, Marketing Research, Economics, and Finance. Schools
are considered to be similar in many respects to factories
and service-producing enterprises that are also comprised
of workers, buildings, equipment and materials. The study
assumed a multi-faceted educational product composed of
further education benefits, job benefits, and personal
benefits. Production costs were determined by using cost
accounting methods.

Sixty graduates from the 1979 graduating classes at
each of seven Okanagan high schools were randomly selected
as a survey sample to determine their perceived benefits
from each course completed during their senior high school
years. Three hundred and thirty-one usable responses were

then costed on a course-by-course basis according to the
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categories of instructional personnel costs, materials
costs, and overhead costs. Benefits and costs for each
course and graduate were then aggregated.

The four major hypotheses developed and tested were:

I. Total Educational Benefits are positively related to
senior high school program costs.

II. Total Further Education Benefits are positively related
to senior high school program costs.

III. Total Job Benefits are positively related to senior
high school program costs.

IV. Total Personal Benefits are positively related to
senior high school program costs.

Tests of significance using Correlation Analysis and
Analysis of Variance techniques showed that the educational
product is composed of differing educational benefits and
these are related in positive ways to production costs and
specific cost categories. The study also established that
different groups of consumers have varying cost-benefit
relationships. The disaggregation approach employed in
this study made it possible to link some of the educational

benefit components to specific educational costs.
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CHAPTER 1
THE PROBLEM

Need

David Churchman in a paper presented to the American
Educational Research Association made the statement that
"educators object to thinking of people as 'products,'
preferring to speak in terms of the 'full potential of the
individual.'"l Today, as education searches for better
and less costly ways to deliver its product, there is an
increasing need to develop a more specific understanding
of that product and the costs incurred in its production.
Any implied dangers of dehumanizing education, while in-
herent to some extent in adopting a product orientation,
are probably outweighed by not utilizing available tech-
niques to better understand education as a product. The
school system with all of its complexities as a socio-

technical system,2 is as Johns and Morphet point out similar

lDavid Churchman, A Cost-Benefit Methodology for Sum-
mative Evaluation, paper presented at the Annual Meeting
of the American Educational Research Association (64th,
Boston, April 7-11, 1980), p. 1.

2E.L. Trist, "On Socio-Technical Systems" in Warren G.
Bennis et al., The Planning of Change--2nd Edition (New York:
Holt, Rinehart, and Winston, 1969), pp. 268-82.

1



in many respects to a factory.3 According to them, the school
system may be usefully conceptualized as a "processor" con-
sisting of workers, buildings, equipment, and materials,

with inputs of money and raw material in the form of students,
and with output in the form of human capital that has been
developed and improved by the educational services provided
by the processor.

It is important to consider that education is by
definition4 both a product as well as a process. This con-
ceptual distinction is not commonly made by most educators
who as a result of their training and experience tend to
be preoccupied with the process of developing the full pot-
ential of each::child. These are the same individuals who
would be most inclined to totally reject any comparison of
a school to a factory, even if such a comparison might bene-
fit their clients. Some business techniques and perspec-
tives can be applied to help identify and accommodate the
very product needs that are served by so many process-cen-
tered educators. 1In addition, an education product focus
brings with it an implied cost dimension at a time when edu-
cational costs are extremely high.

During the past twenty years there have been develop-

ments in several disciplines including Systems Analysis,

3Roe L. Johns and Edgar L. Morphet, The Economics and
Financing of Education Third Edition (Englewood Cliffs:
Prentice-Hall, 1975), p. 41.

4Henry Bosley Woolf, Ed. Webster's New Collegiate
Dictionary (Springfield, Mass: G & C Merriam Co., 1976),
p. 361.




Marketing Research, Economics, and Finance that should have
contributed to the understanding of educational products.
An understanding of the potential benefits that come from
viewing education as another service-producing industry would
have necessitated a greater dependence on the knowledge
accumulated in these related fields, and probably would have
been accompanied by product improvements in educational
services. The accountability movement that began in the
late sixties with its focus on standards of achievement,
educational outcomes, and financial responsibility has now
created a situation where as Sciara and Jantz point out,
"education must begin to borrow from the 'factory' model
whether it wants to or not."5
Whatever else, the educational product is at the very
least under close public and professional scrutiny. Thomp-
son, addressing the Association for Institutional Research,
states that educational institutions can no longer afford
to ignore public concerns about what is taught, how much is
learned, and who is enrolled.6 He advocates that quality
must be defined in terms of the benefits and costs as per-

ceived by consumers of educational products. Leon Lessinger

5Frank J. Sciara and Richard K. Jantz, Accountability
in American Education (Boston: Allyn and Bacon, 1972),
p. 3.

6Fred Thompson, "The Cost and Value of Marketing Analy-
sis," Paper presented at the 18th Annual Association for
Institutional Research Forum (Houston, May 21-25, 1978),
p. 1.



uses the term Caveat Emptor to describe what he believes

as the best attitude in a situation where the producer's
interest has been confused with the user's needs.7
Education it seems, unlike industry, does not have to
do what survival demands, Or at least it has not had to be
nearly so competitive in the past, both in terms of funding
as well as public support, for its secure monopoly position
in the education market. It has never really had to adapt
its product to the rigorous requirements of free competition.8
Service industries such as airlines, television networks,
restaurants, and hotel chains just to mention a few, conduct
extensive research on the services they produce. They
recognize the value of product feedback in remaining compet-
itive by adjusting their services to better fit the needs of
their marketplace., Ultimately it is the consumer of a meal,
television show, or film who will determine and internalize
the value of that particular product relative to its cost.
Most educators and school boards could generally agree
that high school programs are to a large extent designed,
developed, and offered to facilitate students' preparation

for activities beyond graduation. This product of education

7Leon M. Lessinger, "Quality Control and Quality Assur-
ance in Education," Journal of Education Finance (Spring,
1976) , p. 514.

8Theodore Levitt, "Marketing Myopia" in Modern Market-
ing Strategy (Cambridge: Harvard University Press, 1964),
p. 48.




could be perceived as investment in human capital.9 Benson
differentiates this product from education as a consumption
commodity where students consume education for enjoyment
only. Education costs, according to Benson, can only be
justified for investment products and not for the rather
immediate consumption products.

Education is a service industry having much in common
with other service producing enterprises such as museums,
theatres, private clubs, and amusement parks. While these
may tend to focus on a consumption product rather than
investment, they are similar to education in that they
produce a service for a cost. However, unlike education
they must be preoccupied with an emphasis on their product.
In competitive industry the prime focus is on a market need
and the product is designed to satisfy potential consumers.
Only after the need-oriented product has been identified,
are the means or processes of production determined, always
with an essential consideration of production costs.

Simply put, the product dictates the process.

Education on the other hand has traditionally not
focused on its product. Rather, it has grown naturally as
an important social institution, remaining basically un-

changed over the years as new programs and new materials have

charles B. Benson, Education Finance in the Coming
Decade (Bloomington: Phi Delta Kappa, 1975), pp. 5-8.




come and gone.lo The history of American public schooling
does not give rise to confidence that the schools will

change their processes quickly and adopt a new focus in
educating masses of young people. Writing on the evolution
of organizations, Kotler and Levy state that many organiza-
tions in the course of evolving, lose sight of their original
mandate, grow hard, and become self-—serving.11 In American
schools, the process dictates the product.

If the public school system and more specifically the
high school system is perceived as an educational producer
for society, then several questions central to this study
require answering. First of all, what is the educational
product? What are those affective, skill, or cognitive
learnings that can be related to an educational product?12
Once identified, how do these learnings as part of a product
become measurable? And once it is possible to identify and
quantify the educational product in whole or part, how does
the product relate to specific costs of production? These

are some of the obvious and substantive questions that are

10Robert G. Owens and Carl R. Steinhoff, Administering
Change in Schools (Englewood Cliffs: Prentice-Hall, 1976),
P. 2.

llP. Kotler and S.J. Levy, "Broadening the Concept of
Marketing," Journal of Marketing, (January, 1969), p. 10.

12W. Georgiades, How Good Is Your School? (Reston:
NAASP, 1978), p. vi.




appropriate to ask in a product-oriented business of
education.

As an important service institution now under pressure,
schools should begin an intensive examination of their
product relative to its production costs. The underlying
fabric for such an analysis can be based on product defini-
tion in terms of specified output criteria, a means of pro-
duct assessment or measurement, and production costing using
a cost accounting approach. These elements, while commonly
applied in goods' manufacturing and some service industries,
have only seen limited use in education. It is hoped that
this study will contribute substantially to understanding
the educational product as it relates to its production

costs.

PUE pose

Education in North America is a giant service industry
catering to the needs of society, individuals, and its
own bureaucratic structure. In often little-understood
ways, high schools graduate ill-defined products amidst
increasing public outcry and increasing costs. This study
centers on the product and cost dimensions of high school
education. The main purpose is to study the relationships
between those benefits that constitute the educational
product and their production costs as determined using

cost accounting methods. For the purpose of this study



high school graduates are examined as members of subgroups
according to their graduation program, post-high school
activity, or the number of courses included in their
program. This subgrouping has been included in an attempt
to link specific cost relationships within each subgroup;
relationships that would be averaged out and hidden within
the sample as a whole. By adopting this product approéch
and using appropriate methodologiesl3 for identifying bene-
fits and costs, this study is intended to test the relation-

ships between program benefits and their production costs.

Hypotheses

The central hypothesis being tested in this study is
that educational benefits are positively related to their
production costs. The significance of the relationships
will be tested within a range of p < .05 to p < .001 de-
pending on the specific sub-hypothesis. Because Total
Educational Benefits as a dependent measure is determined by
summing benefits in the categories of Further Education,
Job, and Personal Benefits, the central hypothesis stated

above is broken into four research hypotheses:

13Greg Kearsley and Terry Compton, "Assessing Costs,
Benefits, and Productivity in Training Systems," Training
and Development Journal (January, 1981), p. 52.




l. Total Educational Benefits are positively
related to senior high school program costs.

2. Total Further Education Benefits are positively
related to senior high school program costs.

3. Total Job Benefits are positively related to
senior high school program costs.

4. Total Personal Benefits are positively related

to senior high school program costs.

These hypotheses are tested within the overall sample
and three major sub-groupings. Each graduate is classified
according to the specific graduation program chosen, post-
high school activity, and the number of electives chosen
for graduation. Through an analysis of overall and sub-
group results, it is hoped that distinct product-related

benefits can be linked to production costs.

Theory

The fundamental question of identifying critical
relationships and links between educational products and
their production costs will be researched using an input-
process-output concept and model. This systems approach

is advocated by Dyer,l4 Banghart and Trull,15 and Johns

14Henry S. Dyer, "Toward Objective Criteria of Pro-
fessional Accountability in the Schools of New York City"
in G.D. Borich and K.S. Fenton, The Appraisal of Teaching:
Concepts and Process (Reading: Addison-Wesley Publishing,
1977), p. 241.
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and Morphet.16 As illustrated in Figure 1.1, it allows a

clear distinction to be made between the more easily
measurable input-output dimensions and the considerably

more complex production processes.

INPUTS PROCESS OUTPUTS

Figure 1.1

Input-Output Model

Tanner suggests that the systems approach particularly
lends itself to analysis of complex systems. Even the most
complicated school system can be viewed as consisting of a
conversion process by which certain inputs are transposed

or converted into outputs.17 As shown in Figure 1.2, this

15F.W. Banghart and A. Trull, Educational Planning
(New York: Macmillan Company, 1973), pp. 112-3.

16Roe L. Johns and Edgar L. Morphet, The Economics
and Financing of Education--Third Edition (Englewood
Cliffs: Prentice-Hall, 1975), p. 41l.

17C.K. Tanner, Designs for Educational Planning,
(Lexington: Health Lexington Books, 1971), p. 3.
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study will test those relationships between educational
costs as input and educational benefits as output. The
processes whereby these inputs are transposed into outputs

are totally disregarded for the purposes of this study.

EDUCATIONAL PROCESS EDUCATIONAL
COSTS ‘ —» BENEFITS

Figure 1.2

Educational Cost-Benefit Model

By only focusing on the input and output dimensions of this
model, it is possible to test the theory that educational
products are positively related to their production costs.
As cost inputs for a Mercedes-Benz, a Metropolitan Opera
production, or a gourmet meal for example would be reason-
able predictors of the product, this study will search for

similar cost predictors that bear on the educational product.

Historical Measures of Educational Output

The traditional measure of educational output has
been achievement. According to Holtzman and Brown, it has
been customarily defined operationally by citing a stan-

dardized test of achievement, by grade-point averages, or
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by teacher judgement.18 As a measure of short-term progress
for a particular course or as a cumulative grade-point
score for an educational program, achievement is undergoing
an increasing amount of scrutiny. This disenchantment is
reflected in a paper by Guba where he put forward the case
that traditional achievement scores have failed educators
and these should be replaced by a new means of assessment.19
At the classroom level Tanner argues that there is a
vast gap between what a student learns in a given course and
what the instructor thought he learned as measured by an

achievement test.20

He views these commonly used achievement
measures as having limited use for classroom teachers and
guidance counsellors, but condemns their usage as long-

range program effectiveness measures.21 In spite of the
opposition lodged against the use of achievement grades or
scores, they continue to be widely applied in situations

ranging from the classroom to the international testing

arena. Narrow and wide generalizations are made on these

18w. Holtzman and W. Brown, "Evaluating the Study Habits
and Attitudes of High School Students," Journal of Educa-
tional Psychology, LIX (1968), pp. 404-409.

19Egon G. Guba, The Failure of Educational Evaluation,"
in The Educational Technology Review Series #ll--Evaluation
of Education (Englewood Cliffs: Educational Technology
Publications, 1973), pp. 1-2.

20Tanner, op. cit., pp. 68-69.

2lipig., p. 64.
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scores. Writers such as Cassidy continue to draw conclu-
sions regarding the performance of American students re-
lative to their counterparts from previous decades and in
other countries based on achievement scores.22
More recently, in response to growing concerns for
"quality" and effectiveness, researchers are seeking to
provide better ways of measuring educational outputs and
outcomes. The first benefit analysis is traced back to an
1844 publication that dealt with the utility of public
works.23 Early education economists viewed benefits purely
in monetary terms and their studies sought to link wage or
salary income to the level of education attained. During
the 1970's, educational benefits were increasingly con-
sidered in a broader context. Carpenter and Rapp argue that
any assessment of benefit should consider all major benefits
including those that are not grossly quantifiable, such as

enjoyment and appreciation that an education can bring to

everyday 1ife.24 This new dimension to educational benefits

22Jack Cassidy, "Forum: Is Anyone Out There Learning?
Some Positive Ammunition," Teacher (August, 1980), p. 23.

23Scarvia B. Anderson and Samuel Bell, The Profession
and Practice of Program Evaluation (San Francisco: Jossey-
Bass Publishers, 1978), p. 25.

24Margaret B. Carpenter and Marjorie L. Rapp, "The
Analysis of Effectiveness" in Sue A. Haggart, Ed., Program
Budgeting for School District Planning (Englewood Cliffs:
Educational Technology Publications, 1972), p. 151.
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paralleled a general recognition that schools were now

serving a range of concerns beyond the narrow academic goals

25

once attributed to the institution. Curricula now reflect

liberal education objectives focusing on the development

of a whole person who understands and can function well in

the world.z6

27

All initiatives at measuring the "hard-to-

measure" are drawn together in Ruth's proposed taxonomy

of educational benefits.28

He categorizes several kinds
of beneficiaries, in addition to distinguishing between
various types and forms of benefit. Ruth's work and taxonomy
in particular cast an enlightening perspective on the concept

of an educational product.

Benefits as a Measure of Educational Output

Educational benefits are defined as "anything that

promotes or enhances well-being of a group or individual

and that is produced by an educational delivery system."29

25Marten Shipman, In School Evaluation (London:
Heinemann Educational Books, 1979), p. 10l.

26Iris Varner and Carson H. Varner, "Liberal Education
and Marketability," Journal of Educational Thought (Dec-
elnber’ 1980) ’ p. 220.

27Edward H. Loveland, Ed., "The Student, Evaluative
Data, and Secondary Analysis," New Directions for Program
Evaluation, 1980, p. vii.

28Lester R. Ruth, Jr., "A Proposed Taxonomy of Educa-
tional Benefits," A paper presented to the Ninth Annual
Conference Southeastern Association of Community College
Researchers, San Antonio, Texas, July 23, 1980, pp. 12-13.

29

Ibid., p. 12.
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This study is concerned with only one of three recipient
categories, namely, the private consumer or school graduate.
The two that are not part of this study are the general
public and the educational system itself.

Ruth's conceptual approach to educational benefits as
multifaceted outcomes for the graduate recipient, with
"products” identified in several categories, has the pot-
ential to resolve many of the present difficulties encoun-
tered in defining and measuring educational output. While
the graduate can be considered as a unit of "human capital"
by education economists, it may be shown to be more approp-
riate for them to consider the graduate as a composite of
many quite different "products." One of the keys to
enhancing the understanding of educational productivity may
be found in what economists and logicians refer to as the

30 Parts of the overall educational

Fallacy of Composition.
product may simply not equal a total product.

Through a more disaggregated consideration of the
educational product, with a specific focus on further
education benefits, job benefits, and personal benefits,

education can, according to Anderson and Bell, be promised

something beyond the fairly simple economic functions and

30Paul A. Samuelson and Anthony Scott, Economics--
Fourth Canadian Edition (Toronto: McGraw-Hill Ryerson,
1975), p. 12.
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relationships evaluators have tried to use in the past.3l

Historically, education has been viewed as a single
entity or product, when thought of as a product at all.
Van Gigch and Hill recognize a more complex educational
product; one that they believe would be difficult if not

32

impossible to define. Alluding to the complexity of the

educational product, Benson makes the further point that the
complete nature may not be revealed for many years.33

While still at a formative stage, the view of education

as a complex, multi-dimensional product is becoming more
prevalent and accepted than the traditionally narrow view
of education as "human capital."”

Perceived benefits from education programs, analyzed
in different categories such as further education or job
benefits, could help to resolve some of the difficulties
associated with defining and measuring educational output.

Traditionally, earnings have been used by economists and

educators as one of the most common measures of educational

3lScarvia B. Anderson and Samuel Bell, The Profession
and Practice of Program Evaluation (San Francisco: Jossey-
Bass Publishers, 1978), p. 24.

32J.P. Van Gigch and R.E. Hill, Using Systems Analysis
to Implement Cost Effectiveness and Program Budgeting in
Education (Englewood Cliffs: Educational Technology
Publications, 1971), p. 41.

33Benson, op. cit., p. 55.
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benefit. An example of this is Paul Taubman's study of

educational benefits in terms of higher earnings and greater

34

longevity. In a similar way, David Churchman addresses

the difficulty of translating educational benefits into

35 Some educational benefits

purely financial variables.
may not easily lend themselves to conversion into monetary
terms. Wick and Beggs see this stress on multiple output
measures as being critical to an improved understanding of
the product and better decision-making as it affects the

production function.36

Measuring the Educational Product

A basic problem in evaluating the educational product
has been the inexactitude of educational measurement.37
This has been further complicated when educators have tried
to measure the product as a composite entity, rather than

viewing the product in terms of several quite dissimilar

components. Morris and Fitz-Gibbon argue that each program

34Paul Taubman, "Measuring Educational Benefits," A
Paper presented at the Annual Meeting of the American
Educational Research Association (San Francisco: April 8-
12, 1979), p. 22.

35Churchman, op. cit., p. 2.

36John W. Wick and Donald L. Beggs, Evaluation For
Decision-Making in the Schools (Boston: Houghton-Mifflin,
1971), p. 15.

37Walter I. Garms et al., School Finance (Englewood
Cliffs: Prentice-Hall, 1978), p. 255.
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being evaluated should be supported by evidence that the
measure used is sensitive to the program's objectives.38
In a similar way, when considering several categories of
educational benefit, the measures applied should be sensitive
to the type of benefit. Carpenter and Rapp make the point
that any assessment of program benefits should take into
account all major benefits even if some are not grossly

quantifiable.39

When all benefits are to be examined,
Sturges40 concurs with a marketing approach and presents

a case for having students, as "consumers," judge the

quality of their education. He belives that they are the
best source of information. Their perceptions of educa-
tional benefits and relative ratings of each could constitute
according to Tanner both a measure of program effectiveness
as well as a valid output measure.4l He further holds that

student judgement, coupled with achieved behavioral objec-

tives, is a progressive step toward future assessment, and

38Lynn Lyons Morris and Carol Taylor Fitz-Gibbon, How

to Measure Achievement (Beverly Hills: Sage Publications,
1978), p. 8.

398. Carpenter and Marjorie L. Rapp, "The Analysis of
Effectiveness" in Sue A. Haggart, Ed., Program Budgeting For
School District Planning (Englewood Cliffs: Educational
Technology Publications, 1972), p. 151.

40Jack Sturges, "How to Make the Most Out of Course
Evaluation Forms," Paper presented at the Educational Inno-
vations Exchange, Council on Social Work Education Annual
Program Meeting (New Orleans, 1978), p. 3.

41Tanner, op. cit., pp. 68-69.
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is more valuable than traditional measures of student

achievement.42

His position is supported by Wick and Beggs
who believe that the approach of surveying attitudes toward
programs and converting this into hard output data offers

43

a means of identifying strong or weak programs. If the

local decision-makers wish to develop an accountability
management system,44 feedback from graduates can be obtained
using the follow-up study. Herman points out that this
opinion can prove to be both useful and easy to obtain.
There is evidence of continued growing interest in the use
of follow-up studies for testing the adequacy of institu-

45 This study will make use

tional programs and practices.
of graduate opinion obtained through a follow-up instrument
to measure the degree of benefits obtained from high

school courses.

42Tanner, op. cit., p. 64.

43Wick and Beggs, op. cit., p. 15.

44Jerry J. Herman, School Administrator's Accountability
Handbook (West Nyack, New York: Parker Publishing, 1979),
p. 43.

45Using Student Follow-Up Surveys to Improve College
Programs--A Staff Report (Atlanta: Southern Regional
Education Board, 1980), p. iii.
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Educational Cost

Having laid the theoretical framewbrk for determining
educational benefits through the use of follow-up studies,
there remains the area of educational costing that must be
addressed. Costing in education is viewed as an extremely
difficult business requiring technical skills that have
not been a part of the traditional training of educational

46

evaluators. This point is emphasized by Borich who claims

there are plenty of CPA's who are quite incompetent at

estimation of costs of educational products of a rather
non-standard kind.47 Most of the difficulty arises from
the aggregation of cost data, which according to several
writers on this subject, render the cost information all

48,49

but useless for program analysis. Some new formats

have been suggested that would display functional detail

50

by individual schools and facilitate accounting by areas

46W.I. Garms, et al., op. cit., p. 248.

47G.D. Borich, Ed., Evaluating Educational Programs
and Products (Englewood Cliffs: Educational Technology
Publications, 1974), p. 13.

48R.A. Rossmiller and T.G. Geske, "Toward More Effec-
tive Use of School Resources," Journal of Education Finance
(Spring, 1976), pp. 494-495.

49Stephen J. Knezevich, Program Budgeting (Berkeley:
McCutchan Publishing, 1973), p. 167.

50James W. Guthrie, School Site Budgeting Report to
Oakland Public Schools (Oakland: Master Plan Citizen's
Committee, 1973).
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and activities.51

Simply stated, what education costing
needs is more of a cost accounting approach.

Cost accounting is the process of determining, report-
ing, and interpreting the cost of manufactured products,
or of rendering services, or of performing any function or
operation in an enterprise.52 Costing within this frame-
work is extended to a point where the cost of labour,
materials, and other expenses is determined for each unit
and each type of product manufactured and for each type of
service rendered. Education has almost universally used
a general or financial accounting approach to summarize
those operations and transactions involving public school
funds.

General accounting tends to emphasize over-all or
aggregate figures; its limitation is that the financial
and operating statements presented to school boards and
senior district administrators tend to be highly summarized
and condensed. These statements are periodic and therefore
relatively infrequent. They are statements rendered at
regular intervals, but nevertheless they present data
"after the fact."”

On the other hand, cost accounting can provide detailed

and specific information to aid education decision-makers

51J.E. Mitchell et al., MSEIP Documentation of Project
Development and General Systems Design, Midwestern States
Educational Information Project, (Des Moines: State of Iowa
Department of Public Instruction, 1969).

52Robert H. Van Voorhis et al., Using Accounting in
Business (Belmont, CA: Wadsworth Publishing, 1962), p. 160.
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in determining whether certain curricula or programs are
too costly or less efficient than they should be. The
goal of cost accounting is to help management to operate
its enterprise as efficiently as possible.53

In this study, cost is considered from a cost account-
ing perspective. Where most manufacturing companies con-
vert certain basic materials through the use of labour and
the utilization of overhead costs into finished products,
education is to a large extent more labour intensive. As
such, the typical "cost elements" of materials, labour, and
overhead can be appropriately designated as instructional
materials, personnel, and overhead. No one cost system can
be used without variation by all types and sizes of enter-
prises, and there is likewise no universal method of
classifying costs for all purposes.54 The cost information
required by managers of an airline company, a golf and
country club, a car assembly plant, and a school district
could be well-accommodated by a cost accounting format.

This chapter section began with a generic model de-
picting educational inputs, processes, and outputs.

Through adopting cost accounting methods, it is possible

to classify educational costs as those that relate to

53Robert H. Van Voorhis et al. Using Accounting in
Business (Belmont, CA: Wadsworth Publishing, 1962), p. 162.

541pid., p. 166.
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instructional personnel, instructional materials, or
instructional overhead. These costs can then be studied

to determine relationships with specific educational out-
puts defined for purposes of this study as further education
benefits, job benefits, and personal benefits. The under-
lying theory being tested in this study is that for certain
educational products such as academic or vocational gradua-
tion from high school, different output benefits will be
positively related to and effected by expenditures in specific
cost categories. This can be illustrated by expanding the
Educational Cost-Benefit Model to include the specific
variables that are central to this study. This more detailed

model is shown in Figure 1.3

INSTRUCTIONAL FURTHER EDUCA-
PERSONNEL COSTS TION BENEFITS
INSTRUCTIONAL JOB BENEFITS

MATERIALS COSTS

PROCESS
INSTRUCTIONAL PERSONAL

OVERHEAD COSTS BENEFITS

TOTAL INSTRUCT- TOTAL EDUCA-

IONAL COSTS TION BENEFITS
Figure 1.3

Educational Cost-Benefit Components Model
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overview

This study recognizes a real and growing need to view
education from a "product" perspective. In industry,
the product has traditionally dictated the process; in
American education, process has more commonly dictated the
product. Schools and school systems with all their com-
plexities as socio-technical systems are similar in many
respects to factories. Even the most complicated school
system can be thought of as consisting of a conversion
process by which certain inputs are transposed or converted
into outputs. Like other goods and services industries,
schools are comprised of workers, buildings, equipment
and materials with inputs of resources and outputs of
products. This study centers on the product dimension
of high school education.

The main purpose of the study is to test the relation-
ships between high school graduation program benefits con-
stituting an important, measurable component of the high
school "product" and their production costs. Develop-
ments during the past twenty years in several disciplines
including Systems Analysis, Marketing Research, Economics,
and Finance now contribute to a better understanding of the
educational product. While the high school graduate has
been considered as a unit of "human capital" by education
economists, this study employs some other business tech-

niques in considering the graduate as a composite of many
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quite different "products."

Chapter II is organized in four sections; each review-
ing literature pertinent to product identification, product
measurement, product costing, and cost-benefit analysis,
respectively. These areas provide the conceptual framework
and techniques that are essential to understanding and
developing this study.

Chapter III contains the specific design for testing
the relationships between educational benefits and their
associated production costs. The sample is comprised of
three hundred and thirty-one graduates chosen randomly
from the 1979 graduating classes in seven Okanagan schools.
Each of the graduates responding will have their unique
course program costed using cost accounting methods. 1In
addition, their course benefits and actual grades will be
obtained and aggregated for analysis. The design has been
set up to facilitate testing various benefits for their
individual or overall relationships with component costs
of production. The central hypothesis is further elaborated
into four general hypotheses and sub-hypotheses in this
Chapter that is concluded with a section on Analysis.

Chapter IV is concerned with the analysis of cost and
benefit data obtained for each graduate and aggregated into
overall and sub-group totals. The final chapter includes a
a collation of all previous chapters, conclusions arising
out of the study, discussion, and implications for future

research.



CHAPTER II

RELATED LITERATURE

The literature related to this study is drawn from
four areas that contribute to a better understanding of
the relationship between high school course or program
benefits and their associated course or program costs.
The four contributing areas pertinent to this study are
product identification, product measurement, product
costing, and cost-benefit analysis. The latter area to
a large extent involves interaction between the first

three.

Product Identification

Garms has stated that objectives held for schools are
nowhere clear and simple, and that educators cannot agree
on desirable educational outcomes.l However, within the
overall school curriculum, individual courses do have quite
specific objectives delineated. Consequently, the school
product is not surprisingly more ambiguous than the
course product. According to Rodriguez and Davis, schools

have assumed increasing responsibility for functions

lGarms et al., op. cit., p. 255.

26
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formerly the domain of other social institutions.2 Con-
currently, as the schools broadened their scope beyond the
basic, traditional, course-centered curricula, the product
took on an almost undefinable character. And as if aggre-
gation of all the myriad outputs into one perceived product
was not misleading enough, the whole matter is further com-
plicated when the uniqueness of each student's program and
experiences are taken into account. To speak of school
products, or worse still system products, would be an even
greater exageration or misrepresentation of the product
concept. What the literature increasingly points toward

is the importance of directing any product analysis as close
as possible to the individual student level.

The well-known work of Coleman et al.,3 Jensen,4 and

Jencks et al.5 suggested that schools were relatively in-

effective and had little influence on educational production.

2L.J. Rodriguez and D.D. Davis, The Economics of
Education (Lincoln: Professional Educators Publications,
1974), p. 84.

3J.S. Coleman et al., Equality of Educational Oppor-
tunity (Washington: Government Printing Office, 1966).

4A.R. Jensen, "How Much Can We Boost I.Q. and Scholastic
Achievement?" Harvard Educational Review, Winter, 1969.

5C. Jencks et al., Inequality: A Reassessment of the
Effects of Family and Schooling in America (New York:
Basic Books, 1972).
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Averch gg_gl.s concludes that "the best information we have
. « « is that schools do not now have a tremendous impact
on the achievement that does occur." With some cumulative
force, these studies repeatedly indicate that schools tot-
ally or in part have no significant effect on the product.
Consistently, the important factors that influence the
educational outcomes are related to the student's background,
such as family income and race.

In addition to the previous studies which attempted to
link output to aggregate inputs or school attributes mea-
sured as central tendencies of schools, a fairly small set
of studies shows positive effects on the school product
when the level of aggregation is closer to the student.

7

Alexander and McDill and Alexander et al.8 found moderate

to strong additive effects on the educational product as

the result of track or stream factors, while Summers and

9,10

Wolfe found similar results from classroom resources.

6H.A. Averch et al., How Effective is Schooling: A
Critical Review and Synthesis of Research Findings (Santa
Monica, CA: Rand, 1972), p. Xx.

7Karl L. Alexander and Edward L. McDill, "Selection
and Allocation Within Schools: Some Causes and Consequen-
ces of Curriculum Placement," American Sociological Review
(1976) , pp. 963-980.

8Karl L. Alexander et al., "Curriculum Tracking and
Educational Stratification: Some Further Evidence,"
American Sociological Review,(1978), pp. 47-66.

9A.A. Summers and B.L. Wolfe, "Which School Resources
Help Learning? Efficiency and Equity in Philadelphia Public
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The earlier studies had used aggregated data and this was
obscuring student specific growth. In discussing the
Summers and Wolfe studies, Rossmiller and Geske attribute
their success and important findings to the fact that Summers
and Wolfe painstakingly tied data to specific students.11
Further support for the concept of identifying educa-
tional products at a level near to or equivalent to that of
the individual student is given by Barr and Dreeben.12
Also, Burnstein concludes that those school effects studies
using the student gains or specific educational outputs as
the unit of analysis are more likely to yield accurate
estimates of the factors influencing individual student

achievement.13

What is clearly emerging from the more
recent school effects studies is the importance of directing

the level of analysis at the consumer of the product, who

Schools, " Federal Reserve Bank of Philadelphia Business Review,
February, 1975.

lOA.A. Summers and B.L. Wolfe, "Do Schools Make a Dif-
ference?" American Economic Review, September, 1977.

11R.A. Rossmiller and T.G. Geske, "Toward More Effective
Use of School Resources," Journal of Education Finance,
(Spring, 1976), pp. 494-495.

lZR. Barr and R. Dreeben, "Instruction in Classrooms"
in Lee S. Shulman, (Ed.), Review in Research in Education--5
(Itasca, Ill.: Peacock, 1977).

13L. Burnstein, "The Role and Levels of Analysis in
the Specification of Educational Effects," (Chicago:
University of Chicago, 1978).
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for the most part is the individual student. Aggregation

in the earlier school effects studies has, as Bidwell and
Kasarda14 argue, probably contaminated most of the findings.
These studies purported to identify variables that affected
individual student output as measured by achievement.
However, these variables were not specifically attributed to
each student, rather they were apportioned on the basis of
overall school or school district data.

The school effects literature has a fundamental implica-
tion for this and future studies of educational outputs or
products. Disaggregation of data is essential to identify
and understand educational outputs as well as inputs. The
initial and well-recognized studies on school effects
indicated, using aggregated data, that schools had little
or no influence on student attainment. More recent
school effects studies, where input variables have been
disaggregated and targeted to classrooms or curricular
streams, are showing increasingly that schools have moderate
to strong influences on achievement. This study has gone
one step further by first of all disaggregating the product
into three categories of benefit; second, further dis-
aggregating curricular tracks or streams into their
component subject areas and courses; and third, through a

cost accounting approach, overall course-related costs

14Charles E. Bidwell and John D. Kasarda, "Concept-
ualizing and Measuring the Effects of School and Schooling,"
American Journal of Education (August, 1980), p. 425.
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will also be disaggregated.

Educational product identification is dependent on
the concept and techniques of disaggregation. When education
as an industry is better able to identify its products and
vtheir components, and then relate these to specific inputs,
it will as Levin points out be better able to draw valid
conclusions about the business of education.15 A very
critical step has been taken toward identifying the product
of education by Lester Ruth.16

Ruth, by defining the term "educational benefits" and
the categories of benefits in his taxonomy, hopes to assist
in better evaluation of education programs and to stimulate
research projects. He believes that emphasis in the
Eighties will be on concerns for "quality" and effective-
ness, and research must seek to provide better ways of
measuring outputs and outcomes.17 Implied in his work is
the essential premise that something must be defined or
identified before it can be measured.

His major categories are based on kinds of beneficiar--

ies, since what may benefit one individual or group may not

15H.M. Levin, "Cost-Effectiveness Evaluation of In-
structional Technology: The Problems" in S.G. Tickton
(Ed.), To Improve Learning: An Evaluation of Instructional
Technology Vol. II (New York: Bowker, 1971), p. 20.

16Lester R. Ruth, op. cit.

171pid., p. 15.
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benefit, and could actually cost, another. The major
divisions he proposes are: consumers, private; consumers,
public; and producers, educational delivery system. By
differentiating the beneficiaries, Ruth seems to articualte
a solution to the concerns of Psacharopoulos,18 Carpenter

and Rapp,19 and Johns andMorphet20

who all state a need to
view a wider range of benefits than just those accruing to
the graduate. The product of education is in reality a
composite of many outputs, most of which benefit the student,
but some benefits or parts of the overall product are
directed to others.

Under Ruth's Private Beneficiaries Category he lists
Students/Graduates as the prime recipients, followed by
Employees, Families of Students and Employees, and finally
other organizations such as clubs and associations, He
identifies the educational product from the high school
graduate's perspective as being further divided into six
major benefits including personal benefits, academic

benefits, career benefits, cultural benefits, social bene-

fits, and community-related benefits. These are broken down

18George Psacharopoulos, "Spending on Education in an
Era of Economic Stress: An Optimists View," Journal of
Education Finance (Fall, 1980), p. 163.

19Carpenter and Rapp, op. cit., p. 151.

20Johns and Morphet, op. cit., p. 104.
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into long- and short-range as well as direct and indirect
benefits.

School effects studies that are increasingly pointing
toward the value of disaggregating data, and the work of
Ruth in clarifying the many different possible segments to
the educational product, represent current and practical

approaches to identifying the product of education.

Product Measurement

Chambers is one of many contemporary writers who under-
score the difficulties associated with assessing and measur-

21 Traditionally, educational

ing the outputs of education.
achievement has been measured by standardized test scores
and letter grades. When the output is aligned to a fairly
clear-cut, well-defined objective within quite narrow cur-
ricular parameters, a single measure such as the letter
grade may be appropriate. However, as one moves from

a precise objective to a broader, more encompassing one,
there is a corresponding increase in the difficulty of
assigning a single symbol to represent accomplishment of
the objective. Where, as previously shown, the educational

product is viewed as a multifaceted composite of many

educational benefits, the use of letter grades and achieve-

21Jay G. Chambers, "The Development of a Cost of
Education Index: Some Empirical Estimates and Policy Issues,"
Journal of Educational Finance (Winter, 1980), p. 263.
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ment scores is not only an oversimplified approach, but also
misleading to interpretation. When viewing a composite
symbol, there is an inclination to assume the measure
accurately describes some single characteristic in an overall
sense, where in fact the grade or score may not accurately
portray any part of some characteristic. The difficulty

reflected by Anderson and Bell22

in the assignment of values
to educational output, could be attributed to trying to
cover several quite different educational outcomes with

a single symbol.

According to Tanner, the opinion of students is a
valuable measure of program effectiveness, and a represen-
tative sample of student opinion is considered a valid
source of output measure.23 Furthermore, he adds that
this judgement would be a progressive step toward future
assessment, potentially more valuable than the traditional
measures of student achievement, Most of the research done
on student opinion as it pertains to specific courses, has
been conducted at the college or university level. And
while the findings cannot be unreservedly applied to the
high school situation, it does give some credibility to the

potential value of the student perceptions. Student opin-

ion as a measure of course effectiveness is most commonly

22Anderson and Bell, op. cit., p. 24.

23Tanner, op. cit., pp. 64-69.
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solicited through the "course evaluation form" or CEF.
Sturges24 points out that the literature concerning
course evaluation provides some information suggesting that
data obtained from students about the quality of courses
are as accurate and dependable as data obtained from other
sources. Costin et al.25 report that if course evaluation
forms are well-constructed, there is increasing evidence
that students are capable of making fair and informed
judgements. Additional evidence concerning the validity of
student responses to CEF's is provided by Aleamoni and

26 and Faia.27 McKee28 recognizes a paucity of studies

Yimer
that attempt to differentiate between the attitude a student

holds toward a course and the student ratings of the course.

24Sturges, op. cit., p. 3.

25R. Costin et al., "Student Ratings of College Teach-
ing: Reliability, Validity, and Usefulness," Review of
Educational Research (1971), pp. 511-533.

26L.M. Aleomoni and M. Yimer, "An Investigation of the
Relationship Between Colleague Rating, Student Rating,
Research Productivity, and Academic Rank in Rating Instruc-
tional Effectiveness," Journal of Educational Psychology
(1973) , pp. 272-277.

27M.A. Faia, "How-And Why-To Cheat on Student Course
Evaluations," Liberal Education (1976), pp. 133-119.

28Barbara C. McKee, "Student's Course-Oriented Atti-
tude Change and Student Ratings of Instruction: A Canoni-
cal Variate Analysis," Presented at the Annual Meeting
of the American Educational Research Association (Boston:
April 1980), p. 4.
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McKee's own research indicates that students can and do make
a distinction between a course and the instructor of a
course.29 It is probably too early to make a definitive
comment on the ultimate usefulness of student opinion.

Kulik and Kulik believe that "student ratings may be irrele-
vant and misleading, or they may be useful, convenient,
reliable, and valid."30 Whatever else, the evidence seems
to be growing in support of student opinion as a measure of
the educational product.

One area where high school graduate opinion has been
widely sought, is in follow-up studies of vocation program
graduates. In the United States, for school districts to
continue receiving state and federal vocational education
funds, they are required to conduct specific follow-up
studies. Guidelines for these projects are delineated by
the United States Office of Education, and those districts
offering and funded for career education programs must comply
to the follow-up requirements. This initiative has resulted
in numerous studies being undertaken involving students who

have graduated from vocational and technical schools. 1In a

29Barbara G. McKee, "The Influence of the Course Vs.
the Instructor in Student Rating of Instruction: A Multiple
Group Discriminant Analysis," Paper presented at the Annual
Meeting of the American Educational Research Association
(63xrd, San Francisco, April 8-12, 1979), p. 50.

30I.A. Kulik and C.C. Kulik, "Student Ratings of
Instruction," Teaching of Psychology (December, 1974),
p. 51.
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few instances some studies were expanded to include grad-
uates from other than vocational programs.

Wasil31 has made extensive use of the follow=-up model
in education and is of the opinion that this vehicle is
particularly valuable in providing course or program
feedback. Follow-up information or indicators can serve
as gauges or trouble signals to flag those courses or pro-

grams that are in need of review.32

They can show where
and when to pursue in-depth analysis aimed at program im-
provement.

The literature revealed three studies that solicited
student opinion using a follow-up survey to understand

33,34,35

their recent high school experience. The more

31Raymond A. Wasil, "Model for Implementation of School
Follow-up System" in Follow-up Survey 1975 Graduates
(Sedalia: State Fair Community College, 1974), p. 12.

32Using,Student Follow-Up Surveys to Improve College
Programs--A Staff Report (Atlanta: Southern Regional
Education Board, 1980), p. iii.

33An Analysis of the Evaluation of High School Exper-
iences in Reference to the Personal and Educational Character-
istics of the Graduating Classes of 1973 and 1969 (Salinas:
Salinas Union High School District, 1974).

34Phoenix Union High School System Follow-Up Study
of 1972 Graduates (Phoenix: Phoenix Union High School
District, 1974).

35Marie J. Abram, The Perceptions of 1978 and 1979
Graduates (Bowling Green: Professional Development Center
Network, West Kentucky University, Spring/Summer, 1980).
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recent Abram study was designed specifically to find indica-
tors of how well the high schools were serving their clien-
tele, the students, Student judgements were used to identify
the areas of the course curriculum that were in greatest
need according to the perceptions of the respondents.

The educational product, traditionally measured by
grades and standardized scores, is increasingly being
subject to measurement by student opinion. Follow-up
studies offer a practical and useful way to obtain ratings

based on the perceptions of education's "consumers."

Product Costing

Early 20th Century efforts by some educators to apply
an industrial approach and techniques to schools to make
them more efficient, did recognize the cost factor as an
essential element. From the beginning, education has
adopted a general or financial accounting philosophy and
format, with only a rather recent focus on the possibilities
implicit in a cost accounting framework.

In 1948, the generally recommended main headings for
K to 12 expenditure accounts were:36

Administration (formerly "general control")

Instruction

Auxiliary Services

36Knezevich, op. cit., p. 149.
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Operation of Plant
Maintenance of Plant
Fixed Charges
Capital Outlay
Debt Servicing
By 1957, the Office of Education had revised these
major expenditure account classifications to:37’38
Administration
Instructional Salaries
Other Instructional Expenditures
Plant Operation
Plant Maintenance
Attendance Services
Health Services
Transportation Services
Food Services
Miscellaneous Services
Community Services

Summer Schools

Adult Education

37P.L. Reason and A.L. White, Financial Accounting for
Local and State School Systems, Standard Receipt and Expen-
diture Accounts Bulletin 1957, United States Office of
Education Handbook II (Washington: Government Printing
Office, 1957).

38United States Department of Health, Education and
Welfare, Office of Education, Statistics of State School
Systems 1959-60 (Washington: Government Printing Office,
1963), pp. 57-73.
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Community Colleges

Fixed Charges

Capital Outlay

Interest

TOTAL

Benson lists these headings in the somewhat consolidated
form that he was using in the early Sixties.39

Instructional Salaries

Capital Outlay

Operation of Plant

School Services (cafeteria, health, attendance, etc.)

Fixed Charges (teacher retirement, social security,
etc.)

Instructional Supplies and Services

Administration

Interest

Maintenance of Plant

Community Services (extension, summer school, etc.)

TOTAL

By the mid 1960's, interest in applying PPBS to educa-
tion had started and it grew substantially in the late
1960's. With its stress on objectives or purposes to be

fulfilled by the investment of public funds,40 there was an

39Charles S. Benson, The Economics of Public Education
(New York: Houghton Mifflin Company, 1968), p. 14.

40Knezevich, op. cit., p. 156.
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increased need for accounting information that could show
expenditures aggregated around program elements and cate-
gories. This need was reflected by Mitchel et al. in 1969
when they recommended accounting by area of responsibilities,
subject area, activities, and object expenditures.41 The
previous year, Lindeman had proposed a "three-dimensional
accounting classification system" for public schools.42
According to Knezevich, the 1972 Office of Education's
Revised Handbook also encouraged reporting by major
functions, grade levels, organizations, and objects.43
He goes further in suggesting that while accounting by
purpose demands designation by programs and expenditures
clustered around functions, most current program accounting
efforts in education fail to meet these tests.44
The literature on education accounting shows evidence
of a trend toward the increased implementation of a cost

accounting approach to supplement the traditional methods of

financial or general accounting. The more systematic analy-

4lJ.E. Mitchell, et al., MSEIP Documentation of Project
Development and General Systems Design, Midwestern States
Educational Information Project (Des Moines: State of Iowa
Department of Public Instruction, 1969).

42E.L. Lindemann, A Three-Dimensional Program Account
Classification System for Public Schools, Working Paper No. 6,
(Los Angeles: UCLA Center for the Study of Evaluation and
Instructional Programs, 1968).

43

Knezevich, op. cit., p. 156.

44Charles S. Benson, Education Finance in the Coming
Decade (Bloomington: Phi Delta Kappa, 1975), p. 59.
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sis of resource allocations that PPBS in principle implies,
has been associated with general improvement in budget docu-
ments. Presently, one is increasingly likely to find instruc-
tional budgets broken down to reveal expenditure by level of
school program and by type of instruction offered. These
expenditures are in greater detail and are directly assoc-
iated with the distribution of resources to specific school

45

functions. Tanner suggests that direct and indirect

costs be apportioned to subject areas such as Language
Arts, Science, Mathematics, Social Studies, and so on.46
He also elaborates additional cost categories such as
administration, instruction, materials, maintenance, and
others common to all educational institutions.

Rossmiller and Geske show that disaggregated data
concerning the various school inputs is virtually non-
existent and state that "very few school systems are able to
provide data on the cost of operation of individual schools,
much less the fiscal inputs to various curricular programs

within schools.“47

Other writers concerned with the prac-
tical aspects of implementing PPBS recognize the paramount

importance of a better financial accounting classification

45 .
Tanner, op. cit.

461pid., p. 167.

47possmiller and Geske, op. cit., pp. 494-495.
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system.48 The decision-maker needs information, and demands

that it be organized in a particular way to facilitate
selection of the most prudent course of action. This
emphasis, incorporating the concept and techniques of cost
accounting, is essential to a full understanding of the

educational product.

Cost-Benefit Analysis

The final area examined in the literature is that
which attempts to link the product of education to its
production costs. Cost-benefit analysis and its modern
off-shoots endeavours to identify and to measure the bene-
fits and costs that would result from alternative courses
of action.49 Man has always weighed the pros and cons,
the advantages and disadvantages, of alternative actions.
As indicated previously, cost-benefit analysis can be
traced back to an article written in the middle 19th Century.
However, with relatively recent improvements and refine-
ments to techniques, it has only really come into its own
in the past twenty years.

Originally, the term and concept "benefit-cost analy-
sis" was associated with and applied to natural resource

projects, but its most popular use probably has been in

48Knezevich, op. cit., p. 148.

49Davis and Morrall, op. cit., p. 37.
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national defense planning. In the late 1940's, the Rand
Corporation used "costing" methods in determining for the
United States Air Force, the best strategic bomber for
development. During the 1950's, full-fledged cost-benefit
analysis was used widely for the first time in water
resource studies.

In a 1959 report done by Kershaw and McKeon for the
Rand Corporation, they suggest that it is not only desirable
but also possible for school districts to compare the
marginal benefits of one type of expenditure over another
and to merge the benefit comparison with cost estimates
to choose the budgetary option that gives the most return

for the dollar spent.50

As a technique and methodology
of evaluation, cost-benefit analysis has been used increas-
ingly in the 1960's and 1970's to judge the effectiveness
of educational programs.51
Anderson and Bell provide an overview of some contem-
porary thinking on cost-benefit analysis and two of its
off-shoots, namely cost-effectiveness and cost utility.52
According to them, the term cost-effectiveness is often

not distinguished in the literature from cost-benefit, and

50Joseph A. Kershaw and Roland N. McKeon, Systems Analy-
sis and Education (Santa Monica: The Rand Corporation,
1959), Ch. V.

51Davis and Morrall, op. cit., pp. 38-39.

52Anderson and Bell, op. cit., pp. 24-25.
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usually is simply subsumed under the umbrella of the
latter. Cost-effectiveness allows the "benefit" to be
expressed in terms of its actual physical or psychological
outcome rather than its monetary value; on the other hand,
cost-benefit analysis usually assigns monetary values to
both the benefits and costs.

Quade defines cost-effectiveness as a "comparison of
alternate courses of action in terms of their costs and
their effectiveness in attaining some specific objective."53
Goldstein states that two of the major distinguishing points
of cost-effectiveness analysis over cost-benefit analysis
are: first, the goals and objectives must be explicitly
articulated; and second, all degrees of quality of informa-

54 Thus

tion on "benefits" are allowed in the analysis.

the analyst does not have to compress all the "benefits"

into a single number expressed in dollars, but effectiveness

is considered in terms of possibly several dimensions and

non-ordinal measures can be used in these dimensions.
Conceptually, cost-benefit analysis employing a

systems approach to education offers a practical means of

evaluating the educational product. Defined objectives can

be evaluated using cost-benefit analysis to determine if

53Edward S. Quade, Cost Effectiveness Analysis (Wash-
ington: Praeger, 1967), pp. 1-2.

54Harvey Goldstein, Cost-Benefit and Cost-Effective-
ness Analysis (Washington: The National Training and
Development Service, February 1981), p. 4.
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they are efficiently or effectively met. This product
information can then be fed back and the original objectives
or program reviewed, in turn perhaps initiating appropriate
modifications to either the objectives or the educational
delivery system. While cost-benefit analysis has been fairly
widely used in the former sense relating to objectives,
Cafferella points out a specific need to expand research

on the impact of this analysis on instructional technology.55

Summary

To test the relationships between educational benefits
and their production costs requires the clearest possible
understanding of what the product or benefit is, how it
can be measured, how it can be costed, and how these three
considerations are drawn together traditionally through
cost-benefit analysis. Consequently, Chapter II focuses
on these four areas and includes a review of recent
trends documented in the literature.

First of all, what is the educational product? The
literature shows that objectives held for schools are
nowhere clear and simple, and that educators cannot agree
on desirable educational outcomes. Further, as schools

have broadened their scope beyond the basic, traditional,

55E.P. Cafferella, "How Little Do We Know About the
Cost-Effectiveness of Instructional Technology?" Educational
Technology (January, 1975), pp. 57-58.
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course-centered curricula, the product has taken on an
almost undefinable character. Given the complexity and
vagueness of the product, and the fact that most of the
well-recognized school effects studies of the Sixties and
early Seventies were contaminated by using aggregated data,
the literature increasingly points toward the importance

of directing any product analysis as close as possible to
the individual student level. A small but important set of
studies clarify the school product when the level of
aggregation is closer to the student or consumer. What is
clearly emerging from the more recent school effects

studies is the importance of directing the level of analysis
at the consumer of the product, who for the most part is the
individual student. With analysis of the educational
product placed at this level, Lester Ruth's seminal work

on defining a taxonomy of educational benefits affords a
legitimate base for defining the educational product at a
consumer level. He identifies the educational product from
the high school graduate's perspective as being divided
into categories of direct and indirect benefits.

Once identified, how can the product be measured? The
literature underscores difficulties associated with assess-
ing and measuring the outputs of education. When output is
aligned to a fairly clear-cut, well-defined objective within
quite narrow curricular parameters, a single measure such as

a letter grade may be appropriate. However, the literature
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cautions against the use of letter grades and achievement
scores as an oversimplified approach to a multi-faceted
educational product. Examining this more complex product
at the student or school graduate level is being accom-
plished more and more through the use of follow-up studies
and student opinion. The literature shows that these
methods offer a practical and useful way to obtain ratings
based on the perceptions of education's "consumers."

For costing the educational product, the literature
on education accounting shows evidence of a trend toward
the increased implementation of a cost accounting approach
to supplement the traditional methods of financial or
general accounting. From the early 20th Century efforts
by some educators to apply an industrial approach and
techniques to schools, education adopted a general or non-
specific accounting philosophy and format. The current
literature reveals that one is increasingly likely to find
instructional budgets broken down to reveal expenditures
in greater detail and directly associated with the dis-
tribution of resources to specific school functions. This
new emphasis incorporating the concept and techniques of
cost accounting is essential to a full understanding of the
educational product.

The final area examined in the literature is that
which attempts to link the product of education with its

production costs. Cost-benefit or cost-effectiveness
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analysis requires that goals and objectives are explicitly
articulated, that outcomes be measured, and that pro-
duction costs assessed. Conceptually, a cost-benefit analy-
sis employing a systems approach to education offers a
practical means of evaluating high school education and

understanding its various products.



CHAPTER III

DESIGN OF THE STUDY

Sample

The sample for this study consisted of three hundred
and thirty-one graduates from the 1979 graduation class
in School District #23 (Central Okanagan), British Columbia.
These graduates were selected randomly from each of the
seven high schools that enrolled graduating students in

1979. The district, located in the interior of B.C. and

shown in Figure 3.1, contains urban and rural schools.

Figure 3.1

Location of School District #23

50
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Serving a population of approximately sixty thousand,
Central Okanagan School District's schools are represen-
tative of those found throughout the province. Table 3.1
provides school data on enrolments and timetable organiza-
tion, illustrating the diversity of size and structure in
the schools from which the sample was drawn.

Table 3.1: Summary of 1979 Senior Grade Enrolments and
Timetable Organization in School District #23

Secondary School Senior Enrolment Periods Timetable
Gr 11 Gr 12 Per Day

George Elliot 119 110 6 Quarter
George Pringle 118 99 5 Yearly
KLO 140 136 6 Semester
Kelowna 482 506 6 Semester
Mount Boucherie 138 158 5 Yearly
Okanagan Mission 117 94 6 Semester
Rutland Senior 177 252 5 Trimester

Originally, sixty graduates' names were selected ran-
domly from each of the seven high school's graduating class
of 1979. Mail surveys were sent to these individuals,
soliciting their perceived benefits from specified graduation
courses and asking them to rate these benefits, using a six-
point Likert scale, in three distinct categories. Grad-
uates were also asked to indicate their present activity
as work, school, and/or other. The initial mail survey

was in all cases followed-up by two additional letters if a
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response was not forthcoming. Table 3.2 summarizes the

response from each school's graduates.

Table 3.2. Summary of School Response Rate to the Graduate
Benefit Survey

Secondary School Responses Percent
George Elliot 49 82
George Pringle 49 82
KLO 51 85
Kelowna 51 85
Mount Boucherie 43 72
Okanagan Mission 38 63
Rutland Senior 50 83
TOTAL 331 79

School profiles of the 331 graduate respondents indicate
that in terms of ability characteristics, average achieve-
ment, and choice of graduation program, differences are
minimal. The average number of courses completed for gradu-
ation is somewhat more variable between schools, reflecting
differences between school's timetable organization. Sex
was almost balanced in the sample with 166 males graduates
and 165 female graduates responding to the benefit survey.

In summary, the graduates whose perceptions on educa-
tional benefits form the basis for "product" evaluation in
this study, appear to be representative of the population of

high school graduates in British Columbia.
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Measures

Educational benefits are defined according to Ruth
as "those things that promote or enhance well-being of a
group or individual and that are produced by an educational

delivery system."l

This study is limited to those benefits
derived specifically from courses taken in Grade 11l or
Grade 12 and counted for graduation from high school.
Using Ruth's Taxonomy as a basis, three categories of bene-
fits were identified for the purposes of this study,2 namely,
Further Education Benefits, Job Benefits, and Personal Bene-
fits. Graduates were instructed to indicate by checking
the degree of benefit obtained from each course completed
in Grade 11 and 12. The survey form listed each graduate's
specific course program to facilitate their response and
help remind them of all graduation courses.

The three categories of benefit employed a six point
Likert Scale3 allowing responses from "No" to "Great."
Graduate benefits were then aggregated for both the Core

as well as the Flexible components of each student's program.

In British Columbia, students must graduate on either an

lRuth, op. cit., p. 12.

21bid., p. 17.

3J.W. Wick, Educational Measurement (Columbus: Charles
E. Merrill, 1973), p. 267.
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Academic, Combined, or Vocational program. By aggregating
course benefits for the flexible or elective portion of
each program, it was possible to obtain a product measure
in terms of benefits. For each graduate it was a relatively
straightforward process to determine benefit scores for
their unique elective program.

Course costs are determined using a cost accounting
approach to categorize and allocate course-specific expen-
ditures. The traditional education finance or general
accounting format used by the British Columbia Ministry of
Education and School Boards in the Province, does not lend
itself to specific course or program costing. However,
many of the costs subsumed under old headings can be
reassigned under Course Account Headings. The course
headings adopted for this study are:

Instructional PERSONNEL

Instructional MATERIALS

Instructional OVERHEAD

These are further broken down to include:

PERSONNEL

Instructional Salary
Fixed Charges

Aides

Allocation, percent of administration
Allocation, percent of Co-ordinator

MATERIALS

Texts
Miscellaneous Supplies
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OVERHEAD
Facilities Pro-rate
Equipment Pro-rate
Facility Operation
Facility Maintenance
Most high school teachers in School District #23 are
assigned seven courses or seven classes per school year.
This study assumes that the teacher's salary will be divided
or apportioned to each class on an equal basis. For example,
if a teacher earns twenty-one thousand dollars per year and
carries the regular class load, this would work out to three
thousand dollars per course. The study further assumes that
the course cost for "Instructional Salary" will be deter-
mined by dividing the teacher's salary for a particular
course by the class enrolment.4 For example, if the class
size was twenty-five, using the previous illustration of
three thousand dollars per course, the instructional cost
per student would be one hundred and twenty-five dollars.
On the other hand, if the class was a small senior elective
with only ten class members, the cost for each student would
rise to three hundred dollars for instruction.
Aides are available in some schools for some subject
areas such as Science, English and Home Economics. Where
applicable, these were added to the Instructional Personnel

costs.

4Ministgy;of Education Form "K," Province of British
Columbia (1979).
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School administration costs, including the counselling
component, were apportioned on a percentage basis to each
course.

Some subject areas such as Physical Education and
French have District Coordinators to help the classroom
teachers. Where these were employed, their salaries were
pro-rated and partially assigned as additional course costs.

The final entry under Personnel Costs was made for
Fixed Charges that included such items as Teachers' Pen-
sions and Medical/Dental Benefits paid on behalf of these
District employees.

The Materials Account Heading for each course included
all prescribed textbooks and a portion of the authorized
textbooks and materials used in the course. These were
given a four year life for depreciation purposes. The
Materials heading also covered any miscellaneous supplies
that were required for the course. For example, supplies
for Chemistry and Art as well as food for Home Economics
were included in this category.

Overhead Costs included all of the costs of production
other than direct personnel or direct materials costs.

This study depreciated building facilities and equipment
on a course-specific basis. For instance, the classrooms,
laboratories, or other teaching areas were valued and
depreciated according to their useable lives, and this

depreciation was charged to the courses requiring the
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specific facility. Costs for course equipment were assigned
in a similar manner. Various sources were used in accumu-
lating depreciation cost data; these included insurance
valuations, taxation valuations, replacement estimates,

and actual purchase costs.

Facility Operation and Maintenance costs were also
pro-rated for each course. These figures were readily
obtained from the School District records.

Educational achievement in this study is determined for
each graduate by reviewing the Permanent Record Cards5
(PR-1) on file in the School District Central Office and
assigning Grade Points for each course completed. These
Cards only show letter grades by course and do not contain
any information on cumulative standings. During the Senior
years of high school in British Columbia, students in 1979
were required to complete a minimum of twelve courses
including English 11 (En 11), English 12 (En 12), Social
Studies 11 (SS 11) and Physical Education 11 (PE 11).

These would almost always be taken in the Grade 11 and

Grade 12 years and several students would choose as many

as fifteen or sixteen courses. Apart from the four required
courses, students could also choose the program concen-

tration of courses with an emphasis on the Academic Area,

Vocational Area, or Combined Studies Area. The latter simply

5Ministry,of Education Permanent Record Form, Province
of British Columbia (1979).
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representing a combination of Academic and Vocational
courses.
The following equivalencies are used to convert

British Columbia Final Course Grades to Grade Points:

A = 5.0
B = 4.0
C+ = 3.0
D = 2.0
P =1.0
F =0.0

School graduates were also asked to respond to a
question on their post-high school activities. By indicat-
ing whether they have been working or in school, part- or
full-time since graduation, it is possible to categorize

six major post-high school activities. These are:

School Full-Time S
School Full-Time, Work Part-Time SW
School Full-Time, Work Full-Time SW
School Part-Time, Work Full-Time SW
Work Full;Time W
Other 0

The follow-up survey form was designed to encourage
graduates to make written comments pertaining to their

high school courses.
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Design

The design of this study is essentially predictive,
employing an input-output model to test cost-benefit
relationships. Correlation statistics and analysis of
variance techniques are used to examine and test the
relationships between education costs and program benefits.
Total Education Benefits, Further Education Benefits, Job
Benefits, and Personal Benefits are all treated as dependent
variables. Total Costs, Instructional Personnel Costs,
Materials Costs, and Overhead Costs are used in this study
as independent variables.

Graduate programs consist of two parts: the core
courses are compulsory for all students and constitute
between one quarter to a maximum of one third of the total
program; the elective courses form the largest part of any
graduate's program. This study is primarily concerned with
testing the cost-benefit relationships in the elective
program. This is also the portion of the graduation program
that determines whether a student is classified as academic,
vocational, or combined. These core and elective components
are shown in Figure 3.2.

A second approach to considering the high school pro-
duct is to focus on the actual post-high school activity
of each graduate. Here, the educational product is defined

by the reality of the graduate's personal situation two years
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FOUR CORE COURSES

n n 1

ACADEMIC COMBINED VOCATIONAL

ELECTIVES ELECTIVES ELECTIVES

ACADEMIC COMBINED VOCATIONAL

GRADUATION GRADUATION GRADUATION
Figure 3.2

Graduation Program Components

after graduation. Depending on whether a graduate is attend-
ing school or working, full- or part-time, or in fact doing
something else, these activities by their functional nature
are used to classify graduates. These activity groups are
examined for cost-benefit relationships.

A final subgrouping that is built into the research
design is determined by the number of courses selected in
the graduation program. To some extent at least, the
number of courses comprising a vocational, combined, or
academic program can be used to categorize products as a
minimal or extended graduation. These subgroups are examined
for relationships between benefits and their associated
costs of production.

To summarize this section on design, Figure 3.3 illus-
trates the three main groups with their respective subgroups

that will be tested for relationships between benefits and
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program costs.

GRADUATES
I 1
GRADUATION POST-HIGH NUMBER OF
PROGRAM SCHOOL COURSES
ACTIVITY
A C V S Sw SW sW W Other 8 9 10 11 12
Figure 3.3

Graduate Subgroups Tested For Cost-Benefit Relationships

Hypotheses

General Hypothesis l.--Total Educational Benefits are

positively related to senior high school program costs.

Operational H1l

The variable, Total Benefits will be positively and
significantly related to the variable, Total Educational
Costs.

Operational Hl.1l

The variable, Total Benefits will be positively and
significantly related to the variable, Total Instructional
Personnel Costs.

Operational H1l.2

The variable, Total Benefits will be positively and
significantly related to the variable, Total Materials
Costs.

Operational H1l.3

The variable, Total Benefits will be positively and

significantly related to the variable, Total Overhead
Costs.
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General Hypothesis 2.--Total Further Education Benefits

are positively related to senior high school program costs.

Operational H2

The variable, Further Education Benefits will be posi-
tively and significantly related to the variable, Total
Educational Costs.

Operational H2.1l

The variable, Further Education Benefits will be posi-
tively and significantly related to the variable, Total
Instructional Personnel Costs.

Operational H2.2

The variable, Further Education Benefits will be posi-
tively and significantly related to the variable, Total
Materials Costs.

Operational H2.3

The variable, Further Education Benefits will be posi-

tively and significantly related to the variable, Total
Overhead Costs.

General Hypotheses 3.--Total Job Benefits are positively

related to senior high school program costs.

Operational H3

The variable, Job Benefits will be positively and
significantly related to the variable, Total Educational
Costs.

Operational H3.1

The variable, Job Benefits will be positively and
significantly related to the variable, Total Instructional
Personnel Costs.

Operational H3.2

The variable, Job Benefits will be positively and

significantly related to the variable, Total Materials
Costs.



63

Operational H3.3
The variable, Job Benefits will be positively and

significantly related to the variable, Total Overhead
Costs.

General Hypothesis 4.--Total Personal Benefits are positively

related to senior high school program costs.

Operational H4

The variable, Personal Benefits will be positively and
significantly related to the variable, Total Educational
Costs.

Operational H4.1l

The variable, Personal Benefits will be positively and
significantly related to the variable, Total Instructional
Personnel Costs.

Operational H4.2

The variable, Personal Benefits will be positively and
significantly related to the variable, Total Materials
Costs.

Operational H4.3

The variable, Personal Benefits will be positively and

significantly related to the variable, Total Overhead
Costs.

Analysis

The purpose, design, and analysis of this study focus
on testing for positive and significant relationships
between senior high school program benefits and their pro-
duction costs. Each graduate's perceived benefits, as
reported on the graduate benefit survey, were totalled

overall and under the headings of Further Education Benefits,
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Job Benefits, and Personal Benefits. Costs were deter-
mined using a cost accounting method and were categorized
under Total Costs, Instructional Personnel Costs, Materials
Costs, and Overhead Costs. These eight variables were
analyzed for cost-benefit relationships using the Pearson
product-moment correlation coefficient to test for relation-
ships between cost and benefit variables and also using an
analysis of variance to specifically test the effects of
cost variables on the four benefit variables. Both the
correlation analysis and the analysis of variance were
carried out on the complete sample of 331 graduates as

well as three sub-groupings of the sample according to
graduation program completed, post-high school activity,
and the number of courses taken for graduation.

The Pearson correlation coefficient r is used to test
the relationships between benefit and cost variables using
a one-tailed t-test with N-2 degrees of freedom at a
significance level less than .05. The assumptions for this
model are essentially that scores are randomly sampled from
normal populations with equal variances and the samples
are independent.

The analysis of variance was used to assess any signifi-
cant effects of the cost variables, Total Cost, Instruc-
tional Personnel Costs, Materials Costs, and Overhead Costs
on the dependent variables. Each of the cost variables

were quartiled into categories ranging from low cost to
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high cost.. According to values for cost variables, grad-
uates were assigned to one of the four categories thereby
enabling cost effects of the independent variable to be
tested against the dependent variable, benefits. This one-
way, fixed effects analysis of variance model assumed that
the distribution of the dependent variable was normal and
that population variances in the samples were equal. An
advantage in employing the analysis of variance model is
that reasonable departures from the assumptions of normality
and homogeneity may occur without seriously affecting the

validity of the inferences drawn from the data.

Summagz

This study was designed to test the relationships
between educational benefits and their specific production
costs. A sample of three hundred and thirty-one graduates
from the 1979 graduating class in British Columbia's Central
Okanagan School District responded to a graduate benefit
survey. These were drawn randomly from the seven senior
high schools and represent a good cross-section of the
district school population.

The graduates were asked to indicate for each course
completed during their senior high school years what their
perceived benefits were. Their responses could be checked
off in three categories, Further Education Benefits, Job

Benefits, and Personal Benefits. Each of these also allowed
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the graduate to express the degree of benefit on a six-
point Likert Scale ranging from "No Benefit" to "Great
Benefit." For the purpose of this study, totals were
calculated for the three categories of benefit and these
were then summed to give a grand total, referred to in the
study as the variable, Total Benefits.

For each graduate respondent, course costs were
determined using cost accounting methods. These costs
were classified as instructional personnel, materials, and
overhead. These costs were then aggregated by course to
arrive at total costs in each of the three categories,
and these were also combined into a total program cost.

This study is only concerned with that portion of
the graduate's program termed elective. While graduates
in British Columbia high school require four core subjects,
the elective group of courses are actually those that are
student-specific and determine their unique program. The
term Total Benefits and Total Costs have been calculated by
subtracting both the core benefits as well as the core
costs from the complete graduate program.

The four general hypotheses and their many operational
hypotheses were tested using Pearson correlation analysis
and analysis of variance employing significance levels of
.05. The correlation analysis tested for significant and
positive relationships between cost and benefit variables;

the analysis of variance tested the effects of cost variables
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on the dependent benefit variables. The analyses were
employed with the total sample of graduates and three
sub-groups determined according to the graduation program,
post-high school activity, and number of courses completed

for graduation.



CHAPTER 1V

ANALYSIS OF RESULTS

Total Benefits and Costs

Total benefits and total costs were examined for the
overall sample of three hundred and thirty-one graduates.
In addition, total benefits and costs were determined for
three groupings of the sample according to graduation
program, post-high school activity, and number of elective
graduation courses. The overall and group values are
shown in Table 4.1. Academic program benefits were the
greatest, 96.7, and the total production costs highest
at $2,592. Vocational graduates reported the least total
benefits, 79.7, while their costs, $2,423., were slightly
more than the Combined program graduate whose costs were
$2,404. and benefits, 86.6.

An analysis of post-high school activity indicates
that graduates who are neither working nor going to school
reported the lowest benefits, 77.6, and had the lowest
program production costs, $2,293. These low scores contrast
with those of graduates attending school full-time, whose

costs were $2,627. and benefits, 95.5. These represent

68



69

Table 4.1. Means for Total Benefits and Total Costs

Groups Total Benefits Total Costs
Mean SD Mean SD

Overall Sample (n=331) 89.0 26.4 $2,487 $365
Graduation Program

Academic (n=138) 96.7 25.3 2,592 292

Combined (n=106) 86.6 25.8 2,404 357

Vocational (n=87) 79.7 25.5 2,423 436
Post-High School Activity

School Full-Time (n=57) 59.5 2.30 2,627 297

School Full-Time and

Work Part-Time (n=34) 95.5 20.1 2,492 321

School and Work (n=75) 91.5 25.6 2,554 364

Full-Time Work and

Part-Time School (n=20) 100.1 26.6 2,553 437

Work Full-Time (n=118) 83.2 26.8 2,410 367

Other (n=27) 77.6 31.9 2,293 351
Number of Graduation Electives

8 Courses (n=57) 71.5 23.5 2,120 315

9 Courses (n=61) 81.0 23.0 2,314 278

10 Courses (n=79) 88.7 25.1 2,545 276

11 Courses (n=104) 97.4 23.5 2,667 306

12 Courses (n=27) 112.4 26.2 2,841 252

percentage differences of 15 and 25, respectively.
group of graduates with the highest benefits were those
working full-time and attending school part-time.
large group of graduates who were working full-time had a

relatively low benefit score of 83.2 and program costs of

$2,410.

The

The
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As expected, both program benefits as well as program
costs increased as the number of graduation electives went
up from eight to twelve. The range of benefits was from
71.5 to 112.4 and costs went from $2,120. to $2,841. The
maximum means represented increases of fifty-seven and
thirty-four percent, respectively, for benefits and

costs.

Total Costs

In testing the hypothesis that the variable, Total
Benefits will be positively and significantly related to
the variable, Total Educational Costs, it was determined
by correlation analysis and analysis of variance that such a
significant relationship does exist. The Pearson product-
moment correlation coefficient for these two variables was
r = .,2975, p < .001; analysis of variance performed on
the dependent variable, Total Benefits, identified a Total
Cost effect, F(3,327) = 9.344, p < .001. Clearly, graduates
who had higher perceived total benefits also were the ones
who had the higher program production costs, while those
whose benefits were the least had the lowest total program
costs. A more detailed analysis of the correlational
relationship between these variables shows that 85.3 percent
of the variance of total benefits attributable to total costs
is accounted for by instructional costs. Materials costs

and overhead costs are responsible for 6.0 and 8.7 percent,
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respectively.

Correlation analysis applied to the three graduation
programs showed that significant benefit and cost relation-
ships existed for all: Academic, r = .2679, p < .001;
Combined, r = .2842, p < .0l; and Vocational, r = .2256,

P < .05. Only three of the six post-high school activity
groups showed significant relationships between total bene-
fits and total costs. Graduates who were attending school
full-time and working part-time, attending school and working
equally, or working full-time had total benefit-cost
relationships of r = .4313, p < .01; r = .3263, p < .01;

and r = .2955, p < .001, respectively. The final grouping,
by number of graduation electives, had positive and signifi-
cant relationships between total benefits and total costs
for those graduates who completed either eight or ten elec-
tive courses. The former sub-group of fifty-seven graduates
had relationships with r = .3274 and p < ,01. For those
with ten courses, r = .1856 and p < .05. While all hypo-
theses were directional and therefore tested with one-tail,
it was interesting to note that a significant, but negative
relationship existed for graduates who had completed eleven
electives at r = -.1646, p < .05.

Analysis of variance performed on the dependent vari-
able, Total Benefits, for each of the sub-groupings of
graduation program, post-high school activity, and number

of elective graduation courses found significant total
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cost effects for the Academic program, F(3,134) = 3.957,
p = .010; graudates attending school full-time and working
part-time, F(3,30) = 3.001, p = .046; graduates working
full-time, F(3,114) = 4.816, p = .003; graduates who
completed eight elective courses, F(3,53) = 2.913, p =
.043; and graduates who completed ten elective courses,
F(3,75) = 3.419, p = .022.

For the variables Total Benefits and Total Cost, the

significant relationships are summarized in Table 4.2.

Table 4.2. Summary of Relationships, Total Benefits and
Total Costs

Level of Significance

Groups Correlational Anova

Overall Sample (n=331) p < .001 p < .001
Graduation Program

Academic (n=138) p < .001 p = .010

Combined (n=106) p < .01

Vocational (n=87) p < .05
Post-High School Activity

School Full-Time (n=57)

School Full-Time and

Work Part-Time (n=34) p < .01 p = .046

School and Work (n=75) p < .01

Full-Time Work and
Part-Time School (n=20)

Work Full-Time (n=118) p < .001 p = .003
Other (n=27)

Number of Graduation Electives

8 Courses (n=57) p < .01 p = .043
9 Courses (n=61)
10 Courses (n=79) p < .05 p = .022

11 Courses (n=104)
12 Courses (n=27)
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Total Instructional Personnel Costs

Approximately eighty percent of total educational costs
are instructional pesonnel costs. This section of the
analysis is concerned with identifying and testing for
positive and significant relationships between the variables
Total Benefits and Total Instructional Personnel Costs.

The means for these variables are given in Table 4.3.

Table 4.3. Means for Total Benefits and Total Instructional
Personnel Costs

Total Benefits Total Instruction

Groups Personnel Costs
Mean SD Mean ' SD
Overall Sample (n=331) 89.0 26.4 $1,975 $286
Graduation Program
Academic (n=138) 96.7 25.3 2,103 233
Combined (n=106) 86.6 25.8 1,917 277
Vocational (n=87) 79.7 25.5 1,841 290

Post-High School Activity

School Full-Time (n=57) 95.5 23.0 2,136 236

School Full-Time and

Work Part-Time (n=34) 95.5 20.1 2,043 265

School and Work (n=75) 91.5 25.6 2,033 296

Full-Time Work and

Part-Time School (n=20) 100.1 26.6 2,026 287

Work Full-Time (n=118) 83.2 26.8 1,871 252

Other (n=27) 77.6 31.9 1,799 272
Number of Graduation

Electives

8 Courses (n=57) 71.5 23.5 1,644 193

9 Courses (n=61) 81.0 23.0 1,853 217

10 Courses (n=79) 88.7 25.1 2,025 214

11l Courses (n=104) 97.4 23.5 2,117 217

12 Courses (n=26) 112.4 26.2 2,287 244
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The highest cost program for expenditures on instruction was
the Academic program at $2,103. and the lowest was Voca-
tional at $1,841. The Combined graduation program at $1,917.
was between the other two graduation options. Those gra-
duates who were attending school two years after high school
had the most expensive instructional costs, $2,136. This
amount decreased proprtionately as the degree of work
increased. For a graduate working full-time, instructional
costs were $1,871. The lowest instructional personnel costs
were for the group of graduates who were neither working nor
attending school. Based on post-high school activity, the
percentage difference between the lowest instructional

costs and the highest was nineteen percent. Depending on
the number of courses elected for graduation, the instruc-
tional costs ranged from a low of $1,644. to a high of
$2,287. There was a direct relationship between elected
courses and instructional costs.

An analysis of the relationships between total benefits
and total instructional costs, using Pearson correlation
coefficients, indicated that several were significant at
a level of p < .05. First of all, for the overall sample
of graduates, r = .3242, p < .001. Total benefits for
graduates of all three program options were significantly
related to their program production costs for instruction:
Academic, r = ,2125, p < .0l1; Combined, r = .3017, p < .001;

and Vocational, r = .2336, p < .05. Two relationships between
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total benefits and instructional costs were identified for
graduates who were working and attending school equally,
as well as those who are working full-time two years after
graduation. These were the only post-high school activity
groups whose cost-beneift relationships were significant
at or beyond the .05 level. Their respective coefficients
were r = ,3138, p < .01 and r = .3442, p < .001. Analysis
of the groups of graduates who elected from eight to twelve
courses showed that significant relationships could be
identified for those who took eight and ten courses for
their graduation programs. The eight course graduates had
r = .3888, p < .01l and ten course graduates had r = .2012,
p < .05.

Analysis of variance performed on the dependent var-
iable, Total Beneifts, for sub-groupings of graduate programs
and number of graduation electives identifed only two
significant Instructional Personnel Costs effects. These
were for the Academic program, F(3,134) = 2.792, p < .05
and for graduates who completed eight elective courses,
F(3,53) = 3.211, p < .05.

For the variables, Total Benefits and Total Instruc-
tional Personnel Costs, the significant relationships are

summarized in Table 4.4.
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Table 4.4 Summary of Relationships, Total Benefits and
Total Instructional Personnel Costs

Groups Level of Significance
Correlational Anova
Overall Sample (n=331) p < .001 -

Graduation Program
Academic (n=138) P
Combined (n=106) p < .001
Vocational (n=87) p < .05

Post-High School Activity
School Full-Time (n=57) -

School Full-Time and
Work Part-Time (n=34) -

School and Work (n=75) p < .01

Full-Time Work and
Part-Time School (n=20) -

Work Full-Time (n=118)

Other (n=27) p < .001
Number of Graduation Elec-
tives
8 Courses (n=57) p < .01 p < .05
9 Courses (n=61)
10 Courses (n=79) p < .05

11 Courses (n=104)
12 Courses (n=26)

Materials Costs and Overhead Costs

The variables, Materials Costs and Overhead Costs
account for about eight and twelve percent of total pro-
duction costs, respectively. This section is concerned
with the analysis of these variables and possible positive

relationships with the variable, Total Benefits. The means



77

for the component cost variables are presented in Table 4.5.
As could be expected, the vocational program costs for
materials and overhead at $252. and $330. are higher than
the respective costs for either academic or combined program
graduates. Academic graduates had the least expensive
materials costs and Combined program graduates had the
lowest overhead costs. The Vocational program graduates'
standard deviations for both materials costs as well as
overhead costs were notably higher than any other sub-
group, and are indicative of a wide range of costs associated
with specific vocational programs. An analysis of the
post-high school activity groups show that those graduates
who working two years after graduation appear to have had
higher materials and overhead costs. Lower costs seem to

be associated with either attending school or being involved
in some activity other than school or work. Generally,
materials and overhead costs increased with the number of
courses elected for graduation. The slight dip in average
costs for those graduates who chose nine courses might be
attributed to the mix of academic and vocational courses
chosen by this subgroup.

Analysis of the relationships between the variable,
Total Benefits, and the variables, Materials Costs and
Overhead Costs, identified five that were significant
beyond the p = .05 level. Pearson correlation coefficients

were obtained on the dependent variable, Total Benefits, for
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Table 4.5. Means for Total Materials and Overhead Costs

Total Materials Total Overhead

Groups Costs Costs
Mean SD Mean SD

Overall Sample (n=331) $217 $88 $296 $95
Graduation Program

Academic (n=138) 198 59 291 68

Combined (n=106) 212 75 275 80

Vocational (n=87) 252 123 335 134
Post-High School Activity

School Full-Time (n=57) 201 69 289 64

School Full-Time and

Work Part-Time (n=34) 173 44 276 75

School and Work (n=75) 220 80 301 88

Full-Time Work and

Part-Time School (n=20) 227 90 300 119

Work Full-Time (n=118) 235 105 304 115

Other (n=27) 209 76 286 80
Number of Graduation

Electives

8 Courses (n=57) 205 94 271 115

9 Courses (n=61) 194 82 266 85

10 Courses (n=79) 222 95 298 82

11 Courses (n=104) 229 83 321 100

12 Courses (n=26) 232 75 322 58

the sub-groupings of graduate programs and number of courses
elected for graduation. The correlation analysis did not
identify a significant relationship between Materials costs
and Total Benefits for the overall sample, however, two of
the sample sub-groups did register significant relation-

ships. These sub-groups were Academic program graduates,
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r = .1812, p < .05, and graduates attending school full-
time, r = .2268, p < .05. An analysis of variance per-
formed on the dependent variable, Total Benefits, iden-
tified a materials cost effect, F(3,102) = 2.885, p =
.043, for the combined program graduate. For overhead
costs, the two relationships with Total Benefits that
were identified by correlation analysis were for the over-
all sample, r = .1002, p < .05, and the academic program
graduates, r = .2607, p < .001l. Significant relationships
between total benefits and the variables, Materials Costs

and Overhead Costs are summarized in Table 4.6.

Further Education Benefits

The variable, Further Education Benefits, was deter-
mined by aggregating graduates' responses in this category
for all elective graduation courses. Graduates were asked
to indicate on a six-point Likert scale the extent to which
they received benefits related to further studies at
college, university, trade school, or other post-high
school situation. The second major section in this chapter<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>