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ABSTRACT

The purpose of this study was to determine what variations in
cost were evident among the schoois of the sample included in the cost
analysis studies which were completed as part of the Unit Cost Analysis
Research Project. The sample was composed of 69 schools, of which 12
were from urban School Districts, 21 wére from Schoo! Divisions, and
36 were from Counties.

Analyses were based on the total sample of schools, and classi-
fications of the schools according to rural and urban, the type of ju-
risdiction (District, Division, County), type of school by grade range,
and enrol Iment intervals.

Two dimensions of expenditures were examined: (1) The tradi-
tional function-object classifications of expenditures in aggregate
ciassificartions; and, (2) performance or program ciassif{ications of ex-
penditures. In the latter dimension, two categories of programs were
analyzed, grade programs, and curricular or insitructional programs. In
the program dimension, orly Direct Salary or Direct Instructional costs
were analyzed.

Four statistics, descriptive of the cost distributions were
selected. These included measures of central location, the arithmetic
mean, and the median, and measures of scatter or dispersion, the range
and standard deviation. |In addition, the cost distributions of the
aggregate function-object classification for the total sample were con-
verted to standard score units.

The raw data for the cost variables were cbtained from the cost

studies, and the individual researchers. The data were then sub jected



to computer analysis +o obtain the selected statistics.

The mean total expenditure per pupil for the sample was $720.86.
The means ranged from $439.39 to $1,120.16, with a standard deviation
of $166.21. The magnitude of mean costs per pupil tended to follow the
variations in enrollments and salaries, with higher per pupil costs
associated with high enrol Iments and average salaries.

The direct salaries classification was the highest of all cost
classifications, with pupil transportation and plant operation the next
most costly, although considerably below the former category.

Costs in schools tended to be higher in urban areas than in
rural areas in all classifications. The most notable exception was the
pupi | Transportation category where the per pupi | expenditures for rural
schools, were well above +he cost in urban schools. Rural schools
tended To dispiay iess variability in per pupil costs than urban schools.

Senior high schools were the most costly in terms of per pupil
expendi fures, while elementary schools were jeast costly.

The per pupil direct instructional expendi tures tended to in-
crease as grades rose, elementary grades having +he lowest costs, and
senior high grades the highest costs. The costs of grade programs
t+ended to be higher in rural schools than in urban schools. Schools that
were exclusively elementary, junior and senior high schools generally
had the lowest grade program costs.

Language Arts was +he most costly curricular program in the
classifications of schools, and along with Social Sciences, Mathematics,
Sciences, Physical Education, and Fine Arts, formed a core of highest
cost programs. Vocational Education was a high cost program in urban

schools.
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Chapter |
STATEMENT OF THE PROBLEM AND ITS SIGNIFICANCE

This chapter is divided into five sections. The first section
deals with the background to the study, and a description of the unit-
cost analysis model developed and used by the Research Project. Section
two contains the statement of the problem, as well as the sub-problems
related to this study.

Section three includes the definition of terms used in this
study. Only those terms not defined in later chapters are included in
this section. The fourth section deals with the significance of the
problem. Included within this section are topics related to the impor-
tance of this particular study. Section five summarizes the first

chapter and outiines succeeding chapters.
I. [INTRODUCTION

The rapid rise in the cost of education has become of concern to

the public and to governments at all levels. The Report of the Minis-

ister's Committee on School Finance (1969) was an expression of such

cencsrn in that it addressed itself to the problems of control and dis-
bursement of resources for financing education in Alberta. Central to
this concern has been the question of the most effective and efficient
use of the limited resources available to education. Wilkinson (1967:
28) states:

in the past twenty or twenty-five years we have moved from
a position of general apathy about public spending for education



to one of alarm and confusion: alarm about the apparent size
of expenditures necessary and confusion about whether we can
afford it, and what priorities different types of education
should have to one another and relative to other calls on the
public purse.
The foregoing suggests that analysis of costs may be required
if public and government concern about educational expenditures is to be

satisfied.

Background of the Study

As a result of government concern with rising cost of education
and allocation of resources for educational services, in February, 1969,
the Honorable R.C. Clark, then the Minister of Education, announced the
appointment of a committee to undertake a study of the Foundation Pro-
gram. The Committee's report, handed down on October 1, 1969, recom-
mended that (1969: 52):

- . . research in selected jurisdictions be undertaken +to
identify programs currently in existence, to discover their
purposes and to establish the resources that school authorities
are allocating to each of these.

Subsequently, Order-in-Council 1918/69, dated October 14, 1969,
was issued which authorized the engagement of Dr. P,J. Atherton, of the
Department of Educational Administration, University of Alberta, to
carry out research in selected jurisdictions relative to activities
such as:

(a) Identifying and defining programs currently in existence
in typical jurisdictions;

(b) Identifying the financial, human, and material resources
al located to the achievement of these programs;

. (¢c) Estatlishing the costs of programs in various types of

school organization and determining the optimum conditions for



economical administration;

(d) Developing forms and procedures for the processing of
data to introduce program budgeting;

(e) Undertaking the training of selected personnel from local
jurisdictions to administer program budgeting procedures;

(f) Establishing a pilot project in program analysis and bud-
geting;

(g) Recommending procedures for the institution of program
analysis and budgeting throughout the total provincial school system.

A group of researchers under the guidance of Dr. P.J. Atherton,
selected a number of schooi jurisdictions in Alberta as a basis for the
Research Project. The frame of reference of the researchers was in the
field of program budgeting. The majority of the studies in the selected
jurisdictions, however, were addressed to the first three activities
recommended by the Minister's Commi t+tee. The area of progrém budgeting
was more specifically included in the Duke (1970) study. A separate
project was begun in 1971 by the Department of Education, Province of
Alberta, which concerned itself with the last four activities recom-
mended by the Committee, those having to do with program accounting and
budgeting.

As a result of the Research Project, data were produced which
described the expenditures for the school jurisdictions and for the
schools within these systems on a function-object format and to a more
limited extent, on a program format. it is this latter aspect, unit-
costing on a program format, that the greatest variation occurred
among the studies. The efforts of the researchers involved in the
study produced a range of data that enabled comparisons of resource

al location patterns among the jurisdictions included in the Research



Project.

The Research Project

The design-of the Research Project was to select a number of
school jurisdictions representative of Alberta school districts and to
subject each district to the process of unit-cost analysis based on the
mode! developed by Myroon (1969). Upon selection of the typical juris-
dictions, graduate students in the Department of Educational Administra-
tion, University of Alberta conducted studies in each of the selected

Jurisdictions.

Selection of the jurisdictions. The selection of the school

jurisdictions to be included in the research project was based on a
sampling project conducted by M.E, Eurchuk (1969), in consultation with
Dr. P.J. Atherton.

The Eurchuk project was designed to determine a simple classi-
fication system for school jurisdictions, the variablég relevant to
the educational process, a unit of measurement enabling comparison of
school jurisdictions, the ranks of the schoo! jurisdictions within
the classifications, and the final selection of districts represent-
ative of the school jurisdictions in Alberta. The researchers assumed
that it was possible to derive a representative sample of Alberta schcoi
Jurisdictions, that the variables selected were of major importance to
the educationa! process, that all the major variables were included,
that the variables could be utilized to rank jurisdictions in a mean-
ingful way, and that differences in geographical locale would not give
rise to additional variables.

The project sample was delimited to school jurisdictions within
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School Divislions, Urban School Districts, and Counties. These classi-
fications represented the three major classifications of school dis-
tricts in Alberta, and comprised 92.5 per cent of the total Alberta
school population for the 1967 - 1968 School Year. The remaining
seventy-three administrative units comprised 7.5 per cent of the total
school population. Urban districts were further sub-classified as
Public School Districts and Roman Catholic School Districts.
Comparisons were conducted on a per pupil basis. The figures
for comparison were determined by dividing the enroliment of each
Jurisdiction into each of the variables selected for comparison. The
project employed total school population, equalized assessment, supple-
mentary requisitions, total expenditures, number of personnel, and total

acreage as the bases for comparisons among the jurisdictions. Equalized

assessment was included as an indication of the relative wealth of each
of the districts. Supplementary requisitions were assumed to be an in-
dicator of the relative activeness of the respective boards given that
more active boards would require more funds in addition to those already
supplied by the School Foundation Grants. The number of personnei re-
sulted In a staff student ratio; administrative and classroom personnel
were included in this variable. Total acreage was used as an indicator
of population density. In certain cases only estimates of area were
available as Divisional boundaries were not coterminous with municipal
boundaries. Total population was treated as a separate variable because
of the wide range in enrollments.

Each variable for a jurisdiction was assigned a rank number ac-

cording o its position relative to other districts in the classifica-

tion. Assessment per pupil, supplementary requisition per pupil,



expenditures per pupil! and total school population were ranked from
highest to jowest. Staff-student ratio and density (acreage per pupil)
were ranked from lowest ot highest. The intention was To allot the
jowest number to the variable least likely to have negative effects on
t+he educational process. The individual rankings for each jurisdiction
were totalled and 2 fina! rank was assigned on the basis of these
totals. The districts in each classification were then listed in order
of their final ranking.

Selection of the schoo! jurisdictions for participation in the
research project was made on the basis of the ranking of the districts
in the three classifications and according to a number of non-quantita-
+ive considerations. in respect to the latter category, the jurisdic-
+ions selected were to be of relative geographic proximity to Edmonton,
and at least one small school district was considered in each classifi-
cation. Selection was also based on representation from different
levels on the variable scale, and representation of a wide range in the
individual variables within each classification.

The final ranking for +he County and Division Classifications
was divided into approximate +hirds representative of high, medium, and
low categories. Within each of the high and low categories, one juris-
diction was selected which approximated +he mean of the total of varia-
bles for the category, two jurisdictions were selected from the med ium
category for each classification. Two Urban Public Schoo! Districts were
selected, reflecting +he preponderance of school population in these
types of Urban Districts; one of the jurisdictions was large, while the
other was small. One Urban Separate School District was selected.

The jurisdictions selected, considered to be representative of
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Alberta schoo!l districts in the Division, District, and County classi-
fications, were: Edson School Division No. 12; Stony Plain School
Division No. 23; Peace River School Division No. 10; Lac La Biche
Schoo! Division No. 51; Lacombe County No. 14; Grande Prairie County
No. !; Mountain View County No. 17; Thorhild County No. 7; Edmonton
Public School District No. 7; Grande Prairie School District No. 2357;

and Wetaskiwin Roman Catholic Separate School District No. [5.

The cost analysis studies. The completed studies included all

but two of the jurisdictions selected in the sampling project, Edson
School Division No. 12, and Stony Plain School Division No. 23. Each of
the studies was concerned with the basic problem, "What were the opera-
tional expenditures of a given school system for the school year 1969
70?" To varying degrees, the studies were designed to ascertain the
total educational costs per pupil for the school system, for each school
in the system, for each program in the system, for each program in each
schoo! of +he system, the direct instructional cosis for each curricular
course offered in each school, and the per pupil costs of curricular
programs by grade.

The greatest consistency among the studies in reporting expendi-
tures was in the conventional function-object classification of expendi-
tures, both at the system and school level. To varying degrees the
studies related expenditures to programs, either curricular or grade.
The most consistent data were reported in the allocation of direct in-
structional expenditures (salaries) to programs. One study (Duke, 1970)
reported expenditures on a program budget format. This study attempted

to integrate the conventional function-object approach of reporting



expenditures with curricular and non-curricular programs, or mission-
oriented activities (Duke, 1970: 3).

With the exception of the Duke study, which was based on a
sample of schools in the Edmonton Public School District, the studies
reported the expenditures for the whole school system for one complete
school year. In the latter studies, all the schools in the school sys-
+tems were included in the analyses. In the Duke study, the sample in-
cluded 25 schools. However, data with respect to the expenditures per
school were reported only for the 5 high schools in the sample. The
data for the remaining 20 elementary and junior high schools were not
available.

The final sample of schools included in the study numbered 69.
These schools represented a broad range of types of schools, ranging
from schools thet were exclusively elementary, junior high, and senior
high schools, to schools which represented various combinations of these
classifications. !n addition, a broad range of enrolliments was included
in the sample. The lack of data on the complete urban sample, and the
exclusion of two school jurisdictions selected in the sampling project

prevented generalizations to the total Alberta school population.

The Cost Analysis Model

This part of Section | includes a discussion of cost eralyses in
general, and a description of the cost analysis model applied in the

studies.

Cost Analysis—-A General Discussion. Unit cost analysis is

described by Fowlkes and Hansen (1952: 471) as:

. . . the process of studying the total costs of public



education for a given community, state, or area for a given
year; trends in total school costs; the costs of specific ser-
vices or subjects, e.g., transportation or English; the costs

of education by grades or levels, e.g., elementary school costs,
secondary school costs; costs of non-attendance; costs and tax-
paying ability; costs and size of school; reasons for increased
costs; reasons for decreased costs; need for increased costs
and need for decreased costs.

Knezevich and Fowlkes (1960: [53) add the output dimension to
cost analysis in terms of measuring "how much was accomplished at a
given price.™ Hull (1961: 732) suggests that cost analysis attempts
"+o al locate measurable costs to predetermined units for a given period
of time."
for the purposes of the studies completed as part of the Re-
search Project, unit cost analysis referred to (Myroon, 1969: 3):
. . . the detailed determination of designated educational
expenditures for specific functions, activities, services or
performances, the conversion of these expenditures into unit

costs on a pupi! enrollment basis, and the examination and an-
alysis of the resultant per pupil unit costs.

The cost analysis model. Fundamental to the value of unit

cost analyses is the development ot a model which is uniform in ter-
minology, definitions, proration procedures, choice of unit and areas
t+o be costed, and in the classification of expenditures. With some
variation in format, the studies of the Research Project utilized the
mode! developed by Myroon (1969). The elements, or stages, of the
model, with some elaboration, are listed below.

(1) Development of uniform terminology. Essential to the in-
terpretation of the studies was consistency in terminology. Uniform
interpretations were developed for terms such as unit cost analysis,
expenditure, direct expenditure, indirect expenditures, function-ob ject

classifications, and grade divisions, to mention a number of terms.
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(2) Establishment of an adequate accounting system. Basic to
the value of cost studies is the existence of an adequate accounting
system. Knezevich (i960: 153) states, "It would be extremely diffi-
cult, If not impossible, to meaningful unit cost analysis without de-
signing an accounting system to satisfy such purposes." The accounting
system utilized by the studies possessed two dimensions, (1) function-
object classifications of expenditures, and, (2) performance-based pro-
gram classifications of expenditures. The function-object classifica-
tion of expenditures used in the studies were adapted from the Reason
and White (1957: 27-35) system for classification of expenditures.
This dimension of the model's accounting system defined "function" as
the kind of educational activity involved; "object" refered to the spe-
cific item purchased. A third element "character" was also defined,
interpreted as the nature of the pavment as a fiscal Traﬁsacfion. How-
ever, the term "function-object" was used to encompass the same ideas.
A more complete delineation of the elements of the function-object
classification system is included in Chapter 2.

The other dimension of the accounting system developed for the
model was the "performance-based" program classification of expendi-
tures. Critics of conventional accounting systems have suggested that
as ". . . schoo! programs have become complex and varied . . . the
single dimension accounting system, even with i+s amendments and addi-
tions, is hopelessly inadequate (Lindman, 1968: 66)." The design of
program or performance classifications for expenditures is intended to
correlate traditional accounting systems with the objectives of educa-
tion. This type of an expenditure format which integrates conventional

and program oriented classifications of expenditures is broadly defined



as a Program Budget format (Benton and Tenzer, 1969: 30).

The program classifications of expenditures utilized by the
studies fol lowed the guidelines suggested by Barro (1969: 30) and
Hartley (1968: 160~166). These classifications included school pro-
grams, or subjects, types of students, and grade levels. A further
elaboration of these classifications is included in Chapter 2.

(3) Determination of the accounting bases: cash or accrual.
Expenditures under an accrual basis are recorded as incurred, when the
services have been rendered or the goods are received. Cash accounting
is defined as expenditures and revenues entered only when payment has
been made or has been received. Most of the schoo! jurisdictions in-
cluded in the Project used a cash system as a basis for accounting. In
these instances a modified cash-accrual system was adopted to achieve
greater accuracy in determining expenditures.

(4) Determination of the time period for which the per-pupil
expenditure figure is to be computed. The studies computed per-pupil
costs on an annual basis, for the schoo! year 1969-70.

(5) Determination of the appropriate pupil unit. Three per-
pupil units of measurement suggested for determining expenditures (DBS,
1966:67): (1) enrollment as of a specified date; (2) average daily
attendance; and, (3) average daily enrollment. As data with respect to
the latter two measures were not available, most of the studies used
enroiiment as of specified date. In the case of semestered schools,
the average of December enrollments and late January or early February
enrollhenfs was utilized.

(6) Determination of the areas to be included in a per unit

expenditure figure. The areas to be included in a per unit expenditure
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figure in the studies were based on the selected function-object
classifications and the program classifications. These are more com-
pletely described in Chapter 2.

(7) Determination of the proration basis to be used to allo-
cate expenditures to schools and areas. Careful proration of expendi-
tures is considered essential to meaningful cost analysis. (Knezevich
and Fowikes, 1960: 162) The fundamental purpose of proration is to
allocate segments of a single cost to different accounts on the basis
of the value the expenditure provides to each account. Knezevich and
Fowlkes (1960: 130-138) suggested seven methods of proration:

(1) +ims, (2) average daily membership, {(3) time-floor area, {4) hour
consumption, (5) number of pupils, (6) mileage, and (7) quantities con-
sumed. In addition to the methods suggested above, expenditures were
allocated on the basis of dollar volume. Considerable uniformity
existed in the proration procedures among the studies. Where differ-
ences occurred, the variation was due to an emphasis on practicality,
validity, and accuracy at the expense of uniformity.

(8) Determination of the actual or accrued costs. Expendi-
tures for the analyses were obtained through examination of the juris-
dictions' ledger sheets, payrol! sheets, and invoices. The salaries
and related benefits of all personnel weiz prorated to the appropriate
classifications. The expenditure data for the Edmonton study were ob-
tained through the computer runs of the jurisdiction®s information
system, and the general ledger.

(9) Estimation of the chosen per pupil costs. Upon proration
of the expenditures to the various accounts, calculations were neces-

sary to determine the appropriate unit costs. In most cases, computer
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faci lities were utilized for this stage. Where time or facilities were
not available, many of the researchers resorted to the use of calcula-
tors.

(10) Findings and analysis. The final stage in the cost anal-
ysis model was extrapolation and analysis of the findings. The studies
included in the Research Project were restricted to examination of the
findings of one study. The researchers uniformly recommended the com=

parative analysis of the results of the several studies.
1. THE PROBLEM

The major problem of this study was: What variations were evi-
dent among the unit costs of the schools of the sample of Alberta
school jurisdictions included in the Cost Analysis Research Project
conducted at the University of Alberta in 1969-70?

Unit costs were expressed in terms of eight selected function-
cbject classifications of expenditure as well as total expendi ture,
twelve grade programs, and ten curricular programs, one type-of-
student, program and one non-curricular program. The schools in the
sample were classified for analysis by total sample, as urban and rural,
as schools from School Divisions, School Districts, and Counties, by

type of school according to grade range, and by enroliment intervals.

Sub=-Prob lems

(1) What variations in enrolliments, number of teachers, and
pupi I-teacher ratios were evident among the schools of the total sam-
ple, and between the schools of districts, divisions, and counties?

(2) What variations in average teachers' salaries, qualifi-

cations and experience, were evident among the schools of the total
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sample, and between the schools of districts, divisions, and counties?
(3) What variations in the unit costs of total expenditure,
and the function-object expenditure classifications were evident among
the schools of the total sample, and hetween the schools of districts,

and divisions, and counties?

(4) What variations in the unit costs of direct instructional
expendi tures for grade programs were evident among the schools of the
total sample, and between the schools of districts, divisions, and

counties?

(5) What variations in the unit costs of direct instructional
expendi tures for curricular, and selected non-curricular programs were
evident among the schools of the total sample, and between the schools

of districts, divisions, and counties?
iii. SIGNiIFiCANCE OF THE PROBLEM

In its report, the Minister's Committee on School Finance,
(1969: 51-57) expressed a number of concerns related to expenditures
on education:

(1) What resources should the province be providing to local
Jurisdictions to assist them in deaiing with unique problems?

(2) What variations among local jurisdictions should dictate
variations in the formula for disbursing funds?

(3) What human, physical, and financial resources are being
utilized in the schools of Alberta?

(4) What variations exist in resource allocation to programs
relative to other programs in a system, among schools at different

levels, among jurisdictions, and on a provincial basis?
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(5) What variations in costs are evident among jurisdictions?

(6) How can the Province obtain greater insight into the oper-
ation of particular programs for which it may be providing millions of
dollars?

(7) Are small schools inimical to the equaiizafion of educa-
tional opportunity?

The study of data produced by the cost analysis has a number of
values for assisting decision-makers at all levels in education in ad-
dressing themselves to these problems. Hill and Mattox (1967: 506)
suggest that:

Schoo! . . . officials use information about the relation-
ships between costs and achievements. Only with such information
may objectives be pursued more effectively and efficiently. The
allocation of scarce resources may be decided in terms of the
expected benefits; the effectiveness of the decision may be as-
sessed in terms of its results. . . . Today, schoo! . . . offi-
cials do not have enough information to make and check the ef-
fectiveness and efficiency of their plans.

Fow!kes and Hansen (1952: 472} suggest that cost analysis data

may assist in the securing of maximum educational opportunity and a
reasonable guarantee of operating efficiency. Vaizey (1967: 1I1) indi-
cates that within the context of limited resources, the making of
choices is facilitated by assessment of the cost situation. Mor+,
Reusser, and Polley (1960) conclude that, "The knowledge of the cost of
an element in the school program is a factor in the determination of
the policy that is adopted for its management."

Myroon (1969: 7-8) summarized the value of analyzing cost data,
when he suggested that the data could assist in:

l. achieving an operating efficiency which results in

optimal quality, benefit and opportunity being attained from

limited resources,
2. establishing an adequate . . . educational program,
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3. determining the adequacy or inadequacy of school revenues

and expenditures,
4. meaningfully informing concerned persons about educational

expenditures,
5. evaluating the competence of school business management.
This study attempted to contribute to the knowledge of decision-
makers by:
(1) by comparing costs in a variety of types of schools;
(2) by assessing the variation in school factors which may
have an influence on costs;

(3) by applying measures which better enable interpretation of

variations among schools in cost and non-cost terms.
IV, DEFINITION OF TERMS

This section does not include all the terms which are defined
in this study. The remainder of the terms have been defined in the

sections of the chapters where they are most appropriate.

Research Project: refers to the unit cost analysis studies con-

ducted at the University of Alberta in 1969-70. The Project was under
the supervision of Dr. P.J. Atherton of the Depariment of Educational

Administration.

This Study: refers to the study conducted by this investigator

and reported in this thesis.

Cosi: refers To the amount of money or money's worth incurred
for any object, activity, or service. It is used synonymously with

expenditure.

Program Budgeting: refers to a framework for agency-wide
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systems analysis based on a program budget format that integrates con-=

ventonal budgets with the programs or services of the organization.

Unit Cost Analysis Studies: the cost studies completed by the

various researchers, as part of +he Research Project.

Sampling Project: the classification and sampling of Alberta

school jurisdictions for the purpose of selecting typical school juris-
dictions for unit cost analysis. The sampling project was completed by

M.E. Eurchuk.

Operational Expenditures: refers +o the total of all expendi-

tures made during a given period of time, excluding expenditures for

capital outlay and debt service.

Research Project Sample: Includes +he school jurisdictions

where unit cost analysis studies were completed. The final sample in-
cluded Two schooi divisions, four counties, and three urban school dis-

+ricts.

Cost Analysis Model: refers fo the model developed by

Myroon and applied by the various researchers in the Research Project.

Salary: the total amount regularly paid to an employed indi-
vidual, before deductions, for personal services rendered while on the

payrol! of the employer.

Urban: in this study refers fo school jurisdictions in cities.

in this instance, the three School Districts were from urban areas.

Rural: in this study is defined as school districts outside of
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city districts. In this case, the classification includes School Divi-

sions and Counties.

Qualiflcations: refers to the number of years of training of

teachers recognized for salary purposes.

Exgerience: +he number of years for salary purposes for which
a teacher has been teaching. Most salary contracts stipulate a max imum

of ten to twelve years.

Formula: refers to the Foundation Grant Formula utilized in
Alberta for determination of the level of support or disbursement of

funds to school jurisdictions.

Grade Divisions: the groupings of the grades from one to

+welve according to Division | (Grades | - 3), Division 2 (Grades 4 -

6), Division 3 (Grades 7 - 9), and Division 4 (Grades 10 - 12).

Grade Range: refers to the range of grades offered by a school .
The most common classifications of schools by grade range are: elemen-
tary (Grades | - 6), junior high (Grades 7 - 9), senior high (Grades
{0 - 12), elementary-junior high (Grades | - 9), junior-senior high
(Grades 7 - 12), Grades | - 12 schools, and Grades | - 8 schools. Other
combinations such as Grades | - |1 are also found in Alberta, but less

commonly than the former types.

Implementary Expenditfures: +hose costs which cannot be directly

assigned to a subject or curricular program, e.g., plant operation ex-
penditures cannot be directly charged to a program without use of pro-

ration techniques (Duke, 1970: 8).
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Classroom Units: are defined for Grades | - 6 as the number of

pupi Is enrol led in schools in the school authority divided by 26; where
+he remainder is less than 26 but more than 13, one half of a classroom
unit is added to the total; for Grades 7 - 9, the total is multiplied
by 1.2; for Grades 10 - 12, the total is multiplied by 1.8 (School

Foundation Fund Requlations, Order in Council 671/72: 3 - 4).

Measures of Central Tendency: used in this study to refer to

measures of central location. The measures of central tendency used

in this study were the arithmetic mean and the median.

V. SUMMARY OF CHAPTER |

Public and government concern with the increase in educational
expendi tures has produced a demand for analysis of costs in a manner
+hat enables decision-makers to more completely assess the efficient
use of limited resources. The cost analysis Research Project was de-
signed to compile data which could permit decision-makers To make more
meaningful decisions in the allocation of scarce resources.

Among the concerns expressed about resource allocation is a
concern with the equity of services available to students from different
jurisdictions and the basis of provincial support for these services.
Central to decision-making relative to these concerns is a knowledge of
+he variations in resources being applied to school Jjurisdictions and
in the product of the educational system.

The problem of this thesis was to determine what variations
were evident among the unit costs of the schools of the sample of

Alberta school jurisdictions included in the cost analysis Research
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Project compieted at the University of Alberta in 1971,

Succeeding Chapters

Chapter 2 deals with the research design of this study, in-
cluding the methodological framework, and the delineation of the study.
Chapter 3 outlines the sources of the data, procedures for data collec-
+ion, and the treatment of the data. Chapter 4 contains the analysis
of the data. Chapter 5 includes the summary of findings, conclusions,
and the implications. Included in the appendices are the primary data

used in this study, as well as additional data related to the study.



Chapter 2
THE RESEARCH DESIGN

In Chapter | it was suggested that among the uses of cost data
were (1) comparisons of costs within a school system, and (2) com-
parisons of a system's costs with those of other systems. This study is
of the latter type, that is, analyses of data were conducted on the
basis of comparisons among systems rather than within a system.

This chapter contains five sections. Section one contains a
description of the selection of the schoo! rather than the school system
is the basis for comparison of unit costs. Section two deals with the
determination of the expenditure classifications for analysis. Section
+hree contains the selection and definition of the performance or pro-
gram classificafibns of expenditures. Section four deals with selection
and determination of the statistics descriptive of the data. The fifth
section contains the delineation of the study. Included in this section

are the assumptions, delimitations and limitations of this study.

. SELECTION OF THE BASIS FOR COMPARISON: SYSTEMS OR

SCHOOLS AND SCHOOL CLASSIFICATIONS

This section contains two parts. Part one deals with the selec-
+ion of the level, system or school, for analysis. Part two deals with

the classification of schools for purposes of comparison of costs.
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Selection of System or School Leve |

One of the uses of unit cost analyses is to compare the data
from one or a number of systems with the data from other systems. Fun-
damental to this type of comparative analysis is the selection of the
basis for comparison. The t+rend in the classification of expendi tures
has been to include, along with the "£unction-character-object” classi-
fication, classification of expendi ture by performance, and by location.
This combination of classifications tends towards a Program Budget
framework for classifying expenditures.

The cost analysis studies conducted at the University of
Alberta in 1969, utilized with some variation, a program budget format
in cost analyzing the expendifures of the selected jurisdictions. That
is, the studies utilized a cost structure in which an attempt was made
+o0 relate the ailocation of resources {inputs) to programs or activities
(outputs), according to the location of the expenditfure.

However, not all of the studies carried forward the extent of
+he cost analysis process to the same level. Only at the location, or
schoo!l level, were elements of a program budget cost structure evident
in all the studies. Even in this instance, however, t+he only reason-
able basis for comparisons were according to the function-object clas-
sifications, and direct instructional expenditures by grade, and pro-
gram. Indirect and imp lementary expenditures were not consistently
available by grade and program throughout the sample.

The aforementioned criteria formed the essential conditions for
selection of individual schools as the basis for comparing costs. In
addition, selection of the school facilitated analyses of the function-

object and performance-based classifications of expenditures according
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to the type of school by grade organization and by enrollment levels.

Classification of Schoolis

The unit cost analysis studies provided data by school ac-
cording to a number of dimensions. On the basis of the sampling pro-
ject, the schools within the studies were identified as either County
schools, schools from School Divisions, or as schools from urban School
Districts. Aggregation of the data of schools from counties and school
divisions enabled analyses to be conducted on the basis of rural and
urban classifications.

The schools could also be categorized according to two other
dimensions: (l) Type of school according to the range of grades of-
fered; and (2) classification according to enrollment levels, i.e.,
size of school. In regard tfo the first dimension, the diversity of
types of schoo!, elementary, junior high, senicr high, etc., enabled
analysis to be conducted in terms of the costs associated with differ-
ent levels. Figure | outlines the classification of schools according
to the type of school! dimension.

The second dimension, categorization of schools by enroliment
levels, provided a basis for comparing school costs according to size
of school. In order to classify the schoois according to size, it was
necessary to rank the schools in terms of enrollment. However, the
range of enrol!ments was such that classification of the schools ac-
cording to enroliment intervals was essential to obtain comparability
of size. Conventions regarding intervals suggested that a number of
intervals between 10 and 20 should cover the total range of observa-

tions (Ferguson, [966: 28). Accordingly, the difference between the



Type of School Grade Range
Efementary } - 6
Junior High 7- 9
Senior High 10 - 12
Eiementary-Junior High 1 - 9
Junior-Senior High 7 - 12
1 -8 i - 8
P - 12 I - 12
Other varies®

@ ror a further breakdown for this study see Table 38
Figure |

Type of School By Grade Range

24
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highest and lowest enrollments was calculated, and a range for the en-
rol iment interval was selected. The current Classroom Unit (CRU) uti-
lizes a unit of 26 pupils; on this basis, a school that enrolied ap-
proximately 200 students would have 8 Classroom Units (CRU's). On the
basis of this standard and conventions regarding the number of inter-
vals (Ferguson, 1966: 29), an enrollment inferval range of 200 was
selected. Division of the range of enroliments by 200 produced 13 in-
tervals, ranging from 0 to 2599 (2431 «+ 200 = 12.15 = I3 intervals).
Conventions regarding the start of the intervals (Ferguson, 1966: 28),
state that each interval begin with a multiple of the size of the in-
terval. In this case, with an interval of 200, each interval began
with a multiple of 200, i.e., 200, 400, 600, etc. The enrollment in-
tervals, as well as the number of schools, grade range, and range of

staff complement in each inferval are delineated in Table I.

11, DETERMINATION OF THE AREAS AND UNIT

WITHIN SCHOOLS FOR ANALYSIS

A Program Budget format includes two basic components: (1) The
function-ob ject classification of expenditures; and (2) the program or
performance-based classification. This section deals with a selection
and definition of the elements of the function-object classification of
expenditures for the purposes of this study. Included in this section
is a description of the maximum function-object classification system

used in the cost analysis studies.
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Selection and Definition of Function-0Ob ject Classifications

The cost analysis studies utilized a modi fied function-object
classification of expenditures adapted from Reason and White (1957: 27-
35). Figure 2 summarizes the system used by the studies as one basis
for analyzing expenditures.

For the most part, the studies adopted a modification of +he
illustrated classification in order to maintain uniformity in classi-
fication of expenditures. Series 300 (Afttendance Services), Series 400
(Health Services), and Series 1100 (Community Services) were excluded
from the classification as they were not considered applicable to the
studies. Series 900 (Food Services), and Series 1000 (Student Body
Activities) were excluded from all but the Edmonton study. In addi-
tion, the Edmonton study was the only one to use Series 1300 (Deb+
Services From Current Funds). However, the Thorhild and Wetaskiwin
studies used an equivalent category of expenditure as Series 400,
(Capital Out Of Current Revenue). Series 1400 (Outgoing Transfer Ac-
counts) was excluded from 4 of the studies.

The final selection of the series for this study inciuded
Series 100 (Administration), Series 200, (Instruction), Series 500
(Pupil Transportation), Series 600 (Plant Operation), Series 700 (Piant

Maintenance), and Series 800 (Fixed Cha.-ges).

ST,

<

The level of detail to which the analysis could extend fohin
each series was restricted by the variations which occurred from
study to study within each series. For examp le, within Series 220
(Indirect Salaries), the Edmonton study included salaries for Depart-
ment Heads, and also Audio-visual and Television personnel; the Peace

River study included the Supervisor of Elementary Instruction, and the
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Expenditure Accounts

Series

100 ADMINISTRATION

110 Salaries
(a) Academic
(b) Support
120 Expenses

200 INSTRUCTION
210 Direct Salaries
220 iIndirect Salaries

(a)
(b)
(c)
(d)
(e)
(f2

(g)
(h)
(i)

Administration
Deparitment Heads
Librarian
Guidance Counsel lor
Substitutes
Other Instructional Staff
i) lInterns
ii) Audio-Visual and Television
Bursaries, Loans, Sabbaticals
Clerical
Coordinators

230 Direct and Indirect Expenditures

(a8’
(b)
(c)
(d)
{e)
(f)

Library Equipment and S upplies
Textbooks

Audio=Visual and Equipment and Supplies
Instructional Supplies and Equipment
Cerrespondence Courses

Other

300 ATTENDANCE SERVICES
310 Salaries
320 Expenses

400 HEALTH SERVICES
410 Salaries
420 Expenses

500 PUPIL TRANSPORTATION

510 Salaries
520 Other
(a) Contract Buses

(b

Aliowances

Figure 2

Function=Object Classifications of Expenditures
Used in the Cost Analysis Studies*
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Series 600

700

800
900

1000
1100
1300

1400

PLANT OPERATION

610 Salaries

620 Utilities

(a) Fuel

(b) Light and Power
(c) Telephones
(d) Water
Supplies

(a) Custodial
640 Central Office
650 Other

630

PLANT MA INTENANCE

710 Salaries

720 Repair and Replacement of General
Equipment and Furniture

740 Other

FIXED CHARGES

FOOD SERVICES

910 Salaries

920 Other

STUDENT BODY ACTIVITIES

COMMUNITY SERVICES

DEBT SERVICE FROM CURRENT FUNDS

OUTGO ING TRANSFER ACCOUNTS

*Soyrce: Compiled from the studies of the Unit Cost Analysis

Research Project.

Figure 2 (concluded)
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Grande Prairie School District study included coordinators. In Series
500 (Pupil Transportation), the sub-series included Daily Costs in the
Lacombe - Mountain View study, Co-Curricular transportation in the
Grande Prairie School District study, and 510 (Salaries) in the
Edmonton study.

As a result of these di fferences, only in Series 200 (instruc-
+ion) were levels other than the first level of accounts included in
the analysis. Within Series 200, only second leve| accounts were in-
cluded. At this level, sufficient aggregation of expenditures had oc-
curred to permit meaningful analysis. in addition, each of the studies
included this level of information for each syb-series. The final se-

lection of the series for analysis is i Ilustrated in Figure 3.

100 Administration. This category included all the functions

which have to do with the general regulation, direction, and control of
system-wide activities. Included are expendi tures for salaries and ex-

pendi tures for t+he school board or commi ttee, and central of fice staff.

200 Instruction. This series included expenditures associated

directly with, or in support of, the teaching of students or the im-
provement of teaching quality. Total salaries, or prorated portions of
salaries, of all resident personnel, including teachers, administrators,
guidance counse ! tors, technical personnel, substitute, part-time, and
temporary teachers, interns, and clerical personnal, were contained in
this classification. In addition, the costs of supplies, equinmant, and

materiais associated with t+he programs of instruction are included.

210 Direct salaries. "pirect Salaries" included the total
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Expenditure Accounts

Series 100 ADMINISTRATION
200 INSTRUCTION
210 Direct Salaries,

220 Indirect Salaries
230 Direct and Indirect Expenditures

500 PUPIL TRANSPORTATION

600 PLANT OPERATION

700 PLANT MAINTENANCE

800 FIXED CHARGES

%Source: Compiled from the studies of the Unit
Cost Analysis Research Project.

Figure 3

Selected Function-Object Classifications
for this Study
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salaries, or prorated portions of salaries, of all personnel who rendered
direct instructional services to students. The total salaries of full-
t+ime, temporary, and part-time teachers, as well as the prorated por-
t+ion of building administrators', counsellors', consultants', librari-
ans', consultants', technical personnel and department heads' salaries,

were included in this classification.

220 Indirect salaries. The "Indirect Salaries" category in-

cluded the salaries or prorated portions of salaries of personnel who
are only indirectly concerned with instructional activities. Among the
personnel whose salaries were included in this classification are bui id-
ing administrators, counsellors, interns, substitutes, librarians, con=-

sultants, supervisors, and school clerical personnel.

230 Direct and indirect expenditures. This series included al!

expenditures incurred for instructional activities, or the improvement
of the quaiity of instruction, either directly or indirectly. This
included expenditures for textbooks, school library books, supplies and
book repairs, audio-visual materials, supplies utilized in the instruc-
+ional process (such as paper, pencils, test tubes, chemicals, balls,
bats, and stencils), equipment other than that considered capital out-
lay, correspondence courses supplies, and other instruction-related
expenditures which could not readily be allocated to another expendi=-

ture category.

500 Pupi! transportation. This category was concerned with the

transportation of students between home and school, or on trips of a

curricular or co-curricular nature. Included were salaries for
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supervisors, drivers, mechanics, clerks, and others, expenditures for
contracted services, grants in lieu of transportation, replacement of
vehicles, insurance, maintenance and operation of vehicles and build-

ings, and others.

600 Plant operation. This classification included those acti-

vities associated with keeping the plant open and ready for use. It
included activities such as heating, cleaning, disinfecting, lighting,
power, communications, water, sewage, caring for grounds, moving furni-
ture, operation of trucks, and other activities repeated regularly on a
dai ly, weekly, monthly, or seasonal basis. 'Repair and replacement of
equipment and facilities were excluded. Included were the salaries of
plant engineers, custodians, and other similar personnel, utilities
such as water, sewage, telephones, heat, and electricity, custodial sup-
plies, expendifures associated with the operation of the central office
of the district, operation of school vehicles, employee in-service, and
express, cartage, and freight expenses. The expenditures were associ-
ated with school plants, central office, warehouses, garages (excluding
pupi I-transportation garages), maintenance shops, teacherages, dormi-

tories, and other such buildings.

700 Plant maintenance. "Plant Maintenance" consisted of those

activities concerned with maintaining the grounds, bui ldings and equip-
ment in a condition approximating the original state, either through
repair or replacement. Expenditures associated with this category in-
cluded salaries for carpenters, painters, electricians, groundskeepers,
and other similar personnel, expenses for the replacement of instruc-

tional equipment such as desks, chairs, typewriters, projectors, trucks,
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business machines, etc., expenses associated with equipment for "admin-
istration," "attendance,”" and "health services," and other expenditures
related to materials and equipment associated with the care and upkeep
of grounds, buildings, and equipment. Expenses for contracted services

for "Plant Maintenance" were included in this category.

800 Fixed charges. Included under "Fixed Charges" were those

expenses which, because they were of a generally recurrent nature, are
not readily al locable to other expendi ture accounts. The category
included expenditures such as employee insurance, property insurance,

liability insurance, and rent or tax on land and buildings.

111, SELECTION AND DEFINITION OF THE PERFORMANCE OR

PROGRAM CLASSIFICATIONS OF EXPENDITURES

A program budget format for analyzing unit costs utilizes, in
addition to the function-object classification of expenditures or con-
ventional accounting format, a performance based or program classifica-
tion of expenditures (Duke, 1970: 29-30). This section of the chapter
contains four parts. The first part deals with the selection of the
program classifications to be used as a basis for analyzing the costs
of the schools in sample. The second part contains a definition of the
programs of the dimensions selected. The third part deals with deter-
mination of the elements of the function-object classification of ex~
penditures to be included in the program classification of expenditures.
The fourth part deals with selection of the appropriate pupil unit for

expression of unit costs for the classi fications.
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Selection of the Program Classifications

The cost analysis studies, with some variation, utilized three
dimensions of programs: (1) Grade, (2) Curricular, and (3) Type of

student.

Grade dimension. The program categories according to grade in-

cluded Grades | - 12. Unit costs were expressed in terms of individual
grade level, Grades I, 2, 3, etc., and by grade division, Division |
(Grades | - 3), Division Il (Grades 4 - 6), Division Il1 (Grades 7 - 9,
and Division IV (Grades 10 - 12). However, analyses based on this
latter classification were rendered difficuit because not all of the
studies presented data relative to grade divisions by school. Conse-

quently, the grade dimension selected was the single grade level.

Curricular dimension. Two categories of the curricular dimen-

sion were utilized in the studies. The first category inciuded desig-
nation of program cost by individual subject or course, for example,
Grade 4 Spelling, or Mathematics 10. For the most part only "direct
instructional™ costs were allocated at this level. The second category
in the curricular dimension was represented by an aggregation of sub-
jects into curricular programs. For example, the Social Sciences pro-
gram included, at the elementary school level, the courses Enterprise,
Social Studies, and Health; at the Senior High school level, the
Science program included, among other courses, Biology 10, Chemistry 20,
Physics 30, and Science 11. In all, 12 programs were selected to be
included in this study, 10 of which were curricular based, one was type
of student based, and one was non-curricular. The voluminous number of

individual courses precluded analysis of costs at the course level. As
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a result, the curricular dimension selected for this study was the pro-
gram or "course cluster" level. The 12 "curricular" programs selected
are illustrated in Figure 4. The breakdown of curricuiar programs by

course and grade level is contained in Tables 51 to 53, Appendix F.

Type of student dimension. Within the context of various in-

structional levels, a variety of types of students were discernible ac-
cording to the nature of special types of courses or program routes
which they required. For example, at the elementary school level, op-
portunity classes, and remedial courses were often necessary to compen-
sate for the slower iearning capabilities of some students. At the
senior high school level, different student-program routes were fre-
quently identified which lead a student to a graduate diploma according
to identifiable academic, general, or business/technical disciplines.
Various types of students according to special classes or
courses were identified in the cost analysis studies. At the elemen-
t+ary and junior high school levels, this dimension of program was most
uni formly identified by a special class, such as an opportunity room,
or a remedial course. Most of the studies which included Grades | - 9
instruction identified this dimension. At the senior high school level,
the identification of types of students other than regular was less
uniform. Some of the studies identified students by student-program
route, while others identified remediai or special ciass programs. Be-
cause of the lack of uniformity throughout the studies in identifying
student-program routes at the senior high school level, this category
of type of student was not included in this study. The only category

included was the special course or class definition.
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Physical Education

Fine Arts

Second Languages
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Industrial Arts
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Non-Instruction

Figure 4

Selected Instructional Programs
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In addition to the curricular programs, and the one category of

type of student dimension, one program of non-curricular orientation,
"Non-instruction" was included. The majority of schools included this

dimension of program definition.

Allocation of Function-Object Classification of
Expendi Tures 1o Program Classifications

The cost structure of a program budget format links function~
object classifications with program categories. ldeally, all expendi-
ture inputs should be allocated to the program categories in order to
obtain a description of the resource utilization by program.

In the cost analysis studies, the most uniformity in allocation
or proration of function-object expenditures to programs was in the
category of "Direct Salaries" or direct instructional costs. While
some of the studies allocated "Indirect™ and "Implementary” expendi-
tures to programs, insufficient uniformity existed to enable these
classifications by program by schocol! to be compared. For this reason,
only "Direct Salaries" or direct instructional expenditures were uti-
lized as a basis for comparing program costs among the schools in the
sample.

The technique used for prorating "Direct Salaries” to programs
was the Faculty Workload Survey. This technique used instructional
+ime devoted to courses or activities within a program as a basis for
prorating direct instructional salaries to programs. While the number
of courses in programs varied from schoo! to school, consistency in in-—
cluding particular courses in programs produced uniformity in cost al-

locations.
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Selection of the Per Pupil Units for Expression
of Unit Costs

Enroliment as of a specified date was used by most of the
studies as a basis for determining an appropriate pupil unit for com-
puting unit costs. This method was modified somewhat in the Edmonton
study where enrol iments were determined by averaging enrollments as of
December 31, 1969 and February 28, 1970. Two types of enroiiments were
used by the studies, grade enrollments and subject enrollments. The
grade enrolIments were aggregated to produce school enrollments.

The unit costs reported in the studies were determined by a
variety of per pupil dimensions. Unit costs by aggregate expenditure
classifications by school were reported in ferms of total school en-
roliment. The unit costs by grade claséificafion were expressed by
grade enrollment. Unit costs by curricular programs were expressed
either according to the number of pupils enrolled in the course, by
the number of pupils enrolled in the program per grade, or by the num-
ber of students enrolled in the school. At the subject or course level,
unit costs were most commonly expressed in terms of the number of stu-
dents enrolled in the course.

At the program level, where courses were clustered, the result-
ant number of students represented a duplication of some or many indi-
vidual pupils. For example, in one junior-senior high school (Grades
7 - 9), there were 289 pupils enrolled, and 400 pupils enrolled in the
courses that made up the language arts program. In order to obtain
comparability on a school basis, total school enroliment was selected
as the basis for reporting unit costs in the program areas. While this

dimension of enrollment tended to reduce the per pupil cost in some



39
programs, it had the advantages of eliminating the duplication of stu-
dents within programs, and of providing a uniform basis on which to
compare program costs. In addition, for some of the studies, data were
not available on the number of pupils enrolled per program exclusive of

the duplication of individuals.

1V. DETERMINATION OF PARAMETERS

DESCRIPTIVE OF THE DATA

The variables selected for investigation in this study produced
distributions of expenditures and other data which permitted analysis
of the similarities and differences among the schools and among groups
of schools. Yamane (1967: 36) states that if we can identify adequate
characteristics that characterize distributions, we may use these char-
acteristics to explain the performance of the individuals, instead of
the distribution itself.

Two types of parameters were selected as the basis for analyses
in this study:

(1) Measures of central location; and,

(2) Measures of dispersion or variation.

Measures of Central Location

Yamane (1967: 36) describes measures of central location as
"eentral points of a frequency distribution that will characterize the
distribution." Ferguson (1966: 45) describes measures of central lo-
cation as averages. Ferguson (1966: 45) further states:

In general, an average is a central reference value which

is usually close to the point of greatest concentration of the
measurements and may in some sense be thought to typify the



whole set. For certain purposes a particular measurement may
be viewed as above or below the average. Averages in common
use in . . . education are the arithmetic mean and median. . . .
By far the most important and widely used measure of central
locaticn is the arithmetic mean.

The arithmetic mean or "mean" as it is used in this study, was
one of the measures of central location used in this study. The mean
is the sum of all the observations divided by the number of observa-
tions.

Yamane (1967: 47) states that one "characteristic of the mean
is that it is affected by al! the values. In particular, it is af-
fected by extreme values." He goes on fo state (1967: 47):

In such .cases where the frequency distribution is skewed

and has extreme values, a measure of central location called
a "median™ is in more cases more suitable.

As many of the distributions in this study were characterized

by skewness, the median, and the mean, were selected as a2 measure

of central lcoation. The median is "a point on a scale such that haif

+he observations fali above i+, and half below it (Ferguson, 1966: 54).

Measures of Dispersion of Variation

Measures of central location, such as the mean and median, help
to locate the distribution. However, Yamane (1967: 59) suggests that:
. . . it could have been that all the [values of the
distribution] were just about equal, or that some were very
low and others were very high. In the first case, the scatter
of the variable . . . would be small, and in the second case,
the scatter would be large.
The scatter pattern within distributions is called "dispersion"

in statistics (Yamane, 1967: 59).
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Ferguson (1966: 62) states that:

Among the possible measures used to describe . . . variation,
are the range, the mean deviation, and the standard deviation.
The most important of these is the standard deviation.

The measures of variation or dispersion selected for this study

were the range and the standard deviation.

Range. The range is "the difference between the maximum value
and the minimum value of the data (Yamane, 1967: 59). Given fwo vari-
ables whose means are approximately the same, it is possible to deter-
mine by examination of the range +o ascertain whether one variable is
more widely dispersed than the other. However, the range does not in-

dicate if the values are uniformly dispersed (Yamane, 1967: 60).

Standard Deviation. Yamane (1967: 62) defines "deviation" as

+he difference beiwsen a value and the mean of a distribution. However,
in the analysis of deviations, the calculation of the "variance" pro-
duces a statistic in squared units (Yamane, 1967: 62-63). Ferguson
(1966: 66) states:
For many purposes It Is desirable to use a measure of

vatiation which is not in squared units, but is in units of

the original measurements themselves. We obtain this result

by taking the square root of the variance which is called the

sample "standard deviation."

Ferguson (1966: 75) suggests that the "standard deviation is a
more stable or accurate estimate of the population parameter than other
measures of variation." In addition, as a measure descriptive of a
distribution, Yamane (1967: 72) observed that "the smaller the stand-

ard deviation, the smaller the scatter (dispersion), and the larger the

standard deviation, the larger the scatter (dispersion).”
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Standard Scores. One of the limitations In comparing data from

different distributions Is the difference in lndiv!dual values. One of
the techniques used to obtain comparability of observations Is to con-
vert individual values to "standard scores.ﬁ Ferguson describes the
"standard score," as, a deviation from the mean divided by the standard
deviation . . ." The effect is to produce a distribution of values
with a mean of zero and unit standard deviation (Ferguson: 73). In

effect, we are using the standard deviation as the unit of measurement

(Ferguson: 73).
V. DELINEATION OF THE STUDY

This section contains three parts, the assumptions, delimita-

tions, and limitations of this study.

Assumptions
The value of this study is, iIn part, based on the validity and

accuracy of the data collected In the unit cost analysis studies. The
general assumptions of this study were that:
(1) Standards for determining and reporting unit costs in the

studies were uniform;

(2) The various unit costs estimated for each school were

valid factors for comparisons among schools;

{(4) The statistics selected as descriptive of the data were

valid factors for comparisons among the distributions.

Delimitations

This study was delimited to:
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(1) Data reported by the cost analysis studies of the Research
Project, which were completed at the Inception of this study.

(2) Data relative to the expenditures in schools Included In
the studlies for the schoo! year 1969-1970.

(3) Non-cost data related to the schools in the studies.

(4) Expenditures for administration, instruction, pupil frans-
portation, plant operation, plant maintenance, and fixed charges.

(5) Direct instructional expenditures for grade and instruc-
tional programs. |

(6) Cost figures, not cost-utility, cost-effectiveness, or
cost-benefit analysis.

(7) The analysis of descriptive data, indicating differencss,
including the means, medians, ranges, standard deviations, and standard

scorss of +he distributlieons,

Limitations

Hull (1961: 372-75) suggested, among other limitations, four
limitations to the uses of unit-cost sfudi;s:

(1) The use of cost analyses may suggest that cost is the most
important element in education.

(2) Charging all expenditures to Instruction may obscure and
distort real instructional costs.

(3) Cost analysis data may lead to Incorrect interpretation,
abuse, and the establiishment of inappropriate relationships.

(4) The availabillity of cost data may lead to excessive

desire to reduce costs.
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(5) The tabular data répresenf average costs per pupil caléu-
lated according to the total enrollment of the school and not according
to the course or program enrol Iment,

(6) Wwhile the data aliow generalization to types of school
authority such as Districts, Divisions, and Counties, they do not allow
generalization to all schools.

The unit cost analysis studies reported two limitations:

(1) The data for the studies were idiosyncratic, and therefore
appropriate only for the year and areas in which the studies were con-
ducted.

(2) The studies were lImited by the accuracy of the data and
information supplied, and by the researchers' abilities to prorate ard

interpret the data.



Chapter 3
DATA SOURCES, COLLECTION, AND TREATMENT

This chapter contains three sections. Section one deals with
the source of the raw data for this study. Section two contains the
procedures for collection of the data for this study. In section three

the procedures for treatment of the data are reported.
l. DATA SOURCES

The sources of the data were the unit-cost analysis studies
comp leted as part of the Research Project. Nine studies in all were
camp leted as part of the Project. Six of the unit-cost analysis
studies were completed as part of the requirements for the degree of
Master of Education by graduate students in the Department of Educa-
tional Administration, University of Alberta. With the exception of
the Treleaven study, which analyzed two jurisdictions, each of the
aforementioned studies contained an analysis of one school jurisdic-
tion. One study (Duke, 1970) was completed, as part of the require-
ments for the degree of Doctor of Philosophy, in the Department of Ed-
ucational Administration, University of Alberta. The remaining two an-
alyses were conducted under contract with Dr. P.J. Atherton, University
of Aiberta, by G.B. Hawley.

In general, the sources of the data were the tables of the

studies. However, in some cases it was necessary to consult with the
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researcher of a study or to examine the data used in a study in order

to obtain the necessary information.
i1. COLLECTION OF THE DATA

The collection of unit costs for the funcfion-objecflexpendi-
ture classifications was simplified in that each of the studies re-
ported per pupil expenditures for the selected classifications by
school. The collection of per pupil direct instructional expenditures
by program classifications by school was rendered more difficult as not
all the studies aggregated course costs to the program level.

In the instances where these aggregations were not accomplished,
it was necessary to manually compute the program costs by school. This
was accomp lished by multiplying the per-pupil course cost by the number
of students in the course. For costs by curricular program, the total
cost for courses of a program in a school, computed by summing the in-
dividual course costs in the program, was divided by the number of stu-
dents enrolled in the school, to produce a cost per student enrolled by
program. For grade costs, the aggregate direct instructional cost of
all courses in a grade, regardless of program, was computed by summing
the costs of all courses. The sum of these costs was then divided by
the number of students enrolled in the grade to produce a per pupil
direct instructional cost per grade.

In addition to expenditure data, auxiliary data related to the
schools were also obtained from the tables of the studies. This in-
cluded statistics related to average teachers' salaries, qualifica-
tions and experience, the enrollments and number of teachers per

school, and the grade range offered in the school.
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I1i. TREATMENT OF THE DATA

The data collected from the unit cost analysis studies, were
coded and punched on computer cards. A computer program developed by
C. Prokop of the Department of Educational Administration, University
of Alberta, was used to obtain the statistics selected as descriptive
of the data. A total 39 variables were included in the analysis.

The computer program was designed to determine the number of
schools, mean, median, range, and standard deviation of the distribu-
+ion of each variable for the total sample. In addition, each distribu-
+ion was converted to standard score form. The next step was fo re-
classify the schools as urban or rural and compute the number of
schools, mean, median, range, and standard deviation for each variable
by the classifications.

The third stage of the treatment of the data was to re-classify
+he 'schools by School District, School Division, or County, and compute
+he statistics for each variable by these classifications. fourth
step required the classification of the schools by type of school ac~-
cording to grade range, and computation of the selected parameters for
each variable by these classifications.

The final step required classification of the schools by en-
rol Iment intervals. The mean, median, and range of selected function-
object expenditures were computed for each of the enrolliment frequen-
cies containing schools. These computations were calculated manually,
rather than as part of the computer analysis.

Where formulas were necessary, the following formulas were used

as the basis for calculating the parameters descriptive of the data.
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The formulas are adap?ed from Ferguson (1966: 45-73),

Arithmetic Mean

where N equals the number of measurements in the distribution,
X equals the arithmetic mean, and Xl, XZ' X3, « o oy XN represent the
values, then, '

X I+ X2 f x3 + ... F XN

X = N

Standard Deviation

2
Where S equals the standard deviation, (X=X) Is a deviation

from the mean squared, ¥ equals the operation of addition, N equals
the number of measurements, and 1’ Is the symbo! for square root,

then,

T (x - X2

V N-1

Standard Scores

Where X - X Is a deviation from the mean, s equals the standard

deviation, and Z equals a standard score, then,

; = X=X

The mean represents the average of the means of unit costs of
the schools included in the sample. In the same fashion, the standard

deviation Is the deviation of the means of the unit costs from the mean.



Chapter 4
ANALYSIS AND FINDINGS

This chapter is divided into six sections relative to the anal-
ysis of the data pertaining to the schools included in this study. The
anaiyses occur reiative tfo the classifications of the schools according
to the sample, urban, rural, Divisions, Districts, Counties, enrol iment
intervals, and grade ranges.

The first section deals with data relative to the distributions
of the schoois according to various schoo! classifications. Section
two contains an analysis of the enrollments, number of teachers, and
pupil-teacher ratios. Section three analyzes the average salaries,
qualifications, and experience of the teachers in the schools.

Per pupil expenditures by aggregate expenditures classifications
are analyzed in section four. The fifth section contains an analysis
of the per pupii direct instructional expenditures by grade programs.
Section six deals with an analysis of the per pupil direct instructional

expenditures by curricular programs.

I. DATA PERTAINING TO THE DISTRIBUTIONS OF THE SCHOOLS

ACCORDING TO THE SCHOOL CLASSIFICATIONS

This section is composed of three parts. Part one deals with
data relative to the numbers of schools in each of the classifications
of the sample. Part two deals with the number of schools offering

grade and curricular programs according to the classifications. Part
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three contains an analysis of data, related to the classification of

schools by enroliment intervals.

Number of Schools By Classification

Tables 35 to 38, Appendix A, present date relative to the num-
ber of schools in the classifications of schools used in this study.
The sampie confained 69 schoois, composed of 57 schools in rural areas,
and 12 in urban School Districts. Of the 57 rural schools, 21 were
from School Divisions, and 36 were from Counties. 1|4 of the schools in
the sample were elementary (Grades | - 6) schools, 4 were junior high
(Grades 7 - 9) schoois, 9 were senior high (Grades 10 - 12) schools,

14 were combined elementary-junior high (Grades | - 9) schools, and 5
were combined juinor-senior high (Grades 7 - 12) schools. 7 of the
schools offered Grades | - 8, and 1| offered Grades | - 12. Ot the
remaining 5 schools, | offered Grades | - 2, 2 offered Grades | - 1, 1

offered Grades 3 - 6, and | offered Grades 9 - 12.

Number of Schools By Programs

Tables 35 to 37, Appendix A, provide data with respect to the
number of schools offering the grade and selected curricular programs

in each of the classifications of schools.

Number of schools by grade programs. Of the 69 schoois in the

sample, Grade programs | to 6 inclusive were offered in 49 schools. 44
of these schools were from rural jurisdictions, while 5 were from urban
dsitricts. 15 of the rural schools were from School Divisions, and 29
were from Counties. The Grade 7 program was offered in 43 of the sample

schools, composed of 2 urban schools, and 4! rural schools. Of the
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latter category, 12 schools were from School Divisions, and 29 were
from Counties. 4! of the schools in the sample offered Grade 8, made
up of 2 schools from urban School Districis, and 39 from rural juris-
dictions; 12 of the rural schools were from School Divisions, and 27
were from Couniies. Grade 9 was offered in 37 schools, of which 2 were
from urban School! Districts, and 35 were from rural areas; 9 of the
rural schools were from Divisions, and 26 were from Counties. Grade 10
and |l programs were offered in 28 of the sample schools, composed of 6
urban schools, and 22 rural schools; 7 rural schools were from Divi-
sions, while 15 were form Counties. Of the 26 schools offering the
Grade 12 program, 20 schools were from rural areas while 6 were from
urban School Districts; 6 of the rural schools were from Divisions,

while 14 were from Counties.

Curricular programs. All of the schools in the sample offered

a basic core of programs which included Language Arts, Social Sciences,
Mathematics, Sciences, Phisical Education, and Fine Arts, with one ex-
ception, a senior high school, which did not offer the Fine Arts pro-
gram. The Secon¢ Languages program was offered in 38 schools, incliuding
9 urban schools and 29 rural! schools. Relatively few of the elementary
and elementary-junior high schools offered this program, none of the
Grades | - 8 schools, and 3 of the "other" types. The remaining types
of schoois ail offered Second Languages.

Home Economics was offered in 21 rural schools and 7 urban
schools. Most of the junior high, senior high, and junior-senior high
schools offered Home Economics; 6 of the || Grades | - 12 schools of-

fered the program. The program was offered In few of the other
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categories of schools, and not at all in elementary schools. Similar
patterns were evident in the offering of the Industrial Arts program;
24 of the schools offered this program composed of 17 rural schools and
7 urban schools. The Vocational Education program was offered in 30 of
the sample schools, of which 24 were rural and 6 urban. With the ex-
ception of one senior high school, all junlor and senior high schools
M%mdﬁwpmgm.Inmﬁmﬂfcﬁe&mEmmeamIMwﬂml
Arts programs, all the Grades | = 12 schools offered Vocational Education.

Speclal classes were offered In 21 schools, of which 16 were
rural schools and 5 urban schools. This program was offered in elemen-
tary schools fo a greater extent than in any other type of school. Non-
instructional activities were identified in 56 of the 69 schools of the
sample; 51 of the 57 rural schools identified Non-instructional while
only 5 of the 12 urban schoois inciuded Non-instructicn as an activity.
The majority of the elementary, elementary-junior high, Grades 1 - 12,
and junlfor-senior high schools inciuded this pregram, as did all the
schools in the “Other™ category. Relatively few of the other types of

schools identified Non-instruction as a cost factor.

Schools by Enrol Iment Intervals

Table | provides data with respect to schools classified by en-
rol lment intervals. Although the distribution of schools by enrol Iment
intervais was uni-modal, its deminant characteristic was the marked
positive skewness. 64 of the 69 schoois in the sample wers loceted in
the lowest four enrollment intervals 0 - 799). All of the schools in
these intervals were within +l standard deviation of the mean. The re-
maining five schools ranged among the seven highest intervals, with no

more than | school per interval. There were no schools in four of the



Table |

NUMBER OF SCHOOLS, GRADE RANGE, NUMBER OF TEACHERS

OR RANGE OF STAFF COMPLEMENT BY ENROLLMENT
INTERVALS FOR THE TOTAL SAMPLE*
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—

Enrol Iment No. of Schools Grade Range No. of Teachers
Interval in Interval or Range
2400 - 2599 i 10 - 12 148
2200 - 2399 i 10 - 12 134
2000 - 2199 | 10 - 12 90
1800 ~ 1999

1600 - 1799

1400 - 1599 I 10 - 12 75
1200 - 1399 | 10 - 12 68
1000 - 1199

800 999

600 799 8 | 12 26 - 48
400 599 14 I 12 19 - 35
200 399 22 | 12 10 - 21

0 199 20 | i 2 -10

%*Source: Compiled from the studies of

Research Project.

the Unit Cost Analysis
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enrol Iment intervals. The five schools whose enrol Iments were atypical
of the majority of schools, virtually each interval contained at least
one of each type of school according to grade range. No one of these
intervals contained a preponderance of any single type of school.

No distinct patterns were evident in terms of the range of staff
conp lements per enrollment interval. There was some overlap of the
number of personnei among ihe lowest four intervais. Any overiap was

accounted for by the idiosyncrasies of individual schools.

I1. ANALYSIS OF ENROLLMENTS, NUMBER OF TEACHERS,

AND PUPIL TEACHER RATIOS

Tables 2 to 5 present the data with respect to enroliment,

number of teachers, and pupil-teacher ratios.

Enrollments

The averages for enrollments for all schools in the sample were
445.20 and 340 for the mean and median respectively. The wide variation
between the mean and the median indicates a distribution of enroliments
markedly skewed to the right. Table I, which categorizes the schools
by enrollment intervals indicates that the atypical enrollments in five
higher enroliment intervals were largely responsible for the skewness.
Enrollments in the sample ranged from 33 to 2464, with a standard devi-
ation of 468.61. 64 of the schools in the sample were included in the
lowest four enrollment intervals. These schools were all with Il stend-
ard deviation of the mean. The remaining 5 schools, all senior high
schools in the large urban sample, were above +| standard deviation in

enrol lments.



Table 2

MEAN AND MEDIAN ENROLLMENTS, NUMBER OF TEACHERS, AND,

PUPIL-TEACHER RATIOS FOR SAMPLE, RURAL, URBAN,
DIVISION, DISTRICT AND COUNTY CLASSIFICATIONS*

55

Number of Pupil-Teacher
Enrollment Teachers Ratio

School
Classification Mear. Median Mean Median Mean Median
All Schoois 445,20 340 23.04 18 19.70 20.00
Rural 318.33 287 16.04 15 19.77 20.00
Urban 1047.83 697 56.33 40 19.32 19.55
Schoo! Division 257 .95 276 13.14 15 19.79 20.50
School District 1047.83 697 56.33 40 19.32 19.55
County 353.56 345 17.72 18.5 19.76 19.50

%¥Source: Tables 39 - 41 (Appendix B, pp. 154 - 160).
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Table 3

RANGE AND STANDARD DEVIATION OF ENROLLMENTS, NUMBER OF TEACHERS,
AND PUPIL-TEACHER RATIOS FOR SAMPLE, RURAL, URBAN,
DIVISION, DISTRICT AND COUNTY CLASSIFICATIONS*

Number of Pupi |-Teacher
Enrol Iment Teachers Ratio
School
Classification Range s Range s Range s
All Schools 33 - 2464 468.61 2 - 148 25,92 13.2 - 27.4 2.62
Rural 33 - 799 i95.34 2 - 37 9,20 i3.2 - 27.4 2.73
Urban 172 - 2464 826.83 9 - 148 47.53 16.6 - 22.5 2.10

654 157.14 2 - 26 7.26 13.2 - 25.2 3.26

School Division 33

2464 826.83 9 - 148 47.53 16.6 - 22.5 2.10

School District 172

County 78 - 799 208.52 4 - 37 9.8 {4.8 - 27.4 2.42

*Source: Tables 39 - 4| (Appendix B, pp. 154 - 160).
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Table 4

MEAN AND MEDIAN ENROLLMENTS, NUMBER OF TEACHERS,
AND PUP!L-TEACHER RAT!O BY TYPE OF SCHOOL*

Number of Pupi |-Teacher
Enrol Iments Teachers Ratio

Type of School Mean Median Mean Median Mean Median
Grades i - 6 374.36 342.5 17.00 16.5 1.35 2.5
Grades 7 - 9 444.50 397.5 23.25 20.0 19.42 19.65
Grades i0 - i2 1,260.33 {,205.0 70.44 68.0 17.18 16.6
Grades | - 9 182.21 156.0 8.93 8 19.87 20.2
Grades 7 - 12 399.00 341.0 22.40 20 17.56 17.4
Grades | - 8 132.00 89.0 6.29 4 20.80 21.0
Grades | - 12 461 .91 426.0 23,55 23 19.45 19.9
Other 361.20 349.0 17.00 17 20.46 21.2

%¥Source: Tables 39 - 41 (Appendix B, pp. 154 - 160).



Table 5

RANGE AND STANDARD DEVIATION OF ENROLLMENTS, NUMBER OF
TEACHERS, AND PUPIL-TEACHER RATIO BY TYPE OF SCHOOL*
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Number of Pupi | -Teacher
Enrol Iment Teachers Ratio

Type of School Range s Range s Range s
Grades i - 6 33 - 767 217.97 2- 35 8.83 16.5 - 27.4 2.57
Grades 7 - 9 340 - 643 135.41 17 - 36 8.62 17.9 - 20.5 1.13
Grades i0 - i2 250 - 2464 850.46 19 - 148 46.78 |3.2 - 22.5 3.04
Grades | - 9 90 - 481 102.18 5- 21 4.23 14.8 - 23.0 2.29
Grades 7 - 12 245 - 684 174.48 15 - 35 7.99 16.3 - 19.5 1.19
Grades | - 8 62 - 391 115.50 3 - 18 5.25 17.8 - 22.6 1.69
Grades | - |2 259 - 799 155.21 13- 37 6.79 17.8 -21.6 1.30
Others 147 - 654 187.70 10 - 26 6.12 4.7 - 25.2 4.06

*Source: Tables 39 - 4! (Appendix B, pp. 154 - 160).
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The averages of enrollment for rural schools, in both School
Divisions and Counties, were below the sample averages, while those for
urban Districts were above. The exception was the County median which
was slightiy higher than the sample median. The averages of enrol iments
were lowest in Schoo! Divisions, and highest in urban Districts. The
urban District averages varied considerably from the sample averages and
from each other; the mean, 1047.83, wes more than 300 greater than the
median.

The distribution of enrolliments in urban schools was more widely
dispersed than in rural schools, in terms of both range and standard
deviation. The ieast deviation, 157.14, was found in enrol iments within
School Divisions, while the largest variation from the mean, 826.83, was
among the schools in urban Districts.

Average enroliments tended to be higher where schools of fered
junior and/or senior high school grades. The presence of elementary
grades tended Yo bring average enrol Iments down. Senior high schools
t+ended to have the highest enroliments, with Grades | - 12 schools,
junior high schoois, and junior-senior high schools following in that
order. Senior high schools showed the widest variation in enrollments,
with elementary schools ranked second. The remainder of types of

schools displayed considerably less variation.

Number of Teachers

The distribution patterns of the numbers of teachers in the
schools paralleled the patterns for enrol Iments. For the total sample,
+he averages were 23.04 and 18, for the mean and median respectively.

The averages of enrolliments in urban schools were above the sample
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averages, while those for rural schools were generally below the sample.
The lowest averages were among the schools of Schoo! Divisions. Only
in the urban District classification was any significant skewness no-
ticeable. As was the case with the sample distribution, the urban dis-
tribution was positively skewed.

Thé number of teachers in the schools of the sample ranged from
2 - 148, with a standard deviation of 25.92. As was the case with en-
rol Iments, the broadest dispersion and deviation was found among urban
schools, while rural schools showed less variation.

As might be expected, the staff numbers for senior high schools
was highest, with junior high schools and junior-senior high schools
next in order. These types of schools also displayed the broadest dis-
persion of staff complements. The variation in enroliments in senior
high schools was significantly greater than the sample deviation, while
the remainder of the types of schools were condiderably less varied than

the sample.

Pupi | -Teacher Ratios

The mean pupil-teacher ratio for the sample was 19.70, while the
median was 20.00. The ratios ranged from 13.2 to 27.4, with a standard
deviation of 2.57. For all classifications of the schools, by urban,
rural, or type of jurisdiction, the ratios were remarkably similar.
However, rural schools were more variable in pupil-teacher ratios than
urban schools, 13.2 - 27.4, as compared to 16.6 - 22.5. The greatest
variation in terms of standard deviation was recorded in the School Di-
vision classification, while urban schools displayed the least devia-

+ion.
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variations in pupil-teacher ratios were more noticeable when
the schools were organized according to grade rangs. The averages were
highest in elementary schools and lowest in senior high schools; junior
high schools tended to rank approximately in the middle. The ratios
for the remainder of the types of schools fell in between the two ex-—
+remes of elementary and senior high, with the presence of elementary
grades pulling +he ratios up, and junior or senior high grades pulling
t+he ratios down. The greatest dispersion in pupi | -teacher ratio was in
the category of senior high schools, where +he standard deviation was
3.04. Junior high schools showed the least variation in pupil-teacher

ratios.

111. ANALYSIS OF AVERAGE SALARIES, QUALIFICATIONS

AND EXPERIENCE OF TEACHERS

Tables 6 to 9 provide aggregated data with respect to the

salaries, qualifications and experience of teachers in the schools in-

cluded in this study.

Average Salaries

The averages for teachers' salaries in the schools in the sample
were $8,000.94 and $7,551.00 for the mean and median respectively.
Average salaries ranged from $6,255.00 to $10,515.00, with a standard
deviation of $927.75. Both mean and median average salaries in urban
school Districts were considerably above those of the sample, the medien
displaying the widest variation. The averages for rural schools were
approximately the same as the sample averages, with the means below and

the medians above. Variations among the classifications were more
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MEAN AND MEDIAN AVERAGE SALARY, QUALIFICATIONS, AND EXPERIENCE OF
TEACHERS FOR SAMPLE, RURAL, URBAN, DIVISION,

DISTRICT AND OOUNTY CLASSIFICATIONS*

Salary Qualifications Experience
School
Classification Mean Median Mean Median Mean Median
All Schools $8000.94 §7551.00 2.93 2.90 8.51 7.80
Rural 7792.23 7672.00 2.79 2.80 9.05 8.50
Urban 8992.33 9012.50 3.59 3.65 5.92 5.85
School Division 7776.05 7775.00 2,53 2.40 13.14 7.30
Scheol District 8992.35 9012.50 3.59 3.65 5.92 5.85
County 7801 .66 7653.50 2.94 3.00 9.45 9.20

*¥Source: Tables 39 - 41 (Appendix B, pp. 154 - 160).
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Table 8

MEAN AND MEDIAN AVERAGE SALARY, QUALIFICATIONS, AND
EXPERIENCE OF TEACHERS BY TYPE OF SCHOOL*

Salary Qualifications Experience

Type of School Mean Median Mean Median Mean Median

Grades | - 6 $7623.43 $7572.00 2.36 2.35 8.75 7.35

Grades 7 - 9 7627.25 7672.00 2.90 3.1 5.90 6.2
Grades 10 - 12 9442.22 9774.00 4.3 4.3 6.97 6.2
Grades | - 9 7680.29 7653.50 2.46 2.35 8.95 9.0
Grades 7 - 12 8000.20 8290.00 3.62 3.6 7.50 6.2
Grades | - 8 7750.14 7775.00 2.59 2.8 8.43 7.8
Grades | - 12 7960.27 7921.00 3.11 3.1 9.54 5.8
Other 8101.80 7647.00 2.8 2.5 8.96 8.2

*Source: Tables 39 - 41 (Appendix B, pp. 154 - 160).
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noticeable in the dispersion patterns of salaries. The lowest and
highest average salaries in urban districts were approximately $1,000.00
greater in each case than the low and high for rural schools, although
the differences between minimums and maximums were approximately the
same in both categories. However, considerable difference was evident
in deviation from the mean, with the standard deviation for the urban
classification $340.18 larger than the rural standard deviation of
$746.99.

While urban teachers' average salaries appeared to be signifi-
cantly higher and more variable than rural salaries, fewer distinct
patterns were evident when the schools were grouped by grade range.

Only in schools that were exclusiVely senior high schools were the
averages significantly different than the averages for other types of
schools. Elementary schools had the lowest mean and median salaries.

The highest average salaries were for teachers in the senior high
schools. The widest dispersion patterns in terms of standard devia-
tion were found at the junior-senior high, and senior high school levels.
The smaliest variations were found in the elementary, and elementary-
Junior high types of schoois, where the standard deviations were ap-

proximately half that of the highest values.

Average Qualifications

The mean years of training for teachers in all schools in the
samp le was 2.93 years, while the median was 2.90. Average qualifica-
tions per school ranged from 1.2 +o 4.9 years, with a standard deviation
of 0.8l. Only the urban districts departed significantly from these
patterns, in that the mean and median average qualifications were 3.59

and 3.65 respectively. While the difference between the low and high
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average qualifications per school for urban schools was less than for
the other classifications, this category of schools was the only one to
exceed | year in terms of standard deviation. This suggests that, while
the range of qualifications in schools in urban areas is not as extreme,
particularly at the lower end of the distributions, it is not as
closely grouped around the mean for the category.

As might be expected, the highest average qualifications were in
senior high schools, with lowest in elementary schools. However, aver-
age qualifications for elementary schools were not significantly differ-
ent than those in types of schools other than senior high schools, where
the mean and median years of training were above 4 years. Only in
Jjunior-senior high schools and senior high schools, were the average
qualifications per school higher than 3 years at the lower end of the

range.

Average Experience

The mean and median average years of experience for teachers in
the schools of the total sample were 8.51 and 7.80 respectively, The
average years of teaching experience per school ranged from 4.8 to 16.4,
with a standard deviation of 2.56. However, the reliability of these
data was weakened because several studies recorded years of experience
beyond those considered for salary purposes.

Under normal circumstances teacher qualifications and experience
are related to salary levels. In this instance, however, the inconsis-

tencies in experience date prevented any thorough exploration of this
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relationship.

V. ANALYSIS OF PER PUPIL EXPENDITURES BY

AGGREGATE EXPENDITURE CLASSIFICATIONS

This section contains the analysis of per pupil expenditures by
aggregate function-object expenditure classifications. Included in this
section are analyses according to the total sample of schools, urban and
rural categories, schools classified as District, Division, and County,
the categories of schools according to grade range, and, the classifi-
cation of schools by enroliment intervals.

Per Pupil Expenditures in Aggregate Expenditure Classifications
for All Schools in the Sample

Tables 10 to Il tabulate the data with respect to the statistics
descriptive of the per pupi! expenditures in aggregate expenditure
classification for all schools in the sample. The distributions are
reproduced in Tables 42 - 44, Appendix C.

The studies were not uniform in the selection of expenditure
classifications for tabulation of the cost data. Several studies in-
cluded "Outgoing Transfer Accounts," while two studies included "Capital
From Current Revenue," and one study allocated "Debt Charges™ to schools.
However, only in the case of one classification, "Debt Charges," did the
percentage of "Total Expenditure" assumed by the classifications omitted
in This study, present a significant cost factor. Nevertheless, the
expenditures reported for the "Total Expenditure" classification are
assumed to be representative of the schools' total costs, and are com~
pared on the basis of all classifications reported for each school in

each study. The other classifications were readily identifiable in the



Table 10

MEAN AND MEDIAN PER PUP!IL-ENROLLED EXPENDITURES BY AGGREGATE

EXPENDi{TURE CATEGORIES FOR ALL

SCHOOLS IN THE SAMPLE*
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Expenditure Series Sample
Mean Median
100 Administration $ 23.81 $ 24.56
200 Instruction

200 a. Direc* Salaries 392.96 385.42
200 b. Indirect Salaries 61.36 50.35

200 c. Direct and Indirect
Expenditures 42.78 36.74
300 Pupil Transportation 88.21 87.95
400 Plant Operation 59.86 53.61
500 Plant Maintenance 25.52 25.33
800 Fixed Charges 14.57 11.79
Total Expenditure $720.86 $707.72

*Source: Tables 42 - 44 (Appendix C, pp. i61 - i67).
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Table 11

RANGE AND STANDARD DEVIATION OF PER PUPIL-ENROLLED EXPENDITURES BY
AGGREGATE EXPENDITURE CATEGORIES FOR ALL SCHOOLS iN THE SAMPLE®

Expenditure Series Sample

Range s

100 Administration $ 16.04 34.32 $ 6.6l

200 Instruction

200 a. Direct Salaries ' 277.82 - 589.38 68.27
200 b. Indirect Salaries 10.55 - 215.68 38.24

200 c. Direct and indirect
Expenditures 17.79 - 120.45 21.88
300 Pupil Transportation 0.10 - 310.20 57.96
400 Plant Operation 28.91 - 118.11 22.12
500 Plant Maintenance 4.2t - 92.64 12.95
800 Fixed Charges 0.86 - 76,37 18.14
Total Expenditure $439.39 - 1120.16 $166.21

*Source: Tables 42 - 44 (Appendix C, pp. 161 = 167).
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case of each school and were considered directly comparable.

Total expenditures. The mean "Total Expenditure" per pupil for

all schools in the study was $720.86, while the median was $707.72. Per
pupil costs ranged from $439.39 to $1,120.16, with a standard deviation
of $166.21. The statistics indicate a positively skewed distribution of
costs with considerable variation among the schools. According to Table
54, Appendix G, which tabulates the per pupil expenditures in standard
score form, it was indicated that no schools were more than -1.69 stand-
ard score units below the mean, while four schools were more than +2.00
standard score units above the mean. Those schools at the iowest end of
the range were all elementary schools, while all but one of the schools
above +2.00 units above the mean could be classified as senior high
schbols; +he other school was a junior high school. The range as well
as the difference between the low and high values in standard score form
for "Total Expenditures" per pupil as well as for the other classifica-

tions of expenditures are as follows:

Low High Difference

Administration -1.17 1.59 2.76
Direct Salaries -1.69 2.88 4,57
Indirect Salaries -1.33 4,04 5.37
Direct & Indirect

Expendi tures -l.14 3.55 4.69
Pupi |l Transportation -1.52 3.83 5.35
Plant Operation -1.40 2.63 4,03
Plant Maintenance -[.62 5.20 6.82
Fixed Charges -0.67 3.41 4,17
Total Expenditure -1.69 2.40 4.09

The lowest total expenditure per pupil was -1.69 standard score
units below the mean while the highest was +2.40 units above the mean,

for a range of 4.09 standard score units. In comparison, The low and
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high scores for enroliment were -0.88 and +4.31, for a range of 5.19
standard score units. For average salaries, the low and high values
were -1.88 and +2.71 respectively, for a range of 4.59 standard score
units.

The strongest relationship among the three variables, "Total
Expenditure,”" "Enroliment," and "Average Salary," was between total cost
per pupil, and average salary. Schools with a total expenditures per
pupit below the mean tended to have average salaries below the mean,
while those with fé?al expenditure above the mean tended to have average
salaries above the mean. This was particularly true in cases where the
values were at the extremes of the ranges. In addition, the distribu-
tions for these two variables were approximately the same in shape. As
was the case with the patterns for total cost per pupil, elementary
schools tended fto have the lowest salaries, while senior high schools
tended to have the highest average salaries.

No significant relationship appeared to exist between enroll-
ments and the other two variables. Only in the case of the five urban
senior high schools were enrollments consistently above the mean to the

same extent as average salaries and total expenditure per pupil.

Expenditure classifications. The distributions of per pupil

costs within each expenditure classification were relatively uniform
with only minor degrees of skewness evident. The highest cost classifi-
cation was "Direct Salaries" where the mean was $392.96. Expenditures
in this classification ranged from $277.82 to $589.38 per pupil.

"Pupil Transportation" was the next highest cost classification

with a mean and median per pupil expenditures of $88.21 and $87.95
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respectively. Cost in +this category ranged from $0.10 +o $310.20 per
pupil, with a standard deviation of $56.96.

"Indirect Salaries" and "Plant Operation" ranked in that order
below transportation costs. However, the mean per pupil expenditures
in classification were approximately the same, $61.36 for "lndirecf_
Salaries," and $59.86 for "Plant Operation." Some degree of skewness
was evident in both distributions. While the average costs were similar,
per pupil costs in the +wo distributions were more variable in terms of
dispersion patterns. The standard deviation for "Indirect Salaries"
was $38.24 compared to $22.}2 for "Plant Operation; the former cate-
gory's high and low values were more extreme than those of "Plant Oper-
ation."

The "Direct and Indirect Expenditures" classification was next
highest in cost per pupll!, with a mean of $42.78 and a median of $36.74.
The dispersion patterns in this category were similar +o those of "Plant
Operation," with a standard deviation of $21.88.

"Plant Maintenance" and "Administration" expenditures were
similar, with means of $25.52 and $23.8] respectively. However, per
Pupil expenditures in the "Administration" classification were jess
variable than those for "Plant Maintenance"” with a standard deviation of
$6.61 compared to $12.95 for the latter category.

The lowest cost classification was "Fixed Charges" where the
mean was $14.57 and the median was $11.79. Costs in +his category
ranged from $0.86 +o $76.37, with a standard deviation of $18.14. o0On
this basis, the classification appeared to demonstrate more variability
than elther "Administration" or "Plant Maintenance." However, the

validity of this conclusion is reduced as a resylt of most studies
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prorating fixed costs on an equal basis among the schools of a system,
while the classifications could be ranked in terms of magnitude
of per pupil expenditures, in standard score form, the distributions
were more directly comparable. The range of standard scores for the
classifications was presented on page 71.

The positively skewed characteristic of the distributions was
emphasized when the values were expressed in terms of standard scores.
With the exception of the Fixed Charges classification, where the low
value was less than one standard deviation below the mean, all the
categories had a low value greater than one standard deviation below
the mean. Above the mean, the classifications showed considerable
variation. The highest scores were in the Plant Maintenance and In-
direct Salaries categories, with Administration showing the least posi-
tive deviation. The most pronounced departure from a normal distribu-
tion was in The former two categories.

Plant Maintenance displayed the greatest variation in dispersion
of scores, in comparison to its sixth ranked position in magnitude of
per pupil expenditures. Direct salaries, which ranked first in magni-
tude of expenditures, ranked fifth in dispersion of values. Administra-
+ion costs ranked last in variation of values about the mean and in dis-
persion patterns. The remainder of the classifications showed little
variation in rank from their positions in terms of magnitude of expendi-
ture.

Per Pupil Expenditures in Aggregate Expenditure Classifications
for Schools Categorized as Urban or Rural

Tables 12 and 13 provide data with respect to the per pupil

expenditures in the selected expenditure classifications for the
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Table 12

MEAN AND MEDIAN PER PUPIL-ENROLLED EXPENDITURES BY AGGREGATE
EXPENDITURE CATEGORIES FOR SCHOOLS I[N
URBAN AND RURAL CLASSIFICATIONS*

Expenditure Series Urban Rural
Mean Median Mean Median
100 Administration $ 28.51 $ 26.29 $ 22,8t $ 21.08
200 Instruction

200 a. Direct Salaries 383.82 ’372.20 | 394.88 385.92
200 b. indirect Salaries 103.29  i04.1} 52.53 48,56

200 c. Direct and Indirect
Expendlture 61.35 64,38 38.87 36.10
300 Pupil Transportation 19.02 18.68 102.78 97.73
400 Plant Operation 64.15 61.07 58.95 53.61
500 Plant Maintenance 27.23 26.13 24.83 23.01
800 Fixed Charges 14,15 12.47 14.66 5.45
Total Expenditure $750.29 $739.93 $714.66 $707.72

*Source: Tables 42 - 44 (Appendix C, pp. 161 = 167).
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schools classified as urban and rural.

The mean "Total Expenditure™ per pupil in urban schools was
$750.29, while the median was $739.93, indicating a positively, although
only slightly, skewed distribution. The mean and median Total Expendi-
tures per pupil for rural schools, $714.66 and $707.72 respectively,
were slightly lower than for urban schools. The distribution of costs
for rural schools was also positively skewed. In commparison to
the sample averages, the mean and median total cost per pupil in urban
schools were above those of the sample, while the mean for rural schools
was below the sample mean. The rural and samplie medians were identical.
The range of Total Expenditures per pupil in urban schools was from
$439.39 t+o $1,120.16, with a standard deviation of $51.57. Total Expen=-
ditures per pupil in rural schools ranged from $577.79 to $1,08i.92, with
a standard deviation of $i44.53. Totai Expenditures per pupii showed
considerably greater variation among rural schools than among urban
schools, although the high - iow vaiues were more extreme in urban
schools. The range for urban schools was identical fo that of the
samp le, whereas urban schools were less varied. In terms of standard
deviation, the rural schools were much closer to the sample standard de-
viation, while the urban costs were less varied than the sample.

The mean expenditure per pupil for "Administration" in urban
schools was $28.51, while the median was $26.29. The cost per pupii for
this classification in rural schools was slightly lower than for urban
schools, $22.81 and $21.08 for the mean and median respectively. The
averages for urban schools were above those of the sample while for rural
schools, the averages were below. Administrative expenditures per pupil

in urban schools showed less variation than in rural schools, ranging
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from $23.45 to $33.59, with a standard deviation of $4.53, compared to
a range from $16.04 to $34.32, with a standard deviation of $6.58. The
range for urban schools was less variable than the sample, while the
rural schools' range was identical; the urban schools showed less devi-
ation than rural schools In comparison to the sample standard deviation.

The mean and median cost per pupil for "Direct Salaries" in
urban schools were $383.82 and $372.20 respectively. Costs per pupil in
rural schools were slightly higher at $385.92 for the mean and median.
The average for rural schools were slightly above the sample averages,
while the averages for urban schools were below those of the sample.

Per pupil expenditures for Direct Salaries in urban school ranged from
$277.82 to $422.69 compared to $290.02 to $589.38 in rural schools. The
two categories showed little difference in ferms of deviation either be-
+ween categories or compared to the sample standard deviation.

The mean and median expenditures for "lIndirect Salaries" in
urban schools were $103.29 and $104.11 respectively. In the same cate-
gory in rural schools, the costs per pupil were approximately half that
of the urban figures, $52.53 and $48.56 respectively. Average expendi-
+ures for indirect salaries in rura! schools was somewhat lower in rural
schools than the sample averages but considerably higher in urban
schools. The variation in costs between the two classifications was
further evidenced in terms of the dispersion of values. The standard
deviation for urban schools was $59.69 while it was $24.89 for rural
schools. Although below the standard deviation for the sample, the
standard deviation for rural schools more closely approximated the para-
meters of the sample than the urban distribution. A characteristic of

most urban schools, particularly the large senior high schools, is the
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range and number of personnel other than teachers who contribute the in-
structional process in an indirect way. To a large extent this phenom-
ena is most pronounced in urban schools, a factor which contributed to
the disparity between urban and rural schools in the cost per pupil of
Indirect Salaries.

The averages for "Direct and Indirect Expenditures" per pupil in
urban schools, were almost double those in rural schools. The urban
figures were considerably higher than the sample averages, while those
for rural schools were lower but closer to the sample mean and median.
Per pupli! costs in this category were also more broadly dispersed among
urban schools than among rural schools--the standard deviation for urban
school was $36.10 compared to the rural figure of $15.37.

The per pupil costs for "Plant Operation" were relatively com-
parable between the urban and rural schooi classifications. The mean
cost in urban schools was $64.15 compared to $58.95 for rural schools.
Both averages approximated the mean for the sample. In terms of dis-
persion, the standard deviation for urban schools was larger, $25.87
against $21.40, while the range for rural schools was broader, $28.91 -
$118.11 against $35.86 - $109.38.

As was the case with Plant Operation expenditures, <.e per pupil
costs of "Plant Maintenance" showed little variation between categories.
Neither classification showed any signiticant variation from the sample
mean expenditure of $25.52, or the dispersion of values according to the
sample deviation of $22.12.

The per pupil expenditures for "Fixed Charges" were similar for
both categories of schools, although the rural median was lower than the

urban value. Both categories' averages were almost Identical to the
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sample averages. However, the rural schools displayed more variation in
values than urban schools, with a standard deviation of $19.92 for the
fcrmer compared to $3.44 for urban schools. As was the case for the
sample, the meaningfulness of this statistic is somewhat reduced be-
cause the fixed charges were prorated to schools on an equa! basis.

Per Pupl! Expenditures in Aggregate Expenditure Classifications
Tor Schools Categorized by School Jurisdiction

Tables 14 and |5 provide data with respect to school jurisdictions.

School districts. Per pupil expenditures for schools in School

Districts by aggregate expenditure classifications were identical to
+hose for schools in the urban category. For the most part the rela-
t+ionships between the classifications of expenditures for schools in
School Districts and those in the other two types of jurisdictions were
+he same as between urban and rural categories. The only appreciable
differences were in the categories of "Plant Operation,”" "Plant Mainte-
nance," and Fixed Charges,” where the averages for expenditure were
higher in School Divisions than in School Districts. The averages in
urban areas were generally higher than in rural areas for these classi-

fications.

School divisions and counties. The mean "Total Expenditure" per

pupi!l for schools in School Divisions, $732.26, was higher than the
mean, $704.39, for schools in Counties. The School Division mean also
exceeded the sample mean, while the County mean was befow the sampie
average. The medians for both categories were approximately the same as
the sample median, $707.72. The dispersion of total cost per pupil in
School Division schools was greater than in Counties, $177.27 compared

+o $123.17 in terms of standard deviation, as well as greater than the
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samp le standard deviation.

The averages of per pupil costs in the other classifications of
expenditures showed little variation befween the two categories of
schools. Average costs In "Administration,” and "Direct Salaries"
tended to be higher in County schools, but in the remaining classifica-
+ions, average costs tended to be higher in schools from School Divi-
sions. However, none of the differences appeared significant.

The same characteristic was evident in the relationship between
+he per pupil costs of the schools in these two categories and the
sample averages. The only noticeable variation was in the "Pupil
Transportation" classification, where County schools' mean costs were
approximately $11.00 per pupil higher than the sample, and Divisional
schools' mean costs were approximately $20.00 per pupil higher.

While +he averages of the classifications for the schools in the
+wo categories of school jurisdictions were similar, some noticeable
differsnces were evident in the dispersion patterns between the cate-
gories. The distributions were all slightly skewed, for the most part
positively. With the exception of the "Administration" and "Fixed
Charges" categories, schools in School Divisions were more varied in per
pupil costs than schools in Counties. This characteristic was most no-
ticeable in the "Pupil Transportation" classification, where the stand-
ard deviation for the School Division category was $67.16 compared to
$42.61 in the County category. The standard deviation for "Plant
Maintenance"” in School Division schools was more than double the value
for County schools, $18.88 compared to $7.46. Although the range for
Counties exceeded that of School Divisions, the standard deviation of

schools in the latter category exceeded the former by $11.87. Only in
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the "Fixed Charges" classification were County schools more varied than
the schools in School Divisions.

For the most part, schools in School Divisions displayed
greater variation iIn per pupil costs according to aggregate expenditure
classifications than the sample. County schools were generally less

varied.

Per Pupil Expenditures by Aggregate Expenditure Classifications
for Schools Classifled by Grade Range

Tables 16 and 17 provide data with respect to schools classified
by grade range. The highest mean "Total Expenditure" per pupil $999.63
was in senior high schools (Grades 10 = {2). The lowest cost type of
school was the elementary (Grades | - 6) type where the mean cost was
$578.66 per pupil. Junior high schools had a mean cost per pupil of
$674.34, The remainder of the types of schools had mean "Total Expendi-
tures” per pupil ranging from $674.59 +o $7€8.13, slightiy above the
cost for junior high schools, but well below the mean cost for senior
high schools. Both elementary and Junior high schools were below the
sample mean, the former more significantly, while the senior high
schools' mean was significantly above the sample average. The means of
total expenditure per pupil for +he remaining types of schoolis were
grouped well within | standard deviation of the sample mean. The
greatest variation in per pupil total expenditures was in the "other"
schools category. However, among the discrete types of scheols, the
greatest variation was among schoo!s of the Grades | - 8 Type, where the
standard deviation was $168.99. The least variation was exhibited among
Junlor high schools. Only the aforementioned Grades | - 8 category and
the "other" category exceeded +the sample standard deviation.

In the "Administration" classification, the mean per pupil costs
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for all types of schools were similar to the sample mean, $23.21, less
+han }I standard deviation from the sample mean. The lowest per pupil
costs were in elementary and junior high schools, while the highest mean
per pupil expenditure, $28.45, was in the senior high school category.
Junior-senior high schools (Grades 7 - 12) exhibited the greatest vari-
ation In per pupii costs in this classification, with a standard devia-
+ion of $8.20, while the least deviation was in the elementary, junior
high, and elementary-junior high (Grades | - 9) categories.

Among the categories of schools, the means of per pupil costs
of "Direct Salaries" ranged from $336.09 to $478.82. The highest per
pupil expenditure was in senior high schools, while the lowest, $336.09,
per pupil, was in elementary schools. With the exception of the senior
high school mean, the means of the remaining categories were all within
+| standard deviation of the sampie mean. The senior high schoe! mean
was beyond +| standard deviation of the sample average. While the
"other" category showed the greatest variation in per pupi! costs of
"Direct Salaries," with a standard deviation of $82.36, of the discrete
types of schools, senior high schools were the most varied, with a
standard deviation of $74.04. The least variation, a standard deviation
of $20.60, was in the junior high school category. The remaining
types of schools all exhibited less variation than the sample.

The mean expenditure per pupil for "indirect Salaries" was
highest In senior high schoois, $142.15, with the next highest category
being junior high schools. The means of these two categories, as well
as junior-senior high schools, were all above the sample mean. The re-
maining types of schools had means below the sample mean, with Grades

| - 8 type schools, with a mean of $27.72, the lowest. Elementary
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schools were well below the sample mean, with a mean per pupil expendi-
+ure of $43.35. The greatest variation in per pupil costs of "indirect
Salaries" was in the senior high school category, where the standard
deviation was $33.90. The least variation was among schools in the
elementary, Grades | - 8, and Jjunior high school categories. All of the
categories demonstrated less variation than the sample.

The lowest "Direct and Indirect Expenditures" per pupil were in
elementary schools where the mean was $30.77. Senior high schools, with
a mean of $86.63, were the most costly. Junior high schools had a mean
per pupil cost of $53.59. Both of these latter types of schoois were
above the sample mean. The remaining types of schools tended to be
similar to the mean of the sample. The greatest variation among schools
in a category was among junior high schools. This was the only category
+o exceed the sample standard deviation. The ieast variation occuried
among the schools in the elementary-junior high, junior-senior high, and
"other" categories.

The dominant pattern in "Pupil Transportation" expenditures per
pupil was the relatively higher costs associated with fypes of schools
other than elementary, junior high, and senior high schools. This pat-
+orn was a result of the infrequency of these tatter types of schools in
rural jurisdictions, where the incidence of transportation costs was
higher. The highest mean per pupil expendifure was for Grades Il -8
type schools, of which none were from urban School Districts. The com-
paratively wide range of costs for elementary, junior high and senior
high schools results from the higher costs associated with rural schools
as well as the lower costs for urban séhools in these categories.

The highest mean expenditure per pupil for "Plant Operation" was
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for senior high schools, $86.74. The lowest mean expenditure, $46.73
was in junior high schools. With the exception of elementary-junior
high schools, the remainder of the categories were below t+he mean for
the sample. Junior-senior high schools and Grades | - 8 schools dis~
played the greatest variation in ccsts for this category, while junior
high schools, with a standard deviation of $5.43 displayed the least
variation. The remainder of the categories did not differ significantly
from the sample standard deviation of $22.12.

The mean expenditures per pupil for "Plant Maintenance' were
similar to the sample mean, $25.52, in all categories. Only the mean
for Grades | - 8 schools appeared to depart appreciably from +his stand-
ard. However, the difference of $7.52 in this case was not considered
significant given the relatively small number of schools in this cate-
gory. The laitter classification also displayed the widest variation
among schools in per pupil costs. The remainder of the categories dis-
piayed reiatively minor departures from the sample standard deviation.

Because the costs of "Fixed Charges" were al located to schools
on an equal basis within jurisdictions, analysis of the differences be-
tween types of schools was not considered appropriate.

Per Pupil Expenditures by Aggregate Expenditfure Classifications
For Schools Classitied by Enrollment Intervals

Fowlkes and Hansen (1952: 47) suggest that one of the uses of
cost analysis is to assess the relationship between "cost and size of
school ." This study, by categorizing schools according to enroliments,
attempted to relate various cost factors to the size of schools. The
determination of the number and size of the intervals was described more

completely in Chapter 2, Research Design. Thirteen enroliment intervals
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were selected, each 200 student units In size.

Table 18 contains the tabulation of the number of schools in
each interval, as well as the average and range of per pupil costs of
the aggregate expenditure classifications for each interval. The table
indicates that the distribution of schools by enrollment intervals was
bi-modal, and positively skewed. In addition, four infervals, including
the intervals in the 1600 to 1999 range, did not contain schools. The
fowest four intervals contained 64 of the 69 schools in the sample.
Only one sthool was contained in any single interval above the lower
four intervals.

The term "average" in this part of the analysis is synonymous
with the arithmetic mean, obtained by summing the per pupil costs for
each expenditure classification and dividing the obtained sum by the
number of schoois in the interval. The intervals are ranked from
highest to lowest.

The data reveaied few distinct patterns in the per pupil costs
by classification of schools according to enrollment intervals. The
highest total cost per pupil was in interval 2400 - 2599, while the
lowest total cost per pupil was in interval 600 - 799. Costs appeared
1o rise in both directions from the latter interval, but not in a uni-
form pattern. For example, the per pupil total ccst in interval 1200 -
1399 was $1,011.9] but in the next highest interval the cost decreased
to $840.80 and did not increase to the level of the former interval unfil-
interval 2200 - 2399, the second highest interval. Similarly, the per
pupil cost for interval 400 - 599 rose to $845.20, but fell in the next
lowest interval to $716.01.

Administration costs per pupil appeared to increase as
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enrollment rose, although not uniformly. Beyond the 600 - 799 range,
the flgures were not meaninfgul, as costs to the schools in the re-
maining intervals had been prorated on an equal basis, i.e., the same
basic cost to each school.

Average per pupil costs for "Direct Instruction" showed no
distinct patterns. High and low per pupil expenditures were scattered
indiscriminately throughout the intervals.

Per pupil expenditures for the indirect instructional classifi-
cation, appeared fo rise as enrolliments rose, although not uniformly.
The highest average cost, $215.68 was in the highest enrollment inter-
val, while the lowest was in the 0 - 199 interval.

Expenditures per pupil in the "Direct-Indirect Instruction"
category displayed one of the few uniform patterns by enro!lment inter-
vals. Per pupil costs rose uniformly from the lowest interval to the
highest, with the exception of intervals 1400 - 1599 and 2000 - 2199,
where the costs were slightly lower than interval 1200 - 1399,

Transportation costs per pupil decreased steadily as enrollments
. rose, then levelled off after the 600 - 799 interval, as a result of
uniform proration of costs to each of the schools in the higher enroll-
ment intervals,

The per pupil cost of "Plant Operation" decreased gradually from
72.28, from interval 0 - 199 to interval 600 - 799, rose sharply at in-
terval 1200 - 1399 to $80.85, dropped in the next interval to $53.57,
then rose steadily to interval 2400 - 2599 to a high of $107.07 per
pupil. Enrollments appeared to have some effect on the cost of oper-
ating school plants.

No distinct patterns were readily observable in the remaining
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expenditure classifications, "Plant Maintenance," and "Fixed Charges."
The meaningfulness of the data for these classifications by enroliment
intervals was reduced as a result of the uniformity in proration of

costs to the schools.

V. ANALYSIS OF PER PUPIL DIRECT INSTRUCTIONAL

EXPEND ITURES BY GRADE PROGRAMS

This section is made up of four parts. Part one deals with an-
alysis of the per pupil direct instructional costs by grade programs for
all schools in the sample. Part two contains an analysis of the per pu-
pil expenditures by grade program for schools classified as urban or
rural. Part three presents an analysis of grade program costs according
to school jurisdictions. Part four contains an analysis of direct in-
structional expenditures for grade programs for the schools classified
by grade range. The terms cost and expenditures, used synonymously in
this section, are interpreted to mean direct instructional expenditures.
The data for this section are contained in Tables 19 to 26,

Per Pupil Direct Instructional Expendifures by Grade
Programs for all Schools in the Sample

The mean per pupil direct instructional expenditures by grade
program ranged from $357.81 in Grade | to $419.03 in Grade 12. However,
the lowest cost was $312.41 per pupil in Grade 5, while the highest
was $520.22 per pupil in Grade 10. Per pupil expenditures tended to be
higher in the junior high school grade programs (Grades 7 - 9) than in
elementary programs (Grades | - 6), and highest in senior high school
grade programs (Grades [0 - 12).

The distributions for each grade programs were positively



Table 19

MEAN AND MEDIAN PER PUPIL-ENROLLED DIRECT INSTRUCTIONAL
EXPENDITURES BY GRADE FOR ALL SCHOOLS IN THE SAMPLE®

Grade Mean Median
Grade | $357.81 $338.00
Grade 2 343.11 304.40
Grade 3 332.16 318.01
Grade 4 332,24 318.01
Grade 5 312.41 296.65
Grade 6 345.15 311.37
Grade 7 397.38 371.74
Grade 8 357.04 352.62
Grade 9 447 .56 422.27
Grade 10 520.22 503.82
Grade 11 505.33 473.44
Grade 12 419.03 383.13

*¥Source: Tables 45 - 47 (Appendix D, pp. 168 -
174).
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RANGE AND STANDARD DEVIATION OF PER PUPIL-ENROLLED

Table 20

DIRECT INSTRUCTIONAL EXPENDITURES BY GRADE

FOR ALL SCHOOLS IN THE SAMPLE*

Grade Range s

Grade | $192.69 - 594.04 $ 96.21
Grade 2 225.66 - 624.30 98.68
Grade 3 199.44 - 764.13 100.27
Grade 4 174.64 - 879.67 116.45
Grade 5 193.85 - 557.11 83.77
Grade 6 194,17 - 652.93 109.87
Grads 7 178.66 - 842.83 132.36
Grade 8 176.09 - 714.02 119.04
Grade 9 175.61 - 854.39 159.07
Grade 10 361.72 - 748.34 100.39
Grade 11 332.79 - 946.15 129.65
Grade 12 197.48 -~ 824.44 151.32

——

*Source: Tables 45 - 47
pp. 168 - 174),

(Appendix D,
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Table 21

MEAN AND MEDIAN PER PUPIL-ENROLLED DIRECT INSTRUCTIONAL
EXPEND ITURES BY GRADE FOR SCHOOLS CLASSIF{ED
AS URBAN AND RURAL*

Grade Urban Rural

Mean Median Mean Median
Grade | $314.66 $318.33 $362.71 $344.24
Grade 2 291.16 275.67 349.01 315.03
Grade 3 288.89 292.73 337.07 321.05
Grade-4 313.12 325.39 334.4] 315.71
Grade 5 261.86 271.25 318.16 307.64
Grade 6 297.08 259.85 350.61 316.37
Grade 7 481 .65 481.65 393.26 361.57
Grade 8 486.52 486,52 350.40 349.30
Grade 9 431,21 431.21 448.50 422.27
Grade 10 512.83 532.53 522.24 492.78
Grade 11 447 .34 452.68 521.14 477.83
Grade 12 335.78 344,13 444.00 435,02

*Source: Tables 45 - 47 (Appendix D, pp. 168 - 174).



Table 22

RANGE AND STANDARD DEVIATION OF PER PUP{L~ENROLLED
DIRECT INSTRUCTIONAL EXPENDITURES BY GRADE FOR
SCHOOLS CLASSIFIED AS URBAN AND RURAL¥

Grade Urban Rural
Range s Range s

Grade | $288.77 - 338.00 $ 235.48 $192.69 - 594.04 $100.20
Grade 2 264.05 - 352.77 36.71 225.66 - 624.30 101.96
Grade 3 216.77 - 390.57 71.68 199.44 - 754,13 102.48
Grade 4 213.06 - 387.33 63.08 174.64 - 879.67 121.33
Grade 5 204,35 - 296.65 34.89 195.85 - 557.1! 85.96
Grade 6 214.93 - 461.73 98.74 194,17 - 652.93 110.76
Grade 7 371.74 - 591.56 155.44 178.66 - 842.83 l3l;98
Grade 8 355.26 - 617.79 185.64 176.09 - 714.02 114.38
Grade 9 355.31 - 507.12 107.35 175.61 - 854.39 162.59
Grade 10 423.26 - 589.21 65.48 361.72 - 748.34  109.17
Grade 11 363.03 - 506.73 57.31 332.79 - 946.15 140.02
Grade 12 276.78 - 374.45 34,23 197.48 - 824.44 164.24

*Source: Tables 45 - 47 (Appendix D, pp. 168 - 174).
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Table 23

MEAN AND MEDIAN PER PUPIL-ENROLLED DIRECT INSTRUCTIONAL

EXPENDITURES BY GRADE FOR SCHOOLS CLASSIFIED BY
DIVISION, DISTRICT AND COUNTY*

s ——

———

Grade Division District County

Mean Median Mean Median Mean Median
Grade | $359.09 $329.11 $314.66 $318.33 $364.58 $346.40
Grade 2 372.64 324.83 291.16  275.67 336.78 302.61
Grade 3 320.38 318.01 288.89 292.73 345.70 328.65
Grade 4 368.36 329.70 313.12 323.39 316.85 290.91
Grade 5 332.78 309.25 261.86 271.25 310.60 302.34
Grade 6 359.8! 332.82 297.08 259.85 345.86 297.79
Grade 7 392.33 346.66 481.65 481.65 393.65 387.76
Grade 8 391.91 354.22 486.52  486.52 331.94 339.8l1
Grade 9 396.83 385.24 431.21  431.21 466.38 428.44
Grade 10 592.63 571.47 512.83 532.53 489.39  459.52
Grade || 566.36 530.27 447 .34 452.68 500.04 471.60
Grade i2 507.05 455.35 335.78 344.13 416.98 422.85

*Source: Tables 45 - 47 (Appendix D, pp. 168 - 174).
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RANGE AND STANDARD DEV!ATION OF PER PUPIL-ENROLLED

Table 24

EXPEND ITURES BY GRADE FOR SCHOOLS CLASSIFIED
BY DIVISION, DISTRICT AND COUNTY*

Grade Division District
Range s Range s

Grade | $278.31 - 570.8f §$ 85.22 $288.77 - 338.00 23.48
Grade 2 266.61 - 557.60 101.55 264.05 - 352.77 36.71
Grade 3 199.44 - 492.34 79.! 216,77 - 390.57 7!.68
Grade 4 237.08 - 879.67 151.00 213,06 - 387.33 62.08
Grade 5 217.60 - 557.1! 97.54 204.35 - 296.65 34.89
Grade 6 217.85 - 564.14 97.79 214,93 - 461.73 98.74
Grade 7 217.72 - 612.02 137.35 371.74 - 591.56 155.44
Grade 8 247.85 - 714,02 142.47 355.26 - 617.79 185.64
Grade 9 175.61 - 606.48 124.45 355.31 - 507.12 107.35
Grade 10 466.51 - 748.34 106.65 423,26 - 589.2| 65.48
Grade 11 386.28 - 750.17  128.87 363.03 - 506.73 57.31
Grade 12 294,32 - 824.44 199.45 276.78 - 374.45 34,23
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Table 24 (cont'd)

Grade County
Range S

Grade | $192.69 - 594.04 $180.52
Grade 2 225.66 - 624.30 101.76
Grade 3 205.96 - 764.13 113.01
Grade 4 174.64 - 622.22 101.33
Grade 5 193.85 - 485.50 80.11
Grade 6 i94.17 - 652.93 118.28
Grade 7 178.66 —- 842.83 132.17
Grade 8 176.09 - 515.54 96.87
Grade 9 209.49 - 854.39 172.34
Grade 10 361.72 - 714.49 96.79
Grade |1 332.79 - 946.15 144.19
Grade 12 197.48 - 688.59 146.64

*Source: Tables 45
pp. 168 - 174).,

- 47 (Appendix D,
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Table 25

MEAN AND MEDIAN PER PUPIL-ENROLLED DIRECT INSTRUCT IONAL
EXPENDITURES BY GRADE FOR SCHOOLS

CLASSIFIED BY GRADE RANGE*

Grade School Type

Grades | - 6 Grades | - 8 Grades | - 9

Mean Median Mean Median Mean Median
Grade | $353.49 $332.65 $341.00 $320.93 $392.35 $350.64
Grade 2 3i7.45 251.85 384.97 291.18 351.69 319.34
Grade 3 295.57 293.8! 367.94 339.92 364.93 339.62
Grade 4 30i .61 3i5.71% 341.82 307.54 363.89  322.20
Grade 5 281.24 284.85 348.70 317.17 346.00 363.58
Grade 6 315.11 299.84 486.37 493.03 318.45 280.96
Grade 7 - - 446.46 411.92 384.39 391.46
Grade 8 - - 377.62 308.17 361.08 359.98
Grade 9 - - - - 541.31 510.08
Grade 10 - - - - - -
Grade 11 - - - - - -

Grade
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Table 25 (cont'd)

Grade School Type

Grades | - |2 Grades 7 - 9 Grades 10 - {2

Mean Median Mean Median Mean Median
Grade | $312.77 $318.17 - $ - - -
Grade 2 329.57 300.19 - - - -
Grade 3 306.08 301.43 - - - -
Grade 4 318.10 290.91 - - - -
Grade 5 308.83 306.03 - - - -
Grade 6 358.37 314.74 - - - -
Grade 7 428.34 387.76 335.18 333,37 - -
Grade 8 360.31 366.46 336.23 335.76 - -
Grade 9 393.39 364.28 357.75 345.71 - -
Grade 10 510.54 487.76 - - 550.97 550.61
Grade Il  536.48 505.10 - - 478.81  473.04
Grade 12 509.95 489.96 - - 366.28 348.33
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Table 25 (cont'd)

Grade School Type

Grades 7 - 12 Other

Mean Median Mean Median
Grade | $ - $ - 421.09 387.44
Grade 2 - - 374.54 337.76
Grade 3 - - 362.09 368.35
Grade 4 - - 356.97 342,55
Grade 5 - - 229.68 241.98
Grade 6 - - 305.34 294.87
Grade 7 411.9¢2 410.22 234 .03 234.03
Grade 8 366.06 369.14 278.35 278.35
Grade 9 403.63 422.27 401.68 398.92
Grade 10 489.57 447.51 514.60 459.52
Grade |1 476.43 482,62 518.82 471.60
Grade 12 319.39 338.52 391.82 391.82

*Source: Tables 45 - 47 (Appendix D, pp. 168 = 174).
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skewed and displayed some variation in dispersion patterns. The lowest
cost program, Grade 5, had the least variation in terms of standard de-
viation, $83.77. The greatest variation among the schools in grade pro-
gram costs was in the Grade 9 and Grade 12 programs. The "higher"
grades (Grades 7 - 12) tended to display more variation in per pupi!
direct instructional expenditures than Grades | - 6.

Per Pupil Direct Instructional Expenditures by Grade Program for
Schools in Urban and Rural Classifications

As was the case for the total sample, the mean per pupi! direct
instructional expenditures for the Grade 5 program in urban and rural
schoois were the lowest, $261.86 and $318.16 respectively. The highest
mean per pupil cost was in Grade 10, $512.83 per pupil in urban schools,
and $522.24 in rural schools. With exception of per pupil expenditures
for Grade 7 and Grade 8, grade programs in rural areas had higher mean
costs than schools in urban areas. The mean per pupil expenditures per
program were higher than the sample means in rural districts, and lower
than the sample means in urban areas, except in the case of Grades 7 and
8, where the positions relative to the sample mean were reversed.

The distributions of per pupil expenditures by program displayed
some degree of skewness in all cases, with a tendency towards negative
skewness in urban areas, and uniform positive skewness in the programs in
rural areas. The greatest variation in program costs among schools for
urban areas was in the junior high school programs (Grades 7 - 9), with
both elementary and senior high school programs dispiaying consistent
low variation. The lowest variation was for the Grade | program, with a
standard deviation of $23.48, with Grade 12 having a standard deviation

of $34.23. Grade 8, with a standard deviation of $185.64, had the
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greatest variation among schools in urban areas.

In contrast, the variation of per pupil costs by program for
rural schools was least in Grade 5, with a standard deviation of $85.96,
while Grade 12 showed the greatest variation, with a standard deviation
of $164.24., Although junior and senior high school programs tended to
have greater variation than elementary grades, no distinct patterns

were visible.

Per Pupil Direct Instructional Expenditures by Grade Program for
Schools in School Districts, Divisions, and Counties

The mean direct instructional expenditures per p'upil by grade
program were lowest, $271.25, in Grade 5, in School Districts. The
highest cost program was Grade 10, with a mean of $512.83. Mean expen-
ditures per pupll tended to be lower In elementary grades and higher in
Junior and senior high schooi grades.

In school Divisions, the lowest cost program was Grade 3, with
a mean expenditure per pupii of $320.38. The highest mean expenditure
in this category was for Grade 10, $592.63 per pupil. The highest cost
programs were at the senior high level, with junior high grades and
elementary grades ranked second and third.

In Counties, the lowest cost program was Grade 5, with a mean
expenditure of $310.60 per pupil. The highest cost program was Grade
11, with a mean cost of $500.04 pei pupil.

Average expenditures in Counties and Schoo!l Divisions tended to
be higher in grade programs than in School Districts, except in Grades
7 and 8 where direct instructional expenditures were higher in School
Districts. In School Districts the mean expenditures per program were

less than the sample means, except in Grades 7 and 8, where the
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respective means, $481.65 and $486.52, were higher than the sample means
for Grades 7 and 8.

In School Divisions, the means for all grade programs except
Grades 3, 7, and 9, were higher than the sample averages. In Counties,
t+he means for grade programs compared to the sample means showed some
variation. The means for Grades i, 2, 6, and 9 were above the sample
means, while the means for the remaining grades were below the sample
averages.

The distributions for each program for the various categories
showed varying degrees of skewness, although not significantly. The
distributions for Districts tended to be negatively skewed while Those
of Divisions and Counties tended to be positively skewed.

In Districts, the least variation among schools in per pupil
cost of direct instructional expenditures was in Grade i, where The
standard deviation was $23.48. The greatest variation was in Grade 8,
with a standard deviation of $185.64. Junior high school programs
showed the greatest variation in per pupil expenditures.

In Divisions, the Grade 3 program showed the least variation,
while in Counties the Grade 5 program was least varied. The greatest
standard deviation in Divisions, $199.45, was in Grade 12, while in
Counties, Grade | had the highest standard deviation, $180.52. In Divi-
sions and Counties, the junior and senior high school grades tended to
have the greatest variation in per pupil direct instructional expendi-
+ures, although considerable variation was evident within some of the
programs at the elementary level. The dispersion patterns of the grade
programs in Counties and Divisions tended to follow those of the sample

more closely than did those of School Districts.
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Per Pupil Direct Instructional Expenditures by Grade Program
for Schools Classified by Grade Range

Grades | - 6 programs were offered in four types of schools,
elementary, Grades | - 8 type, elementary-junior high, and Grades I - 12

type schools. Several of the "other" type of schools also offered the

elementary (Grades | - 6) programs. Few distinct patterns in per pupil
expenditures for Grade | - 6 programs were evident among These types of
schools.

The lowest mean per pupil expenditures for Grades | - 6 programs

tended to be found in elementary schools. As most of these schools were
jocated in urban districts, or in rural centres of larger population,
student enrol Iments tended to be large enough to support this kind of
school organization. The larger enrollment per grade program in this
type of school was a contributing factor to the lowest per pupil costs.
Grades | - 8 type schools ‘ended to have the highest per pupil costs in
grade programs The least variation among schools within grade programs
was in the elementary schools, "other" type of schools and Grade | - 12
type of schools categories. Schools in grade programs in Grades | - 8
t+ype schools displayed consistently high variation in per pupil costs.
The per pupil costs of programs in elementary schools, tended 1o be
lower than the sample averages, while the means for the programs in
other schools tended to be higher than the sample means.

Junior high schooi, or Grade 7 - 9, programs were offered in six
of the eight types of schools. The per pupil costs of these programs
t+ended to be fairly constant among the types of schools. The lowest
Grade 7 mean per pupil cost, $234.03 was in the "other" category, as was

the lowest Grade 8 mean per pupil cost, $278.35. The remainder of the
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types of schools displayed relatively uniform mean program costs. All
of the types of schools, except elementary-junior high schools, were
consistent in Grade 9 per pupil expenditures. In elementary-junior high
schools, the Grade 9 mean per pupil cost was $541.31, more than $135.00
per pupil higher than in any other type of school. Junior high schools
tended towards the lower end of the range of per pupil expenditures by
grade program. Junior high schools also consistently displayed less
variation in per pupil costs of schools within programs, as did junior-
senfor high schools. Grades | -~ 8 and | - 9 types of schools displayed
+he greatest variation. Only junior high schools had mean program costs
consistently below the sample means, while both this type of school and
junior senior high schools were uniformly less varied than the sample,
in terms of standard deviation.

Four types of schools offered senior high schoo! (Grades IC -
12) programs, Grades | - 12 type schools, senior high schools, junior-
senior high schools, and "other"itypes of schools. Per pupil costs of
these programs tended to decrease as the grade level increased, for most
types of schools. The lowest per pupil costs, $489.57, $476.43, and
$319.39, for Grades 10, 11, and 12 respectively, were in senior high
schools, while the highest costs tended to be in Grades | - 12 type
schools. Senior high schools also displayed the least variation among
schools within programs in terms of standard deviation. Senior high
schools were the only type of school to be consistently below the

sample parameters.
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Vi. ANALYSIS OF PER PUPIL DIRECT INSTRUCTIONAL

EXPEND I TURES BY CURRICULAR PROGRAMS

This section is composed of four parts. Part one contains an
analysis of the per pupil costs for all schools in the sample. Part
+wo deals with costs according to the classification of schools as
urban and rural. Part three provides an analysis of per pupil expendi-
tures according to schools in the three types of school jurisdictions.
Part four contains an analysis of the expenditure patterns for curric-
ular programs according to schools classified by grade range. The
terms cost and expenditure, used synonymously in +his section, are in-
terpreted to mean direct instructional expenditures. Tables 27 to 34
+abulate the data with respect to this section.

Direct lnstructional Expenditures Per Pupil by Curricular
Programs for Al! Schools in The Sample

The mean expenditure per pupil for curricular programs ranged
from $13.81 to $118.29. The non-instruction program was the jeast
costliy, while Language Arts had the highest mean cost. The "basic core”
of programs, including Language Arts, Social Sciences, Mathematics,
Science, Physical Education and Fine Arts, tended fo have higher mean
costs per program than t+he remaining programs, although Physical educa-
t+ion appeared to be less costly than many of the programs. Vocational
Education per pupil costs were +he highest among The second group of
programs. The distributions for each program tended to display some
skewed characteristics, although only the Vocational Education progra;

showed any marked tendency, in this case a positive skewness. The

Language Arts and Vocational Education programs displayed the greatest



Table 27

MEAN AND MEDIAN PER PUP]L-ENROLLED DIRECT INSTRUCTIONAL
EXPEND ITURES BY PROGRAM FOR ALL SCHOOLS IN THE SAMPLE¥*

!
|

Program Mean Median
Language Arts $118.29 $117.24
Social Sciences 55.02 53.02
Mathematics 55.86 54.52
Science 43,46 42.97
Physical Education 19.77 18.25
Fine Arts 24.47 22.6!
Second Languages 16.52 13.42
Home Ecénomics 16.74 14.78
Industrial Arts 19.71 16.67
Vocational Education 43,42 26.98
Special Classes 22.16 23.16
Non-Instruction 13.81 10.03

*Source: Tables 48 - 50 (Appendix E, pp. 175 =

181).

121



Table 28

RANGE AND STANDARD DEVIATION OF PER PUPIL-ENROLLED
DIRECT INSTRUCTIONAL EXPENDITURES BY PROGRAM
FOR ALL SCHOOLS IN THE SAMPLE¥

Program Range s
Language Arts $57.93 - 224.85 $35.94
Social Sciences 26.03 - 90.62 14.10
Mathematics 38.08 - 95.79 11.83
Science 13.08 - 81.78 17.26
Physical Education 9.69 - 43.28 8.97
Fine Arts 3.46 - 65.37 11.87
Second Languages 1.23 - 41.93 11.34
Home Economics 2.01 - 45.01 I1.43
Industrial Arts 2.35 - 58.12 14,97
Vocational Education 2.13 - 162.57 43,72
Special Classes 0.62 - 67.4? 17.86
Non-lInstruction 1.06 - 61.06 11.78

*¥Source: Tables 48 - 50
175 - 181).

(Appendix E, pp.
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MEAN AND MEDIAN PER PUP|L-ENROLLED DIRECT INSTRUCTIONAL
EXPENDITURES BY PROGRAM FOR SCHOOLS
CLASSIFIED AS URBAN AND RURAL¥

Table 29

123

Program Urban Rural

Mean Median Mean Median
Language Arts $93.18 $83.27 $123.57 $124.89
Social Sciences 54,29 54.53 55.17 52.93
Mathematics 48.69 47.72 57.37 56.39
Science 44,35 47.36 43,28 41.82
Physical Education 20.63 24.i1 i9.59 18.22
Fine Arts 23.63 22.96 24,65 22.14
Second Languages 26.53 30.49 13.41 12.39
Home Economics 16.33 16.85 16.87 13.03
industrial Arts 15.01 15.92 21.65 18.10
Vocational Education 88.68 84.00 32.10 20.68
Special Classes 34.43 26.01 18.33 16.25
Non-Instruction 16.59 16.74 13,53 9.99

*Source: Tables 48 - 50 (Appendix E, pp. 175 - 18}).



Table 30

RANGE AND STANDARD DEVIATION OF PER PUPI L-ENROLLED
DIRECT INSTRUCTIONAL EXPENDITURES BY PROGRAM FOR
SCHOOLS CLASSIFIED AS URBAN AND RURAL*

124

Program Urban Rural
Range s Range s
Language Arts $60.32 - 139.03 $25.48 $57.93 - 224.85 $35.74
Social Sciences 29.95 - 77.07 14.52 26.03 - 90.62 14.14
Mathematics 40,93 - 58.13 6.01 38.08 - 95.79 12.23
Science 16.64 - 81.78 22.45 13.08 - 80.49 16.2l
Physica! Education 9.69 - 42.46 14.36 5.93 - 43.28 7.55
Fine Arts 8.68 - 40.21 8.46 3.46 - 65.37 12.54
Second Languages 4,19 - 41,93 12.63 1.23 - 35.35 9.06
Home Economics 6.29 - 23.74 5.40 2.01 - 45.01 12.95
Industrial Arts 2.35 - 26.11 8.27 2.44 - 58.12 16.81
Vocational Education 38.62 - 141.92 14.27 2.13 - 162.57 35.73
Special Classes 23.16 - 67.45 18.79 0.62 - 59.77 16.28
Non-Instruction 3.34 - 30.56 10.93 1.06 - 61.06 11.93
%Source: Tables 48 - 50 (Appendix E, pp. 175 = 181).
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variation in per pupil costs, with standard deviations of $35.94 and
$43.72 respectively. The remainder of the programs were relatively

uniform in cost variation.

Per Pupil Direct Instructional Expenditures in
Urban and Rural Classitlications

The highest cost programs in urban schools were Language Arfs
and Vocational Education, with mean per pupil expenditures of $93.18 and
$88.68 respectively. The lowest cost programs were Indusfria} Arts,
Home Economics, and Non-instruction, at $15.01, $16.33, and $16.59 re-
spectively. The mean per pupil costs of the remaining programs fell
into two groups, +he one group inciuding Social Sciences, Mathematics,
and Science, whose mean costs ranged from $44.35 to $54.29, and another
group, including Physical Education, Fine Arts, Second Languages, and
Special classes, whose per pupil costs ranged from $20.63 to $34.45.

in contrast, the highest cost program in rural schoois was
Language Arts with a mean per pupil expenditure of $123.57. The re-
maining programs fell into Two groups, one including Social Sciences,
Mathematics, and Science, where +he mean costs were $55.17, $57.37 and
$43.28 respectively, and a second group, which contained +the remaining
programs, ranging in mean per pupil cost from $13.41 to $32.10. The
lowest cost programs were Second Languages and Non-instruction.

All the cost distributions for programs in both types of classi-
fications displayed some skewness. Ihe only program +o show a signifi-
cant degree of skewness was the Vocational Education program in the
rural classification. The greatest variation in ferms of standard devi-
ation in both classifications was in the Language Arts program. In

addition, costs in the Science program in the urban classification were
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widely dispersed, as were costs in the Vocational Education program in
+he rural classification. The least variation in program costs in the
urban category was in the Home Economics and Mathematics Programs, while
Physical Education had the least variation among the programs in the
rural classification. The parameters of the two classifications, urban
and rural, tended to parallel those of the sample.

Direct Instructional Expenditures by Program for Schools Classified
by Division, County, and School District

As the schools in School Districts were all drawn from urban
areas, the patterns within the classification were identical to those
of the urban classification.

In School Divisions, the mean per pupil cost was highest in
Language Arts, $128.50, with lowest cost, $10.23 per pupil, for Non-
Instruction. Outside of Language Arts, two groups of programs according
t+o average costs were visible, the first group, ranging from $40.82 to
$58.09, included Vocational Education, Social Sciences, Mathematics and
Science; the second group, ranging from $10.23 fo $27.93, included tThe
remaining programs. The same patterns were evident for County program
costs, although the Vocational Education program was included in the
second group. While Language Arts was highest cost County program,
Second Languages was the lowest cost program. School Districts paralled
+he County and Division program costs in order of magnitude. The only
noticeable difference was the noticeabiy higher cost of Vocational Edu-
cation in Districts.

Although all the distributions of program costs displayed some
skewed characteristics in all categories, only the Vocational Education

and Special Classes programs in the County classification showed any
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marked skewness. The greatest variations in program costs per pupil
in all classifications were in Language Arts and Vocational Education.
In Divisions, the least variation was in Non-instruction, in Districts
in Mathematics, and in Counties in Physical Education. Variations in
cost patterns within programs tended to parallel the sample variations

in all classifications.

Direct Instructional Expenditures Per Pupil by Program in
Schools Classified by Grade Range

The various types of schools classified by grade range tended to
follow the patterns of the sample of all schools in terms of the order
or magnitude of per pupii program costs. That is, the Language Arts
program had the highest mean per pupil costs, with Social Sciences,
Mathematics, and Science following, although not in uniform order.
Physical Education tended to be uniformly low in cost, while Fine Arts
tended to be closer to the higher cost programs in magnitude of program
costs. Only in the case of senior high schools was the predominant
position of lLanguage Arts usurped. In this category, Vocational Educa-
tion, with a mean per pupil cost of $100.94, was the highest cost pro-
gram. The cost of Special Classes was highest in elementary schools and
junior high schools. The Second Languages program was highest in per
pupil cost In senior high schools. No distinct patterns were visible in
the dispersion patterns of per pupil costs by type of school according

To grade range.



Chapter 5

SUMMARY, CONCLUSIONS, IMPLICATIONS, AND

SUGGESTIONS FOR FURTHER RESEARCH

This chapter contains 4 sections. The first section presents
a summary of the study. Section two deals with a presentation of the

major findings and conclusions of the study. Section three deals with

implication of the analysis. The fourth section suggests directions for

further research.

I. SUMMARY

Public and government concern with the rapid increases in the
costs of education has suggested a need for closer examination of the
resources being applied to education (inputs) and the value being re-
ceived (outputs). As a resuit, a Research Project, entailing the cost
analysis of a number of school jurisdictions in Alberta, was undertaken
in 1969, at the request of the then Minister of Education, to establish
what resources school authorities were allocating to the functions and
programs of education.

One of the uses of such analyses is to assess the variations in
costs of various types of schools in different types of jurisdictions.
The protlem of this study was of that nafure, and reiated to the studies
conducted within the terms of reference for the Cost Analysis Research
Project.

The main problem of this study was: What variations were
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evident among the unit costs of the schools of the samplie of Alberta
school Jurisdictions Included in the Cost Analysis Research Project
conducted at the University of Alberta In 1969-70? Five sub=-problems,
related to the sample of schools Included in this study, were investi-
gated, including analyses related to enrollments, pupii-teacher ratiocs,
and the average salaries, qualifications, and experlence of the teachers
in the schools of the sample. The major portion of the analysis was
concerned with the per pupil costs of the function-object classifica-
+ions of expenditures, and the grade and curricular programs of the
schools. The analysis was based on the total sample of schools, as well as
sub-classifications of the schools according to type of jurisdiction,
grade range, and enroliment size.

| To facillitate the analysis of the distributions of costs among
the schools, a number of sfafls%lcs descriptive of the distributions
were computed. These Inciuded measurss of central location, the arith-
metic mean and the median, and measures of dispersion or scatter, the
range and standard deviation. In addition, the function-object classi-
$1cations for the total sample were connected fo standard scores.
The sample Included 69 schools, of which 2! were from School

Divisions, 36 were from Counties, and 12 from urban School Districts.
11. FINDINGS AND CONCLUSIONS

Enro! Iments, Number of Teachers, and Pupi |-Teacher Ratios

The mean enroiiment of the sample of schools was 445.20, with
an average staff complement of 23.04 teachers. The mean pupil-teacher
ratio was 19.70. Enrollments and the number of teachers per school

+ended to be higher in urban schools than in schools from rural
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jurisdictions. Urban schools also tended to be more varied in enroli-
ments than their rural counterparts in terms of these two variables,
Senior high schools had the highest average enrollments and number of
teachers, as well as the greatest variations.

Pupil teacher ratios appeared to be fairly uniform for the
schools when classified by area and jurisdiction. However, rural
schools (schools from School Divisions and Counties) showed more varia-
+ion. The highest average ratios were in the elementary schools cate-
gory, with senior high schools having the lowest average ratios. Senjor
high schools, however, displayed the greatest variation in pupil-teacher

ratios.

Average Salaries, Qualifications, and Experience

The mean teachers'! salary for the sample was $8,000.94, while
+he mean years of training and experience were 2.93 and 8.51 respec-
t+ively., Average salaries and qualifications were highest in urban
schools, in both cases above +he averages for the sample. The average
for schools in School Divisions and Counties were below the sample.
However, +he teachers in rural areas had higher average years of ex-
perience than their urban counterparts. The lowest averages for sala-
ries and qualifications were reported in the School Division category.
Counties and School Divisions reversed positions in respect to years of
experience. Urban schools t+ended to show the greatest variation in
salaries and qualifications, but rural schools displayed greater varia-
tion in years of experience.

Senior high schools recorded the highest average salary,

$9,442.22, and the highest average qualifications. The other types of
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schools appeared to exceed senior high schools in mean years of experi-
ence. Senior high schools displayed the greatest vériafion in average
salaries and qualifications, while elementary schools were the least
varied.

The average years of experience variable was difficult to assess,
as not at! of the data from the studies were consistent in use of only

years of experience. for salary purposes.

Per Pupil Expenditures in Aggregate Function-Object
Expenditure Classifications

The mean total expenditure per pupil for all schools in the
sample was $720.86, ranging from $439.39 to $1,120.16, with a standard
deviation of $166.21. None of the schools were less than -1.69 standard
score units below the sample mean, while four schools (all senior high
schoois) exceeded the mean by more than 4+2.00 standard score units. The
distribution of costs tended to parallel the distribution of schools by
enroiiments, with the highest costs associated with schools with larger
enrollments. Higher total costs per pupil tended to parallel schools
with higher average salaries.

The highest per pupil costs in the expenditure classifications
were in the Direct Salaries (direct instruction) classification. The
mean per pupil cost in this classification was $392.96. Pupil Trans-
portation costs, and the expenditures for indirect Salaries and Plant
Operation were next in order of magnitude. The administration category
was one of the lowest cost classifications. In contrast to its sixth
ranked position in order of magnitude of cost, Plant Maintenance dis-
played the greatest variation among the schools in per pupil costs.

Direct Salaries, which had the largest per pupil costs, ranked fiffh in
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variation among the schools in unit costs.

Mean per pupil costs for Total Expenditures, Administration,
Indirect Salaries, and Direct and Indirect Expenditures were higher in
urban schools than in schools from rural jurisdictions. The average
costs for Direct Salaries were slightly higher in rural schools. In
each instance, the higher cost category t+ended to be above the sample
average, while the lower cost categories were below the sample in mean
unit costs. Rural schools tended to display less variability in unit
costs than urban schools but not uniformly.

Schools in School Districts, for the most part, displayed the
highest average costs, with County and Division schools somewhat below.
No significant patterns were evident between County and Division cate-
gories with respect to the magnitude or variation of unit costs.

Total Expendiiures were highest in senior high schoois and lowest
in elementary schools. This pattern held for most expenditure classifi-
cations except Pupil Transportation, where the types of schoois other
+han elementary, junior high, and senior high, t+ended to have higher per
pupil costs for this classific cation. This pattern was for the most part
related to the geographic jocation of the other types , most of which
were in rural school jurisdictions.

Contrary to popular opinion, no neconomies of scale' were evi-
dent in respect ‘o the unit costs of schools by enrollment level. While
lower costs tended fo be associated with lower enrol Iments, and higher
costs with larger enrol Iments there appeared to be no point at which the

most "efficient” size of school operation could be identified.
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Direct Instructional Expenditures Per Pupil for Grade Programs

For the total sample, grade program costs per pupil tended to
increase as grade levels increased, with the lowest costs for elemen-
tary grades and the highest costs for senior high school grades. The
higher grades also tended to display the greatest variation among
schools in grade program costs.

Schools In rural jurisdictions appeared Yo have higher per pupil
costs for grade programs than urban schools. Rural school unit costs
for programs tended to be above the sample means while urban school
costs appeared to be below. The higher average salary costs in urban
Schooi Districts appeared 1o be ccmpensated for by the higher enrol |-
ments. The low enrollments of rural schools appeared to push the direct

costs of grade programs up in rural areas.

The per pupil costs of Grade | - 6 programs appeared to be
lowest in elementary schoois (Grades | - 6) and highest in schools of
t+he Grade | - 8 type.

Per pupil costs of Grade 7 - 9 programs tended fo be lower in
junior high schools. However, all the types of schools offering these
programs were reasonably consistent in per pupil costs.

Senior high schools displayed the lowest per pupil direct in-
structional costs for Grade 10 - 12 programs, as well as the least vari-
ation among schools within the programs. Grades | - 12 types of schools

appeared fo have the highest per pupii cosis for these programs.

Direct Instructional Expenditures Per Pupil for Curricular Programs

The highest cost per pupil for curricular or instructional pro-

grams for the sample was in Language Arts. The basic "core" of programs,
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including Language Arts, Social Sciences, Mathematics, Science, Physical
Education, and Fine Arts, +ended to be the highest cost programs. Voca-
+ional Education appeared to be the most costly program among the re-=
maining programs.

In urban schools, Language Arts and Vocational Education dis=
played the highest average unit costs. In rural schools, Language Arts
was the most costly, with the remaining programs' average costs consid-
erably below this program.

The unit costs of programs in the various types of schools ac-
cording to grade range paralleled the patterns for the sample. Only in
the case of senior high schools was the position of Language Arts
usurped; the average unit+ cost of Vocational Education was higher in

this type of school.

[11. IMPLICATIONS AND RECOMMENDATIONS

The findings and conclusions arrived at in this study suggest a
number of implications at both provincial and local administrative
levels.

At the provincial level, the findings of this study suggesT
that:

(1) For meaningful analysis fo be conducted on an inter-system
or inter-school basis, consistent and reliable data are required. Essen—
+ial to this condition is the existence of a standardi zed accounting
system. In order to relate resources (inputs) to goals and objectives
(outputs), the accounting system should be two-dimensional, including
both traditional! function-object classifications of expenditures as well

as performance-based program classifications of expenditures. The cost
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analysis studies conducted as part of the Research Project represented
+he initial attempts at the design and use of such an accounting system.
Deve lopments underway at the Depariment of Education, Government of
Alberta, hold promise for further progress in this area.

(2) Cost differentials exist between urban and rural schools,
both in function-object classifications of expenditures and in program
costs. The present Foundation Program appears to compensate to some
degree for the cost differentials among different types of schools ac-
cording to grade range. A greater effort should be made to allow for
the extremes of costs or extraordinary burdens born by urban or rural
school systems, for example t+ransportation costs in rura! areas, and
Vocational Education costs in urban schools.

(3) Current priority appears to be given to the Language Arts
progiram, and cother "core" programs, at least in terms of Direct Salary
costs. In addition, a greater range and depth of programs appear to be
offerad to students in urban schools. If one of the goals of a pro-
vincially based financial plan is to improve +he equity of educational
opportunity, concerted efforts should be made to assess the current
priorities of programs, as well as the opportunities for students to be
exposed to as wide a range of educational experiences as possible, re-
gardless of geographic location.

A+ the local level, the findings of this study suggest that:

(1) Local school systems should adopi a type of financia! in-
formation system that enables consistent year-to-year analysis of the
resource allocations within the system.

(2) Consideration should be given to the cost differentials ex-

perienced among different types and sizes of schools, with a view to
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providing greater equality of educational opportunity.
(3) Questions should be raised about the priorities in Teacher

+ime and cost currently devoted to programs.
IV. SUGGESTIONS FOR FURTHER RESEARCH

A number of suggestions for further research were indicated by
the findings and conclusions of this study. Inciuded among these con-
siderations are:

(1) What specific statistical relationships exist between sala-
ries, and their structural components (experience and qualifications),
and the costs of urban and rural schools?

(2) What specific statistical relationships exist between
pupi I-teacher ratios, and their components (enrollments and number of
staff) and the costs of urban and rural schools, and of di fferent types
of schools according to grade range?

(3) Do costs other than Direct Salaries, contribute to signifi-
cant di fferences between program costs?

(4) Do the current priorities in terms of program costs reflect
+he priorities of the public and of educators in the provision of edu-
cational services?

(5) Are the existing types of school organization the most ef-
fective and efficient organizational arrangements?

(6) Does the current mode of program description, i.e., by cur-
ricular and grade programs, reflect the goals and objectives of educa-

+ion in Alberta?
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(7) What other factors, other than cost, can assist in the

prediction of educational needs?
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APPENDIX A

NUMBER OF SCHOOLS IN SAMPLE, SCHOOL

CLASSiFiCATIONS AND PROGRAMS



NUMBER OF SCHOOL
DISTRICT,

Table 35

S IN TOTAL SAMPLE, RURAL, URBAN, DIVISION,
AND COUNTY CLASSIFICATIONS BY GRADE*

150

Sample Rural Urban Division District County

69 57 12 21 12 36
Grade | 49 44 5 15 5 29
Grade 2 49 44 5 15 5 29
Grade 3 49 44 5 i5 5 29
Grade 4 49 44 5 15 5 29
Grade 5 49 44 5 i5 5 29
Grade 6 49 44 5 15 5 29
Grade 7 43 4] 2 12 2 29
Grade 8 41 39 2 i2 2 27
Grade 9 37 35 2 9 2 26
Grade 10 28 22 6 7 6 15
Grade 11 28 22 6 7 6 15
Grade 12 26 20 6 6 6 14

%Source: Complled from the studies of the Unit Cost Analysis

Research Project.



Table 36

NUMBER OF SCHOOLS IN RURAL, URBAN, DIVISION, DISTRICT, COUNTY
AND TOTAL SAMPLE CLASSIFICATIONS BY PROGRAM*

151

Rural Urban Division District County Total
Language Arts 57 12 21 12 36 69
Social Sciences 57 12 21 12 36 69
Mathematics 57 12 21 12 36 69
Sciences 57 12 21 12 36 69
Physical Education 57 12 21 12 36 69
Fine Arts 56 12 20 12 36 68
Second Languages 29 9 9 9 20 38
Home Economics 21 7 6 7 15 28
Industrial Arts 17 7 6 7 i 24
Vocational Education 24 6 6 6 18 30
Special Classes 16 5 5 5 I 2]
Non-Instruction 51 5 17 5 34 56

*Source: Compiled from the studies of the Unit Cost Analysis

Research Project.
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TOTAL NUMBER OF SCHOOLS AND NUMBER OF SCHOOLS
CLASSIFIED BY TYPE OF SCHOOL ACCORDING

Table 38

TO GRADE RANGE*

School Type Number of Schools
Grades | - 6 14
Grades 7 - 9 4
Grades 10 - 12 9
Grades | - 9 14
Grades 7 - 12 5
Grades | - 8 7
Grades | - 12 i
Other
Grades | - 2 |
Grades | - Il 2
Grades 3 - 6 |
Grades 9 - 12 |
Total 69

*Source: Compiled from the studies of the Unit

Cost Analysis Research Project.
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APPENDIX B

ENROLLMENTS, AVERAGE SALARIES, AVERAGE EXPERIENCE,
AVERAGE QUALIFiCATIONS, NUMBER OF TEACHERS

AND PUPI|L-TEACHER RAT!0S
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BY PROGRAM
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Table 51

BREAKDOWN OF PROGRAMS FOR GRADES | - 6%

Program Courses

Language Aris Language
Printing and/or Writing
Reading
Library Perlods and/or Story Time
Spelling
Literature
Creative-Developmental Reading

Social Sclences Enterprise

Social Studies

Health

Religious lInstruction
Mathematics Arithmetic
Science Science
Physical Education Physical Education
Fine Arts Music

Art

Drama

Elementary Band
Elementary Strings

Second Languages French

Special Classes Remedial Instruction
Opportunity Room

Non-Instruction Opening Exercises
Home Room Period
Supervised Study

W

%*Source: Compiled from the studies of the Unit Cost
Analysis Research Project.
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Table 52

BREAKDOWN OF PROGRAMS FOR GRADES 7 - 9%

[ S = —— —
Program Courses
Language Arts Language

Reading

Creative Writing
Creative-~Developmental Reading
Communications

Social Sciences Social Studies
Sociology
Psychology
Geography
Anthropology
Agricuiture
Soclal Studies Option
Community Economics
Religious Instruction
Soclal Problems
Health

Mathematics Mathematics
Mathematics Option

Science Science
Sclence Option

Physical Education Physical Education
Physical Education Option

Fine Arts Music
Art
Drama
Band
Choral Music
Music Appreciation Opfion
Orchestra

Second Languages French
French Option

Home Economics Home Economics

Industrial Arfs Industrial Arts

F
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Table 52 (cont'd)

ll

1]
]

Program Courses

Vocational Education Typing

Speclal Classes Opportunity Class
Remedlal Instruction

Non-Instruction Supervised Study
Library
Study Hall
Activities

Noon-Hour Intermurals

*Source: Compiled from the studies of the Unit Cost
Analysis Research Project.
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Table 53

BREAKDOWN OF PROGRAMS FOR GRADES 10 - [2%

Program

Courses

Language Arts

Social Sclences

Mathematics

Sclience

Physical Education

Fine Arts

Second Languages

Engllish 10, 20, 30, 13, 19, 23, 33
Literature !}, 21

Reading 10, 19, 10/20

Language 2! and 22

Soclal Studies 10, 20, 30, t3, 19, 23, 29
33, 36, 30/36

Psychology 20

Sociology 20

Gecgraphy 20

Economics 30

Mathematics 10, 20, 30, 12, 22, 32, 14,
15, 25, 31, 1, 2t, 10X, 19, 29

Biology 10, 20, 30, 10/20

Chemistry 10, 20, 30, 10X, 20X, 30X, 10/20
Physics 10, 20, 30, 22, 20X, 10/20, 30X
Science 11, 15, 19

Chemistry-Biology 10, 20

Chemistry/Physlics 10, 20

Physics/Bliology 10

Physical Education 10, 20, 30, I0A, 20/30

Music 10, 20, 30, I1I, 21, 31, 14, 15,
/13, 25, 11/31, 10/30, 35, 11/21/31,
21/31

Tutorial Music

Art 10, 20, 30, 20/21, 21, 30/3]

Drama 10, 20, I, 30

Arts and Crafts [0, 20, 30

French 10, 20, 30, i, 2i, 3i
German 10, 20, 30

Ukraintan 10, 20, 30

Latin 10, 20, 30




Program
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Table 53 (cont'd)

Courses

Home Economics

Industrial Arts

Vocational Education
(Includes Business and
Vocational Education)

Home Economics 10

Food and Nutrition 10, 20, 30
Fabrics and Dress 10, 20, 30, 20/30
Home Economics Crafts 10

Child Care and Home Nursing 10
Homes and Home Furnishings 20

Industrial Arts General 10

Drafting 10, 20, 12, 22, 32

! .A. Graphic Communications 10, 20, 30
l1.A. Electronics 10, 20, 30
Electricity 10, 21

|.A. Materials 10, 20

| ,A. Power Mechanics 10, 20
Woodworking 10

Bookkeeping 10, 20

Accounting 30

Shorthand 10, 20, 30

Typewriting i0, 2G, 30, 3i

Data Processing 22, 32, 20 22, 32, 32, 32K
Merchandizing 20, 30

Business Machines 30

Offlice Practice 30, 32

Health 10

Record Keeping 10

Clerical Practice 20

Law 20

Occupations 10

Business Fundamentals 10

Distributive Education 20, 30

Business Organization and Management 30
Secretarial Practice 35

STOP 31

Automotives 12, 22, 32, 19, 12/22, 22/32

Beauty Culture 12, 22, 32, 12/22

Building Construction 12, 22, 32, 19,
12/22, 22/32

Electronics 12, 22, 32, 12/22, 22/32

Machine Shop 12, 22, 32, 12/22

Commercial Art 12, 22, 12/22, 32
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Table 53 (cont'd)

_______—___—_._—-————_———__—_—_—__——___—__————————-—"———___

Pregram Courses

Electricity 12, 19, 22, 12/22
Food Preparatlon 19, 12, 22, 32, 29/32
General Technology 15/16

Graphic Arts 12, 22, 12/22, 32
Pipe Trades 12, 22, 12/22, 32
Vocational Experience 15/16
Welding 12, 19, 12/22, 32

Sheet Metal 12/19, 22, 12/22, 32
Commercial Foods 12/22, 32
Drafting 12, 22, 12/22, 32
Performing Arts 12/22, 32

Non=Instruction Supervised Study
Study Halt
Library
Noon=Hour Inftermural Supervision

*Source: Compiled from the studies of the Unit Cost Analysis
Research Project.
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