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ABSTRACT

The purpose of this study was to determine the suitability of a
selected set of factors as a measure of pupil transportation cost in
school divisions in Manitoba, It was also necessary to give supplemene
tary consideration to a comparison of contract with board-operated bus
systems, and to study the general quality of the services being provided,

relative to the operating cost of school transportation.

SOURCES OF DATA
The data for this study were obtained from (1) goverrment reports,
documents and records, (2) school division and district records, (3) ques=
tionnaires, (4) interviews, and (5) letters. The 1967 operational data
were used rather than those of other years because of the changes that
took place previously and the more limited scope of pupil transportation

in the preceding period.

PROCEDURE
The following procedure was used,

1, Six density measures of pupil transportation operating costs
were developed.,

2. A weighting procedure was applied to such data as: the number
of buses used, the bus mileage, the number of centralized
schools, and the number of pupils transported daily,

3. The 1967 operational data were used to calculate the numerical
values of the six selected factors,

4o The values of the six factors were treated by a step=wise
multiple regression analysis to determine their relatione
ship to-the costs of pupil transportation,

5. A multiple regression equation was developed from the results
of the statistical analysis.
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6. The cost formula was appraised in terms of applicability to
each school division included in the study.

7, YContract! buses were compared with "board-operated" vehi=
cles, respecting both costs and services.

8. The general quality of school transportation services was
examined relative to the costs involved and the nature

of services in various parts of Canada and the United
StateSo

RESULTS

The four best predictors or measures of student transportation
costs were found to be: (1) pupileaverage distance; (2) the number of
transported pupils per square mile of organized territory; (3) the
assessed valuation per transported pupil, and (4) the bus mileage per
square mile of organized area. The application of the cost equation
based on these 4 factors showed that 12 out of the 10 divisions included
in this part of the study would experience tax increases or decreases
well below one mill while only 4 divisions would require increases
ranging from 1,71 to 4,21 mills. The formula was found to be comparativee
ly simple to apply yet sufficiently comprehensive in its measurement of
influences upon costs to account for 85% of the variance between calcu=
lated and actual costs of pupil transportation in the 20 divisions.

The application of the cost formula indicated a need for investis=
gation on the local level respecting such matters as management, economy
and efficiency. This was substantiated by the fact that in 12 out of the
20 divisions the costs derived by means of the equation were below actual
costs. It was further supported by the comparison of "contract! with
"public-owned" buses, which revealed that despite an inferior quality of

service the "contract!" vehicles were significantly more expensive than

"division=owned" systems.
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The fact that the general quality of school transportation sere
vices was found to be inferior to that provided in many other areas,
once again emphasized the need for efficient management as suggested
by the application of the cost formula, It was revealed that the quals
ity of service could be greatly improved even without extensive finane
cial expenditure.

Both the cost of pupil transportation and the general quality of
the services provided require continuous re=evaluation if the investe
ments in school transportation are to serve the purpose of ensuring

safety and maximizing the educational oOpportunities provided by the

schools,
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THE PROBLEM, RELATED STUDIES AND METHOD OF PROCEDURE

Every school day in 1965 over 20,000 buses, bombardiers, and
station wagons transported more than one million children in excessg
of 2.5 million miles to Canada's public schools. (Roberts, April, 1966,

?»‘
pe 34)<t

During 1967 in Manitoba more than 2300 vehicles operated daily
to convey over 45,000 students to elementary and seconday schools,
(Department of Education, Manitoba, 1967}5 As the school centralization
program advances, transportation assumes increasing significance in the
education system of the province., It is important, therefore, that

.

school transportation should be given careful study to ensure economy,

rv. e s

efficiency and safety in the education of youth,

Statement of Purpose

The purpose of this study is to determine the suitability of a
selected set of factors as a measure of pupil transportation costs in
school divisions, consistent with an adequate standard of transportation
service in Manitoba. The criteria used must be relatively independent
of local board policy if the derived measurement formula is to be unie
versally applicable. It will also be necessary to give supplementary
consideration to o comparison of contract with board-operated bus systems,
and to study the nature of the services being provided, relative to the

cost of pupil transportation.

Transportation and the Principle of “Equalization®

The grants for transportation at the time of this study were




based upon the government’s "estimate" of need, with the *hope" that
the cost of service in most areas would be adequately covered without
additional local taxation. According to the Manitoba Royal Commission
on Local Government Organization and Finance 13 (April, 1964, p. 112)
these grants are inadequate because they produce squalization only
among those areas which have a comparsble unit-cost of transportation.
In view of the discrepancies between divisions in the per pupil cost
of transportation, considerable variation exists in the loecal mill-
rate required to provide a satisfactory service. This points out the
need for some technique to determine transportation costs. Such a
measuring device should be adaptable to different conditions, and
should permit a comparison of the cost in one division with that in
another.

The principle of "equalization™ has been widely accepted in the
United States and Canada as the basis of a foundation educational PTrO=
gram. Hssentially this involves the establishment and acceptance of
a foundation or minimal program which 211 local authorities will be
able to offer. Localities are required to contribute to a central
fund according to an established formuls, with the provineial goverﬁment
contributing an amount equal to the difference between the cost of the
foundation program as calculated, and the amount obtained from a uni-
form rate of loecal taxation.

During the 1920%s the Educational Finance Inquiry Commission
of New York outlined the basic elements of an equalization program.
(Strayer and Haig, 1923, Ps 173)22 The plan called for the estab-
lishment of school systems which would give every child in each lo-

cality an equal opportunity within feasible limits. The necessary



3
funds were to be raised by local and/or state taxation on the basis of
an equalized tax burden calculated on the ability-to-pay principle.

To insure effective use of public funds and equality of educational
opportunity the commission recommended close supervision and control
of the schools or their direct administration by the state department
of education.

Johns and Morphet (1960, pp. 350)11 have argued that any plan
to equalize educational opportunities and costs must include pupil
transportation in a foundation program, particularly in rural areas
where centralization creates distances which make walking or indepen-~
dent transportation impractical. This poses a problem respecting the
determination of transportation costs. Should they be calculated on
a basis different from that used in determining other costs such as
instruction, or should they be reckoned on a gingle measure of need
to be used for all aspects of the foundation plan? Some studies,
such as those by Mort, (1933)16 support the use of a single measure
for calculating all aspects of educational need., But unless carefully
devised, such a single unit could needlessly retard centralization be-
cause allowances might not be enough to cover pupil transportation
costs. On the other hand, such a unit might unduly accelerate the
centralization process or even lead to over-centralization.

Studies generally confirm that transportation costs are dif-
ferent from instructional costs in that the latter are more closely
related to teachers, pupils and number of classrooms, whereas the
former depend upon such factors as pupil distance from school, pupil

distribution within the district or division, the type of school



organization being utilized, road conditions, and topography of the
area. These observations support the view that transportation costs
must be determined on the basis of a complex rather than a simple
measure, and independent of criteria used to arrive at instructional
needs.

An accurate technique for the computation of pupil transporta-
tion costs cannot be disassociated from the element of administrative
control. The simplest way might be to establish a provincially®
operated and controlled transportation system, eliminating all local
Jurisdiction over costs. This may appear to be undemocratic and tend
to deaden local interest and initiative. It may be possible, on the
other hand, to accept locally incurred expenditures without question
and reimburse school authorities out of the foundation program fund.
Such a plan would tend to reward inefficient and uneconomical prac-
tices. Still another Procedure might utilize standardized schedules
of costs computed on the basis of factors largely beyond the control
of local school authorities. The variables most frequently used un-
der such a plan are related to distance, area, density and population
distribution. They can be used to evolve cost equations which are
universally applicable. Such 3 plan would provide a maximum of edu-
cation opportunity, encourage the development and exercise of local
leadership, and demand a senseof responsibility in the provision of
transportation services,

The last of the alternatives discussed above has been em-
ployed in Alberta., When transportation costs were first accepted

as a part of the foundation plan in 1961 the pupil transportation
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costs were calculated on the basis of a formula which used a modified
*dwelling-to-school® distance factor. (Ordermin—Council, 1961)19 As
this approach entailed extensive data respecting the place of pupil
residence, it was modified in 1962, (Order-in-Council, 1962)20 The
new plan was based on a "density of population® factor; density being
determined by dividing the number of acres in a district by the number
of pupils who live beyond 1% miles from schoocl. The number of acres
per pupil was determined for each division or district., These were

classified into 36 density groups after the following manner:

Density Group Number of Acres per Cost per Transported
Number Transported Pupil Pupil
1 1=-40 95,00
2 41-80 96,00
36 14011440 206.00

On the basis of the correlations between the number of acres per transe
ported pupil and the per pupil transportation costs of the previous
year for each of the 36 groups, an equation was devised for the compu-
tation of pupil transportation need., As indicated in the table above,
the costs that were derived by the application of the formula to each
density classification, ranged from $95.00 to $206.,00 per transported
pupil. To determine the transportation grant to a division the number
of pupils in need of conveyance was multiplied by the amount per pupil
applicable in the particular density group under which the division was

classified,
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Soth 1961 and 1962 plans employed in Alberta indicate attempts
to include pupil transportation costs in the foundation program. Soth
treated transportation as separate from instructional or other costs,
and based the computations on some form of density factor rather than
merely on actual expenditures.

In Manitoba, apparently no attempt has been made to calculate
transportation costs according to any specified measurement formula.
None of the regulations pertaining to pupil transportation, passed
in either 1958 or 1967 nor the amendments of 1960 and 1966, set forth
any plan for the measurement of need in order to provide equalization
of grants, and thus guarantee an adequate standard of transportation
services. {(Manitoba Regulation, 58:67)12 It is evident from this
that some attempt must be made to determine a suitable set of factors
Lo measure the needs and therefore the costs of pupil transportation,

and to relate these costs to the services provided.

Related Studies and Formulae

The basic principles to be used for the treatment of the pupil
transportation data have been derived from a number of related studies
and practices. These reveal a strong trend toward the use of some
density measures in determining pupil transportation costs as part of
a foundation program. Computations generally have been based upon
such factors as the number of pupils needing transportation: the area

sarved; the distance traversed; the school organizaiion
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Mort, (1933) in his New Jersey study employed three factors

in determining pupll transportation need. These were the size of buses;
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the distance travelled oy the vehicles; and the number of students cone
veyed. He gave his strongest support to the use of the density of school
population factors.

Burns, (1938)2 in his research, followed the correlational techw
niques employed by Mort. He first found the relationship of the "den-
sity of total population® to the “percentage of pupils transported®
and found a close correlation between the population density figure
and transportation costs. Next he determined the relationship between
the "density of school population" and pupil transportation costs, and
concluded, on the basis of the close correlation, that the state govern-
ment could thus effectively predict pupil transportation need.

Noble, (1940)18 after investigating pupil transportation costs
in Alabama, Oklshoma and Ohio, concluded that authorities in all three
states made use of regression equations in which some density factor(s)
constitutéd the basis for the computation. In Alabama the pupil trans-
portation needs were equated to a multiple of the average daily per
pupil transportation cost as determined for the counties with a speci-
fied population density and the aggregate attendance of all transported
students. Oklahoma (Koble, p. 172)18 authorities adopted the amount
of transportation grant per day as the product of the average number
of pupils conveyed daily and the amount per pupil per day as specified
in a cost schedule. The Ohio plan (Boble, Do 175)18 employved a re-
gression equation for each district, using the number of puplls cone-
veyed and the number of transported pupils per square mile as the
principal factors. The cost figures thus derived were adjusted in

terms of some cost accounting factors such as the salaries of bus



drivers, depreciation, storage of vehicles, interest on capital cost
liabilities and the purchase prices of vehicles.

In his studies on pupil transportation, Johns (1928)9 agreed
to some extent with the Ohio plan as outlined by Noble. Johns reasoned
that all factors such as road conditions, types of roads, transporta-
tion distance, contract prices and even the cost of living were either
negatively or positively related with the density of population. Thus
population density could be regarded as a summation of the effects of
the various factors on cost of pupil transportation, and could be used
as an independent criteria for predicting such costs. Johns, therefore,
evolved an equation which used the percentage of average daily attendance
per square mile, Lambert, however, criticized the formula on the ground
that inequities would result, expecially when applied to unevenly popu-
lated areas. Johns (1949)10 later argued for state-aid based upon
computations giving equitable and objective consideration to criteria
beyond the control of local school boards.

Melure conducted a study in Illinois with the purpose of devel-
oping a measure of pupil transportation need. (Cornell and McLure, 1949,
DPe i52«153)3 He developed formulae based on =a density measure of pupils
per square mile and broken into segments. In the squation
Xy = 07700 = 09056?X23 the symbol Xl was taken to represent the (estimated)
per pupil transportation cost in dollars and XZ to represent the number of
rural pupils per square mile. In summary his formula took the following
formss -

1. For counties with an average of 6 or fewer rural pupils per
square mile: X, = 0,7700 - 0@0567X2
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2., For counties with an average of more than 6 rural pupils per
square mile but not more than ii: Xi = 0.5850 - 030262X2

3. For counties with an average of more than 11 rural pupils per
square mile but not more than 22: Xi = 0,4100 - 0.0100%,

4o For counties with an average of more than 22 rural pupils per
square mile: Xi = 00,3000 = 030050,}{2°

An analysis by the Illinois Education Association, (1956)8 subse=
quent to Mclure's study indicated that pupil transportation costs are
primarily related to such factors as the size of the districts, the
sparsity of population, and the total number of pupils to be transported.
The investigators reported that as the number of pupils per sguare mile
increased, the corresponding cost per pupil for transportation continued
to drop until a rather stable figure was reached at a population density
of four or five pupils per square mile. (p, 55)8

A study similar to that of Meliure was undertaken in Michigan by
Medlyn (1954)15 who sought to determine the average cost of pupil trans-
portation and to identify some controllable and uncontrollable factors
which influence pupil transportation costs. His analysis led to several
conclusions. The four major transportation cost components appeared to
be gasoline, vehicle depreciation, drivers? salaries, and mechanics®
salaries. The variation in annual per pupil cost from district to
district was $18.00 to $156.00 and the varistion in actual cost per
pupil per mile was 0.18 to 0.99. The factors which tend to cause this
difference in cost from one district to another were:

1. The relationship between the mumber of children per bus
route and the cost per pupil;

2. the pupil capacity of vehicles and the cost per pupil;
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3. the number of buses in the fleet and the cost of the
operation per vehicle:;

L, the mileage traveled by the fleet and the cost of
operation of the flest,

Generally the number of pupils per bus route mile was considered s
better prediction of per pupil costs than the pupil density per square
mile,

Am approach similar to those employed in the United States was
used by Mowat (1953)17 in his study of pupil transportation costs in

i

Alberta. He used the operational cost figures of the preceding year

2s a basis for computation and ohtained a correlation between a group

of three factors and pupll transportation costs. The three factors:

(1) group total days, (2) total pupil load, and (3) round trip mileage,
were correlated with costs for each of four classifications of bus-load
groupings, viz., 1.8, 9219, 20-40 and over 40 pupil capacity. By
using the multiple regression equation Mowat arrived at a pupil transe
portation nesd formula for each of the bus-load groupings. The equation
for the 1-8 pupil capacity group was C = 0.5570 + 0.308P + 0,172M, with
N representing the group total days, P representing the total pupil load,
and M representing the total round trip mileage. Mowat found that 4in L
out of 49 divisions in Alberta the use of the derived formula for each of
the groupings would keep the transportation cost burden to within 0.08%
of a standard provinecial levy of eleven mills., He concluded, therefore,
‘that the use of such a formula was Justified as a measure of pupil trans-
portation costs incorporated in a foundation program. Conceivably, in

areas of low assessment and high costs, the provincial grant might cover

asﬂm&mﬁalpmﬁkmcﬁ'wefmmmﬁﬂﬁmmmm



A more recent study analysing pupil transportation costs in
Kansas has utilized a factor analysis technique to determine cluster
relationship among a series of variables affecting tranSPO?tation
costs. Dodson (1966)6 selected thirteen factors which, he concluded,
would cover almost every phase of the school operation that might
influence pupil transportation costs. These were: pupil population,
school area, total assessed valuation, total adjusted valuation, valu-
ation per pupil, general mill levy, transportation expenditure, number
of pupils transported, number of pupils transported 2% miles or more,
operating costs, expenditure rate per pupil, transportation density,
and transportation expenditures per pupil. Of these, only the "mag-
nitude” factors were found to have a statistically significant rela-
tionship. Table I shows, in order of importance, the statistical
relationship between transportation costs and each of the "magnitude®

factors.

It should be noted regarding Dodson's analysis, that the fac-
tors that have the highest correlation with transportation costs do
not necessarily constitute a set of criteria that together would yield
the best formula for the computation of pupil transportation need.
This is because the criteria largely measure the same thing as indi-
cated by the high correlation of each factor with costs. Apparently,

what is needed in Manitoba i1s an equation based upon a set of factors

that measures the different components which together account for pu-

il transportation costis.
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YMost of the factors used in these research studies have been
successfully emploved by various governments in the United States
and Canada., A review of some of the formulae in use may illustrate
this. In Indiana the state support per pupil was arrived at by multi-
plying $20.00 by the sparsity factor and this again by the ability
factor. (Barr, 1955)1 In this formula the sparsity factor was defined
as the ratio of the number of transported pupils to the round trip
mileage of all bus routes. The Pability factor® was the ratio of the
adjusted assessed valuation of the district to the number of resident
pupils.

Arkansas authorities determined the allowance per pupil by
dividing the average number of pupils transported daily by the total
area of the distriet in square miles, (Eidsﬁng 1952}7 A depreciation
allowance fund for buses was worked out on the basis of a ten vear life
of service for each vehicle. Th average cost per child for each dis-

rict was determined on the basis of the area density and the actual
cost per child,

In Kentucky the amount of state aid was determined by the product
of the pupil density and the daily cost per pupil. (Department of

L
Edueation, Kentucky, 1958) The density figure was obtained by dividing
the number of transported pupils in average daily attendance by the num.
ber of square miles of area served. The daily cost per puplil was deter-
mined by dividing the total annual cost of transportation by the product
of the average daily attendance of conveyed pupils and the number of days
the school was open,

Another formula employed in calculating transportation costs is the
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one used in South Dakota (MeIntyre and Combs, 1952)1@ where the spar-
sity factor was computed from the dwelling-to-school distances for
each child and the number of pupils transported. To determine the
nature of the dispersion from which a regression line could be ob-
tained, the costs were plotted against the sparsity factor. This
regression line was then used as a measure of transportation need.

As the cited literature illustrates, researchers recognize
that both demographic and operational factors influence pupil trans-
portation costs. The selection of criteria for use in cost computa-
tion has been limited, however, by the need for guantitative measure-
ment because some factors are dependent on the practices and policies
of local school boards and are subject to loecal manipulation. Con-
sequently most researchers have agreed with Burns® contention (po54)?

that it is preferable to determine pupil transportation needs and

therefdre costs, in terms of natural or constant (demographic) factors

that cannot be modified by every whim or policy of a local school

beard. For the purposes of this study, essentially those variables
that are relatively independent of local manipulation have been
selected as a basis for a measure of pupil transportation need.
This should make for both economy and efficiency. The basically

non~demographic factors will be given supplementary consideration.

Transportation Cost Factors

In view of the studies and formulae considered above, those
factors that have been most frequently used and have served most
effectively in the measurement of pupil transportation cost, have

been selected for the present study. These factors may be outlined
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as follows:

le Pupil-Average Distance

The number of square miles in the division is divided by the
number of centralized schools to get the average number of square
miles per centralized school. The square root of this value yields
the approximate distance over which pupils, on the average, are
transported. This average distance times the weighted average of
the number of pupils transported daily, provides the pupil-average
distance for each division. This is basically an area-distance
factor. Variations both in the number of pupils transported and
in average distances, would be relatively independent of local board
poliey.

2. Bus mileage per transported pupil

The total daily mileage of all buses is divided by the total
daily bus load. Both distance and density factors are involved here.
This factor introduces an element of local board influence in so far
as the number of bus miles could be changed. e.g. if gate service is
provided.

3. Number of transported pupils per square mile of organized district

The weighted average of the number of conveyed pupils in each
division is divided by the number of square miles of organized district.
This is basically an area-density factor. The measure could not be
changed appreciably by school board policy.

Lo Number of transported pupils per bus operated

The weighted average of the number of transported pupils in

each division is divided by the number of buses operated. This is
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not direetly an area or distance factor. The factor used might cause
local boards to operate buses to maximum fessible load and produce as
much as possible an equalization of pupll travelling time per day,

5. Assessed valuation per transported pupil

The assessment for each division ig divided by the weighted
average of the number of transported pupils. This factor does not
make use of area or distance, and is largely independent of local
board policy.

6. Bus mileage per square wmile of organized districts

The daily bus mileage is divided by the number of square miles
of territory. This factor involves both distance and area. It is not
easily modified by local policy in that the number of square miles
remain fairly constant although the bus mileage might be varied somewhat

by board policy.

Treatment of Data

A weighting procedure was emploved when dealing with bus mileage,
the number of bus routes, and the number of pupils transported daily.
Welghting involves multiplying the totals for the Spring Term by six
and for the Fall Tern by four, adding these products and dividing the
sum by ten to arrive at an overall monthly average,

Correlations between costs of pupil transportation and each of
the values of the selected factors were caleulated. This revealed

which factor ranked highest as a predictor of transportation costs and

which ranked lowest. These calculations indicated the necessity for

using more than one factor in a formula for the basis of transportation




cost prediction.

To determine which set or combination of factors would together
form the best measure of transportation costs, it was necessary 1o per-
form two further calculations: first, to establish the inter-correla-
tion among costs and the different factors (i.e. to work out an
intercorrelation among the measures) and second, to use a step-wise
multiple regression analysis. This second computational procedure

involved selecting in rank-order sequence, the three or four best

predictors or measures of student transportation costs, to be used

with the first or best measure as determined by the simple correlation
process. The second factor made up for the maximum criteria variance
remaining after the first measure had been selected, and likewise

the third after the first two had been chosen, and so on wntil all
factors were selected in the order of their contribution toward
accounting for a waximum of the remaining criteria variance. This
procedure took into consideration the direct relationship between
each factor and the cost, and also, the indirect relationships which
prevailed among the various predictor factors.

The next step in the process was to calculate the costs of
student transportation as applied to each division using the derived
formula and comparing these computed costs with actual costs to
appraise the effects of the application of the formula to each
division. From this it was possible to determine the most appropriate
set of ‘factors to be used as a valid basis to measure pupil transpor-
tation cost in Manitoba. Consideration was also given to the nature

of service rendered in relation to the calculated and actual costs



of transportation.

Source of Data

The sources of the data for this transportation study were:

L.
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Department of Education Ammual Reports, documents and
records;

Department of Municipal Affairs Annual Reports, documents
and records: g

reports from the Departments of Education in other western
provinces;

‘reports, monographs, etc., from Teachers®! and Trustees®

Associations in other provinces;
Manitoba Government Orders-in=Council;
Publie School Acts and related regulations;
flanitoba Divisional Office records;

questionnaires sent to the divisional offices.

For the purpose of this study the 1967 operational data for

both the Spring and Fall Terms were utilized, with annual figures

arrived at on the basis of s weighted average. It was necessary to

determine and compare the costs of "econtract! with "board-operated®

transportation for each division and to relate costs to the services

provided.

Determining the costs for each term and for the entire

fiscal year permitted the use of finaneial reports from various

goverment departments and made possible adjustments in data necessi.

tated by the administrative changes in some of the school divisions.

For a number of reasons the 1967 rather than the 1966

operational data were the most appropriate figures to use respecting

both costs and services of pupil transportation. During 1967 the
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new unitary division grant svstem came into effect, allowing the lesser
of $175 per pupil or the actual per-pupil costs, to be paid to the
twenty divisions that had established a single board to control both
elementary and secondary education. These grants were retroactive to
January 6, 1967. Eleven other divisions on a second referendum voted
for unification during the vear and the higher grant system becane
effective al the beginning of 1968, Eight rural divisions rejected
a unificaﬁion vote during 1967, 1In total, these nineteen divisions
received transportation grants to the extent of $100 per pupil or
enough to cover actual costs, whichever was the smaller amount, with
grants payable to both the secondary and elementary school boards in
the non-unitary divisions. The administrative structure within
these divisions including the existing transportation systems, con-
tinued substantially unchanged during the vear. This made possible
2 comparison of pupil transvortation policies, costs, and services
in one division with those in another.

The data used as a basis for selecting a suitable set of
pupil transportation cost measurement factors were derived essentially

rom unitary divisions (1967), because:

=y

1. the non-unitary divisions (1967), with few exceptions,
transported secondary pupils;

2. school districts within the non-unitary divisions (1967)
conveyed only elementary pupils in relatively small
numbers;

3. it was possible to obtain information required to make ad-
Justments in the data to accommodate any significant changes
that occurred in these areas respecting such matters as the
number of buses and the number of pupils transported;

(most non-unitary divisions and school districts were unable
to provide this kind of data)

=
3

the data from the predominantly urban unitary divisions could




cases, tLe re ?QEWVQWV evall number of Dur

the cost of contract with bBoard-onmed

bus systems, and for determining the nature of services provided, the
data from 20 unitary divisions (1967), 2 non-unitarv divisions (19677,
tricts were utilized., The predominantly
urban divisions, 18 non-unitary (1967) divisions and 11 consolidated
school districts within the non-unita ary divisions were not included in

this study because:

lo  the urbanized divisions furnished 1little basis for compari.
son with the predominantly rural areas:

2e information from the 18 n non-unitary divisions (1967) and
11 consolidated scho seriously

ol districts, was either
inaccurate or waveilable:

3. the unconsolidated school districts within the non=unitary
becaus

system were not included 1 lack of central-
ization and a consequent absence of pupil transportation.

Supplementary Considerations

Since the method of school bus ownership and the general guality

.

of services provided were issues of imn rtance in the province, essen-

f .

tially inseparable from = consideration of pupil transportation costs,

b

» to these metiers.

P

it was necessary to give supplementary considerati
In Chapter IV a comparison is made between “privately-omed” and
“oublic-owmed® bus systems. Chapter V deals with a study of the

quality of pupil transportation services being provided.
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The values of the six factors selected for this study are set
forth in Table II. Correlations were derived between each factor and
the actual cost of pupil transportation (eriterion). Intercorrelations
among the facltors were then determined and the procedure previously
described (see page 16, chapter I) was emploved to establish the order
3

in which combinations of factors may be used to vield the bsst predic-

tion of pupil transvortation costs,

The data were ohtained from 20 divisions involving the

transportation operations of 1967 on The six facltors ussd were:

}..J
“fe

1.7 Pupileaverage distance
2. Bus mileage per transported pupll

3. Number of transported puplls per sguare mile of
organized division

=
&

Number of transported pupils per bus operated

5. Assessed valuation per transported pupil
6., Bus mileage ver square mile of organized division.

1 ey

Treatment of the Data

.

The data were adjusted to apply to the calendar vear by

“welghting™ them. Thus the figures for the June term were multiplied

by 6 corresponding to the 6 months from January to June. The data

o

for the December term were multinlied by 4 corresponding to the 4

1 3

months in this term. These products were then added and the sum
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divided by 10 to obtain a weighted average for the calendar yvear. This
“ad justment® was applied to the number of pupils conveyed, the number of
centralized schools, the number of buses employed, and the daily bus

mileage.

Description and Interpretation of Factors

Pupil-Average Distance

The nmumber of square miles in each division was divided by
the number of centralized schools Lo obtain the average number of square
miles per centralized school. The square root of this value yielded the
approximate distance over which pupils, on the average, were transported.
This average distance was multiplied by the weighted average of the num-
ber of pupils conveyed daily, to provide the pupil-average distance for
each division. The numerical values for this measure appear in Table II
column (2), and vary from a low of 2, 550.465 for Division A to a high of
18,877,512 for Division T. Such variation may be ascribed to the diff.
erences among the divisions in the number of students transported and
the distances they were conveyed to centralized schools, both of which
would be relatively independent of local board policy.

Bus Mileage per Transported Pupil

The total daily bus mileage in a division was divided by the
total number of pupils transported daily by all buses in that division.
The numerical values for this factor are listed in Table IT, column (3),
and vary from a low of 0.6800 for Division A to a high of 3.3470 for
Division N. Thus, for every student conveyed in Division A s bus

travelled an average of 0.6800 miles as compared to 3,3470 miles in

Division N. Mileage figures might be modified by board policy re-
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specting such matters as bus route patterns, ‘gate-service®, employment
of *division-owned® as opposed to “privately-owned" buses, the sizes of
buses, and the use of feeder routes. Population movements would also
affect the school bus mileage although this would be beyond school board
control,

Number of Transported Pupils per square mile of Organized Area

The weighted average of the number of transported pupils in
a school division was divided by the number of square miles in that
division. The values as applicable to each unitary division are re-
corded in Table IT, column (4), and indicate a low of 005363 trans-
ported pupils per square mile in Division D and a high of 4,5935 in
Division G. This range reveals that the value of this factor is
approximately 9 times as great in Division G as in D. This measure
again is not subject to appreciable variation by the local school
board because both population figures and size of the division are
beyond the powers of the divisional school board.

Number of Transported Pupils per Bus Operated

The weighted average of the number of pupils conveyed in
a division was divided by the weighted average of the number of buses
operated in that division. Table IT, column (5), indicates a low of
16.912 transported pupils per bus in Division N and a high of 48.211
in Division L. Some variations in this measure could be caused by
school board policies on such natters as "gatewservice" and partially
occupied or overcrowded buses, This factor is largely governed, how-

ever, by the scatter of population.
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Assessed Valuation per Transported Pupil

This factor does not employ either distance or area. The
balanced assessment for a division was divided by the welghted average
number of transported pupils in that area. These values appear in
Table II, column (6) and show a low of $ 5,201.12 per transported pupil
in Division M and a high of $38,401.90 per pupil in Division I. In the
latter the assessed valuation per student was about 7 times as greal as
that in the former. Variations in the values of this measure would be
influenced only slightly by changes in school organization, being large-
ly independent of local school board policies.

Bus Mileage per square mile of Organized Area

The total daily bus mileage in a division was divided by
the number of square miles in that division. As revealed in Table IT,
column (7), this measure of density ranged from a low of 0.8355 bus
miles per square mile in Division A to a high of 5.0535 in Division G.
Although bus mileage may be modified by board policy as described under

Bus Mileage per Transported Pupil (p. 25), the nmumber of square miles

of organized district remain constant.

Statistical Treatment of the Six Density Factors

Coefficients of correlation between the cost of pupil
transportation in the divisions and each of the values of the measure-
ment factors were calculated. These correlations are summarized in
Table 1II. Factor 1 correlated highest with the cost of pupil trans-

R n ( . : _ * .
portation and was therefore the best measure (vredictor) of pupil

*Factors used to measure pupil transportation costs may
also be called predictors of pupil transportation costs.




TABLE 11T

SIMPLE CORRELATIONS BE

S
TWERBN

BT { COSTS OF PUPIL TRANSPORTATICH
AND COST MEASUREMENT FACTORS

Factor Factor Correlation Correlation

Number with Cost Squared

Pupil-Average

Distance « ¢ v v v o o o o o o . 1 +0.7940 0.6304

Bus Mileage per

Transported Pupil . ... . . . . 2 +0. 5440 0.2959

Number of Transported Pupils per

square mile of Organized Area . 3 =0.09L0 0.0088

Number of Transported Pupils per

Bus Operated . . . . . . . . . . L ~0.2840 0.0807

Assessed Valuation per

Transported Pupil . . . . . . . 5 -0, 4800 0.2304

Bus Mileage per square mile

of Organized Area . . . . . . . 6 +0,2055 0.4223

28
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transportation costs., Factor 2 placed second highest.

To determine +the degree to which the various factors could be
used to predict costs, the correlations of Table IIT were squared.
This yielded 0.6304 for Factor 1 indicating that by itself it would
account for approximately 63% of the operating costs of pupil trans-
portation. It was deemed hecessary, therefore, to use more than one
factor in the final formula. To determine which additional "factors?
would assist in increasing the percentage of influence upon the cost
of pupil transportation, the inter-correlation among the factors was
determined, the results of which are summarized in Table TV.

The complex relationships among the cost and measurement fac-
tors, summarized in Table IV, emphasized the need for further statis.
tical procedures to select g second, third, or even s fourth factor
to be employed collectively for cost prediction purposes.

The method of analysis used for determining the optimum re-
lationship betwsen the cost of pupil transportation (eriterion) ang
the six factors (predictor variables) was that outlined by Wherry.i
(Garrett, 1965, pp. 426»443)1 The procedure is essentially to

(1) select those factors which yield a maximum R (correlation)
with the criterion (cost) and discarg the rest:

(2) caleulate the multiple correlation after the addition of
each factor, stooping the process when the correlation no longer in.
creases:

(3) compute a multiple regression equation from whiech the
criterion (cost) can be predicted with the highest precision of which

the given list of factors (predictors) is capable.
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Illustration of the Method Used

The correlation coefficients between each of the factors and the
criterion which appear in Table IV were entered, with signs reversed,
in V4 row of Table V. The numbers heading the columns refer to the
Tfactors as tabulated previously. (see p. 23 and Table IT, p. 24)
Step 2

The number 1,000 was entered in each colum of the row Z, in
Table VI, p. 33. Here again the numbers heading the columns refer to

the predictors.

Step 3
2

The factor with the highest Vi quotient was selected as the
%1
first factor of the series. Table V, pe 32 and Table VI, p. 33 revesl

this to be Factor 1, the Pupil-Average Distance. The caleulation of

this quotient is provided Just below Table V, p. 32.

Step 4

The Wherry formula, RZ = 1 K2 (Eﬁi), was now applied. In this
Nem

formula R is the multiple correlation coefficient. In Table VIT, p. 34
column ¢, row 0, under K2 the figure 1.0000 was entered. The N in

column d represents the number of school divisions involved in the

survey. The quotient Vi appears in column b, row i.

21
2
v, (-0.7940)%
i =0 s
1 1.000

This amount 0,6304 was subtracted from 1.000 to yield 0.3696 as the entry

in colunn ¢, under K°. The quotient (N - 1) = is recorded in d, row 1.
(N = m)



TABLE V

CORRELATION WORK SHEET 1

32

Factors
1 2 3 L 5 6

Vi ~0.7940  -0.5440  +0.0940  +0.2840  +0.4800  -0.2040
Vo -0.3240  -0.1810  +0.1690  +0.0560 -0.3890
Vs =0.1683  +0.1139 40,1466  +0.0707
vy, -0,0496 +0.0306  +0,1276
Vs =0.0645 +0.0186
Vg -0.0101

o 2 2

Ve (=0.7940) 0.6304  0.6304

Zy T 1.000 T 1,000 T T

v,% 2

2 <‘033890) Ooj513 Oa 1598

Zo 0.9480 0.9480

V3% (+0.1139)2 00388

Z4 0.3339

N (+0.1278)2 | o

Z), 0.6304 |

A

Zs 0.4254

Vg (-0.0101)2

i

Z6 0.4612

0.0002



TABLE VI

CORRELATION WORK SHEET 2

33

Factors
1 2 3 Ly 5 6
1,000 1.000 1,000 1.000 1.000 1.000

0.9484  0.8803 0.9790 0.7150 0.9471
0.7958 0.3339 0.9465 0.7134
0.4339 0.6007 0.6304
0.4254 0. 5452

0.4612




TABLE VIT

CORRELATION WORK SHERT 3

a b c d e £ g Factor
2 — . L Number

n gﬁ K2 ~%§%~ K2 R R

0 1.0000 (N=20)

1 0.6304 0.3696 1,0000  0.3696  0.6304 0.7940 1

2 0,1598 0.2098 1.055%  0.2215 0.7785 0.8820 6

3 0.0388 0.1710  1.1177  0.1911  0.8089  0.8990 3

L 0,0258 0o1452  1.1875  0.1724  0,8280  0.9100 5

5 0.0097 0.1355 1.2667 0.1716  0.8280  0.9100 2

6 0,0022 0.1333 1.3572  0.1809 0.8191 0,905 b
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Since (N - 1) = 19 and because m (the number of factors selected) here

is 1, (N = m) also equals 19 and.%ﬂm:mé% = 1.000, WNext the product of
N-m

columns ¢ and d was entered in column e: (0.3698) x 1.000 = 0.3696.
This amount was then subtracted from 1.000 to obtain R? = 0.6304
which was entered in column £, row 1. The squars root of this column
£ entry is the correlation of Factor 1 with the criterion (cost) and
is recorded in column g under R,
Step 5

For the selection of a second factor to be added to the first
one a work sheet similar to Table VIII, Pe 36 was utilized. Row aq
was left blank. Row by contains the correlations of Factor 1 (first
selected factor) with each of the other factors as recorded in Table IV,
prage 30. In the column for Factor 1 the amount 1.000 was entered while
in column -C the correlation of Factor 1 with the cost (criterion) was
recorded. Its sign was reversed. Next the algebraic sum of the by
entries (—0,8220) was entered in the "Check Sum" column. Each bl
entry was now multiplied by the negative reciprocal of the by entry
for Factor 1 and the products tabulated in the €4 row. Since the
negative reciprocal of Factor 1 was (~l°OOO)§the items in the ¢y row
are identical with those in rowW b1 except that the signs are reversed.

The product of the b, entry in the criterion («C) colum of
Table VIII by the ¢4 entry for each of the six factors was added
algebraically to each V4 entry in Table V (page 32). The results of
these calculations for each factor were recorded in the V2 row of
Table V, page 32. The formula for finding each Vo entry is
Vo = vy o+ bi(criterion) X cl(each factor). Thus for Factor 2,

the V2 item is: V, = 0,50 + (~0.7940) x (-0.2270) = -0.3240.
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The produect of the b1 and ey entries in Table VIII for each factor,
were added algebraically to each factor in row 21 of Table VI, page 33,
and recorded in the ZZ row of the same table, The formula applied was

2y = Z1 + bi (a given factor) x ¢y (the same factor). Thus for Factor 2,

the Z; = 1.0000 + (.227) x (=+227) which equals +0.9484,
The factor (predictor) having the largest VZZ quotient was
L2
2
selected as the second factor. The quantity V2 is a measure of the

Z
2
amount which the second factor contributes to the squared multiple

correlation coefficient, RZ, Teble V, page 32 and Table VI, page 33,

show that Factor 6 yielded the largest VZZ quotient which was

&3

2

(-0.389)2
e (051598)3 This quantity was entered in column b, row 2 of

(+0.947) T

Table VII, page 34. After subtracting the ratio V22 from the K@
Z2

entry in column e, row 1, the difference was recorded in column e,

row 2. The quotient (¥ = 1) o poung 1o po 1,0556, with N = 20
(N - m) T

and m (number of factors chosen) equal to 2. This quotient was

entered in column d, row 2. Next, the product of the ¢ and 4 columns,
(0.2215), was fecorded in column e, row 2. The quantity was sub-
tracted from 1.0000 to yleld 0.7785 as the entry in column s row 2.
The square root of this last quantity, (0.7785), which was 0.8820 ,
constituted the multiple coefficient R involving two factors, and

was entered in column g, row 2.

By adding the R of Factor 1 to the B of Factor 6, the
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s

multiple R increased from 0.7940 to 0.8820. As this was a significant

increase, it becane necessary to proceed to add a third factor in the
hope of further increasing the multiple R. The procedure was essentially
repetitious of that followed in determining the coefficients for Factor i
and Factor 6, and the results have been summarized in Table V, page 32,
Table VI, page 33, Table VIL, page 34, and Table VIIT, page 36.

It was found that the multiple correlation coefficient for
Factors 1, 6, 3, and 5 was 0,910. With the selection of Factor 5 the
process had reached the point where the addition of another factor

would not increase the multiple R. Consequently it was concluded that

Factors 1, 6, 3, and 5 constituted a set which has the highest validity
of any combination of factors chosen from our list of six. Table V,
page 32, Table VI, page 33, Table VTI, page 34, and Table VIII, page 36
were thus considered complete, (i.e. requiring no additional entries).
In setting up a multiple regression equation for the 4 selected
factors, the ¢ entries for Factors 1, 6, 3, and 5 and for the criterion

(cost), as shown in Table VIII, page 36, were summarized in Table TX.

TABLE IX
SUMMARY OF INTER-CORRELATIONS FOR THE FOUR SELECTED FACTORS

Selected Factors

1 6 3 5 ~C
¢y -1.0000 +0.2300 +0, 3460 +0. 5340 +0. 7940
ey ~1.0000 ~0.7600 ~0.0390 +0.4100
c3 ~1.0000 +0.4990 ~0.3410

cly -1.0000 -0,2020
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When equated to zero, each row in Table I¥ is an equation defining the
beta (/3) weights.

For the 4 selected factors these equations were:

-1.00008 + 0.2300 B, + 033460/33 + 0.5340 5 + 0.7940 = 0
- 1.00003 - o;zéoo/e3 - 060390/35 + 0.4100 = 0
- 1.0000 3 + 0.4990 3 _ - 0.3410 = 0
/s By
=0

- 1»0000/35 = 0.2020 =

In solving these equations it was found that /31 = 0,7066,

/96 = Oa75369/§3 = =0,4418 and/@5 = =0,2020.

To write the regression equation in score form the 3 's

4

were transformed into b's in the following manner:

J¢
b =-Ze. - _J%
1 oy 1 b6 "““"% - ﬁé
e o
b’_\;' ot ﬁj b - < oy
5 5 5 o3 /35

The g %s are the SD's of the factor scores: g7 of Factor 1, etec.

The regression equation in score form was found to be:

Ko = Mg =0y (g - My) + bg (X6 = Mg) + by (X5 = M3) + by (Xg - M)
Xy = byX, + by Xy + byXy + X, + K (constent).

When the values of the b's and means, as summarized in Table X, were
substituted in the score form of the regression equation the following

result was obtained:

fé = 9,6825 Xi + 38,273.7078 Xé = 32,778.0155 K3 - 1.26134 X5 + 28,889,601



TABLE X

SUMMARY OF VALUES FOR b's AND MEANS

Factor b values Means
1 + 9.6825 9, 531.5300
6 +38,273.7078 2.6896
3 -32,778.0155 1.6205
5 - 1.2613 17, 563.2900
c 148, 849, 5500

40
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Check on 48 welghts and multiple R

i, . .
The following formula (Garrett, Pe 439)7, in which R is expressed
in terms of beta coefficients, was used to check the fﬁ welights. In

v

the formula,

2
Rc(i635> = Sita T e * Pares * Psres

the ¢ represents the criterion (cost), the r's are the correlations
between (c) and Factors 1, 6, 3, and 5. By using the beta weights
(see page 39) and the required correlations (see Table IV, page 30),

the value of R2 was obtained.
c(1635)

2 - , s N
Rc(1635) =(0,7066)(0.7940) + (0.7536)(0.2055) + (-0.2020)(~0.4800) +

(<0.4418)(~0.0940)

i

0s5610 + 01549 + 0.0970 + 0,0415

008544

Therefore:
fo(1635) = 0+9243

. 2 e . -
From Rc(1635) it is evident that Factors 1, 6, 5, and 3 as a

selected set, accounted for 85% of the variance of the criterion (cost).
These factors (1, 6, 3 and 5) contributed 56%, 15.5%, 9% and 4% respec-
tively, to the criterion variance.

The RZ which is 0.8544, as calculated above, is very nearly
equal to 1 - Kzg(Table VIT, colum ¢, row 4, page 34) which is
1 = 0.1452 or 0.8548. This checks very closely with the B found
above (0.8544) and therefore also shows the accuracy of the
welghts.

The multiple correlation coefficient of 00,9243 is slightly

Jarger than R of 0.9100 (Table VII, column g, row 4, page 34) found
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between the criterion and the selected set of four factors. The calcu-
lated R was adjusted, therefore, in order to provide 2 closer estimate
of the correlation in the population. From

s (= DR® o (m= 1) (19)(.855) - 3
RS = - = 0.8271

(0 - m) 16

the R was found to be 0.9095. This R (i.e. 0.9095) is the corrected
multiple correlation between the criterion (cost) and the selected set
of four factors. Therefore the shrinkage in multiple R as found by the
Wherry method (Garrett, op. 423m@46)1 is small (0.9243 - 0.9095) = 0,0148,
and the multiple R used checks very closely with the multiple correlation
as usually caleulated,
Summary

Ihe foregoing chapter has presented a description of the transpor-
tation cost measurement factors, the related data for sach unitary divie
sion and thelr statistical treatment. By a multiple correlational ana-
lysis of the factors, the faverage-pupil distance® (Factor 1) was
found to be the bhest single predictor of pupil transportation costs,
based on 1967 operational data. Three additional factors found to be
useful were *the bus mileage per square mile of organized territory®
(Factor 6), the "number of transported pupils per square mile of
organized territory® (Factor 3), and the "assessed valuation per transe
ported pupil® (Factor 5). These four measures were combined in a re-
gression equation for predicting the cost of pupil transportation in
the unitary divisions. A check on the /? welghts and multiple R veri-

fied the accuracy of the beta welghts and revealed a close relation-

ship of the R to the multiple correlation coefficient as usually

caleulated.
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Application of the Fouation to the Unitary School Divisions

The score form of the regression eguation, which was found to be

Ko = 9.6825K, + 38,273.7978Y - 32,778.0155(4 - 1.2613%, + 28,889,601

5
was used to calculate the cost of pupil transportation for each unitary
division. The results of these calculations are summarized in Table XI
which also provides a comparison of the actual costs, calculated costs,
grants, and maximum available grants for each unitary division.

The number of divisions, in which the ecaleulated transportation

costs were either in excess of or below the actual costs, is presented

N

in Table XIT, page 46,

As is apparent from Tables XI and XIT, thatcalculated (formula)
costs did not deviate excessively from the ectual costs. This suvports
the use of a prediction equation based upon a selected set of pupil
transportation cost factors. It is noteworthy that in 4 of the 5
divisions in which the actual costs were more than $20,000 in excess
of calculated costs, predominantly or only contract buses were used,

In 2all three divisions in which the actual costs ranged from $£5,000 to
£20,000 in excess of #formula® costs, from one third to three fourths
of the buses were contract vehicles, Contrasted with this, it was
found that 211 8 divisions in which calculated costs exceeded actual
costs, employed mainly or only division-owned buses.

The cost equation was derived from pupil transportation data




TABLE XI

COMPARISON OF ACTUAL COSTS, CALCULATED COsTs,
ACTUAL GRANTS, AND MAXIWMUM AVATILABLE GRANTS

45

Division 9ost of Pup?l Calculated Grants fo? ‘Maximum .
Transportation Costs Transportation Available Grant*
A $36,375.00 $ 8,976.91 $ 36,375,00 $ 59,850.00
B 40,034.36 49, 559,43 40,034,36 98, 525.00
C 53,969.00 65,969.00 53,969.00 93,450.00
D 76,408.96 64,931.79 76,408.96 106,400.00
E 96, 596,43 58,445,804 98, 596,43 125,300,00
F 112,166,61 110,888, 17 112, 166.61, 181,650.00
G 115,917.87 120, 244,60 115,917.87 178, 850,00
H 1204,716,91 141,059.79 124,716.91 192, 500,00
T 128,949.00 137,932.03 128, 949,00 190,750.00
J 134,234, 37 152, 555,98 134,234.37 190,750.00
K 154,615,70 151, 803.48 154,615.70 235,900,00
L 158,300.00 169,479, 11 158,300.00 244,650.00
M 178,127, 57 190,062.35 178,127, 57 190,925.00
N 187,969,00 163, 889.85 163, 800.00 163, 800,00
0 203,781.42 180,325.91 203,781.42 280,700.00
P 205,850.00 201,907, 55 205,850,00 243,250.00
Q 221,428,00 200,005, 56 221,428,00 230,650.00
R 240,605,00 231,401,92 240,605,00 279,825.00
S 241, 556,20 221,645,32 241, 556,20 2149,025,00
T 255,396.00 250,403.67 255,396.00 299,600,00

*Based on $175.00 per transported pupi
the actual cost, whichever is the lesser

1 in Unitary Divisions or



TABLE XIT

THE NUMBER OF DIVISIONS IN WHICH ACTUAL COSTS
DIFFER FROM CALCULATED COSTS BY THE
SPECIFIED AMOUNTS

Calculated Costs are: g:@?:iogi
within $10,000 of actual costs: 8
within $20,000 of actual costs; 15
within $30,000 of actual costs: 19
up to $10,000 in excess of actual costs: 3
up to $10,000 below actual costs: 5
from $10,000 to $20,000 in excess of actual costs; 5
from $10,00 to $20,000 below actual costs; 2
from $20,000 to $30,000 in excess of actual costs; 0
from $20,000 to $30,000 below actual costs; b

from $30,000 to $40,000 below actual costs. 1

)
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of 1967 during which half the divisions under study used predomi-
nantly “contract® buses. Since these cost considerably more than
“division-owmed"® systems (see Chapter V), the total operating
costs were higher than they would have been if all buses had been
board-operated. The cost formula, reflecting the impact of the
feontract® buses, therefore yielded cost figures in excess of
actual costs in those divisions that operated efficient and econo-
mical division-ocwned systems. There were, no doubt, other vari-
ables that contributed toward the fact that caleulated costs were
either above or below actual costs, but this study does not attempt
to identify all of these. This would be an area for further inves-
tigation.,

It can be assumed, however, that if all divisions operated
their own bus systems, the cost prediction formula based upon such
a uniform system of bus owndership, would yield (predicted) cost
figures that deviate even less from the actual than those obtained
by the equation in this study. It appears that the application of
the derived formula should provide sufficient funds for operating
an adequate pupil transportation system in the unitary divisions,
and should serve to suggest areas where additional financial
assistance might be required and where such assistance could be
diminished,

The derived pupil transportation cost equation utilized
Factor l--“pupil-average distance’, Factor 3--the number of trans.
ported pupils per square mile of organized territory, Factor 5--

assessed valuation per transported pupil, and Factor 6--bus mileage
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per square mile of organized area. he first of these factors which
accounted for 56% of the criterion (cost) variance, supports the
principle of equalization in that both, the number of pupils trans-
ported and the distances they are conveyed, are relatively independent
of local board policy. The same observation can be made regarding
Factor 3 in so far as both population density and the size of the
school division are beyond the powers of the local school board. The
third factor used (i.e. Factor E)Qalso upholds the principle of equal-
ization in that the assessed valuation per transported pupil can be
influenced only slightly by changes in school organization. Factor 6
introduces an element of board influence in that bus mileage may be
modified by local policy although the number of square miles of
organized district would remain constant. Hopefully local officials
would use personal initiative to modify bus route patterns, numbers
and sizes of buses, etc. in such a way as to reduce mileage and

still provide efficient service.

It is significant that in all but one division the maximum
available grant based upon the number of pupils transported during
1967, was much zreater than the actual operating costs or the actual
grants received. This lends credence to the view expressed by
authorities in several divisions, that the provineial pupil trans-

portation grants are too generous.

Appraisal in Terms of Mill Rate

To further explore the effect of the use of the four factor
regression equation on shareable pupil transvortation costs in each

unitary division, another calculation was undertaken. In view of the
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wide variation in balanced assessments it was deemed appropriate to
express the differences between “caleculated’ (formula) and actual
costs of pupil transportation as a mill rate on balanced assessment.
This gave an indication of the additional tax effort beyond any grants
based upon the formula costs, that would be required to provide the
exlisting level of transportation service. It also indicated areas
in which a saving could be effected without detrimental consequences
upon existing services. The results of these calculations are summar-
ized in Table XIIT.

A positive value in coluwmn 4 of this table indicates that the
calculated (formula) costs exceeded the actual, while a negative value
reveals that actual costs were greater than those derived by application
of the "cost equation®. The former might indicate a reward for effici-
ency and ensble the division to improve its services or to use the sur-
plus for other educational purposes. The latter might show the need
for an additional levy unless changes in local policies and services
can be brought about to reduce costs to the level of the “calculated
costs.™

According to Table XIIL, column 6, eight of the twenty divisions
would experience rate decreases. Although these decreases would be
small, being well below one mill in six of the eight divisions with
rates of 1,13 and 2.1 in the other two divisions, grants based upon the
“calculated” costs would give these areas a small revenue surplus.

In 12 of the 20 divisions the "actual® exceeded the "calculated®
costs. With grants based upon the derived cost equation, 6 of the 12

divisions would experience rate increases well below one mill while
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TABLE XITI

DIFFERENCE BETWEEN ACTUAL AND CALCULATED COSTS TRANSLATED
INTO MILL RATES ON BALANCED ASSESSMENT

i . y Difference Mill Rate
DI neportation  sacte T betueen Jjelanced — on
sion Costs (Formila) Calculated and  Assessments balanged
Actual Costs Assessment
1 2 3 L2 5 60
A $ 36,375.00 $ 8,976.91  -17,398.09 $ 7,043,930.00  +3.89
B 40,034,36 H9,550.43  + 9,525.07 14,517, 535,00 -0.66
C 53,969.00 65,969.00  +12,000.00  17,678,296.00 -0,68
D 76,408,96 614,931.79  -12,477.17  22,491,613.00 +0. 56
E 96, 596,43 58,445,808 238,150, 59 9,069, 240,00 +,21
F 112,166.61  110,888.17 - 1,278.44 8,373, 590,00 +0.15
G 115,917.87  120,244,60  + 4,326.73 11,451,480,00 -0.38
H 124,716.91  141,059.79  +16,342,88 18,976, 890.00 -0.86
I 128,949.00  137,932.03  + 8,983.03  41,857,990.00 ~0.22
J 13%.234.37  152,555.98  +18,321.61 16,225, 820,00 ~1.13
K 154,615.70  151,803.48 . 2,812.22 28,018,490.00 +0, 10
L 158,300.00  169,479.11  +11,179.11 19,943,930.00 -0.56
M 178,127.57  190,062.35  +11,934.78 5,674,430.00 -2.10
N 187,969.00  163,889.85 .23,238.72 34,032,680,00 +0.68
0 203,781.42  180,325.91 23,455, 51 13,707, 540,00 +1e71
P 205,850,00  201,907.55 - 3,942,L5 17,899,451,00 +0.22
Q 221,428.00  200,005,56 21,422 44 7,620,750.00 +2,81
R 240,605.00  231,401.92 - 9,203.08 9,202,260,00 +1.00
S 241,556.20  221,645.32  -19,910.88 18,998, 900.00 +1.00
T 255,396,00  250,403.67 - 4,993,33 17, 190,770.00 +0.29

a A (=) in column & indicates that the Yactual® exceed the
Ycaleculated® costs and a (+) shows the converse

by (+) in column 6 indicates a possible need for additional tax
levy (mill rate) to cover costs or the amount of cost reduction (expressed
in mill rate) necessary to equateactual” with "caleulated® costs. A (-)
reveals a possible reduction in tax levy or the amount of surplus sxpressed
in mill rates
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increases in the other 6 areas would range from 1 to 4,21 mills, Sig-
nificant differences between actual and calculated costs might indicate
the need for a local or divisional study of the transportation system
to determine possibilities of increasing economy of operation by
changing from “private® to “public® owmership of buses, by replanning
bus routes, by changing the size of buses, and/or attending to other

modifications of the bus system and its management.

Evaluation in Terms of Houalization Principles

The results of applying the pupil transportation cost equa-
tion to the 20 divisions included in this study show that the “formula
technigue” would

Lo be consistent with the equalization principle:;

2o indicate the amount of funds for each division on an
objective yebt reslistic basis, giving consideration
to the many variations within the province;

3. Dprevent the use of public funds to encourage ineffi-
ciency or uneconomical practices as exemplified in
the large number of "contract® buses being usad
over which school boards camot exercise effective
control; (see Chapters IV and V)

4, promote local initiative, responsibility and
leadership;

5. encourage centralization by eliminating small,
ineffective, low enrolment schoolsy

6. vprovide for the formation of better local policies
and practices wherever they are Justified by
special local conditions:

7s encourage long range planning of transportation
services as opposed to short-sighted practices

based on day to day expediency;
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8. provide an squation adaptable to changing conditions from one

school term to another whenever fresh data becomes available
or as new conditions suggest modification.

A brief reference to prevailing concepts of Yequalization® supported
the view that pupil transportation services should be included as part of a
foundation educational program but be treated as separate from instructional
costss The absence of a pupil transportation cost Formuls in Manitoba
emphasized the need for a study designed to derive, if possible, a suitable
cost equation that would support the idea of Yegualization" and serve as
an accurate “predictor® of school transportation operating costs.

The principles used for the treatment of pupil transportation data
were derived from a number of related studies and practices. These indi-
cated a strong emphasis on the use of some density measures in determining
pupll transportation costs as part of a foundation program. Both research
studies and formulae already in use revealed four classes of factors affecte
ing pupil transportation costs. These were

1. the number of pupils transported;

2, ‘the area served:

3. the policies of local school boards;

Lo the topography of the regions,

From these six measures of pupil transportation cost were developed. They

were
1. pupil-average distance;

2. bus mileage per transported pupil;

3o number of transported pupils per square mile of district;
Ly number of transported pupils per bus operated;

5. assessed valuation per transported pupil;

6. bus mileage per square mile of organized district,
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These six factors had been most frequently used, had served most
effectively in ths measurement of transportation costs, and were those
for which data were available sither from the Department of Education
or from divisional and district offices.

The six selected factors were described and the nature and
organization of the data set forth., The statistical treatment of these
data was outlined and illustrated., A welghting procedure was employed
when dealing with the number of buses used, the bus mileage and the
number of pupils transported dailv. Correlations between costs of
of pupil transportation and each of the values of the selected factors
revealed pupil-average distance to be the best single predictor of
costs. Calculation of the inter-correlations among cost and the
different factors, and a subsequent multiple regression analysis indi-
cated that the three best predictors or measures of student transpor-
tation costs, to be used with the first or best measure as determined
by the simple corrslation process were: (1) the number of transported
pupils per square mile of organized territory; (2) the assessed valua-
tion per transported pupil, and (3) the bus milesge per square mile of
organized area. From these an equation was derived, based upon the
most appropriate set of factors, to be used as a valid measure of pupil
transportation cost in the unitary divisions of Manitoba.

The derived cost formula was then applied to the unitary divi.
sions and the calculated costs were compared with actual costs., It
was found that in 12 out of the 20 divisions, inecluded in this study,
the costs derived by means of the formula wore below actual costs,
suggesting the need for investigation on the local level respecting

such matters as management, economy and efficiency. TIn 5 divisions
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the two costs were very nearly equal and in the remaining 3 areas the
calculated costs were above the actual.
The differences between the two types of costs were also ex-
pressed in terms of mill rates on balanced asssssments. The results
showed that 12 divisions would experience tax increases or decreases

well below 1 mill while only 4 would require increases ranging Ffrom

o

171 to 4,21 mills,

The relatively small differences between formula and actual
costs, whether expressed directly in dollars or in terms of mill rates
supported the use of the derived regression equation as an effective
device for predicting pupil transportation costs without violating

accepted equalization principles.

Limitations and Recommendations

Despite the apparent applicability of the derived pupil trang-
portation cost equation there was evident a need for continuing research
in the field of school transportation costs. More data on pupil trans-
portation operations should be made available by school divisions and
districts. The use of several factors or measures of density such as

pupil-district-distance and bus route patterns, employed in transporta-

tion studies in other areas, was initially contemplated but not used

decause of insufficient data. More information is needed on

le bus mileage, e.g. feeder lines, extra-curriculsa trips, eto.;
2, the types of roads;

3. natural barriers;

. the extent of uninhabited areas through which buses travel;

5. the extent of isolated pockets of settlement.




Some areas in which research could profitably be carried on are:

1. the nature and degree of administrative control in the
school divisions:

2. the relationship of the type of bus route and the type of
vehicle to variations in mean unit costs;

3¢ ‘the relationship of vehicle capacity and percentage of
utilized capacity to variations in mean unit costs;

4. the effect of route pattern upon the mean unit cost;

5. the cost of insurance, licences and intersst charges as
related to mean wnit costs;

6. the cost of foatewservice® and feeder routes as part of
the overall transportation cost;

7. the relationship of topogr 2vhy and road conditions to
transportation costs.

Supnlementary Considerations

Since the costs of pupil transportation are really inseparable
from such aspects as the type of bus ownership, and the general quality
of the services provided, these matters will be considered in subssquent

chaplers.
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CHAPTER 1V

It appeared, during ths course of this investi izatlon, that the
per-pupil transportation cost was higher for privately owned buses than

for those owmed by the public. As more than half the divisions under

study vsed only or predeminantly contraet vehicles, a comparison of
e operating costs and the nature of thelr services with
those of division owmed systems became YEeCessary

his was emphasized by the need for sconomy and

ortation systems, bubt the trestmen’

followed in deriving the cos

involved.

elated Studie

Research has shown that the cost per tra ansported pupil is higher
for private or contract than for division-owned buses, A study made of
Central School Districts of New York State shows that Tthe mean-cost ver

1

pupil was $29.38 for public-owned buses and 443,39 per pupil for cone

tract bus systems. The mean cost per mile was $0.3025 for the publlic.

owned buses while the corresponding figure for contracted vehicles
was $0.4538, (University of the State of I York)é 4

e
B

investigation in Ontario revealed that the mean wnit cost  for

privately-owned school buses was 2.04 cents compared to 0.95 cents for
- 1

The mean unit cost was the cost of transporhi ng one puplil
one mile
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board-owned vehicles. School-board ownership appeared to enjoy a defi-
nite financial advantage over other types of ownsrship. (Brehaut, 1953
5)°

In 1926, Greene conducted a comparative study of school trans
portation costs in both sparsely populated districts and more heavily
populated areas of Colorado. (Greene, 1926)4 He discovered that the
operatiﬁg cost of public-owmed bus systems in densely populated areas
was $0.175 per mile as compared to $0.259 per mile for privately~owned
systems. Operating a contract bus system in the more sparsely popu-
lated areas cost 17% more than operating a public—ouned system.,

Beck made a study of 20 districts in I1linois, 10 of which
employed contract buses and the others owned their vehicles. He found
that contract buses cost $93.49 per pupil compared to $60.58 per pupil
for public-owned systems. (Beck, 1952}1 Similar studies were conducted
by Waterman in Wyoming (19&9)7 and Breolini in Cregon (1953)3,
Waterman reported that in 1948 the mean operating cost per pupil for
contract bus systems was 18% higher than that for district-owned systems.
This was so despite the fact that all equipment costs for that year were
included as transportation costs for that year only and were not depre-
clated over a number of years. According to the Ercolini study in 1953,
the mean per pupil costs for school districts which operated public-
ownsd bus systems was $50.00 while the mean cost to the districts which
operated contract bus systems was $58.00 per punil.

In the studies cited above three commonly accepted criteria were
used to make cost comparisons of public-owned and privately~owned bus

systems. These criteria were:
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le amual cost per pupil
2. annual cost per bus mile

3. annual cost per bus seat (i.e. mean cost per bus divided by
the average number of pupils per bus transported) .

division or district-owned with privately-owned bus systems in Manitoba.

Comparison of Contract with Public-owned
Bus Systems in Manitoba

Number of divisions and districts included in this survey

Of the 48 school divisions in Hanitoba 8 provided little or no

upll transportation in 1967 and these were all uitary. Out of the 21

Fs]

other unitary divisions (1967) 5 utilized only or mainly contract buses,
8 used predéminantly or only division-owned vehicles, and 8 employed
both contract and division-owned systems. The comparison of contract
with board-owned buses, as presented in this study, involved 22 divisions
and 28 consolidated districts as they operated in 1967, Eight school
divisions provided little or no pupil transportation, consequently had
no data to report, 18 divisions and 11 consolidated districts failed +to
report the needed information with aceuracy or in sufficient detail to

make possible its use for comparative PUrPOSEs.

Comparison of overall costs and pupil capacity

From TableXIV it can be seen that in the 50 divisions and
consolidated districts that reported the required data, contract buses
transported only 34.17% of the pupils but traveled 46,19% of the total
distance, at 49.72% of the overall operating costs of pupil transporta-

tilone



A YNUMBER™ AND "PERCENTAGE" COMPARISON OF
PUBLIC-OWNED WITH CONTRACT BUSES

TABLE XIV

59

Public-Ouwned
Bus Routes

Contract
Bus Routes

Number of Buses .

°

Per Cent of Buses .

Number of Pupils Transported Daily
Per Cent of Pupils

Total Miles
Per Cent of
Total Cost
Per Cent of

Driven Dsily

Miles
2 9

Cost

®

°

s

e

°

e

e

e

e

@

°

°

®

°

e

°

®

°

°

L]

355
L6, 10%
18,159
65.83%
15,214
53.81%

$1,317, 560,00

50.27%

15
53.90%
9,428
3. 17%
12,274
L6, 19%
$1,313, 120.00

L9.72%
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Since the operating cost of z bus devends to a great extent upon

operating costs per contract bus were $3164, 18 was compared with $3711.43

for public-owmed buses. (see Table ¥V) Two reasons for the mesn operating

cost per board-owmed bus being higher than that for contract

apparent from Tables XTIV and XV which show that
1o the mean pupil capacity of public~owmed vehicles is more than

twice that of contraect buses . and

2. the average number of miles traveled ; per day by & board-

d
opewated vehicle was 42,86 compar ed to 30. ¢ miles per
day for contyract

™ TITVTY A e YT TN TS
CONTRACT RUSES

Public-0Owned Contract
Buses Buses
Mean cost per Bus o v v o o o o . . . $3,711.43 83, 164, 14
cost per bus seat . . . . . . . 86.60 103,60
Kean cost per vupil . . . . . . . . . 72 56 138,75
Mean cost per mile . . . . . . . . . 0,433 0e 535
lean cost per pupil per mile . . . . § 0.0000238 3 0.0000567
liean bus capacity (Number of pupils) 51.16 22672
Average number of miles per bus per day 42,86 30, 54

Annual Cost per Bus Seat

The mean annual cost per school bus seat for public—owmed buses

was $86.60 compared with $103.60 per seat for contract bus systems.

(see Table ¥V) The cost for private bus systems was 19.63% higher than

ty

that of public-cwned.
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Annual Cost per Pupil

As Table XV, page 60, reveals, the average anriual cost per pupil
is almost twice as high for contract as it is for public—owmned buses.
The mean cost per pupil for contracted transportation was $138,75 or
91.22% higher than that for public-owned. Based on this cost-per-pupil
comparison alone, all other factors being equal, the divisions and dis-
tricts involved in this part of the survey could have reduced their
1967 pupil transportation operating expenditures by 47.70% of the cost
of bus contracts or by $626,458,24.

It is interesting to note the wide range in per puplil costs for
both types of transportation as illustrated in Table XVI. This indi-
cates the extent of the variations that prevailed among the different

divisions and districts.

TABLE ZVI

ANNUAL COST PER PUPIL

Public-0Owned Contract

Bus Systems Bus Systems
High . . . . . . . $201.52 $324,98
Mean . . . . . . . 72.56 138.75
LOTAT o e @ o © ° ° 169 39 73 o j}‘i“

Cost per Mile

The comparison of contract with public-owned bus systems on the
basis of cost-per-mile appeared significant since both the cost of oper-

ating the vehicles and the distance traveled by the school buses are
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primary determinants of the unit cost for pupil transportation systems.
As Table XVII indicates, the mean costeper-mile for contract buses was
43,3 cents, compared with 53.5 cents per mile for publicwowned. Conside
ering only this comparison contract buses were 23. 56% more costly to
operate than public-owned buses. On the basis of this cost-per.mile
factor, and barring all others, the school divisions and districts
included in this study could have saved $250,411.98 in 1967 by operating

only board-owned buses.

TABLE XVIT

COST PER MILE

Public-Owned
Bus Systems

Contract
Bus Systens

High o o« « . . $1.250 $1.690
Mean « .+ . .. 0.433 0.535
Low . . . . . 0.100 0,200

Cost per Pupil per Mile

T

‘'he use of the costeper-pupil-per-mile factor is significant
since a costwper-pupil which appears to be unduly high may be quite
reasonable when the distance factor is also considered. This was
particularly noticeable in divisions and districts employing both con-
.tract and public-owned vehicles.

According to Table XVIIT the mean cost-per=pupil-per-mile

(annual) was $0.00005671 for contract as compared to $0,0000238 for
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1

public-owmed buses. On the basis of this unit of measurement the operw

ating costs of contract vehicles was 138.23% higher than that of buses
ovmed by the publiec.
TABLE XVIIT
CosT
Public-Ouned Contract
Bus Systewms Bus Systems
High . . . . . . $0,00013181 $0.00012022
Mean . . . . . . 0.00002381 0.00005671
Low . « . . o & 0. 00000069 0.00000184

Using the costeper-pupileper-mile as a unit of measurement and
assuming the eguality of all other factors, the divisions and districts
included in this study might have saved $761,388.78 in the operating
costs of transportation by utilizing board operated in place of contract
systems. This figure was derived by reducing the total operating cost
of contract buses in the divisions and districts by 57.98%.

It may be impractical in some cases to eliminate entirely the use
of contract vehicles. Furthermore, many factors make it difficult to
bring about the full amount of the reduction in operating costs sugsested

above. The foregoing comparisons do show, however, that contract systems

are substantially less economical than public or board owned.

It is reasonsble to assume that the type of roads upon which the

transportation vehicles must travel could have definite influence upon
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transportation costs, Since statistics on the number of miles traveled

uses on paved, gravel or dirt rcads, was not available, it was not

o
G
o

possible to make specific comparisons. It is noteworthy, however, that
in 50 divisions and distriets which forwarded informstion on contract
and public-owned buses the operating costs of privately owned wers sube-
stantially higher than those of the board operated systems under very
similar road conditions that existed in these predominantly rural come
munities

Cost of Administration and Supervision

3

eI

.

Qe

iy

o

School boards must pay for time an ort consumed in admini-
stration and supervision of their bus systems. In most of the divisions
and districts under study, these supervisory duties were carried out by
employees who performed various other duties., Remuneration for time
spent in services connected with pupil transportation was not recorded as
a transportation expense. Should these have been included, the costs of
the public-owned systems would have been somewhat greater than that indi-
cated above, but proportionately less great than contract vehicles.

Return on Investment

Anyone who contracts to provide pupil transportation hopes to

realize a financial return which will cover all costs, including depreci-
ation, and will vield a profit on his investment. This is taken into
consideration by the contractor and therefore adds to the cost of transe
portation services as compared to the cost of the same services rendered
by a public bus system where profits need not be realized nor made up

with public funds, and whereé such factors as depreciation on equipment

are covered by capital investment grants.
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Quality of Services

o
[ Y

significant factor in the cost of pupil transportation is the
quality of the services rendered. Some areas have suggested that the
higher cost of the privately owned buses can be justified on the basis
of greater efficiency and more effective service than that provided by

the public owned systems.

It should be noted, however, that the mean pupil capacity of

privately owned buses was 22,72 (Table XV, page 60) with a large number
of vehicles in the 6-10 passenger range and many of them traveling long
distances on the same stretech of road. The consequence of this was
comparatively more drivers, a high upkeep expernditure, and a loss in
economy of size. In many instances one larger bus could have been used
to do efficiently and economically what six or seven smaller vehicles
were engaged to do. A school board, however, cannot easily bring about
fully efficient routes where pupil transportation has been contracted out
to private concerns, and espscially where owners of station wagons, bome
bardiers and small buses engaged to convey the children have expended
considerable investment for this equipment.

It is further evident from the comparisons presented in Table XIX,
that the services provided by contract buses were generally inferior in
nature to those rendered by board operated vehicles. The suggestion,
therefore, that the higher costs of privately owned buses is justified
by the superior nature of their services does not appear to be substan-

tiated.
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OF CONTRACT WITH

SERVICES

Contraet  Board Owned

Buses Buses
Percentage of bus systems characterized by each
of the following:
1. A routine bus safety check
. < i
a) every 1000 to 2000 miles o o o o o o o o o 214, 00% 47,00%
b) as required by provincial regulations . . 55.00% 53.00%
c) not Teported o . ¢ 4 o e 6 o 6 o e o o o 21.00% %
Z. A bus cleaning
2) Daily « o v s e s e e e e e e e e e e 35,00% 56.00%
DY WeeKLY o o v o v 4 b e v e e e e e e e e 37.00% Lh, 00%
c) Irregulamly C e e e e e e e e e e e e e 28.00% 0%
J. A medical examination for bus drivers
a) as a premrequisite for employment . . . & 31.00% 62.00%
b} as an annual check while employed . o . o Lo 70% 34,00%
b, A separately employed bus mechanic . . . . . 0% 18.75%
5. A supervisor of transportation . . o« . . . 0% 37 50%
6. A shop used only for bus maintenance . . . . 0% 6.2 5%
7. A policy of safe driving awards . . « « « o 3.00% 25,00%
8. The use of student bus patrols to:
a) help children at the bus doorstep o « « 3.00% 18.7 5%
b} help children across the highway . . . . 18755 50.00%
9. A prearranged “plan of action® outlining what is
to be done by the driver, the studen t59 the
principal, and the parents, in case of:
2) 2 bUS TiT€ o o o o v & o o o o o o o o o 9.38% 37+ 50%
b) a vehicle collision o o o o o o o o o o o 12, 50% 31,2 5%
¢) breakdown of the bus on 2 road . . . . . 18,75% 56,00%
d) a bus caught in s rain or snow storm . . . 25.00% 620 50%
e) unforeseen delays in bus arrivals or depari- ,
UPES o « o o o o o o o o o o o o o o o o 21.95% 62, 50%
£) bus transportation cancellations . . + « . 376 50% 68,75%

1

10. Use of literature and meeltings to inform the
public on mabtters of pupil transportation 6025% 25.00%




Summary
A review of related literature revealed that both resesrch and

experience support the usse of

An examination of pupil transportation in 22 divisions and 28 consolidated
districts in Manitoba indicated that on the basis of

le annual cost per bus seat

2. annual cost per pupil

3. cost per mile

be  cost per pupil per mile,
the cost for contract buses was significantly higher than that for the
public owned, Logically the difference in cost between the two types
of pupil transportation could not be ascribed to the differences in kinds
of roads because in many areas both contract and board-owned buses tra-
versed the same or similar routes. It was evident that contract buses
were usually not subject to effective school board management and control.
Therefore, despite higher costs, the services rendered by contract buses
were generally inferior to those provided by beoard owned systems,

Contract bus services thus appeared to be more expensive than
board operated transportation., It may therefore be concluded that the
application of the derived cost formula, as shown on page 39, would yield
results that would deviate even less from the actual costs than did those
in this present study, provided all or even most divisions resorted to the
use of predominantly division-owned vehicles., Until such a conversion
occurs, the derived equation would tend to provide some financial advan-
tage to those divisions that operate efficient and economical publice

owned systems. These savings could be utilized by them in improving other
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services. On the other hand, the
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would thereby incur monet

reas thal operate contract vehicles
wetary

pressures resulting
al over formula costs.

> from the excess of actu-
This might influence decisions toward the public

ownership and consequently a close:

tion.

closer quality control of pupil *ransporta-

This is not intended to suggest that all private vehicles should
e eliminated from bus routes In some instances,
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PUPTL, TRAN
As this study progressed it became svident that some considera.
tion should be given to those aspects of pupil transvortation which
contribute to the gquality of the services but cannot be msasured effec-
tively in financiasl terms. The purpose of the following sections, there-
fore, is to examine the general guality of pupil transportation services
as noted in 33 visions and 28 consolidated districts in Manitoba and,
where possible, to related these to the operating costs. As in the
preceding chaplter, the treatment of data in this section is somewhat less
bjective than that used in deriving the cost equation, essentially be.
cause ol the nature of
Bus hanie and the U.5.A., school

boards have

Manitoha elther own or rent
15 and

maintenance
Do 4@)7 Although a few school boards in
shop for bus maintenance, the fact that only 15.15% of the divisior
districts involved in this study employ a bus mechanic sugsests a need
Tor development in this direction.
supervisor of transportation any school board officials in
Manitoba agree that a large bus fleet demands special supsrvisory atten-
16
tion to ensure safe and economical operation.  Servieing of equipment,
proper scheduling, driver reerultment and training, purchasing and
specialized attention, The fact that 20.54% or 412

routing, all reguire




of the 59 divisions and districts surveyed, employed a supervisor of trans-

portation appears indicative of a2 trend tow

official.

Inguiries from several supervisors of transpertation showed that
the qualifications for such an official need to be carefully set forth.
Lester C. Winder, director of transportation of the Normandy School Dis-
trict in St. Louls, Missouri attempted such an outline of qualifications.
(School Progress, April, 1963, rp. 4@~47)? The supervisor, he maintained,
should:

le be able to write specifications for the type of equipment which

can do the job most efficiently and economically, giving due
consideration to such matters as terrain, climate and density

of populations

2o be able to establish the most efficient and economical bus
rouvtes and schedules;

3o be capable of setting up an efficlent preventive maintenance
program;

4, provide a driver training program;

5. know how to establish safety programs and acguaint the
community with safety rules;

6. be sble to keep all office records respecting students, driver
equipment, mileage, all transportation costs, and submit
related provincial reports;

7- be capsble of work
as educationsl T

a program of speclial services, such
ips and athletic trips;

#

2

ing out
ield tr
8. be knowledgeable in the concept of public relations;

9. accept responsibility for superintending a2ll matters relating
to student conduct pertaining to school buses and drivers.

Finding personnel to mateh such gualifications is difficult, but
much has been done in various parts of Canada and the U.,S.A. to improve

services by providing in-service training courses, driver training clinics




and workshons. One such course for bus supervisors and operators was
E = Ontavdc
P e Vrnila ULl

school bus operators and

United States and Canada were brought in to give instruction and guid-
ance in practiecally sver: the operation of pupil trans.

portation svstems.

By the close of the vear (1967) apparently nothing had been done
in the areas surveyed in Manitoba to provide in-service training for pupil

N

ransportation supsrvisors, and most of those emploved had never recelved

fax

2rds could make such

[

o
o
O

any speclalized training for the Job. 3chool
courses avallable at relatively small expense. Well. gqualified super

visors would he in az vpositlon Lo provide effective management that wight
result in a substantial saving of public funds, in efficient transporta-

tion service, and in the avoidance of serious zccldents.

Mechanical safely inspections While driver competance is impor-

Lant it is evident that a capable driver cannot provide safe transporta-
tion if his vehicle is in poor mechanical condition. In 1967 many divie
sions and districets in fanitoba lacked a regular and systematic program
of maintenance and inspection by well-gualified mechaniecs. Only 29% or

17 of the areas surveved indicated the existence of a2 policy of mechani.

provincial regulations. (Manitoba Regulation, 118/67)° In these same

her owned or rented a shop

4
a
o}
[6]
.J
d“

school areas only 10% or & school boa

Although this would

used exclusively

require additional expenditures for rentals, capital investment and
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salaries, developments in this directi

5
3

ope to render the type o
prevalent in many parts of Canada. (Katz)’
Polichek, supervisor of transportation at Quesnel, British Columbia has

reported that every one of the buses under his control is given a regular

monthly check, and detailed records are made of what is done and of all

the defects that are found and rso

on the state of the vehicle they have driven.

Safe driving awards A policy of dafe driving awards has proven

to be a valusble contribution toward top driver performance in many parts

of the United States and Canada., In 1956 Elmer Polichek of Quesnel,

U

British Columbia, was the recipient of the Ontario Safeuy league award

for the third successive year. (School Progr ﬁ)w During the same yvear
he presented safe driving awards to eleven of his bus driv Rach of

ny

them held a Class "A" chauffeur’s licence, had at least 15 years?! experi-
ence, and was a married man with children. In contrast to such an empha-
sis on safe driving swards only 13.5% or 8 of the 31 divisions and 28

oo

consolidated districts surveyed in HManitoba offered some form of award as

an incentive toward excellence of driving performance. This could be done

with a very winimum of expenditure.

Health of driver  Of vital importance to pupil safety is the

physical condition of the bus driver. The state of Pennsylvania evolved

L Je

a list of criteria now widely accepted in the United States and Canada.
1 12 T i ) \17 TV 4 4 k] 3 1 1 3
(Katz, p. 17) (Rose, pp. 124-127)%" This standard requires the driver

to be tested annually for vision, hearing, muscular steadiness and strength,
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~ause him

o
i
e
Bje]
oy
ot

reaction time, and fresdom from physical ciditions which :
to faint. Psychological tests are also required to determine whether the
iriver i1s stable, self disciplined and patient. He should also be a per-

healthful living habits. Compared with this, the standards re-

inzdequate. Only 42.80%

quired of school bus drivers in

r 25 of the divisions and consclidated districts surveved required a

.

ical examination of the driver before being hired, and 24,06% or 14

=
t=iy

school boards demanded an annual examination. Here again is an aspect of
pupil transportation service of vital immortance to the children, that
could be instituted at 1little or no extra cost fto the division.

Auntomotive accessories The Yextra®™ pleces of equipment that form

part of a school bus system constitute a significant measure of the local

emphasis on pupil safeby and efficient service. Polichek of Quesnel

“ 18 . .
(School Progress, p. 58) has insisted that all larger vehicles should
be egquipped with verv low rear axle gear ratlios, alir brakes, and tachno-

meters to assist in gear shifting at correct engine speeds. The Quesnel
buses are also sgulpped with defroster fans, additional inside heating,

special seating frames, defrosting rear mirrors, and windshield washers.
In addition, all buses carry chains, shovels and sand, and are equipped

with deep-tread tires througho the year. There are, admittedly, a number
of bus systems in Manitoba that meet the reguirements of those in the sys-
tem just described. OFf all the bus systems surveyed, 54.00% were equivpped

with additional inside heating, 51.50% with windshielf washers, 6.61%

with two-way communication devices, 29.10% carried chains, 55.00% carried
shovels, and 17.57% carried sand. Although vehicles conveving children

on paved roads near large urban centers may not reguire all the items



the ma

driver or how well

Jeopardy can arise a
school boards have
done by the driver,
gencies arise. (Nut
necessity of such a
given little attenti
Mhis is evident from

7

Jority of the buses in the province, do need such
them to meel eventualities with a maximum of safety
L_emergencies No maltiter how thoroughly trained the
quipped the buses, emergencies that place students in
L most unexpected times. In many parts of Canada

dravm up a “plan-of.action® outlining what is to be

the students, the principsl, and the parents when emer-
. ] Y j5 oy . +

tall, »p. 40) Despite general concurrence on the

policy, many school boards included in this study have

on to the formulation of a “pre-arranged plan of action®
Table

Humber of Percentage of
Emergency o -
> ¢ School Boards School Boards
le Abus fire .« o o . . . . . .. . . .. i2 20.03%
2. A vehicle collision . . . . . . . . . . 15 25,42
3. Breakdowm of bus on a road . . . . . . . 23 38.98
L. Bus caught in rain or snowstorm . . . . 27 6,76
5. Unforeseen delavs of bus o o e 6 o o s 26 4,07
6. Bus transvortation cancellations . . . . 33 55,93
Boarding and leaving buses, crossing roads In 1965, the Ontario
Transport Department reported a total of 194 accidents and 97 injurd 1w
volving school buses. Vost of these occurred on the 7 home and resulted




from improper bus evacuation and the careless crossing of highwavs.
The Ontario Transport Department has recommended that pupils

file vefore boarding a bus, with the younger children

ba,
e
@

should line un sin

o o . - . 17 . . s o
at the front of the line. {Hose, Do 126) ’ Many areas in Ontario have

followed government recommendations and now employ student bus patrols to
assist young children at the bus door and to escort pupils across highways.

Typical of the regulations prevalent in thatl province are those in sffect

in the Nassagaweya Towmship School Area. (Bornhold)B The school board

there demands that

1. students file in lind, girls first, boys following, and enter
the bus in an orderly way;

nle

2. older stude ts must be an examg fo
S5 from th

s ! r 3ou igey puplls and
assist them when alighting e

bus

3. students must not be allowed to run in front oF or around the
back of the bus; students must stand away from the bus and
wait until the bus has pulled away, then they may proceed
across the road after looking both wavs for traffic:

he each driver shall name two students %o act as safety helpers.

The idea of appointing “safety helpers® has been rather fully

developed in the Warwick Towmship School Area where John Beaton composed

a sel of rules and organized a bus safety patrol system. (Beaton) He

did this with the aid of the Handbook for Members of School Safety Patrol

the tules developed by the Superior Coach Corporation, Lima, Chio, and

from his own experience. The system is apparently worki:

Replies received from various divisions, districts and counties in

,..;
[#2]

different parts of Canada indicate that many areas have local regulat
regarding such matters as bus patrols, loading of buses, evacustion of
buses, conduct at bus stops, and crossing of roads by pupils. Generally

these are very similar to those prevalent in the Nassagaws and Warwick
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9
Townships noted above, and in some areas in Alberta. (Fadum)’ (Hall)
11
(Hawkesworth)
In Hanitoba comparatively little has bezen done at the loeal level

to formulate safety regulations such as those presently in effect in many

parts of British Columbia, Alberta, and Ontarioc. At the time of this study
only 8.47% or 5 of the 59 areas surveyed had instituted emergency bus evacu-

ation drills. The practice of having puplils line up single file before

boarding the bus had been adopted by only 22 or 37.29% of the school boards

and the use of patrols was prevalent in 18 or 30.51% of the bus systems.

Pupil conduct on the bus A further subject of interest respecting

pupll safety is student conduct while on the bus. Reavell, Safety Promo-
tion Officer, Department of Transport, Ontario insists that safe driving
is a full time job without the added responsibility of mainfaining discip-
. : 17 . , :
line. (Rose, p. 126) The same department has recommended that pupils
boarding a bus should be seated promptly and remain so until the bus has

reached the desired destination. Pupils should refrain from loud and

boisterous talking while on route., There should be no meddling with

emergency doors or other equipment. Directions and instructions of the

operator should be promptly obeyed. These stipulations are in accord with
the recommendations made by the Alberta Department of HEducatlion in 1962 and
since implemented by most divisions and counties in that province.

(Department of Education, Alberta)s

Similar action has been taken in Wisconsin where schools havegrgan-
D

. s o fo . w12
ized bus safety patrol systems. (Katz)

4 two-man safety patrol is
assigned to each bus. The patrolmen are senior students selected because

of their maturity, intelligence and status in student activities. One of
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the patrolmen assists the children across highways while the other one
insists that every pupil takes his assigned seat and conducts himself in
an orderly manner while in transit. According to Wisconsin school offi-
cialsg, the student patrolmen have justified the confidence placed in them
and have reduced disciplinary problems to a minimum.

That comparable action has not been taken in Manitoba appears
evident from the fact that only 3 of the 59 school beoards contacted indi-
cated the use of student patrols or a supervisor of pupil conduct while
vehicles are in motion. Only one of the divisions utilized a student
counecil representative to help the driver maintain suitable student
behavior. 0Of all the areas contacted, 31 or 52054% reported a seating
plan for students aﬁd only 7 or 11.86% attempted to have boys and girls
seated separately on a bus. In many instances the driver did not know
the names of the pupils and freguently he did not know how many pupils
were on board.

Communication with the public Apparently very little is being

done by school boards in Hanitoba to inform the parents on matters of
pupll transportation and the associated problems of safety, pupil con-
duct, and conditions required for effective service. Approximately 19%
or 11 of the 59 school boards made an attempt to communicate with parents
through literature and/or public meetings on matters of pupil transporta-
tion.
Summary

In retrospect, it appears that some of the changes in pupil trans-

portation services suggested by the survey would entail additional expendi-

tures. More specifically these would be:
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1. employment of well-qualified transportation supsrvisors,
us dirivers, and mechanics:

2. acquisition of additional equipment such as spare buses,
communication systems and other necessary atitomotive
accessories;

3. divisional ownership of shops for bus maintenance and repair.

Logically the savings resulting from good management and control,

efficient use of equipment, and the prolonged life of vehicles would more
than cover the additional cost of employing expert personnel and of oner-
ating division-owned garages. In addition to greater economy resulting
from the adoption of the practices outlined above, students would enjoy

4

greater safely and more acceptable transportation service.

g
It should be noted, also.that effective management would improve

the general quality of pupil transportation by attending to those aspects

which do not necessarily involve additional expenditures. Some of these

might be:

1o more frequent and thorough vehitle safety inspections

2. a policy of safe driwing awards

3. more emphasis on the health and personal characteristics
of bus drivers

L4, school board policies respecting
a) a preaar%anved plan~of-action to meet emergencies
b) pupil boarding and leaving of buses
¢) pupil conduct on buses
d) the use of bus patrols
e) emergency training for pupils and drivers

5. a means of educating the public on all aspects of pupil
transportation.
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fecommended Areas for Further Research Study

Further investigations might be conducted in such areas as:

1. Safety measures and pupil behavior in Manitoba®s school
transportation systems.

2o lMethods of selection and the qualifications of school bus
drivers in existing school bus systems.

3. The amount of pupil transportation involved in extra-
curricular activities.

4, Methods of transportation management and control.

5. Thesextent to which bus capacity is utilized.
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CHAPTER VI
CONCLUSION

The absence of a school transportation cost equation in Mani-
toba emphasized the need for a study to derive, if possible, a suitable
formula that would serve as a valid predictor of the operating costs of
éupil conveyance. Un the basls of research studies, existing practices,
and availability of data, six %measures® of pupil transportation cost
were developed. They were:

Factor 1  Pupil-average distance

Factor 2  Bus mileage per transported pupil

Factor 3  Number of transported pupils per square mile of
organized district

Factor 4  Number of transported pupils per bus operated
Factor 5 Assessed valuation per transported pupil

Factor 6 Bus mileage per square mile of organized district

Correlations between the cost of pupil transportation and each
of the values of the six selected measures showed that Factor 1 was the
best single predictor of operating costs, Calculation of the inter-
correlations among cost (criterion) and the different factors, and a
subsequent multiple regression analysis indicated that the ﬁhree best
measures of the cost of convevance, to be used with Factor 1 were
Factors 3, 5, and 6. From these a pupil transportation cost formula was
derived.

This derived equation was used to calculate the pupll transporta-

tion costs for each of the 20 divisions included in this study. A compari-

son of "actual® with these #ealculated™ or ¥formula® costs, whether
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expressed in dollars or in ferms of mill rates, indicated that the regres-

o]

slon equation was an effective device for predieting school transportation
operating costs,

Although this study very definitely supports the use of the regres-
sion equation technique, it is not intended that the particular "cost for-
mula® derived in this investigation should be applied to circumstances and
azreas not covered by the 1967 data and the 20 divisions from which these
wers obtained. To accomodate change a regression analysis should be made
each vear and the egquation accordingly modified to maintain its effective-
ness as a predictor of the operating costs of pupll conveyance. Subse-
quent experience with the cost formula method may necessitate the use of
factors other than those utilized in this study, particularly when further
data on school transportation become avallable and the conditions in‘the
wnitary divisions are more stabilized.

The application of the cost equation revealed a need for economy
and efficiency in matters respecting pupil transportation. Factors other
than the density measures used as a basis for the cost formula, affect =
school transportation expenditures and the quality of the services pro-
vided. Some of thess, therefore, were given particular consideration.

Reference to research studies in Canada and the United States,
and accounts of existing practices revealed that board-operated pupil
transportation systems are more economical and efficlient than private
buses. This was substantiated by responses from 22 divisions and 28
consolidated districts in Manitoba. A comparison of the twe types of

bus systems on the basis of (1) annual cost per bus seat, (2) annual

cost per pupil, (3) cost per mile, and (4} cost per pupil per mile,
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showed that the cost to the division of contract buses was substantially
higher than that of public-owmed systems. It was also found that contract
vehicles were not subject to effective school board managsment and control,
with the result that despite higher costs the services provided by them
were inferior to those rendered by board-owned systems.

Responses from 32 divisions and 28 consolidated districts and a
comparison of the pupil transportation services in thesé areas with those
existing in other parts of Canada, emphasized the need for effective
management. Some of the aspsels of school transportation which should
receive attention were found to be: (1) safety inspections, (2) safe
driving awards, (3) health and personal characteristics of bus drivers,
(4) driver training, (5) school board policies on emergencies, (6) board-
ing and wnloading of buses, (7) pupil conduct, (8) use of bus patrols,
and (9) communication with the public on matters of pupil transportation.
In each of these areas of concern very little financial expenditure would
be reguired to improve the cquality of service.

Such matters as (1) ownership or rental of shops, (2} employment
of a supervisor of pupil transportation, (3} employment of qualified
mechanics, and (%) acquisition of automotive accessories and "spare®
buses, would involve additional expenditures, including both capital and
operation costs. Good management and better bus servicing, however,
would lengthen the 1ife of the vehicle, improve the guality of pupil
transportation, and enhance the safely of students. The acquisition of
®extra® eguipment wmight be Jjustified if its use would reduce the wear on

the bus and minimize the possibility of accldents.




Both the determination of the cost of pupil conveyance and the

general quelity of the transportation services require careful attention

if the investments in schocl transportation are to serve the purpose of

ensuring safety and maximizing the educational opportunities provided by

the schools.
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APPENDIX A




PUPIL TRANSPORTATION ANALYSIS

Dear Sir:
I have undertaken a project in connection with a study at the University
of Manitoba to examine pupil transportation services on the basis of costs and

present government grants.

We trust that the results will be helpful in your efforts to provide the
best possible transportation service, and are pleased to inform you that this study
has the endorsation of the Supervisor of Transportation for the Department of

Education, and the Central Office of the Manitoba Association of School Trustees.

Information from the project will be supplied to the Central Office of
MAST who will make it available to its members. Would you please complete the
attached questionnaire and return it in the enclosed, self-addressed envelope at

your earliest convenience.

Opinions and any information you supply will be kept anonymous, all
names being held in confidence. Your frank replies will, therefore, be

appreciated. I thank you for your cooperation in this venture.

Yours truly,

(Mr.) Aron Sawatzky




Pupil Transportation Survey

Date 19

Name of School Division Number

Address

Name of Secretary Treasurer

Note: All answers will be held in confidence, and the names of persons or divisions
will not be associated with the data in this study.

1. Please provide the information as indicated below.

Number of |Number of

Total Total Bus
Elemen- Secon- Number Operating | Mileage
tary dary of Costs of Total
Pupils Pupils Pupils Pupil for
Trans- Trans- Trans- Transport- all
ported ported ported ation Routes
January Division
to owned buses
June
1967 Contracted
buses *
September  Division
to owned buses
December
1967 Contracted
buses *

* Privately owned buses used to convey pupils for the district or division.
2. Number of elementary schools in district or division with:

(2) ONE ClASSITOOML ..ttt ittt te e et eeaenas
(D) TWO CLASSTOOMS « ot vt vt e atae et ne et aeeneanas
(€) Three ClasSToOmMS . o\ v vttt e enas

(d) Four O MOTe ClaSSTOOMIS -+« v v v v et eme oot

3. What are your major problems and concerns regarding pupil transportation?
(Use reverse side of this page if necessary).

.................................................................................
.................................................................................
.................................................................................
.................................................................................

.................................................................................
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II Please supply the answer for both Division owned and Contracted buses.

Division- Contracted
owned buses
buses

1. The approximate average distance from a
student's home (yard) to the bus lineis . . . . . ... .. ... ...

2. The approximate number of miles that buses

travel before receiving a routine safety

check~up (not overhaul or maintenance). . . . . ... ... oo
3. If the board has a policy on speed limits,

what is the speed limit on:
(a) Pavedroads . . . . . . . . . ... i e

(b) Gravel roads . . . . . . . . . . . e e
(c) Dirtroads . . . . . . . L . L Lo e e e

IIT Please check (/Yes or No for both Division owned and Contracted buses, for each
of the following questions.

Divigion- Contracted
owned buses
buses
YES | NO YES | NO
1. Are bus interiors cleaned (swept, vacuumed,
washed, etc.)
(a) Daily. . . . . . . . oo e e e L
() Weekly. . . . . . . . . . . . .o e L
2. Are buses required to have

(a) Additional inside heating . . . . . . . ... oo
b) Windshield washers . . . . . . . . . ..o Leaaie
c¢) Chains . . . . . . . .o oo e e e
d) Shovels . . . . . . . . . o oo e e
e) Sand. . . . . . . . L e e e e e
f) Two-way communication devices . . .  |.... ... .0 |

3. Are bus drivers required to have a medical
examination

(a) Before being hired . . . . . . . . . L.l oo

(b) Once per year thereafter. . . . . . .  L... ... oo,
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IV Please check (1/)/ YES or NO in answer to each of the following questions

10.

11.

i2.

13.

14.

Does the division employ a bus mechanic?. . . . . . ... .00

Does the division employ a supervisor of
transportation?. . . . . . . . . . . . o 0 o e e e e

Does the division own a shop for bus maintenance . . ..........
Does the division have a policy of safe driving awards? ..........

Does the driver conduct emergency bus evacuation
drills? . . . . . e e e e e e e e e e e e

Do students line up single file before boarding the bus? ..........

Do you make use of student bus patrols to
(a) Help children at the bus doorstep . . . . . ..........
(b) Help children across the highway . . . . . ..........

Does the division have a pre-arranged 'plan of action",
outlining what is to be done by the driver, the students,
the principal, and the parents, in case of

(a) abus fire . . . e e e e e e e e e e e
(b) a vehicle colllsmn . e e e e e e
(¢) breakdown of the bus on a road e e e e e eaene.
(&) abus caught in a rain or snow storm . . . ..........
(e) unforeseen delays in bus arrivals or

departure . . . e e e e e
(f) bus transportation cancellatlons e e e e e

Are boys and girls seated separately on thebus . . . ..........
Are students assigned to special seats onthebus . . ..........

Is someone, other than the driver, appointed to
supervise pupil conduct onthebus . . . . . . . . . oo

Does a student council representative agsist the
driver in maintaining suitable student behavior
onthebus. . . . . .« « . . i e e e e e e e e

Is the bus driver directly responsible to the

principal for the safety and conduct of all pupils in

his care? (For example: Does the driver report any

misconduct or disciplinary action directly to the

principal?) . . . . . . o L e e o e e e e e e e e

Are meetings held to inform the public on matters
of pupil transportation . . . . . . . . . . . . . . ceeieeaa..

..........

..........

..........

..........

..........

..........

..........

..........

..........

..........

..........

..........

..........

----------

..........

..........

----------

-----------

..........
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MAJOR PROBLEMS OR CONCERNS REGARDING
PUPTL TRANSPORTATION

The following outline is a summary of the problems or areas of

concern respecting pupll transportation as expressed by the 32 divisions

and 28 consolidated districts included in this survey. The problem areas

are listed in descending order of importance based on their frequency of

occurrence on the questionnaires.
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Scheduling bus routes

a) Timing arrivals and departures

b) Satisfying demands for "oatewservice®

¢) Transporting kindergarten children

d) Controlling travelling time

e} TWansporumng pupils residing in isolated settlements
Obtaining and maintaining roads

a) Keeping roads passable

b3 Securing good roads for all bus routes

c) Maintaining feeder lines to main roads

Implementing safety practices
2) Enforecing driving regulations
b) Training drivers
c) Controlling traffic while pupils are boarding or leaving buses
d) Upgrading minimum safety regulations
o) Obtaining information on school bus safety

Making effective use of government grants
a) Introducing economy and efficiency when grants are inadequate
b) Avoiding inefficiency and extravagance as a result of grants
that are too generous

Repairing and maintaining buses
aW Instituting a "preventative-maintenance® program

b) Obtaining information on maintenance costs in different divisions

=
0
Bt

ablishing and maintaining good publie relations
) Informing the public on all aspects of pupil transportation
b) Establishing effective discipline on the buses
) Granting bus contracts
)

Maintaining control over privately operated bus systems




Cbtaining bus drivers

Hiring drivers who reside relatively close to thelr bus roules
Tocating well-gualified and experienced drivers who can work
on a part-time basis

Seeuring driver-mechanic combinations

o)

0




