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ASSTRACT

The purpose of this study r^ras to determÍne the suítabÍlíty of a

select.ed set of factors as a measure of pupil transportation cosÈ in

school divisions in ManÍt,oba. It was also necessary to give supplemen-

tary consideration to a comparison of cont,ract with board-operated bus

systems, and Ëo st.udy the general quality of the services beíng provided,

relative to the operating cost of school transporËation.

SOURCES OF DATA

The daËa for this study were obËained from (l) goverrrnent reportse

documents and records, (2) school divisÍon and district records, (3) ques-

tionnaires, (4) ínËerviews, and (5) letters" The L967 operational data

were used rather than those of other years because of the changes ËhaË

took place previously and che more límited scope of pupil transporËaËÍon

in the preceding period,

PROCEDURE

The following procedure was usedo

1n six density measures of pupil Lransportation operating cosÈs
were developed.

A weighting procedure r^ras applied to such data as: the number
of buses used, the bus mileage, the nurnber of centralized
schools, and Ëhe nr¡nber of pupils transported dai1y.

The L967 operaËÍonal daËa were used to calculaLe the nu¡nerical
values of the six selecËed facËors,

The values of the six factors were tïeated by a step-wise
multiple regression analysis to determine their relation-
ship to the cosËs of pupí1 tïansportation"

A multiple regressÍon equaËion was developed from Ëhe results
of the statisticaL analysís,
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The cost formula r^ras appraísed ín terms of applícabílity to
each school divísíon included in the study.

lfContracttl buses üiere compared i,rith ftboard-operatedtl vehi-
cles, respecting both costs and servíces"

The general quality of school transportation services was
examined relative Èo the cosLs involved and the nature
of servíces in various parts of Canada and the United
States "

RESULTS

The four best predictors or measures of student transportation

costs r,rere found to be: (1) pupil-average distance; (2) tne number of

t.ransported pupils per square mile of organízed territory; (3) the

assessed valuation per transported pupil, and (4) Ëhe bus mileage per

square mÍle of organízed atea@ The application of the cost equaËion

based on these 4 factors showed thaË 12 out of the 10 divisions included

in this part of the sËudy would experience tax íncreases or decreases

well below one rnill whíle only 4 divisions would require íncreases

ranging from 1.71 to 4"21 mÍlls, The formula was found Ëo be comparative-

Iy simple to apply yet sufficíently comprehensive in iËs measurement of

influences upon costs Ëo accounË for 85% of t,he variance between calcu-

lated and actual cosËs of pupil Ëransportation in the 20 divisions.

The application of the cosË formula indicated a need for invesËi-

gatíon on the loca1 level respectíng such matters as management.e econony

and efficiency. This was substant,iaËed by the fact Ëhat in 12 out of the

20 divisions the costs deríved by means of the equationwere below acËual

costs, It was further supported by t,he comparison of trcontracttl with

ttpublic-ownedrr buses, whích revealed thaL despite an inferior quality of

service the rrconËractlr vehicles were significantly more expensive Ëhan

Ildívision-oÌ,rinedf l svsËems "
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The fact that the general

vices was found t.o be inferior
once again emphasized the need

by the application of the cost

iËy of servÍce could be greatly
cial expenditure,

J
quality of school transportation ser_

to Ëhat provided in many other arease

for efficient management as suggested

formula, It üras revealed that Ëhe qual_

ímproved even çithout extensive fÍnan_

Both the cost of pupíl transportation and the general qualÍty of
the services provided require contÍnuous re-evaruation if the invest_
ments ín school transportation are to serve the purpose of ensuring
safety and maximízing the educaÈionar opporËuniÈÍes provÍded by the
s choo 1s 
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C.J-AP1j"'J1R T

THE PROBI,ijIi'[, ]ìIiLi{TED SlmrES Ai\iD I,Í]TTHOD OF P]?OCE"DURE

Every schoor- daSr i¡ 1965 over 20,000 bu-ses, bombardiersu and"

station 
'ragons 

transported more than one milr-i-on childr.en i.n excess

of 2"5 rnillion miles to canadass public schools" (Robertsu Aprilu L966,
^,^, \ / |p" )+)** Duri-ng L967 in i'ianitoba more than 2300 vehicles oper.ated daity

to eon-¡ey aver 4JuO00 students to ele¡rentary and seconday schools"
(Departmenl of Education, l'{a.nitobau 1,96?!5 u" the school centralization
prGgr¿'m advanees, transporta'Lion assurries inereasing signíf1cance in the
eclucai:ion s¡rstem of th.e province" rt is impori:ant, ilrereforeu -bhat

sehoor transpo;'tati-on shouT d be given car.eful_ stud¡¡ -i,o ensu'e economye

eÍ.'ficienc¡i and safeiy in the education of 1r6s.l¡"

+peleqeeÇ qf i,ìlqpgq_e

The purpose of thi -c stu-dy is to detorrnine bhe s'itabi-Iit.r of a

sel-ected set of factovs as a neasure of pupil tra_nsportabion costs i_n

school- divísions, consisten-r, ¡,rrth an adequate stanclard of .brairsportation

service rn lulanitoba' 'rhe criteria used must be rel-at,iver¡¡ inclepenclent
of local boai:d policy if the d,erived meå-surement formula rs to be u_ni*
versally applicable" r'r, r^^l-] alsc be necessary io give suppì-emenbarv

consj-d.eratíon io a cor.npai:ison of contract r¡:th boar:d*oÞeral,eC l¡us systerrs,
ancl-Lo s[ud¡,. ihe na'ture of ihe servi.ces being provi_ded, re1-atíve Lo the
cost of pupitr_ LranspoL:taLion,

Tregep"qq!+!1q+ elql. ih e _l'tånMot"
The ri'ran.Ls fo'r,ransportaLi-c¡n aL the'b:-ne of .uhis studl¡ T,re:îe



I

based upon the goÌ¡evnnentøs rrestimatee{ of need., with therqhopere .Lhai;

the cost of service in most år'eas r.roul-d be adequately covered i¿tthout

a-dditional local taxation" !"ccording to the þlanit,oba Royal Commi"ssion

on Local Govevi,ment organization and Finan"* L3 (Apri}, lgó/+, p. ll-z)

these grants are inadequate because they prod_uee øqualization only

anong those areas r,¡hich have a eomparable r:nit-cost of transportation"

ïn vie'r'i of the discrepancies betrn¡een divisions i,n the pe:" pupil cost

of l-rans'Portation, considevable variation exists in the l-ocel mill-
rate requirecl to provide a sat,isfaetory service" This point,s out the

need for some technigr:.e to determine transportation eosts, such a

measuring device shoul-d be adaptable fo different conditi-onsu and

should permit a comparison of the cost in one tjivísi.on r.,rítir thai in
another.

The principl-e of esequalizationtt has been r,ridely accepted ín the

United States and üanada as the basis of a foundatron educational pro*

gram' Essentj"ally this involves the establ-ishment and. acceptance of

a foundation or ninimal program r¡hieh all local authorities witl be

able to offer. Localities are required to contribute to a central-

fund according to an es'{:ablished foymula, with ihe provineial government

contributing an amou-nt equal- to the difference between the cost of the

foundation progrå.m as calcuf-atedu and the amount obtained from a uni*

form ra'Le of local taxation.

During t-he Lg200s the Educational Finance Inquiry Commissi-on

of Nei.¡ Tor"k outlined the basic elements of an equalization program.

(SLrayer and Haig, rg}j, p^ L?jlZZ The plan called for the estab-

lishraent of school systems which would. give eve:"y child in eaeh 1o-

cality an equal opportunity i,ri-thin feasibl_e limits, The necessary
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funds iver"e to be raised by local and/or state taxation on the basis of

an equalized tax burden calcuJ-ated on the ability-to-påy principre"

To insure eÍfective use of public fr¡nds and equality of educational

opportunity the eommission reeoÍurended close supervisíon and. control

of the schools or their direct aòrinistration by 'r"he state department

of ecl.ucation.

Johns and Þiorphet (19ó0, pp" 35A)I1 hr.r" argued that any ptan

to equalize edueational opportunities and costs must include pupil
'Lransportatíon in a foundation progyam, particularly in rural arees

rd:ere centra'ì ization creates di-stances which make r¿alking or índepen-

dent ti'ansportatron impractical, This poses a probrem ïespecting the

determi-nation of transporbation eosts" Should they be eal-cul-ated on

a basis different frora that used in determining other. cosis sueh as

instruetion, or should they be rsskoned on a single measure of need,

to be usecl for all aspects of the foundaiion plan? some studies,

such as those by l{ortu Q93Ð1ó ,oppo"t the use of a single measure

for cal-culating all aspects of edueational need, Bui unless caref¡ll-y

devisedn such a single unit cor¡ld needlessly retard eentr.alizatioit be-

cause allowanees míght not be enough to eo¡¡er pupil- transportation

costs, on the other handu such a unit, rnight unduly accelerate the

central-iz,ation process or even lead to over-centrarization"

Studies generally confirm that transportation costs are cl'ìf:

ferent from instructional eosts in that the latter are more closeli¡

rel-ated to teachersu pupils and number of el-assrooms, v¡hereas the

former depend upon such faetors as pupil distance from schoor, pupil

distribution ¡+ifhin the district or divisionu the type of school
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orgenization being utirized, road conditisnsu and topography of the
ârea'' These observations support the vier,r thar transportation costs
must be detennined on the basis of a complex rather than a simple
measure¡ åi'Id indepondent of criteria used. io arrive at instructional
needs"

An accurate technique for the computation of pupil- lransporta_
tion costs cannot be disassociated fron the eLement of adminisLrai,ive
control' The sirnprest way might be to estabr-ish a "provinciarlysã
operated and conbror-red transportation systemu er_iminating alr rocal
jurisdiction over costs. This na¡r appear to be undemocratic and tend
bo deaden rocal i-nterest and initiative. ït may be possibre, on the
oiher handu to accept localry incurred expenditur.es rrithout question
and reimburse sehoor authorities out of the founda-uion program fund.
sueh a plan would- tend to reward. inefficient and uneeonomi ca.- prae^
tices' still another procedur"e might utÍlize standard,ized schedules
of costs computed on the basis of faetors largely beyond the control
of loeal sehoor auihorities. The variables most frequentry used un_
der such a plan are related to distanceo areae density and population
distribution" They ean be usod. to evolve cosi equations r,rhich ¿rre

universally applicable" Such a plan would provide a maximum of edu_
cation opportunityu encourage the deveropment and exercise of local
leadership, and demand a senseof responsibility in the provision of
transportati on services"

The last of the åirternatives diseussed. above has been em-
ployed in Alberta- Idhen transportaiion costs r^rere first accepted
as a part of the foundation plan in 1g6r. the pupil transportation
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cosas 

''rere calcul-aied on the basis of a formura whieh used a modifíed
uÈdinrelli-ng-to*schoore{ distance facLor" (clrder-in-councir_, r9ór) 19 As
thÌ s approach entailed extensive data respecting ihe place of puprl
residenco, it inras niodified in 1962, (order-in-council" 196Ð20 The
new plan rnras based on a *density of populationle factor; clensity being
deier*ined by dirriding the rrunbel- of aeres in a d-istrict by the number
of pupils l*ro r-ive beyond 1f miles from schoor, rhe number of acres
per pupil l¡as dete*mined^ for each dlvislon or district" These were
classified into ló density ßroups after the forr-owing manner:

Density Group
iilumber

iVurnber of Aeres per
Transported pupil Cost Ìrer Transported.

Pupil

¿l,1-80

95.00

96,0t

1 t-ì 1401*1440 206"00

0n the basis of the correl-ations betr,reen the m:mber of acres per trans-
ported pupii- and the per pupil transportatíon costs of the preuious
year for each of Lhe j6 gï'oì.rps, an equation rdes devised for the compu_
tation of pupir transportation need. As indieated. in the tabr-e aboveu
the costs that were derived by the application of the formula to eaeh
densi-ty classificaiíonu ranged from $95.00 t,o $zoó,00 per tr"ansported
nupir" To determine the transpo::tation grant io a division the number
of pupíls in need of eonveyance .r¡ras multiplied by the amount per pupil
applicabre in the pariicular density group under r,¡hich the division was
elassified.



lloth 1961 and L962 plans emplo;red in Alberta indicaie attempts
to inel ude pupil transportation costs in -uhe f oun,lation pr:ogï.am" tsoth

treated transportation âs sepaïate from inst,ructionar or other costs,
and based the eomputaLions on some form of density factor rather than
merely on actua_l expendi-tures.

fn i'íanitoba, apparentl-y no atternpt has i:een mad.e t,o caleu-l_ate
'transportatj'on costs aceorciirg to any specifiec measurerúent f orroula.
llone of the regulations pertaining to puoil transportation, passed"

i-n either 1958 or 196Z no.r ihe amenc}nents of 1.960 and. 1966, sei for.th
any plan f'or ihe measurement of need in ord.er to pr.ovirle equaliza-Lion
of granisn and thus p;uarantee an adequai.e standard of i,ransportation
servi-ces" (r'ianitcba Regu.Lation, 5ar6?)12 rt is e¡¡i_crent from this
Lhat so¡ne atLempt must ire made.Lo de.r,errnine a suiiabl_e set of faci,ors
to measure ihe needs and therefore the costs of pupil transporia.Lioirn
and to relate these costs to L,he services prov.ìded"

&eþ!sd*F_!q{Lq-q*qïlÈl.e_gq4se

the basic principres to be usecr for the treatment, of the pupi.r-

transportation clata ir'ave been deríved from a nurnber of related- sfudies
and practices. llhese reveal a st::ong trend tor.¡ard the use of some

clensity measures in d.e'Lernrining pupil iransporba-bion cos-t,s as part of
a foundation program. co:irputations generaj J-y have been based *po'
such factors as the number of pupils neecling t:ranspo::ia-L-,i-on; Lhe ai.ea

ser:-oed; -'he distance traversed; -bhe schoor organi_zaij_cn; the icpczi:api:;r;
and- t:le coird.i'i,.t,c:rs oi' .r:oa,,:ls"

üo::t, (193il15 in his rriew Jerse-v s-uuily ernployed three facrors
in d-etermi'ning puniJ" Lransportation need. These were the srze of buses;



the distance travelted by the vehicles; and the

veyed" He gave his strongest support to the use

7

nu¡ll¡er of stucient s con-

of the density of school
population faetcrs,

Burns , (L93Ð2 in his researchn fol-l-o¡¡ed bhe correlational fech-
niques employed by luiort' He first found the relationship of the lrden-

sity of totaï populatíonu. to the ÊEpercentage of pupirs transportedÈÈ

and found a close correration beti+een the population density figure
and iyansportation costs" i{ext he determi-ned the relationship between

the rådensity of school populaiionrg and pupil transportation eostso and

e oncluciedu on ihe basi_s of the close coryel-at,.i onu that the sLate sovern*
ment could thus effectively predict pupil transportation need.

i'iobre, (rg4Ð)18 
"ft"r investigating pupil transportation eosts

in À'labama, Oklahoma and Ohio, concluded that authorities in all three
states made use of regr:ession equations in l*,_hich some density factor( s)

constitutéd the basis for the eomputation. rn Alabana the pupir trans_
portation needs ï'ere equated to a multiple of the averåge daily per
pupil transportation eost as d-etermined for the counties r,¡ith a speci-
fied population clensity and -uhe aggregate attend.ance of all transported
students" Oklahoma (i{oble, p. i-?ÐIB authorities ad.opted ì:he amou¡t

of Lransportation grant per day as Lhe product of' the average nr.:¡:bey

of pupils conveyed. claily and the amor:¡t per pupil per day as specifieci
in a cost schedule" The Ohio plan (Hoble, p" I?ÐIB enrployed a îe*
gression equation for each districtu using the nr:,mber of pupir_s con*
veyed and ihe number of 'transported pupirs per square mir_e as the
princÍpal faciors' The cost figures Lhus derived r,¡ere acrjusted in
ierms of some cost accounting factors such as the sar_aries of bus
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drj-'¡ersu deprecíation" storage of vehicresu inì:erest on caÌ:Íta} cosi;

-l-iabilities and the pu::ehase Þrices of vehicl,es.
ojìn his studies on puoi'l tra-nsportation, Johns (1928)' agreed

to some extenl; r,nth the CIhj-s plan as outh-ned. lry Nol¡le" Johns r"easonecl

't'hat all faelors suelt as ¡"rracl cond.itionsu types of roarisu transporta-

tion dj-staneeâ contv'act nriees ancl evei'l the cost of J-ivíng were eithey.

negativel:-\¡ or Þosi'Livelv r.elated i.rúth the density of popuration" Thus

nopulation rl-ensity could be ::egardecr as a sunmation of the effects of
the var.ious fa-eiors on ccst of. pupil tr"ansportation, and could. -be 

used

a.s an i-ndependent c::iteria for prediciing suc.,h costs" johns, the::eíoreu

evolved an equation ro'hich usecl Lhc percen-tage of avçrage daily attend.ance

ÞeP square mj-l e" La-mbertu hor+evetru critieized the íor.mula on the srou-*åd

that inequitíes v¡oulcl resul-i:u expecially r+hen applied .bo unevenly popu*

lated areås@ Johns (l.o+9110 ]ntu* argued for siate*aid based upon

cornputati ons girring equitable and objective eonsirlerat,ion to criter"ia
i:eyond -bhe contyol of l-oeal school boards"

luicl,ure canclucted a. stucì¡r in Iilinoi-s uith the purpose of ¿eve1-

opiirg a measuT"e of pupil -bransportation needn (cornell and" ¡[clure, rgug,
?

pp" 152^I5t)' He developed forr¿ulae based on a censíty measur"e of pupil-s

per sqils"T'e mil-e and jrroken into segrirents" In the equation

XL * A"7700 * 0'a56?XZ, the s.\rrnilol X, r,ras te"ken to represent the (esti-mated)

per punil transportati on cost ín dol-lars and X, tc reÞr"esent the nunbey. of
vural pupils iler squåre tnile" Tn srrmmary his forraula toolc i,he foll-o-,¡rinq

forms: -

l" For counties r.rith å.n averafle of ó or
square mile: T"7 = 0,TT00 * 0.056?X2

fatret rlr'¿s -l mrni I e nê-rr_ ur q¿ tJurLltro yv¡
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2. For countj-es i"rj-th å.n aver*ge of, more than ó rurar pupils per
squå.re mle but, not more than L1: X, = O,5B5t * 0.0262*;

3" !'or counties witn an average of more than i. l- ruz'al m¡nil.q Ìrê?
square rnrle but not more .t-ha.n ZZz Xl = O"1I1OO _ O.Oi}OX.z

l+" For eounties r+iì,h an average of rnore tltan ZZ rural puÞils þersquaïe mile: Xl _ 0"30C0 _ 0"00 50X2"

Àn analysis b¡¡ the ll-linois ildueation Âssoc'iation, (fg¡16)B subse:

quent to i'{clui:ess study indicated -r,hat pupil transportation cos-us â-1-G

prímarily rel-ated to such factors as'bhe size of the distrÍcts_ the
sparsit¡r of population, and the total number of pupj-l-s lo be transported"
The investigators reported that as the number of pupils per square mile
increased, the coffesponding cos'u per pupil for -cransporta-tion continued
to drop r]nti-l- a Ïather" si:abj e figure r"¡as ::eached at a population ciensi.Ly

of four or firre pupils per square mile" (p. 5ÐB

A studlr si¡nilar to that of lvieT.uz'e r,¡as undertaken in }fichigan Dy
4/

iviedlyn (t91+)') v¡ho sought to deterrnine the average cost of pupil Lrans-

portation and to iderrtify some controllable and. u¡eontroll-able factor.s

'¡hich influ'ence pupil transportation costs. His analysis led- to several
conclusions' îhe four major transportation cost components appearecl to
be gasol-i-ne, vehicle depreeiation, d.rive:"s0 sararies, aild mechanícs6

salaries. The variati-on ín arrnual per pupil eost f:.om dist*ict to
district, was:ij18"00 to gl5ó"00 andthe va.ri-ation in actual cost per

pu-pil per mi-le ¡¡as 0,1-B to 0"gg. The factors,,rhich fend to cause thÍs
differ"ence in cost from one district to another krere;

l-" The rer-atlonship Ì:eti"¡een the number of children per busroufe and -Lhe cost per nupil;

2' the pupil capaci-ty of vehieres and. the cost per puolr;
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"uhe numbe' of buses in the ir-eet and the cost of theoperatíon per vehicle;

the mil eage traveled by ihe fleet and the cost ofoperation of -bhe fteet,

Generally the number of pupils per bus route inile was considered a

better prediction of per pupil costs than the pupil density per square

inil_e"

3.n approach simílar to those ern.ployed in the United States was

used Ì:y I'ior"'at (rgfi)!? i,n his stlrdy of pupir -iranspo,.i;¿r-t,.i-on c.s,;s i-rr

"jr-Lb''ta" He used the operati-onar cost figures oi. the preceding year
as a basis 'for compuiation and, ohtained a coruela-tion betr,¡een å group
of three factor"s and. pupil transporta-[ion costs" Ihe ùhree faetors:
(1) group Lotal claysu Q) total pupil-'ìoadu and (J) round trip inì_l_eageu

lrere correlated r"¡rt'h eosts for eaeh of four classifications of bus-Ioad
groupíngsu viz,n 1-Bu g*Ig, ?.,_UA and ovey tt' puníI eapacity" By

using the ¡:ulLiple regression equa.bioir j,for¡rat arr.ived at a pupil lrans_
portation neêcì fo'mur-a ror eaeh of bhe bus-road. groupings" The equa.tion

for the 1-B pupil capacit¡,r groì.rp lrås Ç = o. 55zI\ + 0"30gp -r 0"1?2M, i"iith
I'l representing the grorrp tot¿l cays, p ropresenting ihe tota] pupil load,
and Ii representing the total round trip rnileage" i'{or.rat fcund that in 4/
out of 49 ¿ivisions in -{lber"la the use of the derived- fonmula for eaeh of
the groupings r+ouId keep the'Lransno¡'tation cost burden i:o mthin 0,08?¿

of a stand'ard p:roviircial- leuy of eleven rnil1s" He concluded, therefore,
ihaÙ the use of such a formu'la was justified as a measuï.e of pupil trans-
porfatíon costs incorporated i.n a foundation program. Coneeiva.blyu in
areas of low assessment and high costs, t,rre provinci-ar- g:rant might cover
a .substantial por"tion of the financial ìourden"

'ì

+"
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-4 rao:re recent stud¡' analysing nupil iransportation costs in

Kansas has ubilized a factoy analysis technique io detev'rnine cl-uster

r"elationship among a series ojl variabl-es aÍfecting transportation
/

costs, Dodson ( tçee)o selecled thirteen factors which, he conclurìedu

would cover almosi eveï.y phase of 'uhe school operation ihat might

influence pupil uansporta'Lion costs" These lfere: pupil population,

school areâe tota} assessed valuation, total adjustecl valuationu valu*

ation per pupil-, general mill lerry, lransporiation expenditureo number

of pupils transportedu nuitber of pupi-l-s transported 2å miles or mores

oper.ating costs, expenditure raie per pupifn transÞorlaLion density'

and iransportation expend-ituros per" pupit" 0f theseu only the rErnag*

nitudesr facLors r,rere for¡ncl io have a s'Latìstíca}l}' significant rela-

tionshíp" Table I sh6^rsn in order of i.mportancee the statisti-caf

relationship beLween transportation costs and eaeh of ihe 'lmagnitudett

factors "

It shoul-d be noted regarding DocJ,sonss analysisu thai the fae*

tors the.t have fhe highes'c comelation with transpor"tation eosts do

not necessaril-.f constitute a set of critr:ria that together r^¡ould yield

the best fov"mula for the eornputation of pupil transportation need"

This is becauso t.he criteria la::gely measure the same thing as i.ndi-

e¡te¡ì hr¡ 1-.he h'i øh eorrel:-ui otr of each faclor rr¡ith costs" AÞparentl;t,

yþe!*+¡ :egåe* ll lþli!"qÞe +e**n :gl+lls+}+ts* woga let-9i*i39!9rå

!!re! meaçures i;he di_fferent c.ompg+e_nts**whlc.h lggelher a-egoçn-!--{9q pu*

pr_*_if LgCpSpef þJ+gi--9.o-9.!8.
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Factors Correlation
District pupil nopulation " 0"?6TI
'fotal- assessed va.Iuation 

"556û
Dne,r'aì;inq cos Lsa 

" 
(:5iZ

i'iumbe:¡ cf pup:ils transporLetl ?i rniles or lnoîe " . "63gg_b¡.reuêï.ä.| 'In:LIL l.âiry "62s6
llr¡eber of pupils t:ranspoi:ted- "623/
franspo:rta-tion cJerrsityc " ,+53+

11iLteà o " i"58?

e' Based on al} schoo-i. rlj-strict expenclitu:res less funds spentfoz" capit¿l erlil ¿;¿, debi service and transpo:rtatio'
lñ" The tax levied bv the schoor d,istric i; 't.o raise f,¿ncls f oropei:aling lhe sehool_ bucì.gets s gener.a_l_ expenses

t Th" number of pupi Is transpo::ted per. souåre nile
,-t* Th.e geogranhi.c¿l- bour:C_s of a school disfri c.L
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jviosf of the facj:ct's r.r-secl i.n-Lhese resear.ch s.Lucl.ies Ìrave been

su.ccessfuLli' s,ït1rye,J- b;r var-i 6,is govern,ïents in the Un.i.uecl Staies
and canecia" -Â. z'evi e'¡ of some of bhe formul-ae ín rrse may ilustrate
ihis- In Incliana the sLate support pe:: pucil .r,,¡¿5 ¿y.yìr7ed at ì:y multi*
pl-]¡ing $20.00 l:¡y bhe sparsi-t;r factr:y.andj.his again by the abi]i¿.,
factc:'" (L:arr , t95il1 ,r. l-his for.nula the sparsit;r factor. uas d.efined

as the ra-tio of -uhe irurnbei: of ir"anspor'ued pupirs to ihe rounc irip
nilssl"s cÍ atl bus routes" The rrabíl_ìty faetorlÊ -i,",as lhe ratio of ihe
adjr'r'5¿*¿ a'sse'ssed valu.ation of the clist:"ic'L tc the nu¡rber of resÍde¡:t
pu"pils.

llrkans¿rs ar.rthor"iti-es cleter,¡nir:ed the allorr¡auce per ,ouniJ- by
di"viding the ave:"ar¡e ni;rnl:er of -oup-ì ]s ir"anspo:rted daíty by Lhe total_
area oÍ' the rlistrict in square miles" (Ðiason , i.g5z)7 t o_ur"eci_ation_

alloi'¡anee frued- f'or buses r"ras r"¡orked out on the basis of a ien .year life
of service for each vehic-l e" The ar-rerage cost ,per chi-r-cr for eacr.l d.is*
t;:ict l¡as cl-etermined on 'bhe ba.sis o-f the area crensity ancJ -Lhe act,.ral_

cosL per child"

fn lien'Lueþ the anounL of state aid 'n¡as cl-etermined by the procl*et
of the pupil clensii.-.¡ ancl- the clailr¡ eost pe-r pu-oil" (Departrnent of
'þ'-duca'tionu Kentucþ , 1.958)4 The cei:sj-t;¡ figure øas ob-bained b¡;. crrvicring
'i:he nurnber of tra-nsportecl pupils ì-n avera-qe dair-y at,tenriance blr ,¿þs ,uÌn*
ber of' squå"re rnir ss of area served" ìlhe daily cost .rrer pupi-r l.¡¿s deLer"_

mined by diviciing the total- anirual eost oÍ, tz,ansporiaticn by the pi:oduet
of the averaqe dail"y aftendance of conr¡eyed pupils anci the nu¡rber oÍ. davs
'i,he school r¿as olfenø

"&nothe:: formrila ernpl e;¡s¿ in calcul-aiing transportation costs is the
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öne used in South Dakota (t'telntyre and Combs " Lg5Z)14 rolru*e the spar_

sity factor 'r'ras computed from the clwerling-to-school di-stances for
each child and the number of pupils transported" To de.bermine the

nature of fhe clispersion from r¡híeh a regression line couJ-d be ob*

tainedn the costs r'rere plotted against the sparsity factor. Thås

regression line was t,hen used. as a measure of transportation neecf"

Äs the cited literature irlustratesu researchers recognize

that both demographic and operational factors infruenee pupil trans*
portation costs" The selection of criteria for use in cost computa_

tion has been tinited, howevern by the need for o,uantitative measu?e*

ment because some factors are d.ependent on the practices and" policies
of l-ocal school boards and are su-bject to local_ manipul-ation. con_

sequently most researehers have agreed i,rith BurnsE contention ( p"*)z
that it is pye{erab_te _!o Èetermine pupil lrançport+Ligg*ggggg_gjg

!þqqg{O"ç "q"tqu in terms o{ natqågl_gq-*ggnqt+nt- (demographic) factors

!il+! qe-Il_t]gllgJg o,f a loeal school

þqeq4" For the purposes of this studyu essentiall)¡ those r¡ariables

that are rel-atively independent of rocar manipulation have been

selecLsd as a basÍs for a measure of pupil transportation needu

This shoul-d make for both eeonony and efficiency" rhe basically
non*demographic factors'ç.ritr be gíven supplemeniary consÍderaiion"

T-¡eq.Epgq!?tion Cos! {.ae!qrq

rn vier+ of the studies anc formurae considered abo¡¡e, Lhose

factors fhat have been most frequentry used and have served most

effecti-vely ín the rneasurement cf pupil iransportation eostu have

been seleeted for" r,he presenL study" These factors may be ouflined
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as f ollor,rs:

1. Pupif:Aqerq.ge Ðiçlanqg

The nurirber of square mi res in the division is divided 'ov the

number of centralized schools to get the average number of square

miles per cenLralized sehool-. The square root of this val-ue yields
Lhe approxi-mate d.istance over r¿hich pupilsu on the averages are
transported" This average di-stance times the weighted average of
the number of pupírs transporied daily, provides the pupil-average

distanee for eaeh division" This is basicarry an area*distance

faetor, Variations both in the number of pupils trai:sported and

ín average distances, would be relatively independent of rocar board
policy"

2,

The total daily mileage of arl buses is di-víded by the tot¿.l
daily bus load" Both distance and d.ensity factors are involved- here.
this fae'bor introduces an element of locaf board infruenee in so f.ar
as the nurnber of bus miles could be changed, e"g" if gate service is
provided.

The weighted average of the number of eonveyed pupir-s in eacll

division is div'i-ded ìry the number of square miles of orgamzed distriet.
This is basieally an area-density factor. The measure could not be

ehanged appreeiably by school board poliey"

4"

The r'reighted average of the number of transported, pupirs in
each division i-'s divided b-i¡ the number of buses operated. This is

3, {Uqlþe_q qf--transpori:ed uqre mile of q_qganized district
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noL ci'ectly e-n area or,fi-stanee facto:.. Ihe fact,o¡, use,1 rnight cause

local- boards 1,o operate buses t,o rnaxrmum f easible I cad. and produce as

;'nuch as cossibr e an eo,uar izai-i-oir o-f pupil ii:avell ing time pe' da.rr"

5. 4q"q?ååeg*rel_Belrge*per !ßgåggrled pgptl

The assessment for" eaeh division i,s divrcred b.y the r,¡eightec

å\¡er"aEe of the irrrmber of -Lransoorted. pupils. This factor croes ng_!

rnake uso of area or dista:rce, and is r*rgely íncepenr,.ent of rocar-
board- policy"

6'ilpq--ni-leaa9-p9r.*sqgår9**'--re-eg*9rgg*y-,-e4*É]"-si{}q.rg

'Ihe dail¡¡ bus m'ìleage ís divicled b], i-he 1_urnl¡ey"

of terr.itory" This facto:r involves both d,istairce and

easily nodified by local poticy in that the nr¡-aber of
remain fairl-v conslant although the bus mileage rnishi
loi¡ boarC policy.

]-{ea!ser!_gl*D*e!g

x" t+eightínq procedìrre was emploved. r,¡?ren clealing with bus mrleage"
the number of bus rou,tesn and tÀe iru-mber oÍ, puFils t:"ansÞorted claily"
l4ei-ghti-ng involves multip-tying the totals for the Sp::ing lenn by six
and- for the Palr- Tern bi¡ fou.ru acìding urese pror'ucts and dividins Lhe

srm by ten to arrive at an overall_ rnonLhly avel:age,

correla.[ions betrueen costs of pupil -uransportation anl each of
the valrres of the selected fac'i;ors r.rere careulatecl" This qer¡ealgd

vþleþÆg!9î-Pn-{99*gigb9:! -*q, + pÍ99:1g}9g*g{*!:*n"*.eg**!-,14*99sts and

gglgb*r*Egg*l*gg:!" T.tr.ese calcutations incti_cared the necessit-v i.or
usi-n'g more than one facior in a for¡iula- for u:e basis of ir"ansportation

of square nil-es

ereao It is not

square nil-es

i:e ¡¡¿ri eci some¡^ùat
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cost prediction_

To cletermine i.lnich set or conbination of factors wou-l-d together
form the best measure of transportation costsu it was necessary to per*
forrn tr+o further ealeul-ations: firsto t,o estabr-ish the lnþ¡-correr_a_
tion among costs and the different factors (i,." Lo work out an

intercoffelati on 4I4qqß the neasur.es) aird second-n to use a step-wise
multipre regress-ì on analysis" This second computational proced.ure

invol-ved seleeling in_qank_glder. €gqqq_eqpo tho !4fee -q,f four best
pqecielqqe qr -4eq--s-uqqq pf @*c-9sr,s, t,o be used.
'r'rith lhe fii"st or best measure as cleierrnined by the simpre eo*efatíon
proeess@ The second factor mad.e ur: for Lhe maxi-mum criteri-a variance
reinaini-ng afie.i:he first measure had been selectedu and liker.rise
the third after the fírsi tr,¡o had been chosenu and. so on until ar_t

fac'Lors were serected in i.he order of their contribul,ion .uo.¡,rard

accounting for a ¡naximum of the remai-ning criterra variance" rhis
procedure took into consíderation L,he di-rect *er_aiionship between
each factor and the eostu and alsou lhe indirect rel-atíonships rohich
prevailed arnong the various predictor factors"

the next' step in the proeess r.,Ìas to carcul-ate the cosfs of
studeni iransporiati-on as appried Lo each dívision using the derived
fovmul-a and eomparing these compured" costs ro¡ith actuar- costs .Lo

appraise the effects oÍ' the apptÍcation of the forrnula to each

division' lì'rom thi's it was possible to cìetennine che most appro.¡:r.ia-ue

set of"Í'acio::s i-o -be used as a valid basis Lo neasure pupil transpor_
iafion cost in i'ianífoba, Considera.L,.i6¡¡ Lr¿5 also gi-ven to lhe nature
of servi ce rendered. i n :"elation to the carcu]_aÌ;ed ancr. actual costs
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of trånsÐcr.te.ti_on"
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S_gqqç.e_çI*i?*Íe

sour"ces of 'rhe data. for this tyansporta.tion study .r..dere;

Department of F,d*cati-on Annual Reports, documents and
records;

Department, of l"iunicipal hf faírs Annu.al Repor-bs, rlocurnenì;s
and recorcts;

reports froin the Deparbments of Education in oLher" -ç..¡eslern
provinees;

reÞort,so monographsu etc" u from Teaclterse and. Tru..steesE
Associations in ot.her provinees;

l''íanitoba Government Orders-in_üouncil ;

Fub-l-ic School- Acis e.nC relaled r.egu1a,Lions;

Í{a.nÍtoba Ðivisionat üffiee r"ecords;

questionnaires sent to the divisional offi,ces.

tror the purpose of i,his stud;r r,he 196T o,oe:.ational data for
-ooth the ,Sìpring and Fa]r- Tenns were utilized, .ç.'th annual figures
ari:ìved aL on i;he basis of a r,,reighted average, rt was necessary to
determrne and cornnare ì:he costs of sscont*act'e r,¡i-bh r{boarcl-operated-rË

transpol"tation for each division and io rel-ate cosi,s to the ser,¡i_ces

p::ovideci. Deterrnining the eosts for" each term and fo:: the entire
fiscal- .rear permit-ued the use of fínancial- r:eports from vari ous

fîoverTlrÌÌenL d-e'o.qz'-Lrnent,s and macie l:ossi"ble acj justments ín data necessi*
tated bjr ihe adrni-nistratíve changes in some of the school d-ivi-si-ons"

Fo:r a numbe:: of reasons the rg6'7 ra.ther than -the 1966

operat:ional- daia r¿ere the most apnropriaLe figures Lo use respecting
boi;h costs and serr_rj-ces of pupil transportatÍon, During L96? the
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ner^i uritarv divìsion p;z.ant s-:¡stem came inio eífectu alloi..nng the lesser
of '91.75 perpupir o' the a.cir:.al per-pupi} cosis, to be paid to bhe

twenty divisions that had established a sì_ngle board to control both

elementary and second,ar"y education" 'Ihese gra-nls r"rere retroacii.¡e t,o

January 6u 196?" Eleven other d,i-¡¡isi-ons on a second referendurn voi:ed.

fo' u¡ificatì on duz'ing the ;rear" and- the higher ,grant system beca¡ire

effect-ìve a-t the beginning of i.96g" Eight rural dírrisions rejected
a unificaiion vol,e during 196T" ïn total, these nineteen divisions
receirred f'ansportation grants t,o the exieni: ot' $too per pup_Lr or
enough ¿o cover aciual costs, whichever T/üå.s i:he smarler" arnount" r.¡rth

¿çrants payable to both the secoirclary arerÌ elementa"ry schocL. boarcls ì n

the non*unitar.¿ divi-s-i ons. The administrative srr.ucture i,¡ibhin
i:hese divisi.ons including the exisiinã tr.ans.portation systems: coi,l_

tinued substantrall.y u.:nchanged clur'íng bhe ¡¡ear, This made possib.r-e

a- compari-son of puuiJ- ir"ansþortation 
'oricies, costs, a.nd serr¡icr:s

in one di.¡:r-sion r,¡ith those in ano-Lher"

The data usecl. a.s e. basis for selectíng a suitaÌ:l_e seL of
oupiJ- transportation cos-b measurernent fact,ors r,¡ere derivecl essentia-LL.r¡

f::om ur.niiarr¡ divisíons ( j.g6?j" because:

"r" the non-unita.ry divís.ions (1"ç6n, r¡ith fer"r excepti.ons,
rransÞoz,ted, seconda::y pupil s;

?, sehool clisi,r"lc-h,s 
'.¡:thi-ir ihe non*un-itar.y d.ivisions (196,7)

conver¡ed only el enenLary oupils in rl:l-atively small
nr:¡nbers ;

3" iL was possible Lc obtain i.nforinar-i-on :reo,u,ir.ed, io ma.ke acr*justments in the data 'r,o acco*rocr-abe an;, si_g;nificant chairgesthat occrr'red in these af'eas respectrng snch inatl,e's as r-he

?y?:" of buses and ilre nunber oi punrls transpo.,:ted;(ú1ost non*u¡ítar;r clivisions and schoãl drstricls r.¿ere unableto provid.e thj-s kind of data-)

4" Lhe daia frorn Lhe preciomj-nantl,y urìran unít¿rv cl.ir¡ísions coul-c'
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Ì-lÕt be us'3d' cìue to the liigh poru)-a.lion co¡rcei-ri1.aticn, thehiqh as*"sssed, '¿a.r-.uatíonu the s'oaJ-r- acreåge, ancl, in so¡leca.seso tire :'e1.e_tir¡e-l:.f sm¿.J-i.. num'ner of pripil-s i::anspoyied-.

ll,s e, Ì:asis :io:r ccri:na.r.ing i:he eos.L of coi_i.L:raet r,riLlt boa"::d"*ol¡ned

ìri-rs s.yst'eri:e , and for de-Lernininpi th* natr:r'e of seï-¡ices pr.o.ti_Ce,C, the
çlata fra:n 20 unii;ari¡ cli-visions (196?)n 2 non*unilar;,, dir¡isions (196?),
anc 28 conso-l-'ìd'e'ted. schoo-l- cìisft'ícts -vrei"e utilizec-" The nr"eclominantl-y

ui^ban rl-i-visions, 1-B non-unitarr., (Lç6f) oli-'¡ísi-orrs anrl 1l- conso1i.ate<i

school- cl-istricts 
"nthin Lhe non*unitary dir¡i.sj-ons r.ie¡.e not included- in

Lhj-s studl' because:

L. the ij::r,banizecl crvisr,ons; fu:nj-shecr r-it,il-e basis fo' coinnar"i*son r.rrur the rr¡"eclom).nanr_J-._¡ ru,r¿--1" e.ï"eas;

2* infr:rniai;ion _['rom i;he 1g :roi.l*uni.Le.:.y c]",ir¡isions { Lg(:?} ancl1l- conso-r-jcjated schocr drsì:::icis e r.¡ê.s eitÌre:;: seï.r o.*siyi nac cu.z.ate oï l111a1.;"ei]-aL.le ;

3*,ihe'.:-i.:consolidal,eri school_ dì s"l:r:icls r,¡iihilr .ihe non_unita:..¡
s¡,rsr',ern -¡ez'e noL ineru¿ed because af ,uhe ieck of -;;;;11ization anri a ccnsequent absence of punr.l trairsÞo::tati-on"

:IpeËJ.er!"pg!aål{*t9gs*r+9_ta!_iq+s

$ínce ihe ¡nethod of schooj- br:s or..mership anri the qenel:a1 cuali-"L¡r

oÍ' services prorrÍ-d-ed r+ere iss'es of ímportance in ihe nrovinceo essen-
l'ial1"y iirse-p'r'rabl-e frorn e consirievatioir of mipil Lr"ansporta-Lioir cosis.
j"i; r"ra-s nece'ssaï-\¡ io give supirl-emen'La::.1¡ consideraiion .Lo -Lhese rns"L.Lers"

Ïn Chap-i:eL' Tr/ a comrrar.j-son i_s ¡na.Ce betl.¡een s$privaielr/*o.i.meC$B and
sÈpubh-c*or'n:ed1! bus s;rstems" chapter v ciea.-rs r.¡ith p- sir.rcrr¡ of .1:he

qu"a.llt¡ of ¡ru.nil lr.ansi:orta.ì:i-on servj-ces j:ein.q pror¡icled.
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Då'iA., P.d.OCEDUEE.q , AI,N ÌrI\TI]T¡]GS

'ilhe values of the si-x -facior:s selec'ued for fhis ,stu-cl.lr aïe se-ii

forth in Tabl-e Iï' üolrej,aiioi')s l{ere ,feri.¡erl J:e.ì.r.rreei: each. factor and

the aciual cos-L o:[ nupi_"I- ì,r.a.nsportafion (cz.iter"ioir)- Tni;eyco.l^:-elations

aìrlonÍì fhe faeto,r,'s 1.¡eiîe 1;hen de'Ler'nj-nr:r1 a:¡:rl the j:::oced.u-re pireviousl;y

descri"bed (see r¡age 16, cha-'pi',er I).n.as ernÞ]o.yed to esia.blish the cr.c]-er

in r'¡hich corrr'irinations of facLo.rs na,,v lre use.C. io L¡iel.,l the best pr.edic-

i:i.on of ¡ru;cil lr.ansl¡ortafj.cn costs.

ri:,c^lle'*l:q.r-s*gF-p-+..-l-*-l{9åpli{H?g -l-i+pl}.-lqå,çåep-Í!q-!¿g-**Ç"sjs

tfhe data wei.e ohl:ai-ned í¡"or;r 20 cli-vísi-ons involving the

t:lansì:r:r"t¡.lioir opera'L-ì ons,:f" j-_cl67 or-il1', Ihe sjx facto::.ç u-sad, i.¡erre:

l-. Pu-pi1--avei:age di-stance

2" Bus rnil-ea,ge Þeï. t:ra:rsnor.ted -irr:pi.ì_

3" iiiu¡nbe:. of tr"¿nsÞorLed- pu,o:i.ls per ,:Çuere mi.l-e oiî
organiz. eC, d irri-si6i1

4" I'lu:nber" of '{:ransporied pu"nil_s per bus opez.ateC

5" Assessed valuatiolr .¡:ei. tlansporierì pupil

(t' Br-rs mil-eage ÌlÊtj'squ.å.lie iaile of orsanize,l, dj-v-ìsj-on.

,lss-*!.it ç,r+! ._e.1" --:19 .ti::*

The ca"ba ',¡e::e ¿-cjus-bed- .bo ¿Erply 'uo f.he ca-l-eircla¡r .year rs;¡

"wei.¡ghting'1 therr" Thus i,he figures ,flori;he iu¡e -l-erm 1¡rel1€ i1ltitípliecl
by 5 corresponcl-inq to fhe ó lnon-i;hs fr.on ienr:.?-r"j¡ t-,o,-lr,ine. ,jlhe clata

for fhe i-]eceirrber term r,¡ere rnul-tir:r ie,J by 4 cor:resÞoncì.lng -bc the 4r

nron'Lhs j-n this tcrm, These nrc¡cj.ucì:s ,Ãcre L'nen ad,Jed" ¿.arj th'e surn
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divided by 1,0 to obtain

r{adjustmentrs rr¡as apnlied

central-i,zed schools u the

mileage"

25

a r.rei-ghted average for the calendar yeåre This
'[o the number of pu_"oi]s conveyed, the number of
number of buses emnloyedu and the daily bus

l9eçglpf+. Factors

Igprl:åy9r*s9_Ð]s_L?ås9

The nurnber of square miles in each division was divided by
the number of cenLral-ized schools to obtain the average number of square
rnil-es per central-ized school. The square root of this value yielded the
approxima'r'e distance oveilroirieh pupílsu on the averages were transported.
thj-s average distanee Î'Ias mu-ltiplieci by the weighted average of the nurn-

ber of pupil s conveyed dail-y, to provide the pupil-average distance for
each division" The numerical values for this measure appear in Table ïï
column (2), and va::y from a ror¡- of 2us5o"t+65 for Divi-sion /r to a high of
18,877"5r2 for Divisi-on T" such var"iation ma¡r be escribed. t,o the dÍff-
erences arnong the divisi ons in the number of students .r-ransported 

and
the disì;ances they I'Iere conveyed to centralized. sehoolsu both of r,¡hich
would be relatively independen.r, of local board noticy"

The totar daily bus mrreage in a division Lras dirided by the
total- number of pupif5 transþorted daily by al-l buses in that divisíon"
The numerical var-ues for this factor are risted in Tabre ïï, column (J),
and var.'r from a Ìor,¡ of 0"6800 for Division A to a high of )"3420 tor
Division i'ü" Thusu for every student eonveyed in Divi_sion A a bus
travel-1ed an average of 0"68OO niiles as conpared to j"34ZO mil_es in
Di-vision N" iyilease figures might be modified by board poricy re*



26
specting such nåtters as bus route patternsu ,ugate_serviceq?, emplo¡rment

of ¡edivision*ornr¡rede{ as opÞosed ,r,o i?privafe}y-onned"* busesu Lhe sizes of
'ottrsesn and the use of feeder routes. Populat:-on movements r+ou-l-d. also
affect the sehool- bus mileage although this rorould be beyond sehool board
control,

igssÞ q4 Aqeq

The weíghted average of the number of transported pupils in
a school- dj_vision r,¡as di_vided by the number of square mi,les in that
dlvision* The var-ues as a¡:plicable to eaeh unitary division are r:e_

corded in'Table fr, cor-umn (/l), and indicate a 1ow of 0" 536j trans*
porNed pupils per sq.uare mi,re in Division rJ and a high of 4, 5gi5 yn

Division G" This range revear-s that the varue of this faetor is
approxi-mat,el-y 9 times as greali in Division G as in D. This measure
again is not subject to appr-eeiab-l-e variation by Lhe local school_

board because both populaLion figures and size of. bhe division are
beyond the powers of .Lhe divisional school board.,

i'¡p¡nþer pf Tq+4

The weighted average of ihe number of pupils conve¡.ed in
a di-vísion was divíded by the r^reighLed. avers-ge of r-he number of buses
oi:erated in thaù divísion" Tabre rr, corur,n (5), indieates a roi,¡ of
16"91'z transÞorted pupí1s per bus in Division N and a high at Ltg"z'I
Ín Division L" some vari-ations in this measu*e cou.r_cj. i>e caused b¡.

schooï board pol_icíes on such matters as ilgate*servicere and partially
occupied or oveï'crowded buses. This fact,or is rargely governed" Ì.ow_

ever? by the seatter of population.
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Aqqeese4 {e}ua!i_q+ pq¡*frenspqqled f!1prl

This factor áoes Tlot. arnnln¡¡ oifhar rligfance or âreâo The

balancecl assessrrlent, Íor a division r.ras divided b¡¡ fhe weighted aveïage

number of -r,ransported pupils in thal, aï"ea. These val,ues appear in
rable rIu col-umn (6) and show a ron of V 5,201-"!2 per transpor.ted pupil

in Division ivi and a high o¡ $38,1+0j."g0 per pupil in Divisíon I" In Lhe

latter the assessed val-uation per student was about Z times as great as

that in the former. Variations in l.he val-ues oí this measure r.¡oul-d be

infl,uenced only slightly by changes in school organizati-onu being large-

J-y indepenrlent of locaL school board policies"

Fqe l:iile+se .per sq.peîe Jrile q{ Qlg.q_r1l?." g-*årp,e

The toi,al daily bus rníleaqe -j-n a dlr¡ísion ldå"s divided by

the number of square mrles in thai: division" "ås reveal-ed in Table TI"

column (/), this measure of densitv r¡nøed frnm s low of O,BJJJ pus

nriles per square mile in Dívision A -uo a high of J.05? 5 in Division G.

Alihough bus nileage may be modified by boarcl policy as described uncler

i-qe Þi lg*,S*e-_-pet_!g3ng.pgl!p4 Pupfl (p" ZÐ u Lhe nurnber of square mil-es

of organized drslrict remain constant.

Sta!+q!+qel Treatmggf of the_*Si:." Dene.ilf -I_eç!qqq

Coeffícients of cor:.elation betr,¡een ì_he cost of pupil-

transpor{:ation in [he divisions and each of the va]ues of the measuïe*

mevrt Í'actors ¡"lere calculated. These correla"tions are su¡nmarized in

Table III" Factor l- co¡relafed hjøhest.r¡ii.h f.ho cost of nupil iyans-

portation and was bherefore the best measuïe (,r:redict,or)o of pupil

#r-Jã'tãrs usea
al-so be call-ed predicfors

lrê,+ sìli^ê niini I i-p=ncnnr t.¡l.i nn Ê^c+ ^ ,-..-=,uv,r uÞ ill¿,y
pupil transporta-bion costs"

LC)

of
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.iAtsLE ITT

Sf1'iPLM CORJìEI,A'IIO]']S ,3dT1,,.fiEiij COSTS OF' PÜPi], Tfu\irlSPOr:ì,TÀTICi,]
rtñD C05T ivi!,rX.SUR,qrl-Fli'lT F¡\C ICrRS

_tu:a:

FacLor Fe-ctor Correlation Correlation
itirrrnber l.¡ith Cost Squared

Pu-pil*Avorage
t'istanee 1 +0 "'7940
illr s i'íi'l og øo 'nar

Tlransported. Pupil
liumì:er of 'jli"anspor.ted_ puni.l s ps¡
square mile of Organized Area
itiumber of Transpor.ted pupils per
Bus Operated

Assessed Valua'i.ion
Transported Puail
L3us i'.ii-leage
of Organized

per square mi_ì-e

4

+0 " 5440

-0.0940

*0 
"?81þ0

-0 " þ800

+0 "2055

a"630+

0 "29 59

0 
" 0088

0. 0807

o.z)04

o "+223
Area



2q
r-råì'tspo¡^tation cost,s" !,ac.Lor 2 placed second, highest"

To deie.míne the degree to r..,rhieh the various facì:o::s cour-r. be
used to Þretlici eostsu the corr"elatlons of T,able fIï r^;ere squa::ed"
This yier'red 0"6Î,o4 tor 

'aetor 
1 indicatí'g that by ítserf it r¡ourd

account for approximabely 63r, of ihe ope::ating costs of nupiÌ trans_
poi^ia'Lion" rt r'¿as cr.eernec necessary, thereforeu Lc use mo.e ì:rran one
fac.'or iir the final f'o¡'rnula" To deternine which additional mfacLorsrr
'r+ould assi-s-b in inc¡easing the percentage of inf,fuence upon the cost
of pupiJ- t'airsportaLi e¡, the inter.-eorrela'íon among the faciors ï,ras
deiermined' ihe resur-ts of l+hicl: are su-nmarized in ïabre rv"

rhe complex rer ationshi-ps 
'.rnollg 

the cosi and rneasuremeir.L. fac_
tors' surnma:ri-zerr in T¿'c'e rv, emphasiz,ed the need for further" statis_
tical procedures to seleei a second, thircl, or. evelf a fourth factor
to be e¡irplo:,¡ed colleeiively for cost predíction purÞoses"

The met'hod of anal-ysis used for de-,.er.rnining ihe optirnum re_
lat,icnship between ûhe cost of purril tz"ansÞortation (eriterion) and
l'he s'r factors (predictor varia.bres) i,ras i,hat ou-t,rined by ühe*¡r.:,
(Garrei,'.,. )-965" p-p, 426*t,/+3)I The ,rrrocedure is essen.L'atl-¡¡ to

( t) select those faetors i.¡trich yierci a maxim,m R (correlatlo¡i)
with the criterion (cosi) and. cliscard the ::est;

(2) calcut_aLe the multiple eorcelafion afie:: i:he
each faetor' s'uopping the process ruhen .he correr-ation nn
creases;

(J) cornpute a nul'iple r"egression equabion -..vo¡n whieh rhe
criterion (cost) can be predicted with Lhe highest preeisi"on of l"rhieh
the siven }isi: of factors (predietcrs) is capable"

acld-ition of,'

longer in-
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Ileg!Æliqn .o_ír -tþe*!ietþp4 Uqqd

Þie_p"*-l-

The correla'ui-on coeffici en-Ls betr.'reen each of the factcr.s and the
críterion which appear in Table IV ,n¡ere en.r.ered., *.ç-rth signs re¡¡ersedu

in v1 ror"¡ of rable v. The nr¡:'nbers hearling bhe columns refer to the
factors as tab.ulated previously. (see p" 2J a"nd,Iable ïI, p" 24)

_tep_?

The nur-nber r,oo0 v¡as entered 1n each eoru:nn of the ionr Z, in
lable VI, p' 33" Here again the numbers heading the col-urnns reÍler to
the pred'ì ctor"s"

Qlsp 3
1'l'he factor r^nth the highe"t _Lú quotient v¡as sel ec.t.ed as the

z1
gååå! factcr of the series" Table v, p" jz and rable vf , p, 3i reveal-

this to be Factor 1, the pup_i.þ$qg{?gg_QlF*l%gp_. The calcu_Lat.i6¡1 of
this quotieni i-s pro-ridecL just be']or.r Tab1e V, p" JZ

's!ep...l

I'he l,Jlaerry formula , 
'# 

= 1. * íç? (f{=11 , vras no.r,¡ aj:plied" f n this
N-n

formul-a H i" ti.r* multiple corretation coeffi_cient, In Tab.t6 lfT, p" 3t+

colurnn cu ro¡^¡ 0u under K2 the figure r,0000 r,r-as entered" The N in
colwnn d represents the number of sehool ,1ivis'ì ons invo}¡ed in the

__2survey, The quotient jl__ å.plleâï.s ín colunn b, row L"
Z1

2 to t- (_o,Tg+oj.
z1- = *"--i"ooo -- = c"6304

?his amount" 0"6301+ was subtracted from 1"000 to yield 0,3696 as t,he ei:try
in colu¡m cu ,nder K2" The quotient *!I__=.*åL.- is recor,led. in d, ro,,.r 1"

(l,t - n)



TA]JLE V

COP"lìflLA'ilIûl{ I,{ORK S}tE.lri.U 1

!-actors

v1 -0 "7gLt'o -o " 5+40 +Õ - 0940 +0 
" 
2g40 +o,4800 *o "206011v2

't¡
v.ì

\r ,'
'l

v/
U

*0"3240 -0.1810 +0.1690 +0"0560 _o,38go
*0 . tó83 +0. I J J9 +O " þ66 +0. 0Z0Z

*o "0496
-0.06+5

+0" 030ó +o " 1.2?6

-+0 
" 018ó

-0.0 10 I

v+2 (",o"LzT6)z A A'trQ
.w øw?¿!

z+ 0"630+

.)\[.¿ ( -o oÁlt<\Z
- ?_ _:_"":'_:_,_ g"q0%
Z r 0.424+)¿

D\1" I a nan"\Z"o \-wov-LU.i./ 0,0002
Z. n bÁtp

Õ
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I.ABLE VA

COIN,ïJI,ATION hIORK SfiETI 2

Faetors

t23456
z 1 1. 000 t " tOo 1., 000 1" 000 1" 000 J. " 000

Zz O "gLpB¡+ O. BB03 c,9?90 0 " Zr50 0 "gq? I
zj c.T95B o"j339 o"gt+65 0_?r3+
z4 a"t+jig 0"600? o"6l;oLt

7' S 0 ,t+25/+ 0, 51152

z6 o "4612
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TABLE \TII

CO¡tRgLA'IIOl,i I¡JORK SHIJET j

absd_ef g i,_actor

h Y^!- ,,2 lü- 1 -õ *- Irlumber
Zm r!- --Ï¡:_ KL I7/- R

lrtvm-
E)

iV-rn

0 1.0000 (iv=zo)

1. 0"630+ 0,?,696 1,0000 Aû6g6 c"6Joi+ 0"?gtto t
2 0 " 1.598 0.20g8 I"O 556 o "2215 0 "7?85 0 " BB20 6

3 0"0388 0" L7lo I.tr?? o" Lg:l j. 0"80g9 0,g990 j
4 a"o25ï 0"1452 1,L875 0"L724 0.8280 0"g100 5

"*_-i*_*. -o.g_o_e¿*_q.øå_ _*_.z*_.

-1- 
_" *g*y? o, ri33 i,"i5?? 0* 1s09 o"Bt91" 0"905 ,"-_*_'_:;;:::::_-,-:=:::;=t:*::;:;:;:æ.=;:=::=:=;::;:;=:::;::::::;



J'
since (iv - 1) = 19 and rrecause rn (the number of facior.s serected) here
is 1, (iU - m) also equals t9 "na 

(lt{^-=*_il- _''- * (N;î = 1"000. I'lext the product of

columns c and d r¡as entered in eolun¡: e: (0.36ç6) x 1.000 = 0"3696.
Thjs ¿¡1s1¡nt r.ras then subtvacted. from 1"000 to obtain F = 0"ó304
which r.+as entered in column f , row 1. The squ.ay6 root of this columlr
f entry is the eo*eration of Faetor 1r.¡i_th the eriterio'(cost) and

is recorded in column g urrder H"

åI.eæ_5

For the selection of a second faetor to be added to the f.írst
one a work sheet simírar to Tabr-e \rrrr, p" 36 i,¡as utiliz,ed. Row a1
r'¡as left blank. lìoi*'b1 eontains the correr_ations of Facto* t (first
selected factor) i^iith each of the other factors as recorded in Table rv,
pâge 30" rn the column for Factor l- the amount L,000 r*as entered r,¡,nire
in column -c the eorveration of F,aetor 1r,¡ith the eost (criterion) was
reeorded' rts sign r't'as reversed " Next the algebraic sum of the b1
entrios (-o"ezzol was entered in the rrcheck su,ns, corrmn. Each b1
entry ïIas noT^r mr:-r-tiplied by fþs negative reciprocar of the b1 enbry
for Factor i- and- the produets taburated in the c1 row" si_nce the
negative reeiprocar of tr'actor r. rqas (-t.ooo)-the items ín the e1 roïr.
are ideirtieal oni{:h those in rov¡ b, except ihat the signs are reversed.

The procluct of the b, en.try in the eriter.ion (*C) column of
Table vrrt b¡v the c1 entry for" gacþ of the six f-ac.ors was added
algebraical_ly io gaçh Vl entr'1r in Tabte V (page 3Z)" The results of
these calcu-lations for each factor ÏJere recovded in the v, row of
Table v' paee 32' The fornula for finding each v2 en-ury is
\¡^ 1ru? = v1^ + b1(criterion) x c1(each faetor). Thus for Factor z,
the V2 item is, t|z = *0"1+Uo . (_0.?gt+O) ]r (_0.zz\o) = _0"32+0,
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selected as the second factor"

amount rn¡hich the seeond. factor

correl-ation coefficient, *ä.

shor¿ that Factor ó yielded the

!:9:?sef
(+0 "947)

Table III,

enLry in colun:n e, ro.rv lu the

row 2, The quotient liU : 1)_(u-n)

37
The product of the b, and c, entries in Tabre -rrrrr for each facto:.n
r'vere added algebraiearll' to each factor in ror,¡ z r, of' Table vf , page 33,
and' recorded in the ?"2 ro'ro¡ of the sarne tabre. The forr¿ur-a appried .r,ras

ZZ= 
^1 

* b1 (a gi.ven factor) o ", 
(the same factor)" Thus for Factor 2,

the ZZ = !"a000 + ( "ZZTJ x (*"ZZ?) which equals +!:?tgt"
The faetor (predietor) having the largest Ve1 quotient was

^ 
'i;2

The quantitvJ{- i-s a ¡neasure of the
z2

eontribu-t es to the sguared muJ.tiple

Table Vu page jZ and Table VI, page 33,
,,?Jargest v2* quotient uhich .ç.ras

,22

= -Q-"-15?B),. This quantity was entered in column rru row z of

page 14. After subtracLång the rati_o VZZ from ,,,he KZ

Z2

difference 'was recorded in column c,

was founrl to be I"0556, with l{ = Z0

and m (number of factors chosen) equar to z, This quo.Lient was

entered in col-umn du row z, Next, the product of the c and d corumns"

ç9t-.22-15)' uas recorded in column e, rotr z" The o.uæntity r+as sub-
tracted frorn 1,0000 to yíe1d grl1þ:5 as the entr":.¡ in col.amn f , t:aw Z"
the s'ì-rråre root of' th'is last quantity, (o,i|a5)o r"¡hlch r*¡as g"_.1%g ,

constituted the multiple coefficient R in-rorving tr+o facrors, and
i+as entered in column gu row Z.

i3y adding the R of Faetor l- to the n of Ìractor ó, the
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multiple il. increased .L'rom g.?g!!g" to Q"ggLa. As ihis r,¡as a si-gnificant
increase, it became necessary io proceed to add a -uhir.d factor i.n the
hope of further inereasing the rnul-tiple Ë" rhe proeedure u,as esseniially
repetitious of that folrowed in determíning the coefficients for t-actor j.

ancl Fac'uor ó, and the resu-rts have been summarízed in Tabre v, page,jz,
Ts.ble VI, page lJ, Iable VfI, page Je, and Tab.l-e VIII, page 16.

ït r'¡as foru:d ihat the rn'¿r'ripre correr-atíon coefficient for
ilacl.ors L, 6, 3, and_ J was Q'?LQ. irrïiLh the selecti-on of Factor 5 the
process had reached the point whe::e the add.ition oi.s-nother factor
uou'l-d æ!*-lr-.-qgge-g the rault-.'ipl-e H. consequenbl.y it r,¡as conc-rudecì that
ìi'actor"s :ln 6,3, and 5 constitutecì. a set wh.ich has the highest r¡atiditj¡
of anv combrna'¿ion of factors chosen fron our ri st, of six" Tabr e v,
va.ge J2" ifable \lf , page 33, Table VIJ-, paqe J1+, and lla_ble Vr11, page J6
i'.rere thus considered com,crete, (i"." requiring no additíone.l entri-es).
)reþ O

l"n se'l;ting ilp a mu-Ltiple reEression equation for the 4 selected
factors, the c entries for Faciors 1u 6u 3, ancr 5 ancl for ihe cr.it,erion
(cost), as shoÌ^rn in lable \llIT, page )6, T.rere summarizeci in Table IX"

i'ABL]tr ÏX
sui"tuliiåiìY oÌ. ri{TER.-coälìELATror'ùs iì'0Ìì. t'il.E Fcup" s¡lL,ljcJ,È:D irACTOiìs

lJe"l-ected Factors
3

v.)

n

*1"0000
"0.23a0
- 1".0000

+0 " lllSg
*0 

" 7600

-r"0000

+o " 5340

-o " o39o

+0"4990

-J"0000

+O "79þA
+0.4.100

-0 " 3410

-0.2020



Þjhen equatecl. to zero, each row in Table IK is an eouetion rìefining the

beta (,â ) weíght,s.

For the 4 sel_ected factors these equations llerei

-r"0000/3 
J. 

n 0"2300 Fs u 0"31þ60þ3 o 0" 53+o,sr+ o"?g4o = 0

- I"00o0,5 6 - 0"2600 Ê I O"Oi90 f5 + 0"4100 = 0

* 1"0000/3, + a"4))0 ß. - O"jþ10 = O,J ,,

- 1"0000F5-0"2020=0

fn solving these equations it r.¡as found ttrat 16l = 0"?066,

Ê6 = 0"7536, þj = *0"4418 
^no F5= *0"2020,

To *rite the regression equation in score form the,€ es

¡¡ere transformed into bes in the foll-orv-ing manner:

-o'c^c. =*--*1J, h _ {, R,I o-, /-r "6=;;/st
or=þß' ar=þÊr

The o-es are the sD's of the factor scores: o; of tr'actor L, etc"

The regression equation in score form r,¡as found to be:

xc * I'ic = b1 (x1 - Mr) + b6 (x6 * i{6) + b, (x3 - %) + b, (x5 * vi5)

x. = btXl + lo5XU* b3X3 * O4S+ K (eonstant)"

]¡ihen ihe values of the bes and meanse es surnmê.rized in Table x, were

substituted in the score form of the regression equaiíon the folloi,ring
result was obtained:

r/ ^ /õ^* .-xc = 9"6825 t,î + 38,273"7079 X-6 * 32,779"A.-J5 N3 * I"26134 Ã5 + aBuBBg,6ot
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TABLE X

SUI,ÍÌ',1ARY Oir VÄLUES irOR bss AND ilEAi\rS

tr''actor b values iuÍeans

L

ô

3
q

r

+ g.68z5

+38"273"7078

-32,778"0t55
- L"26r3

9,531" " 53oO

2"6896

t"62.05
17 , 56) "zgOa

t_þ8, B4g.55oo
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Check on ß rveights and mul-r,inle R

The fol-loring formu-Ia (Garretto p" 439)i', in 'ç+hich R is expressed-

ín ierms of beta ¡roeffia'iantc r,¡as r:.sed lo check Lhe fi i,^ieiqhts" fn

the formuJ-au

¿
R"(1035) = Ftru + ße ru + ßsr"t* ßsrrs

fhe e represents the criterion (cost), the røs a-re i,he correlal.ions

be"Lr,¡een (c) and Factors 1, 6, 3, and J. By using i:he beta weights

(see page 39) ancl ihe'equired. correlai,ions (see t-able rv, page j0),

the value of R2,.,^-, r'¡as obtained,
c\ r6i5)

2
È1, n,_.r,, =( 0"?066)(0"'79+oj + (0" 7536) (o"zo¡5) + (-0 "zoza)(*o,48oo) +c\ lo)r)

( -o "4418) (*0. o94c)
= 0.5óL0 + 0"Lgg + 0.a970 + o"o4!5

= 0,854J+
Therefore:

Rn( tí,?q\ = 0"92LLj

llrom R!¡ jA?(\ it is evidenf that Factors Lu 6o 5, and I as ac\ .i.o))/

selected set, aecounted for \Jf" of the variance of the cz'iterion (cosb) 
"

these factors ( 1, 6u 3 and 5) contributeð. 56{r, I5"5,q,, 9f, anð. 4!o respec-

tively, to Lhe criterion variance"

'Ihe Ìì2 i..rhich i-s O. gj.l.4, as calcul-aied above, is v€Iy qeaqly
tequal to 1- - K',{Tab}e Vl_I, colur-nn cu row dr, page J4) r"¡hich is

l- * 0" L4JZ or 0"8548" 'rhis checks ver.y erosel-1i wiih the R2 found

above (0"8544) and therefore also shor"¡s the accu.racy of -bhe

lreights,

The inul íiple correlation coefficient of a,924) is srightly
larger than iì of 0,9100 (Table 1/rru cohmn g, rour u, page 34) fou-nd.



betr+-een ihe criley-j on a_nd ì:he sel ec.bed set of

le"ted R r'¡as adjusfed., therefore, ín order to
of' {,he corcelation in the propu-l¿r;ior-¡" lîrorn

{t'l * t¡nz * (.0 - t} (19}(,8gr.+} * l

42

fou:: factors- The calcu-

provirle a closer estímate

- n .q??.t
- 

vê _tL{ ,L

,.'L

(r,¡ - m) 16

the R i{as found io be c.g0g5. This H (i"*" o"t)'gÐ is t}re cor.reeted.

multípie cori"elat'i-on beti,reen the eriter'íon (cost) and ihe selec-Lecl set
of four factors" Therefo::e the shrinkage in mr:_ltiple lì as fognd by the
'Wherry rneihod (Garrett, pÞ" 423-t+t+ó) 

1 
,_" smat-r (O,gZ+3 * O,9OgÐ = Q:* tlg,

and tÌre mul-'r,i-ple R used checks -¡er.!¡ crosely raith the rnurti pre correlation
as usual_l¡r calcula-r-_ed,

.ågq**ry

iÌre Í'oregoing chapter has p:.esen"ted a ,lescrintíon of the Lra"nspor_
-[at'ion cost mea-surement fac-tors o Lhe re]-ated data f or each unitary dirri-
sion and their stabistieal trea*unen-l. i3y a rirui_tj_ple correl_ationa_l_ aira_

btsis of' the facLo*s, the r'average-pupit d.istancer¡ (Factor 1) was

foun'f 1-o be the best singr..e pred.icbor of pupil-branspor.tation cos-us,

based on L96? operational data" Three addi_ti-onal- factors fo,:nd to be

u.sel'u'ì roereråthe bus nileage irer squåre mi]-e of or.ganizedte*ritory,r

{Factor ó), the eenumbe* of transported ,pupíls pe:. square mir-e of
organiz-eri territoryt? (F¿-c'Lor 3), and ihe Ésassessed r¡aluation pe' trairs*
po:'ted pu-pi}' (Factor J)" 'lhese four measür€s r,rero coi:rbined in a re*
¡¿ression equation for predicting Lhe cost of pupir -Lranspo'ta.ticn 

:-n

ihe uniLary divisi-ons" Ä check on i:he / weiehts and rnultiple R veri*
fied L,he accuracy of the'r:eta rueighLs and revealed a close rela,.ion-
ship of the ã to the nurtipre correra"tíon coefficj_ent a,s usualry
calculated"
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liPPrÞ,Aï;q"AL Oit ?ijE COST t OPiiliLA

The score fonn of the rec;ression equ.atiozi,'r.¡hich -'jr¿ì.s fot-ryrd-br: be

9"6825í,1 .i- 38,?7'J"79?B:{r, - 3?;7?8"A1.5fr3 * !"261.3::"5,,- 28,B8g"á01

r'¡as used- to calcu,-Late the cosL oÍ' pupil tran,sportaLion for ea.ch r¡:'ii'Lar.lr

ci.i-r¡ision" lfhe resul'ì:s cf these caïculaLions â-l:e su¡nmariz-ed, ín 'labl"c Xï

i',ùrch al-so pl"o.:ride; a coinpar:ison of l-he ¿lc'Lr-r-e-.1- costs" c¿l-er:-LLteå ccsts,

o;i'ants, ând inaïirni-'n e,vailabl-e ?Tan'ls for e¿ch u-nita:.:v d.irrj.si.on"

The number of clivislons. in i¡hicÌ: the cal-eul-s.'t,e.l tliansnor:'ba'¿ion

costs r.,¡ere ei-Lhe:: in excess of or- l:el-or.¡ the acl,rral ccsts" ís n:resented

in r'a'cle Xfl", pae;e ll.6 
"

Às is e.ppa::ent f::oni Tabl-es XI and lll-" bhaíca-l-cu-La'i.ed (f'orrnrrla)

costs dicl not deviate excess-ive'ìv r':rorn Lhe e.ctua.l così:s" 'Ihi-s sur:no::'r,s

-Lhe use of a predÍction equati on based Lrþot1 a selecled set of pupil

transporbaiion cosb faeto::s" -It is irote'nro::thy that j-n /+ of the 5

d"ir¡isions in i,¡hich the actual cost,s r,rere rûot:e than t120"000 in excess

of ca-l"cule-'bed costsu predominan"blr¡ or only contråct buses '.¿ei:e used,

In all-'¿h::ee dr-visj-ons rn i+hich Lhe actual cos-bs ranged fi"om r¡iJ,00O to

l;20?000 in ercess of ?rfonirula{! ccsts" íÌ::orn one third -uo thï.ee íourths

oÍ the buses were coittra-c-L vei:icles, Contrasted .'¡rth t,hisn it r+e.,s

fou¡d that a.l-l- I di-visioirs in. i.¡hich cal-culated costs exceeded actual

cosfs" ernpl-o.¡ecl nainJ-y or oi:l¡I d-lvisicn-o-yr-iled- br-ises"

4:rpl"1ç.¿Iåg-T]-^-p.l"*:þs-1åq'+**!r-e*nt?*!i:.e Iu.r*l¿*Iebqql*årråe_lqpe

*,c -

The cost equatioir r'¡as derivecl írorn pupil t:'ansporLafj.on data



Trl"IJtEl XI

COJ'J1,fuìTSOÌ\J OF ACTI]:TL OíJSTS,

AC]UAL GPéI\]TS, Ai']D Ì'Í/."XII.1UIVJ

CIILC,Jfuj"TED COsfS.
AVAILABLE GRA}IîS

Divisi on Cost of Puoil- ---'l'ranspor"tation Calculated Grants for
Cosis Transportation

l'laxirnum
Avai l-able Grant'F

Å

B

C

l)
E

F

H

ï
J

K

L

It

i{

O

P

a

R

T

$_ 36, 3? 5"00
40,034"36

53,969 .oo

76,408"96
96,596"4)

L)-2,L66"6r

LI5,gL7 "B'7

124,7:16"9I

LZB,9!P9 "çg
I34,234"37

I5+,615,70

158, 300 " 00

r7B, r?7 " 57

t87 ,969 "oo
203"78I"1t2

205,850 "00
221"428"A0

2+0,605"ao
24I,556,20
255,396"00

fi 8,9'76"91.

49, 559 "43
65,969 "oo
64,93L"'79

58,41+5"8!+

1l_0, 8BB. l-7

1.20,2v-t"6o

Lur,0 59,79

1"37,g)2"03

I 42 <<( oR'-Ja9 JJ)@ /t\)

1.51,803"¿{.8

169,+79 " tt
1"90,062J5

1.63,889 "85
1-BO,325"9I

207,907.55

200,005" 56

231,40r"92
221.,6+5"32

250,403"6?

# 36,37 5,CO

40,034"36

53,969 "ott
76,LIOB")6
96,59rÕ"+j

'r3.2, 1.66.61.

1"I5,91-7 "87
1.24,71$"91"

i28,949 "oa
\3t+,234"3?

1.9+,61_5,T0

1-58, 300.00

I7B, t2? " 5?

1ó3, 8OO 
" oo

203,78I"42

20 5,850,00
221,428.a0

2t+0 
"605"0a

2+1.,556"20

255,396"0a

'# 59,B5o"oo
gB,525"00

93,t+50 .oo

1"0ó, þoo, oo

125,30A"00

181,650 
" oo

L',7B,B5A "00
'192 

" 5Cû "00
L90 ,7 50.00

I9CI ,7 50.OA

235,900.00

?-44,650 "oo
1"90,925"00

l 63 , 80o, oo

280,700 
" oo

2)+3,250 "ao
230,650 "00
279,825.00

2Lþ9,02-5.00

299 
"600,oo

FBased on fiL?5.00 per iransported nupil in UnítarJ¡ lliv.isions or'Lhe actual costu ro'hichever is the le,sser
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TAtsLE X-iI

THE lrlUl,fBER OF D]UISIOI']S IN r/,IHICi1- ACTUAL COSTS
DIFi,-ER FRO}I CALCUAATED COSTS tsY' TIIE

SPECIFTED AÌ,iOUI{TS

Cal cul-aied Costs are: i'iu:nber. of
IJivisions

¡+ithin Þ10,000 of act'¿al eosts;

r,¡Íthin iiZO,O0O of aetual costs;

r"rithin ,i30,000 of actual eosts;

up to $1O,OOO in excess of actual cos.l,s;

up t,o j;1O,OOO bel_or.¡ actual costs;

from g10uO00 to SZO,OOO in excess of actual

from $:10,00 to $ZO,OOO ,oe1ow aciual costs;

from 1120,000 to $jO,oOO in excess of actual

from liZO,OO0 .i:o 930,000 belor,r actual cosis;

from $30,000 to $40,000 below actual_ cos.Ls.

B

.t.)

iq

?

(

0

+

:t
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of l-967 during u'hich half the divisions Lader stu,fv used prodomi-

nantly Êtcontractt? buses" since ihese cost considerabl¡r more than
r¡division-ol¡nedrt systems ( see chanter v) , the total opera,bing

costs rn'ere higher than they luourd have been ií all buses had been

board-o'peraLed" The cost formura, reflecting the impact of. the
rrcontractre buses, therefore yielded cost fiEures in excess of
acLual cos'bs ín i;hose divisio¡rs that operaied efficieni and econo-

rnical divi-sion-owned systems, There Ì.xere, no d.oubto other vari-
ables that, contributed iov¡ard the fact that ealcul_ated cosis rvere

either above or below actual costs, but ihís stud.y does not attempt

tc identif¡r all of ihese* This r,¡o'uld be an a¡rea f'or fui.ther inves-

tigation"

rt can be assruned, hor,rever, that if arl divisions operated

theír o-a¡n bus s-vstemsu the eost predictioir forrnula based upon such

a irniform sysien of bus or,¡nd-ershipo rrrould yield (lcredieted) cosl
figures that deviate even l-ess from the actual 1.han ihose obtained

b;r i;he equation in this stud.y. rt appears that the appricati_on of
the derived formul-a shoulc- provide sufficient funds for operating

an adeguate p'pil tr:anspo'tation system in the unitary divisions,
and shoulcl ser"ve to suggest areas r,inere additional financial
assistance might be required and r"¡Ìrere sueh assistance coul_d be

dirninislled.

The derived pur:ir- transportation cost equation utir_ized

Factor L--'rpupil-average dis-Lai.lce{e, Ììaetor 3--the number of trans_
ported pupils per square mire of o::ganized. te*itoryo Factor 5--
assessed val.uation per transported pu.pil, and Facior ó*-bus mílease
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per squaT"e mile of orqanized area. Tj:e first of .bhese factors uhich

accounted far 566,1, of the críter.ioir (cost) varianeeo supports the

principle of equa'liz,atíon in that bo.bh, the number of pupil-s trans*

ported and Lhe distances thev are conveyed., are relativel¡r ind.ependeirt

of loeal board Þoliey" The same observation can be made regarding

Faetor 3 in so far as both populatíon rlensity and the size of the

school dívision are beyond the jlol4reï"s of the local sehool board" ,Ihe

third factor used (i,e" Facto" 5)ralso uphold.s the principle of equal_

izatj-on in bhat lhe assessecl valuation per transported pupil can be

influeneed only slightly by changes in school organization" Factor ó

introduces an element of board influenee in that bus mileage may be

modified 'oy local poricy although the numlcer of square míres of

organized district would rernain eonstant" Hopefu}ly local officials
woul-d use personal- initiative to mod.ify bus route paLterns, nluilbers

and sizes of buses, etc" in such a ïùay es io r.educe mil-eage and

still provide effrcient service"

rt is signifÍcant that in a]} but one division the maximum

available grant based upon Lhe number of pupils transported d.uring

L96?, ¡,.¡as much greater than the actuar- operating costs or the actual
crv'snf q raaair¡o.l This lends credence to ihe vi-ew exnresserì h¡r¡ vvv¿ v eqø arr!ù !ç¡¿uù ça vu9llue L,o t/lg vl-e...

authorities in several divisions, that -r,he provincial pupil t,rans-

portation grants are too geneyous"

a pprareel- :e*Lgru Þ-_q{ l{i1l Raie

To fur'uher explore the effect

regression equatioi-r on shayeable pucil
r rni i ^ --' .]; ...i ^-i ^*q,LLveLJ qrvrÞrurro anOthêr ca]-cu]_ation

of the use of 'l,he fouy factor

t:'ansportation cos'Ls in each

was undertaken" In vieroi of the
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r"ride variatron ín balanced assessments it r^'as cJeemed appropriate i,o

express the differences bet'r.¡een '$eaJ*culated." (Íormuf-a) and actual-

costs of pupil iransporia'i,ion as a rnill rate on bal-anced assessnent,

This gave an indication oÍ' the aclditional tax effort, beyonct any grants

based upon1.he formuf-a costs, that r,roul-d be required to provide the

exisLing level of lransportatíon service" It also indieat,ed areas

in uhich a savi no nnrr'ì rl ha af f anf ed Vnthout detrimentel- conSequences

upon existing services. The resuì-ts oi these calcul-ati-ons are sum:nar*

ized in lable XIII"

A positive value in col-r:ä¿n 4 of this table inCícaLes that the

calculated (formuJ-a) costs exceeded 'Lhe actual , i,^fnile a negative val-ue

reveals that actual cosLsl.Iere greater t,lan lhose,ìei"l¡¡eeì'r;,¡ aj)I)I]-catj-oir

of the tseost equation¡t " The former might indicate a retuard for effici*

ency and enable the division to improve its services oï' lo use the .sur"-

plus for other educatíonal purposes, The latter might show the need

for an addi-tional I ern¡ rrn-l aqq .hanges in local- policíes and services

can be -orought about to reduce cos'Ls to the level- of the ,tcalculated

costs, !Ë

Àccordinq to 'Iabl-e XII-I, column ó, eight of the twenty clivisions

r.¡ould experíence rate decreases" Although these decr.eases r,¿oul-d be

smal-r, being i,¡erl below one rnill in six of the eight divrsions r,rith

T'a-ues of 1'L3 and 2"I in ihe oiher two divisíons, grants based uÌron the

¡realeul-atedts eosts l¡ouJ-d gíve these areas a small revenue surplus"

Tn L2 of 'r,he 20 divi-sions the !0actualts exceeded lhe trealcuf-atedr!

costs" "tx'ith grants based upon the der"ived cost equationo ó of the 12

divisions would- experience rate increases r^¡elI beloTÂT one mill i¡hile
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DÏ}.FEREi\IC E ]3ET[1/EiTi,i

INTO iiIl,t

iAbLs /"I_Li_

ACTUAL Ai{D CAJ:CULAT]ID COST5 TP,.AJ.JSL,4"TEÐ
RAÎES O}ü B-å.],AÌüCC] /{5SESSi,íEI.[T

DLV L.
qi nn

T

Pupil
Transportation

Costs

2

l)i f fa¡a'.^o

between
Cal-cu]-ated and
Actual Costs

t'a+

I'iill Ra'ue
3al-aneed on

lissessments Bal-anced
Assessment

Calcul-ated
Cosis :

(!'ormuta)

3 ¡ho-
.4.

R

c

i)
E

F

I;

H

ï
.J

K

!.
li
tü

Õ

P

0

R

T

:ì 36"37 5"00
40,034"36

53,969 "oa
76,408"g6
96,596.43

trz, 166 "61_
tr5,g17 "87
rzLþâ71"6.9!

128,949 "oO
r3t+"2_34"37

r*,6$"?o
158,300.00
17B,1Z7 

" 5?
tB7 

"g69 "00
203,78L,Lþ2

20 5,850 "oo
z?r,42B"oo
240,605"00
24r, 556.20
255,396"0a

$ B, 976"9r
+9, 559 "43
65,969"00
6+,93t"?9
58,4t+5"84

110, gBB" 
1_7

720 "2l4"60
1t+I,O59 "7g
1.37,932"03

r52, 555"98
1_51.,803,48

t-6g,4Tg " Lt
190,062.35
163,8Bg .85
IBo,325.gr
20r,907,55
200,005" 56

23I,Û,Ð7"92

221.r6t+5,)2

250,403"67

*17,398"09
+ 9, 525"07
-r12,000"00

'!2'I+77 "17
-38, r50 

" 5g

- I,278"41+
+ 4,326,2j
+t6,3LP2"gg

+ 8"983"03
+1"8,32I"61.
* 2,8r2"22
+1.7, t7g " 1.!

+1.1.,])t¡""79
*23,238.72

-23,t+55" 5L

- 3,942"45
-2-1_,422"4+

- L203"08
*1"9 

"91.0 "88
* 4,993,33

$ 7 "a43,9jo"oo
1.4,5-t.7,535"00

17,678,296"00
22,49L,ó13"00
g,069 ,24Ð "oo
8,32i 

" 
590. oo

11.,451..,480 
" oo

L8,926,Bgo"oo
t+1"85?. ggo 

" 
00

76,225,820. oo

28,018,490,00
19,943,930"00
5,6?4,vjo.oo

34,032,680 " oo

!3 ,707, 540 " OO

L7"Bgg,45t"oo

7 "620,? 50 "OO
g ,202, 260,00

78,998,900 
" 0o

1.7 
" r90, 770.00

+3.89

-U"OO

-0.ó8
+u. ro
+4"2!
-Ln {(

-0"38
-U"OO
*0 "22

4 'q1

+0,l-0

-o"56
*2" 70

+0"68
T !ø ( J.

+0.22

+2" BL

+1" 00

+1.00
+O "29

a A (-) ir.
rical-cuJ,¿tedr{ costs

colurm 4 índicates thab the $ractualrr exeeed t,he
and a (+) shows the converse

1 ^--- | ,.Ï n (+) in col-umn ó indicates a possibfe need for additional taxrevy (ml-rr rate) to cover eosts or the a.mount of cost reduction (u*p.**""din mil-I rate) necessary to equater?actualvt r,¡i'uh ucalcul-ated.u$ cosis. A (-)reveals a possí'ole reduction in rax 1 evy or the amount of surplus expressedin rnill rates
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increases in fhe oiher" 6 areas r..¡oulcl- z'å.i'r¡{e f::orn l- ta 4.21 rnit.l-s" ,sig*

nifieant differences betr,'reen aciual, and ca-].eul ateci costs rnight indi-ca.ie
ihe need for a local or d,ivisio:ral- stu_d.v of the tr.ansÞortaticn svsiem

to determine 'possibiiities <¡f inc'easing eco'o'üy of cper*.tion by

changing from ççÞrirraterr io îrpub'r-icrs or,r.rreïship of busesu b], r.eplanning

J:us routesu by ehanging Lhe size of bu.ses, and-f or attending to othey

r''rodifi-ca'Lioirs of ihe bus system and i-bs mâ.naEerrien.1r,

:$y*r.petr9n*+-*_åe_{*g.q[_]"!ggalþq_r-iqJlprr¡q]pf ps

ifhe r.esu]_ts of applyiirg üre pupi_]- transÞortation cosil eo,u:**
-Li on to Lhe Z0 dj-visi-ons j.nc^j.ucled in this stpd,¡ show ihat the rïf.ormul.a

teehn-ì q riers "r+ou:l-c

1. be consi stent, ''i-ith the equaliza-bíon prineiple;

z" incl-icate the amoun{- of" if'ncls for each division on a.nobjeetive yet realis.bie basisn giving consideration
Lo the i:ianr¡ var-ia-Líor:.s r,¡ithin tlte pr,ãvinee;

3" prevent the use cf pu-br-ic funcls to eneourase inefÍ'i-
cíenc;r or uneconomical prae."uices a,, u"å*piified ínthe ]-arge number of reeoãtr"aets$ r¡uses beinq usea
over" r¡hi-eh schoor- boards canno'L exercise ðffectivecontrol; (see Chapters T\I a.nd r,I)

promote l-ocal initiative, ::esponsiìril_it1, ¿rr¿
I eadership;

encourage cenLra-Lizati oir bv elim-inatíng srna.ll,
ineffectj_veo J-ol.r en:,oJ-rneni schoo-l_s ;

4"

Á proviCe for the formation of belter l-ocal polieies
a-nd Þr"actices i,¡her"ever ihey are justiíied by
soeeia-l- loca_l- eonditior:s:

encourage I ong range planníne of trans,portation
serr¡ices as opposecl io short_sighted practiees
lrased" on dar¡ Lo ]ay expediency;

7"
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õ. Þrovide å.n equation adaptar:re t,o changing conditi-ons from oneschool te::m to another -*;henever fresh data r¡ecomes availe.breor as ner,¡ conditions sugqest nodification"

Ewr4a{ia

¿l brief refe'ence to prevail-ing concepts of qrequa-l-izatisnir suppor.ted

fhe vi-er'¡ that punil- transnortation serr¡ices shoul-d. be included as pa::t of a

foundati on educa.tional p::ogra.m but be tveaied as sel:arate from instr"uetional
costs" The absence of a Þup-il 'Lransl:or'uation cost formula rn ivlanÍtoba

emphasizecÌ'r'he need for a study designed'Lo d.er.ive, if possible* a suitable
cost equation that r'¡oulcl support the iclea of süeo.ualj_zationrr and" serve as

ån accurate ßäpredictori' of school. transnortati-on operating cosis"

-[he Þrinciples used for -bhe lreatmeni of pupi] transnor.ta.j:ion data
rureve devived f'ron a nurnber" of relaied stu-ci-ies and practices, These incli*
cated a strong emphasi s on the u_se oJl sone d"ensitlr ¡1s¿"rrr.es in cì_eterrnining

pu-pil iransportation costs as 'par"t of a founci.atr_on Þrogï"ame Boih resea¡:ch
studies and forrnulae already i,n Lrse l'eveal ed four classes oÍ, factors affee.t-
ing pupil- transportation costso These r.rere

1" the nunrÌ:er of pupils transþo¿.tecl;

2, the area serrred,;

3" the po]-icies of locc.l school board.s;

+o L,he topograph¡r oÍ tire regi-on"

irrom t'hese six mea'sures of pupil Lransportalion cost r,¡ere develoned, Ihev

L" lupil*a.terage distance;

2, bus rnileage Ëer transporieci ;r:upil;

3" n'rnber of .Lransported pu-pir-s peir squal:e rnir_e of djstrict:
br" numbei. of transFort,ed pupils per bus operated;

5" assessed valuation ,oer. transported Fupil,;
6" bus rnileage per soruare rn:'e of or"¡;anized rlistrict.
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These six factors had been most freque:r-ulJ¡ u-secl , ha,C ser_red rnost

effecbj-r¡ely ín tha ileasurelnen'L of' -Lransportation costs, and r"rere those

f'or r¡hich data r"'er.e availaÏ¡] e eitirer fro:ir fhe Deparinent of ,T¿lucatiorr

or froin di-visíonal anri district offices"

illh.e six sel-eciecl factors r'¡ei:e describecl and the na.Lure a.nc1

organization of lhe data se'L forih" The s-ta'L,ìstical r,reatment of these

data r^ias outlinec ancl i1-!-ils'¿r'at,ed. l! lveighti.ng p::ocedure T{as ernployed

t'¡hen dealing r"'ith the nir¡¿ber of buses ilsed.u lhe bus rni-leage an¿ the

numlcer of pupils transþorted dair¡r' coruerations beLrveeir cost,s of
of pucil transporbatíon e.nd each o.f the r¡alues oÍ' fhe selected facíors
t'oiraq -l a¡l '¡r r ---ì I .r'çvçéruu .ii'|up-Lr*al¡erage d.istance to be r-he besL sing_]-e predicLor of
cosLs" Cal-cLllab,ion oÍ' the in-i,sï"-co;"relations a::aong cost a.nd i:he

d-iffe::ent faetorso and a subsequent nurtipl-e :reg::ession an;:,r-ysi-s incri-
cated'bhat, i;he ì:hree best predieto:rs or nleasul.es of stuclent fransoor_
'bat:i-on eosts, to be usecl r"¡ith Lhe first or Ì:est measure as cleLer-mined

by ';he simple correlation process Ïrere: (r) the nrmì:er of t::ans,oorted_

pu-pils pey square rile of organized. territcry; (z) ttie assessed valua_
.i:ion per' fransported pupil, an¿ (3) Lhe bus nilee.qe per square míle of
o::ganized âreaø þ-rom these an eq.:ai,ion r.ras rfez.ivecL, base,c. *Þon Lhe

mosL appropriate set of fae'bors, to be use<J. as a. valicl neasure of oui:il
transportati oir cost in the u-nitary divisions of i,ranitoba"

The derived. cost formuf_a-'r¡as then apptied to the uiritary di.¡i_
sions and the cal-cula'Led cost,s -rùere comþarecl with aci:ual costs. rt
rrÍ¿'s found that in L2 out of the 20 divisi-or-rs, inclucle¿ lr -uhis s-uudv"

Lhe costs ci-e'ived bv means of the fovr*ur-a r.¡;re beroiu actual costs"

sug¡¡esting ihe need for invest!.ga'l-ion on the I ocal- I evel :resÞeetíng

such matters å.s manageitent, eeoncmy a"nd efficiency, In 5 dçi-sions
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ihe |r.¡p cosis were verv near.-L¡r equal- end_ in the :i:enaining 3 a,1eas the

calculai:ed" costs r,¡ere above the actu,a.l.

The diffevences betwee* i,he two tirpes oÍ' costs T1¡ere al_so ex*

ni:essed i"n 1.enns of nil]- rates on bal-anced assessments" The r.esul-l,s

shor¡ecL that 12 divi 5i6ns r,.¡ourrj experience tax inereases or d_ecr:eases

v¡e}l- be-l-or¡ l- r¿ill '¡hi le on.]'y 4 r,+ou-l_ci requi_re increases ranginq frorn

1"7L ta tþ"?! rnl\7-s"

The relat,ivel..¡ srnal_l- differences betr.¡een fc::mula

cosLs, r"rhe'ther expressed clirectly in clollars or" ín terms

su,rri¡orted ihe i:se of -fhe d.er-ivecl regression equa-Lion as

d.evice for pr.eCictì-ng ¡:up-r-l Lranspor.-r,ation costs rrrå,chout

accepted equaliza'ui.cir princi_ples.

anC aetual-

of mill ra-tes

an effec'Live

viol aLing

þ¡¡-i_1._ati o;r s an,l .i,.ec o:rmenciat ions

Despite the aÞpareni appl icability aÍ' i;he rlerived- nupil rrans*
'portatio;r cost equation the:re r.Àras evident a neecl. íor contrnuíng researeh

in the -field of school transportat'ion eos'Ls" iuiore data on pu1ril tran,s*

porta-Lion operations should. ?¡e macle available by school- dj-r¡isions a.nd

distr'íct,s" The use of several- factors or rlleasuïes of density sueh as

pupil*distric'¿*distance and bu-s route patternsu employed iir t::anspoy1,¿*

tion stuclies in otirev'arease ?¡ås initiall-y conieinpla-uecl bpt not used

beeause of insufficienL da-ta- r'Íore i.nforma-t,ion is need.ed on

f-', l¡us mileageu e"g. f'eeder' rinesu ex'Ll:a*curricu.Ia 'üripsu et*.;
2" Lhe tvpes of roads;

3 " natu-i:¿.-!- barriers ;

4" Lhe exlent of r:.ninhabited areas thz"ough r+hích buses -bravel;

.r* the exfent of iso_l_ated poclcets of sef,u_Lement"
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Some areas in r,ùieh resea::ch cor:-l-d ¡yofitably be carried. on are;

1." the nature and. d,egree of e.dministr"atíve con-brol_ in rhe
school_ d"ivisions:

2" the relationshíp oí Lhe bype of bns rorrie anrJ. the -r-ype of
vehicle 'uo variaNi-ons in inean ,¿ni-t eostsi

')" '¿he ¡.elationshi-p of vehicle capaci.r,y and percentage of
u-til i_zed capacÍty to var.iaLions in r¿ean unit cosfs;

+" the eífect of' route pe.tter.n r-r.poir Lh,e mean unit cost.

5" ihe cost of insurance, liceirces and in'i-erest charges as
rel-ated to mean rrnit cosls:

6" the eost of rtgate-servicesr and feeder ror-:.tes as part of
lhe overall iransno¡tatì¿-)n ¿:os,i.:

7" the rel-.gtions}rip of toÌ:ographr¡ and roa,l cond,iticns r.o
transporte_tion costs 

"

ìq:¿plgteejtt-A1¡_C_o_rtg.i.i.i_f ..lLf et"s-

,Si,nce the eost,s of.' ounil -i,rairsnorta.tion are rer.lly insena.rable

f::or¡r sueh åspecj|*s as the t1¡pe oi bus o'.¡nership, an,l tÌre genera-l qus-]-rty

of the seT'.¡ices pro.rid.ed, these inatier.s iill be consj.clererJ in su_bsequent

chapier"s,
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A. CCIiìÌF.â¡ì.I_!illi Oir 'IliE cü.ti:ts 0lir puBLIiì*c¡lÌi,tliD
,r*lrlD CÐlf il+,Aü't BUS ,Sf,g:ìtdi{,S

r't, anpea::erÍo dr:-r.ing ihe course cf '¿his in.¡esLii-raiicnu Lhat ¿he

pe::*nupi1- transco:r'bat,ion cosi. -l.r::.s irigher" for n::i--,n¿.le)-¡,r or.n:ed buses fhan

fo:r',;hose cr.:ned h:¡ the publi-c* .A.s no::e 1;han half the rji_r¡j-si.ons r:¿de::,

sfudv usec r.ii:ly or nredcmj-na-ntl-r¡ contraet vehicleså e Õclnlla::i-.son oÍ
-Lire lrpr.iva'tett opera.'ci:rg costs anri, ihe na'r,ur.e of t,hei_r se¡wi cer. rrith.

those o dir¡isiotl or¡;-flêd svsterns bece-me necessål-y" The sj_eni_ficance of

this '-"ras emÞh;¿sj-zed ìr'i/ the need ílor econ-oa.j/ aird effici.enc¡r ,g-s j-::clicated.

ì:v the s.p¡:-l-íca;ion of the cr:st equaii-or-r, llhe subseclr:.ent secl-ion_ou ì.he:le*

foren nr'esenl a sta-tisi;j-c¿-l- exam'ina'Licr-r oí,' '¿he iliro f;.,'rres cf scircol- i:rans.*

port-atj-o:r s'Fsiens, but1,he ireatmen'L is some'."rha-l lessobject:ve rhan LJ::e1;

Ío-l"lour¡c,l in cleri.v-inp: the cosi i-'o:rm.ul-a l¡ecalise of'th.e na.i;ur.e ci the,{.¿,c-uors

inr¡c,-Ì-r¡ecL *

F,el-ated Studies

¡ç-esea-rch has shor."'n th*.r' fhe ecst per' -b::anspo:rt,ecl oupi-l i s higher"

íor pr"ir-rate or co;ti:t¿¿cL thai: fc:: divj.sion.-oï¿lr.'l€d bu-ses" A sbr1d.1r ¡n¿¿.e of

C*nt::a-i. Íìchoo-i- Ðistr:i.cts of lde'¡ \icrk Sta+-e shol.is that Lhe r.nean*ccsi pey,

oupil r,ra-e $2Ç.18 for pr-¡.þl-ìg*sr..r:led_ b,u-ses anC iÌ1+1 ,39 pe¡.:.nupiì- fo:: con^

;-t:a<:i '!:t-ts st.s'Leins. llhe ¡¿ean cos'L ney,, lni-l-e ¡.¡as -t¡tl-3Õ?.5 fo:: th-^ ¡:trìr1íc.*

o;"ü'red, bu.ses i¿hi-.1-e '1-,J:e coz"r.esj:ond.ìnq fí,gri::e fcr. contr"ac1-ed. r¡ehicles

rias iio "45íj8" {unirre:"sit.¡ of' 'i:l:e slate oí lirie'¡ y-c::lc) 6 ,,-;;i:l:r.l¡.r.

investigat,ion in Lìn'i,:¡rio :re,¿eale,j taaì. tlle ¡re¿n ru-r.ii; 
"orl''' io:l

prirra-uelrr*c=,.¡:;ec school buses rta"s 2,0/l cents comparec,,Lo 0"95 cenr,s fc::

-.*=-q-iffie-l--.î r¡i'b cosl i"ras the cosl of' pu-pí-1"
one rnil e

tT'ili.1.5 Ðo l:ii"ne oir e
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boar:C*cr''¡ned vehicl-es. Schocl,*board ol"mershi-p anpeared 'bo enjoy a ciefí-

nite í-'inancial advanLaqe o.¡er" other types of o-rrr-rership. (B::ehaut, Ig5i.
ry.J I

In 1926, Greene conclucte,å a comÐaråtive study of schoo] trans*

portation costs j-n both sparsel;r ponulateC districts and more hear¡ilv
)t

populatecl årees of colorado. (Greene. jgz6)- lIe discovered that the

o¡:erating cost of public*oi,rned bus s)¡s-Le¡ns in Censelv populated areas

r.ras .$0. [/5 per míle as eonpared to $0.2JÇ per nire foy privaiel,v-o'^,ned

systems" 0perafing a contract bus sysle:n in Lhe more sparsery ponu-

l-ated. areâs cast, 1"?f, more ihan opcr.aiinq a public*cr.¡ned sysi:em"

Beck made a st¡:.dy oi za clistricts in -Lr-1i-no-i-su J_0 of r+hieh

emplo¡'sd conL:'aet buses and. the oLhers olrned thej-r -¡ehj-cles, Ï.le for:nd

that contract buses cosL tigt"4g per pupil comlrared to $6o"Jg per pupil
a

f or public*ornrned s]¡slerns" (Beek, IgsTj ' Sj_mila:: stud.ies îïere conduci.ed

by l,nt¿¿sv¡nan in rdyo'ing (1-94ü7 ancl ¡lrcolinÍ in Oregon (tEsl 3.
'l;'Jaierman reported that in 1948 the mear'r operating cost per pupil for
contract b,us systems T.ras f8røá trigher than thai: for district-or^med svstems.

This rras so despite the fact that all equipment costs for that year r,+ere

includ-ed as transportation costs for tha.t year. only and were not clepre*

ciated oveï'a nuraber of years" Accorcling to the ltrrcol-iní stud¡r i-n l-953,

the mean per,nupil costs for school dístrict,s which operated public-

ov¡ned bus systems T,ras $5O,OO r,;Ìriie the mes.n cosr¿'Lo the dis,ci:icts which

operated contract bus sys't,err1s T^Jå.s $58,00 per Þn¡il"

In the studies cited above three cornmonll' accepL,ed criieria r,¡ere

used 't,o rnake cost comparisons of prrblic-om:.ed. and privately-ownec, bus

systems. These criLeria. ïreye:
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1." annllal cost per pupj-l

2, annual cost per bus mile

3" annual cost per bus seat (i.u. mean cost per. bus diviced by
fþa srr,ai-rro nrrmÞroy of pupils per bus transported).

llach of these cri feria can also be utilized in comparinq the costs of

divìsion or district*otmed i,:-rth priv¿lsly-or^rned bus systerns in Ï,fanitoba,

Ç.Wpegie. og _qf ._Ç..p_t*ßc-r- -t4 th p ubt i c _ or.¡n ed_ffi
s$sr"pÍ-drv-rel"qsp-Là*{is!ri--c-!-s---rnc].ud.ediq-*rþrF_egåygy

Of LÌ:e 4E school divisi-ons in ltanÍtoba B nrovirled littj-e or no

rrupil- ì:ransportation fn 196? ar.id these.¿ere al-} rrnita.ry. Out of the Zi.

other unitary dj-v-isions (pef) J utilized on}1, or ma.inly contract buseso

ö used. pred-orninantJ-y 6v onl;r division--or.mer1 vehicres, and B ernployec

i¡oth contract and division-omrecÌ sys1,ems. The comparison of coniraci
i^rith board--o-nrned buses, as presen-ted in this stud¡r-u involved 22 divi,sions

and 28 consolidaled di-stricis as they operated in 196?" Eir{ht school

divisions prorricied -Libtle or no pu-pil transportal.íon, consequently hacl

no Cata to reÞort, 18 divisi-ons anC l-1 consolidated districts fail-ecl tr:

report ihe needed- information r"rith aceuraelr o:. in si:ffícíent cletaí.I .t,o

rnake possj"ble its use for conjcarative purposes"

c eltpeq:êgg*gf o-qe-1la}]- go_si.s qqd p_lln+l*9åp¿.g.fk

irrom Tabrexïr/ it can be seen that in the J0 rìi-visions ancl

consoÏidated distrícts that reported. the r.equi-red data, cor.l'L,ract buses

transported on11' jL,"tlci' of ihe -oupils bui travelecl 46. 1.9ë¡ of the total-

disfanee, at' 4g"Tz'þ of 'çhe or¡e¡,aH, operaling costs of pupil trar:spori;a*

íion,
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TABLE XÏV

A Ê9I.íIJM3ERîI AI\TD 'IPERCE1\j.TAGEII CO]'ÎPARTSOi'J oF
PUBLIC-O}ü{ED hJ_IÎH COi{,j]RACT }3USES

Public-Or"nred
Bus iìoutes

Contract
Llus RouLes

l{umber of iJuses " "

Per Cent of Buses " .

Iihunbey of Pupils Transported Dai-ly
l)av I'o--l- ^f ì)-.*'i 1Svv¡¡v v¿ Á u!,!

Iota-L i'iil-es lj-¿.rv rir

Per Cont of iì'iiles
4r^+^l la^^+J9VAMùU

Per Cent of Cost

355

46" Lol/"

L8, r5g

65"s?¡.þ

15u21,1¡,

53"Btt¡

:ii1., jIT ,560 " 00

50 "271tð

lL1 4¡ LJ

53 "90'þ

I 
"LPZB

]Lt" ).?¿þ

1?.,274

U6"IfF
'i1,31,3, L20 "OO

49"72tþ
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Since the opeu'a.ting cos'u of a- bus c'lei:errds to a qre¿.,r e:rteltt irpon

iis sea'cing canaciL;¡u lhis fa_ctoï 1,ras Eìven consi_d_ere_tio¡r. ,lhe ave.r:age

cneraNing costs ìoer eonl:racL -bus i.rere ¡jJ j.6l+, |11,, r..rås úo3lrår.ed .r.ri.th ,$j?It"l+j
fcr pu-b1-ic-o'¡lned buses- (see 'Iable )L¡) Tr¿o reasons for .bhe rnea¡t oneraiìn,
cosi per bcs.rc*or,rnerL b'..:-s beinq higher. than -that íor contr.aci buseç seei,;r

atrparen"L, froin Tabl es XII,I and Xtl r,rhi.ch sìror., .Lha.t

1' l:he nea.n nupjl- capacit¡r of publi.c*cr.meiJ. vehicl-es is r.roz"e than
1,.:,¡Íce thai cí.. co:r.i::g_ct btises ,, e.nï.

?,u tho ar¡erage nunber of inil-es tr.aveleC-p:r,d,*.,¡ i:tr a l:oa:,d-
operated vehicle nas +Z"Bl: eçn¡ar"ed to 3C_tit, rní1es per
d¡,,, lor eor:+.::acl r¡.uses

Ll.. ^^^ _i,.^^-,uÞu>

i'lean cost ner ]¡us . . #3,?1.t"+3 i¡3,151y" 1.t_¡.

,iice-T': cost ¡er. bu-s seat gó.ó0
iuiea-ir cost nerpr_rÌ:il . " ?2" 56
'llP¡n n^.f rra-¿ *.i-l^l:ll_1u

i/jes_n cosi rez' puurl ne:i" ;níle $ o"00rJ02l8 :j 0" oca056?
t"reen bus capacity (iriuraber. of ¡ru.ni-l-s) St"l-e
llvera,ge nu¡rber of rni'l es ne:: bu-s per <!ay l+2"86

a _Lþ33

103 " 6C

138"7 5

0"535

?,?.-72

3a. *+
ffi.: :;:;=::-::_=::=:::.:=::.::î:::::::;::=:::::l:- ::=:*;

^ñ-"^l 
n^^+ .^^--ili¡ngg{*qo_E p 

"._o-q{ -.d,qs_ -9 eal

The rne¿n annuar cost pe:r schoo'r. birs seat, ilor pu.i:J_ic*or,,;ned bi:ses

i'¡as s86.60 co::npa:red ¡,nth fii"cl "ó0 per. sea-í for con,L:r.act r'ls s.1,5ls¡6s"
/ .-,,-
I see J'eir.Le Xt/J 'lhe cost f o;r -oi:j-v¿te bi:r-s s.-¡stpns rras J.9" 6)o,i ntgUer" ihan
Lh.a.'t, cf pu.bl ic*or!'nedl,
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4nnp¡.1 Çqq! per_8gpt

.lrs 'fable XV, page 60rreveal-s. the average arpual cosL per punil

ís almosi tr^¡ice as high fo:" contrací as it is foy public-orn¡ried lf,uses*

The mean cost per pupil for con-uracted transportation r+as igLÎ,B"?5 oy

ot ccøi^ Lì-r.^- +L7røt-L/ú r!rHfre-(' unan tha-L for public-or^.med" Ba-sed on Lhis cost*l:er*pupil

cotnparisott aloneu all other facto:rs berng equal, the divisions and d"is-

tvict,s inr¡olved'in this part of the survelr cou-ld ha.¡e r.educed. i:heir.

19ó? pupil transportation operatine expenditures by 4?"?Oli of the cosr

of bus eont.racts or by $6Z6,458,2\+.

r',, ís interesting to nole the r,ride range in per pupil costs for
both types of tr"ansportation e-s ill-us'crated in Tabl-e xiff. 'rhis incli-

cafes the extenL of the varial.ions lhat prevailed emong th"e clifferenf

divi-sions and dis'Lricts.

I.{BLE KVÏ

A]INUAL COST .PER PUP]L

Pu-blic-0r'¡rred
Rrrq Ë¡¡cfamc

ConLract
Êrr q Srrcf o- c

Êîi oh

lleen

Lor"¡

ii20L" 52

.72 É,^
I L¿6 )v

16,39

v3z4"9B

138.7 5

73 " 1.tJ,

Çq,ql" pçr iri+Le

The comoarison

l:asi"s of ccst*per-¡aile

aÈing the vehicles and

oÍ' cont:.act rrnth public*oi,rnerl bus s.izs.Lems

aÌ:peared significant since l:oth 'bhe cc,st

Lhe distance iraveled b¡¡ the sehoo-]._ buses

on the

of oper*
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primary deterrninanls oÍ the uniL cosi, for pupil lransrrortat;j-on systerns.

-r*s Table äVII :-ndi.caies, 'Lhe mean cost-per*mile for contract buses l.¡as

t*3"3 cents, eompaz"ed with 53" J cents pey rnile for publi,e*ortiyled, Consid*

ering onrv this cornparison conivact buses ttexe zJ"J66þ nore eostrlr ls
oÞerate than public-orrned 'ouses" on the l:asis of .bhis cost*Þer_mi1e

f¿c-toru ancl barv"j.ng a,Il- othersu i:he school dj.rrisions and districts
incl-uded in this siucl¡r coul.cr have sa-ved $250 ,ut\"98 i-n 196? by oper.ating

onl.y board-or,.rned buses,

TABLE NryT

COST PJ¡R ¡{II,IN

Pubfic*Öi,nrec]
r-ìus S,¡¡s Lems

Contract
Bus Sysiems

High " !¡t.z5o

I'[ean . 0 "l+33

torr¡

$ 1" é90

0"535

0"2000.100

Ç p et pçr_ f qp+,] *uq r*i",!i¿s

The use of the eost*per-pupil*ner-rníl-e factor is significant
since a cosL*per-pupil which appears to be unduJ-rr hiejh may be quit,e

reasonable when -bhe distance factor is also consid_ered_" This r.ras

pa-::t-ìail]¿:l-Ly noi:ieeabl-e in divi-sions an<J d.i-"lríeÌ* omntn¡ri.nc trnrþ ssÐ*

L¡:act and pu{:}i.e-or,¡neC. r¡ehicles 
"

According to Table xvrïr ihe mean cost*per-pupir-per-mile

iann:-rat) '"ras $0.0oac56TL for conrract as eom¡rarecl to $0,00002jg fo:r



pt-tl:l-i-s*6¡il1ed buses" CIn the basis of th-is '¡rrit cf neasu::ernent

atins costs of contiact r¡ehíc]-€s lrrâs 1"38"23þ highe:r than 'uhat

or.rncrl 'nr¡ i'.ho -nrrhii-c 
"

i]AB],E Xi¡.iIÏ

CCIST PER F"LIPIL FAR illILE

+L^Ll] E

OI

oper'*

buses

Publ:ic-0r,¡zred
Bns Sr¡stens

Con'Lr'¿ci
il r r q Çi¡ < f arn c

UsÍng ihe cost-Ì¡ev*Þupil--per*mile a.s s- unit of rneÐ-surêillent and

assrLlninÄ ihe equality of all othe:: faetorsu t,he divi-sions and district,s

included in this s'buciy might have sav'ed Í1j?ó1,388"28 in the o'peratins

eosts oÍ.'tra.nsnortaLiovr bv util-izing board operated ín pl-ace of eontraet

svsterns- lhis fi-gure lras clerj.ved lry r:eriuci-ng the total op*::aiing cos-r,

cf conty'aet bu.ses j-n the cjivj-sions a.nd. districts b;r 5?,98i:.

f'c, may be imÞr"act-ica-l- in sol¿e cases t,o eliminate entirely bhe r.rse

of contract vehicles" Furthe:'rnoree nå.n'Ìr flacfors rnake it difficult to

hrin: clrnrri fh^ ful-]- atlorm-L of the r"ecli:.cLìon ln nner"¡*.i¡r nosl-..r ñìì4ñ--+^.-rsj_r_ ftr'1vq1u v¿ ul¿u lgLtrj-sulvir t-jI Lrlru.!a,r:-)a vv.)u,) ¡uf_.,.uòugu

above. The ío::egojng cot',tpe.:cisons rj_o shor,¡, hor¡erÍeï, i:hat cont¡.a_eî svstems

are sul:stantie-l-1.¡ less ecolio:lica} tha.n nublic o:: "poard ormecl"

llxpes sf Eq.+4s

Ib is reasonaÌ:Ie'i:o assume that the j::'¡Þe of r:oaCs upon v¡hi-ch ilie¡

ir'¿rirsportzLi r¿n .¡ehicles nust t1.¿vel could have definite infl-ueì'Ìce u-ïron

iïi o'h

liean

Lor"t

$0. coo 131"Bi"

0 " OrJ002381

0 " c000oc6g

{i0.000 12022

0, 0000 5ó7l-

0 " 00000 184
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t::ans¡ort¿ti-cn costsu Sii:ee statistics on the nu.nber of rniles -lravel,ed

bjt ''ruses o:t þB.treC, gra.rell c¡ cì.ii:t yoe.Cs, 1,tras not availabl-eu j.t i'ras no.i:

pelssible to make snecífic eo¡t¡ayisons" It, is notei.icz.th.rro hor"iever, that

i.rt JÐ divisj-cns ancl di strrets i,rhich for.-..¡arcl-ed informaiion o:'i con-L::act

and- cubl-ic-ol¿ned buses the oÞerati-nq ccsis oí Ìrrír¡a.'L,ely or"med r.Tere sìlb-

stantiall-" hi3her than L,hose of'the boar"d operated systerns ulìder vet:)r

simil-ar road condi'r,ions that exísted -ìn Lhese Þi'eilorn:"nenflv rur-a-i- corn*

muniLies

Ç*a q! pf ¡'dlor"i-"!ie!iqt +n4,lep9{gåE}gu

School i:oards mus+- oa.\' foz' tjme and- eí-'Íort, eonsruneci j-n admi-ni*

stra'l,ion anci suþer:t¡ision of thei-r bus sysiens" -[n r,tost of iha divisioits

and d.istrj-ct,s u:cler stucl'yu these suoerr¡isor)' du-Lies røere cãI_rriecl out i:y

eaþfoyees r.,'no per"forrned, va.r'ìo¡:s other duties, iìenuner"aj;inn for tir¿e

snenl in serr,'ices connected r,¡ith puprÏ trans'por"tati on r,¡as nol T.ecot'ded ås

a 'Lranspo::tation elrpei')seo Shoul-d ihese have bee¡r i-ncl-uded, the cosfs of

the publ-ic-ol'med systems r,ro':]'d have Ì:een somer.¡hat qr"eale:: i,han lhe-t, irnd.i-

cate<Ì above, but. pronortionatel-y less great i:han ccn'uract ¡¡ehicl-es"

lleiurn on Investmenb

"ånyone ro'ho contracts 'Lo nrovide pupil iransporì:g.',-i-oir hopes to

rea7,.i.z,e a financia-l return r+hieh tri]I cover al-l costsu includi.n3 depr.eci-

ationu and '*rill yíeld a profil, on his inves'Lrnent" This is taken j-nto

consideraiion b1' fhe contr'¿¡-ctor and Lherefore adds to i:.he eost of irans*

Þot'tatj-on services å.s conpåred bo the cost oÍ' the såme services renderecì-

b¡¡ a publ-j-c 'bus sys Lem r,ihere profits need- not be y'ealir,ed nor. macl"e uÌ:

t'n-th public funds, and r"^¡herê such factors ¿.s dep::eeiation on ecuiprnenl

Ð,TÐ cove:t'ed- by capita-Ì. investnent g;:*.nts 
"
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Qx*åiÊr*eg*åery]qss

JL signiftcant factor in the cost of prlpi]'uyensÐortation is L,he

qual-ity cf the serl¡ices ::endered" Sone areas have susqested t,hat the

hirher cost of the ¡rivatel-1' o'..ned l:uses can be,iustified on the basis

of Srea'cer efficiency and rirore effective service than that provided by

1.he pubfic o,;¡ned. systems"

It shoul-d be noted, hol"¡er¡eru ihat the nean -ouÌril capacit;i of

privatelv oi,¡ned buses ¡¡as 22"22 (Table T"V, page 60) r"rth a large nunb,er

of vehicles in the 6-10 passenger raïrge and nany of'uhem lraveline lonE

dj-stances on i;he same stvetch of road. llhe conseqìrense of' this '-,¡as

comparatjr.¡ell¡ molîe drivers, a high uplceep expendilure, and. a loss ir"l

eeonomJ/ of size, rn inany ins+'ences one ]-a.rger bu-s could ha--re been used

Lo do effícienil¡r and econornically r':irat s'ìx or seven smalle:. velricl-es

lr.Ìeïe eTlgagecl t,o do, A schoo-] boaz"d, hot¡eveïu cannot ee_sí-l )r bring about

fully efficient rou|es -r,¡here prr;ci-l transpor"Lation has i¡een contracted. out

to p''."ivate concerrrsr anC especial-ly r,;here ol.Jners of stalion rrrâgot'ts, bora-

bardiers and- sinall- bu-ses engaged to convey the children have erpended

consider"able invest¡nent fcr this equipmerrt,

Ït is furiher evident ft"orn the comparisons'Ðresented j-n Table XIX,

that' the services provided 'o;r contract buses -¡rore gerl€rall¡r inferior i¡r

nature to tho,se :"encl.ered by 'ooard operated vehi.eles, 'l'he sug¡;esfion,

ihereforeo Lhat the hieher costs of orivai.elv or,med buses is ;iusiified
Ì:y the superi or nature of Lhejry serrrices d"oes noí aÞÞear to be substan-

tiated.,
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'l'aBLlI äïÅ

t0riil¡il"-l-SClf fiì,' THü L|ÁTIirl.I Otr CöÌi;:ll.ì::4.t'il i,,l-í"Tti

llÕlißD triliJ¡r) 3iiS iiERfrC.ES

Ceintraet Boay,d ù,':nred
i],, ^ ^^ Ëuses

J)ei^¿rent::.e of 'lrl¡< q'i¡qi.on". nhsrrot.a'¡i qarì ?rrr ao^hv HU Ç,; u.,y' eÉu.r¡

of th.e fo-ì-loirinq:

1^

2^

-b

tl

routj-ne bus se-fety check
everJ/ 1000 to 2000 rniles " e e e ê

as requirecl b;r provi"nci-åI- regulaii.cins @ o

not relrorfed- "

hrrq nl arn-i n ry

Dai1.;r

lieeklir .
-f r^rorrrl * æ-l ¡¡

medi*a1 e:{åminåtion for bus iì-ri-r,"er.s

a$ å. Þre-rÕqu"isj-i,e :foy-, emnl-o]rrÍen'b

as an airnual check whii_e enpl,,:yed

A seJ:araLel-1r sttl.yed bus roecl'i.anj-c

:i supez'irisor oÍ' transpo::ta'Lion

Ä shop used onJ,;y for br"s mainte:r.anee

A. nnl i ¿ri¡ rrí" çr¡fr" dvitrino ¡r,rsrrìq

å vehicle col-låsíon

?.+"oof!"

J)o UUj:;

21"AOfi

35" ooi¿

3? "oa(/,
28, o0iá

3L,Ool,
t+"?oll

o ór,

o otl,

n C,¡;

3"oooþ

3.ool|
1.8,7 yþ

9.3\uþ
4, tnti"

xB,? 5t4

25-0A6/"

L LoJ ),i't
3?,5Ac,L

6,2\fi

t+? 
"oadl;

53 "oQ"þ
0"þ

56 "aa,þ
!+4.jûci,

arþ

62,ooli,

34,ooit)

18-7 5f,

37 " SciL

6,25{,i,

25"oo1i

TB"? fiL

5A "j}dí'

3'1"frú/*

3L.?5!l-

56"oadþ

62".1611¿

68e? 5rþ

25"aAr/L

ì¡

o
Ç¿ The use of stucler:t 'nus pabroJ-s to:

a) helo ehild:ren at 'r,he bus docr.siei:
lr) he'ln nhrldren rÊr4ñ<q f.ha hioh._-- .- -_-..)-_T,rå.J¡

9" -1" nv"ea.r:ranqecl r¡pI.a.n of ¿cti-ol'tjt ou-i,-l.i.ninq irlnei',
to be done b¡r fhe di:iveru ihe stud-ents, the
ir::incipale and the ì:ar.eitts, ì.n case of :

;.\

.l Ì

âì

a 'bus fiy.e "

J:rea.kd.o-,"m r:f the bus on a roacl

a trus caught, i.n a ra-j-n or snÕlr sto?"rri " .

'urnforeseen delays in bus arri*'¡al-s or dÊÐä.r"ä-
ures "

f ) bus t:"ansT:ayÈ*atio:t eanceJ-l-ations

J.0. t]se of liierature a::d rneeti-np_"s to inforrn ihe
publ.ic on m,ai¿iers of puril iransÞsrta'bion
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äl*rlary

A rer.rie'r'r of r'ela.Led -]-iteratu.re ïeves.Iecl that both resesrch and.

exÞeríence sur:ior-'-t t.he r:-s.: r::.' \,:oarJ-*oitiri;d. l,,r.:l.ri.L ì-réijislarL,i.¡-'i,'t,r:,,-l s;rs;,:ir;"

Än examinati on of pupiJ- tr"ansportation ín 22 divisions and 2B consolidated

díst,ricts in l.fanitoba indicated that on the basis of

l-n annual cost pe::. 
":us 

seat

'¿" annual cost per" pupil

3' cost pe:: mile

l+o cosL aer pupit per mil_en

'L,he cost for contra.ci buses rnas sinirificantl-¿ hi gher than thai; fo:: the

pub'lic otnlrredo Logicall 1' the ctífference ín cosL betr..reen the ii"ro tt¡pes

ofi p¿pil lranslror"tatron could not be ascrj-bed to the clifferences in kinas

of roacls because in many ë.ï"eas bo,,th conl,r"act and. boar"ci-or,;ned brrses '¡,ra*

versed the same or siroilar rou'bes" It r.uas eviclent, that conir.ací buses

r.rere usua1-]'y not su"bject to effect,ive school'boaycl rnã.neqenent and control ,

Therefor"eu despite hi-ehe:' eos-Ls, the serviees rencrered br¡ eont::act bu-ses

lrerê {Êiî€r'all r infenor to those providerJ by boarci or.¡ned sysi-ens"

Conl-r"act bus services thus appearecl. to be more exÌlensive than

board onerated ì:ranspoi'tation" It ma¡,' thei:efore be concl_uded that fhe

applicatibn of the,ìerj-r¡ed eost fo'rmr:ln.^ as shnr.¡n on page 39, r+ould -niel_d

resulj:s that r.¡oul.d, de'r¡ì ate even l-ess from ihe aetual costs tiran d-id thcse

ín-this'p::esent studyo p:rovid-eC all or even most cli¡¡isions reso:rt.ed- fo +-l-le

u-se of precj-ominantl¡r di1¡isi-on-orm-ed .¡eh:lcles" Uni.il such a eonversíon

occlll'su lhe deriveC- equation would t,end i;o p::ovide sorne financial advan-

tage to those divisions lhat operaie efficient and economical pu'olic*

or'med svsiems. These savi.nqs cou.l-d be utilized by then in inproving other:



/
b̂ö

sâïvicôs" 0n ihe olhev" hancl, the a¡:eas ihai oper"ate cont:"ael- vehj,cles

i.¡ould thereb-¡ ivrcur rnonel,al'r/' plîessures resril-tinç: f:lom the excess of aciu*

a--l- over forrnula- costs" Thr-s might inflirence clecìsions tor,;,arcl the pulolic

o-,'"'r^re::shi-p ¿r-nd conseqrrentl.,/ a c-l-oser qualiti¡ control of pupij- -i:r.ansporla*

t-íon"

ilhis is not iniended t,o suegest lhat all privale r¡ehicles shor-rl,cì

be elirninafed frorn bus rou-tes, In sorne i-ns-i:ances, i-t rnighl be boi;h eco*

nom'ice-l and moire efficient io retain some of thenu especial-l-r¡ in srnall

i-"olaied pcckets of ìronul-ation,

ìl.ef e::ences
n- Beck, cha.r'l es 1r", ?srransport¿.tion costs of Districi.*cnneci versus

contractecl- Buses basecl upon coinÐar"i.sons of |i,¡enf.r¡ rll i¡oiu
.Schools.lt unpublj-shecl itiast,erãs thesis" Tilinoi,s State i\jor:ma.t
i]nivey-"ity, Iio::mal , l-.ì_Iinoi s" 1) j?_

2-- ìii:ehau-t, tiil-l,arcr,- 4 s_qryqrr qi_l.l+ç!qrs ,[gr.a!g+_þ {aria'ur-ons i.n the
Çq _qi åre-. Ë.sq.ï3a}åe*+-_qi_dlroffi__el+in oni:ari--gr*1?fr:-/J, -rirformaj.ion ser.iesu ì\}o. i, D;;;.iãne.nt cf'--
i-rd"""Li"""r *.*"".rcrl, 0nLario corlege of ,rìciucai;ion" onta.rio

?- äi:col 1n1 u fienr.r' i'i" u ;r.¡i Cornnarison of' Cosls betLieen Drsirlct O,r¡necl ancl
Coni;ract Iì'¡sierns r:f Schoo-l- 'i}"ansÞor"ta'Lioì't,'t unirubl ishecj. iulaster.r s
thesis, lij,llanette r.Jn.i.¡e::si-L.7, Salerau ûr.egon" j?5j, p" l,B

4?

Greene, tlarr;¡ 8", esii'he [xecilii-r¡e car;i oÍ-' ]lr:anspor-latie¡ under' Ì;]re ilon-
L'acl :i'¡s''-enut' !å¿l¿l-ltiean sehocl rìoard J-qu-r¡a-1.,?i:70, c:ct,"ir9z6

5i,"¡:i.*,j\-C'S",,-,,.";';;;ru?Ccl1egeR.ecor.d.
;'i"LI, ,_jê.nr¡.a¡"vo l<)!-¡,A " p, i5T

I'- Ini-¡ersi'çt¡ of -t,he 5"La'¿e oÍ irl er¡ ïorku hul,l-eti-nø lio. 1:tllg, ir. I tôpunj.-l-
,llÏensnortaLi.on -!,n Centra"} llisi-r"iets*t¡ cii;eci ìry Lìul,t,enro:rfhu
Ju_i-i-an and iìu,egseq{ie.rr V-ì rgi-Ì", *.d:ffgL-r*.þS.lrf]årË--¿pif 

.t::anspo:.ta_

!þI- iüe.;'r lfci:k, i:-lciucal-iona.l- Pri¡ï:*tàãä; ,,9itî;;;ì7 -***-*-
,7

' 1,ti i';,e,:!tln" :ll be:li 1. , tvPll;:iJ- fransr¡nr'1:iLl-'.t::,^i .j.er ','j-rrc,rriir-rúÌ,rt r-riln.;:]--i-|slLed
tctc+;ct:ei :l.i-sseri:alion*,Jlhe Unive¡.sii,¡ cf "t'ljoini,n6, Layami e,
þorn:-nq, I9!+9
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PU.PiL'l Ì:ìJrli S POÍì-T:lTl- Ci J,3 ilt'ì'/I C i¡lS

lis trh: s sfr:d"',r Ð.-r"oillre:iSÊ,:l il t¡ecarrie evi<leni iha+" solne co:ûs'iCera*

Lion sÌ:oulci'oe f,iveir'r-c those asoecis oÍ'pun:l cr.ansport.atis¡ rrrhìch

con-Lr"ib-¿l-e'[o ihe <trrra]i--t ''r o.fi ilre iiÊìrvices'oul ca-i:no'ù be rneasrrr.ed eí.fec*

i:ì-ve1-.;'r 1n -i:lnenciel ie;-ns" lhe Þui'pose oÍ. the fcl-l cr,;iir;1 sections, 'l,here*

fore, is to exaitine l:he qener¿l qualit,¡ r:f aupiL Lransr-:tortaliol -"elîvices

ås noted i* J:i dirrisions and 28 cr:nso-l-ide.i,ed cl.ísi,¡'ic+,s in fia.nitoìra ancJ-,

t^¡here nos,síbl-e, Lo ::elated these *;o ihe oper:,:r,ci-nq cls1,s " As j 1 i;he

p::ecedin'¿ chan'1-e::n 'Lhe i;r'eal.rrrent cÍ' dp*ta j-i:r fhis secti,cn j-s soruei,¡hal-, 
'l ess

ob jecLive i,han fha'¿ useC j-n der.i-vin¡r the cosi er;u,a.iton, esseni.j-a.-l_l:¡ be*

ceuse ojl lhe n::-i,ur..e cf ihe facio::s in,¡ol_r¡ecl"

Ìeggi J gt=iq {r *gl*üp,[]{,}ç-,e-â

:ii:¡_ ¡tggb+-gtg In ina_n-.. pa.r'-ts of üanada airol -ühe lj"S"A", schooì_

boa:"Cs ìrave r.eal iz,ed L,he advanta,{es of boar.d-operateci shons Ílor i,he

nraj-nteila:rcê å..rC servicini.: o,Í ei;u.ipnent" (;;cìrooJ- Prorri.ess, epril, 1g6},
a

n" +)+)' A]l-thoueh a fei^I school-'ooarCs i.n iüar:itol:a eiLher. or¡n'r oï rent a

sÌrop for birs na.inteil¿nce, the facb, L,hat on--Li¡ '15- 1.fþ or-' '¿he dj-¿isì-oi-ll-. ¡;.ncl

dist,ricis i-nvol.¡e,:l irr tÌris sfuciv err:p-ì-oy a bus nechanrc sug:-lests ¡; neec

for deve l-oir:nent-, in -bhi-s cii,rec'Lr on.

jjgplfgfç"pj qq*qiÐl1,j-o_{L*qj*-o_l i.ran.;r sçþ6ot- !:oard offi cr.al-s :in

t',,¿-ni-ioba egl-ee iira.t " lar',qe br:.s fleet deära-rrds speci-al. srÌnez.rrisor\¡ al'Len*

-r.i-on Lc ensl.tre s,?.fe ancl econoini-cal oÞe¡,a¿r-or" 
16 Se:'vicíne of equ-iprneni:u

pt:oÞ'er scherlu--l-inq, dL:iver recru.itneni e.ncl 'l,r.aining, pur.c)rasìng anil

i:outinrl , a.-ì-l req.ui-r'e sn=cia)._tr.eà ai;t,entj-on" iüre j'¿cL ihai, 20" jl.l.,/, or l,.Z
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of the 59 divisions and- dis'Lri ets srlrve¡ieC, ernnloyed a suÞe::visor of trans*

aor-,,ation ä-pÐeers i:tdieatj.t¡,* of a f:',:i:rl. -¡o-u¡¿.rj'|ì-'Ll-iù e::5,rr-:r':)r.,a:r'li, ¡¡f 51 :,ç1r ¡i.rr

*fíie:i ¿J-.

Tnquj-ries fyom severai supervis*::s of transt¡ortation shor^ied that

i;he qualificaiions for sueh an official need to be carefuì.tr1r se-t, forth"

Lçstey e " liiinderu d-irectoy oÍ transportation of the iformancly School Ðís*

trict in St" T,ouis, l:.rissouri ai;ternpted such e.n oufl-ine of qualifications,
17

(school Frogress, April, "1963, pp" ¿tls*47)' the supertlisore he maintained,

shouJ-d:

be able to write sÞecifi catì.ons fo:r the type of e-c,uipment i,,¡l:ich
ca.n do the ,job rnost efficient-l-;' and eeonornicall-y, giving due
eonsid-erafion io such matters ås terraino climate and densri;;¡r
nf' nnnr¡'l ¡f.i nlr "v&v¡l ?

be able 'i;o esl,ablish the most efficicn'L and economical- 'or¡s
routes and- schedul-es;

be capable of setiing up an efficient oreventive maj-ntenance
p*og"**;

provid.e a driver traíni-ng p"ogram;

know horor to es-Labl ish safety progyams and acquaint the
cornnrrni-ty ',,¡i-th saf ety' ru]-es;

be able io keei: al1- office records z"esneeNing students, driver
equipment, miluageu all transportetiãn *ouiuu and- submit
related provineial reports;

be capable of r'¡ovkì,ng out a prúgram of speeial- serv-ieesu su-eh
as edueational i'ield tr:ips and athl"eli-e tríps;

l:e lflßoi¿leCgeable in the concel:t of pulrlie rele-tions;

âê,,1Ê-ôt reqnnnsìhili'i-.r¡ fn'n srrnerirri.enrìinc".qll rnri-,i-.,cr.s rel¡t'ino'
to studen'É conduct pertaining to school- bu-ses and- driver"s.

l¡indi":rg personnel to match such qualifícations ís díffíeult, but

mu"ch has been done in rra:rious parts of Canad"a and the U,,S"Á, to ímprove

sel:Yíces by pro:riding in*service traj¡¿inq cou.rses, d.rive:: trai::ing ch::i.cs

l-"

/)

)l

^

a

O



'l!

ånd i'.rcT'i{slrc,cs, Llne such c:or-LJ:s€ í-'o,,: irus s .lÐÊìiviscr"s aná onç::¿i;oi'..s r¡as

s'ponso:¡'ed ltli l,þs rJnt,¿r'ic i:laí-'ei-',' L,ea-,g1e in -{,¿ç;u,-¡'1. 1-95}, e.nd a.liended it;r

schccl- bus opeiat,orls ,antJ srt-¡r:i'r¡i5srs fr-cr¡ -¿aï1otls 'ÐÊ.T''us of Cs-nada.

(ScÌrool- Prcrress. -å.uplil-qt )-963, p. T)4 -[.,ee.r]i-nq au,ihcriLies f.ron L,he

Uni i;ecì S-La Les ancl tjanadâ r¡rlìre brouqhl i,n t.c girre inst::uct:î.c.n a.nd- gu.ici-

årrce in nraei.ice.-l-1.-¡ ever.ii ma.-jo:- a.spect oí lhe oÊerai:,on of prrníl- Lrans*

norli;ation s.,tsteriis .

B.,v: the e.lose oíl the .irear ( 1.96',t) apparentl;¡ ncthin.; had been d.one

i n the areå.; sLtïv3-,'ç¡j 'ì n i',"-ni-'-oì:¡. t.o prorri-de i n-se: vice Lraininl Íor pui¡: L

Lrans'¡:oitial,io¡r sr-;.lrer'-¡j-so¡'s, ancJ rnost oi i,ho-se e¡e-llo,¡e,J ha¡i rrever l"eceiîied

¿r.1.\' sr:ecia l,.i zed i.r"ai-ninq f'c:- ',,he joî. ichor:l- boards cou1d" ,'rual¿;e such

Çotìrses availab-l,e ai, :"e-l-a-ti,.¡eli. s¡nal-'l- expel'ìse" Uel-'l-* qi-ral,i-.íÌiccl sr.l-l:e11*

-¡iso:trs r¡cu-,]..C. i,.e i,vr a nositiori lo n::orri,cle eí,',i'eci-,i,ve m¿ttlp,-gemerrL tha"t rnÍqil'i,

.result, i-n a- s'.:-bs',.a,rtial sar:inr ol-' pr"ib-l.ic fr-rrrclso in eífici-enl iL:¿.nsilorba*

-l;ion se::vl-ce" and i.n lhe avoicla-nce of sciriou-q a.ccideirts-

itlgq*tniça].*saieU¡ ilqpqcjiqlå ', j-l-e d::i,¡er cor''rÐetânce is in:Þor*

iant iL r-s e.¡ident .,_hat a_ capable cl:r,i.¡er: cannot pr"orr_i-rle saîe i.r.anSnoL:*ra*

t.ion if his vehicle i-s in noor' ¡rechan-ìeal condi {.ion. Tn ltg67 :ra.ny rliv-ì-

si-ons anrl clisl,r": ets in "r.ni- bl'ra lp-ckeC a rezril.?ï' p'rr{ q'¡qt,a-¡i,-ì n n:ograin

of rr'rai-alenal-ice an,j inspec-Lioi1 l:'¿ r¿e-l-l*.c¡ual-ífied ¡nechanics" Onll¡ 2]¿þ at'

't7 of i;he area-s su:".¡e'¡e.l inrJic¡ bed the enistence of a poli-cy of rnech.anj,*

ca"l- sa.fotir i-nsnecrl,icns oi,her" than ihe se¡i:L-ani-lu-¿;-l- checl<*u¡ :re'quireC ]:y
t lt

o¡'or¡i ¡si a.l ree.uJ-at,i-o¡rs, (I'ian:i toba. itegit-l r"ticrto 1""t8! 6'/) ^' in j.heso san:e

schocl arees onl.;,i ll"Oii or' ó school- i:oarci eitne:: o'.,¡lecl Çr.' rented a" shop

r¡¡eC :,ccl 1r-5-ivç1.'.' i'or l:us rna'ìntenance and r-epair- Althoug,h -i:Ìris r'roul-d

requ.i r"e acjdit,ional expenCrfu-r.es for. renfa.Is, ca.piNa.i- i:n.¡estment and-
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sele-i::lesu Cerrel-oplen-;s ín 'i:llis -l.i: ecti.oi'r are necessa::.¡ if schocJ- d-ir¡'i si o:rs

hope Lc render the i,"'¡ne of eifi-cient anC- saÍ'e puniJ- t:'ans::ori:ation nor,r

.) - "19pL:eva1.ent i-n ma-n1' fia-rls of Car:aC.a" (t{a.tz,) -'* {school lrr"og:"ess)'

-[)ol-i,cirek, superr.'i-sor of 1;r¡-nsport,a'biori at Quesnel , l]ritish 0,rl-ura:ia has

renorteC -i,ha.t, e.¡er-' one of the l-¡uses irnie:" hì ¡ control is girrerr a r.egulal'

iuonLhl,:¡ checko and detailed:recorrJ.s ¿Ìr:e nade of r¿haL is C.one ancì of afl

the defecbs that ai'e found and::eciified" ili:ivei:s are;'equ.ired bo r-.enor.t

on -bhe sta-te oí bhe veh-i cle they have driven"

åatg*éffyir"lg.*qg+.I+g A poiicv of ¡iafe cJ.rir¡i¡g arre.::ds has pr"oven

+r-.c'oe a va-l-uab:Le sontr"i-l¡r¡,tron to¡¡ar"cl tcn dlriveli nerflnr-m:n,-e in rr.?nr/ na.rts-l

ojl ihe Uniiecl S'ì:al,es and Canaria" Tn 1-9c6 El-'ne,.: Pol-ichel< of {)iresnel.,

yri-i;ish íiol-umbia? T,.ras the r"ecipi"enL oil'Lhe Ontar'io Ëafety T,eagr:e anarcl
18

i"or ihe ihird successi-ve J¡ear. (.Schcol "or.ogress)-- DurÌ.ng the same ]'ear:

he Þ:'esenterÌ safe d:riv.i-ng ar,¿ards fc e-]-even of his bus drivers" -iach of

iherr helrl a Cla.ss ($liÉÈ chauffeui"ts liceirce, ha<1, at Le¿-s1, 1,5 years$ experi--

encee and r'¡as a married man t,tth chil-'l-::en" I--n con-i.l'¿st tc such an einpì:ia*

sis on safe rl-rir¡ins awa.rds onlv J3.5ir or I ci the 31 clivisions and 28

consolirlal-ed dis-r,:liei.s survel¡e'l in i"ia-nitoJ¡a offered some form of arnra::d, as

an incenti.¡e ior,.¡ard. excellence of i.¡-ì-r¡'i ¿E nerfoy'mance. fhis could ce cl-one

r,:lth a verv rninin';yr of e:rpenclitur.e"

ji9el!þ.'99-jf.H"gï 0f vital irnporfance to pri-ni.l sa.fet-,' i.s the

Phl'-sic:..r condit.ion of the irus clrir"e:r" Tlle state cf Fennsvlrrania er¡ol-ved

a -ì-ist of c:riLez'j-a nor,"'ridel-¡'eccepted i-n the Uníted Staies and. Canada"

tKat'2, p- 17)tt (Rose, Fp. 12+*I??)L7 lhis standa-Lrd, re<truires the dr":r-¡.¡er

to be tested a-nnr::rllr¡ ì'or irisìorr" tlrea-rins^ r¡ilsellley -"teaclineSS ånd sirength,
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rea.ciion timeu and f:reedcrn frcm p]:r-¡sical- ciclitions l;hich nisht car-r-.e hírn

ic faint" Fs;rc¡olonical -¿est,s å-l:Ê al,so require,i tc deiar'¡ine r".¡hether the

d:li-ver j s sl:a.bj-e, self drsci-rlined a.ncl pe-tient" lïe shoulcl aL.-qo be ê" 'irer*

so:r cf beal-fhful I i:rinrr h:hi 1-.s^ Comparerì, r^iith 'uhis, the sfand.a-rcl.s re*

qu-l..reC of school bus drivet-s i-n l.an-] ':.oba. aDpear inarleo-uai:e. AnLv 4?"8ûrþ

or 2J oÍ' ihe clivisions and consclrclal:ecl ,lisl:lie-us survetr'ed required a

nredical exami-naticn of fhe driver befo: e 5ei.ng i:i.y"ed, ån,l ?.+"A6"þ or 14

school boar'd-s rlernanCec], air annr:al examÍnati.oir" dei:e aqaÍn -i s an e-spect of

pitpii 'Lr"ansncr-'tation serv-ice of vj-lal im,rortance to the child"ren, Lhat

coul-cl be i-nsi-itutecl aL l-jtt].e o-r no ex'r,ra cost to 'l;he d.i-¡i sj-on,

I"utomotive aecessories 'ïhet$extra.rr ,oir;ces o-fl ecuin¡¿ei:i that fcrn

pa:ri: oÍ'a school" bus svsLen consliLute a sisni-Íieant mea"su-r'e of lhe loea]"

ernnhasis on nu.ì:il saf ef_i¡ and ei'fj ci-eni -"er.vi_ce. Polichek of Qi;-esneL

/11 -..ri-F{ <ehoo I rirozress u no 5ï "' h: s insi stetl fh¡ i a-l I I araey veliíc Ie-" sh ou-l-cl

be eqr-rii:neri r^n'ch r¡er".r¡ --l-oi,;r rear" axle ¡ear rat,:-osr air br"akes, ancl Lachno*

meters to a"ssis'¿ i.n qear shìftj-ng e.L corceci en4i.ne sÞeed-s. The Q'.resnel

bu-ses are also.ccr,¿ìppe,{ r"¡j-LLr,le=,.iroster f'a.n.su ad.clitiona-l j-nside hea'Lingu

special seai;i.ng frarnesn defrosti-ng rear mirro:rsn an,C rçindshield washers.

In addilion, all buses eê:*l:v ehai-ns, shorre-l-s and sâ,ndo and are equipped

-ri-rfh Ceen-t-z'ead li.es ì:hi"ou:hout L.he .'¡es.11. fhere :.re, adrnittedl;r, a t.tumcer.

of "bus sysfe:ns in ivianitoira that lneei th.e recu-iremenis of those in the sr¡s*

'Le'n iust, <Jcseriìed-" crf all ihe bus s,'Slems 
"i1.v1rs.¡ed 

o 5Ll"l1c¡ vere ecur-nned

',trtlr a.:idit:l-ona.1. ir,sj-tje heq.t j n.s" 5l " 5A.i' .,,,¡th l:indshj-ell-f i.¡ashers ^ 6-6ld¡,

r,.nth tr¡o-1".ia.j¡ comrnu-níca'uion Ce.¡ices, 29.1-Afo eay'rieC chains, 55^4'A(þ ca.rr"ied,

sho'.¡el-s n and I? " 5?i'" c.? rîï:ì.eaL srn:l " Al-thcugh vehicles 
"o11vslr'ì 

nr" chi l-clu"e:i

on paved roacls neåT' -l-a.l"qe '::rban cenL.el:s na)¡ not requi-re al.l i;he items
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l-isbed åÌtove, ihe üta jor:i"ì;y of the T¡u_ses in ì.he

equipne::t i;o ennb_]-e thetn fo lree.L erren¡ualj-t,{_es

for the ir:-pills,

ÐTovince, Cc need such

,.:rih a. 'n.: {i.:irrL,': oi se.íei.¡.

.lAe*q -!-o-^gç,-gå.-grllç{ß?,lqlg-rî ldc ¡n.a L.i,er. hcr.,. .Lhoroughl;u irai.ned the

rjïive:' or lfor¡i we.l,l equjþpÊ,r il1.,: i:uses, enerßencies l-,ha1, pì_a,ce stu_d,eni,s j:r

,-leoÞard-v can ar"ise e. l-;nos'i r:¡e;çÐecLe¡l tines- In::nan.y par..'t-s of CanaC¿-

school 'boa-ro-s have clrar'¡n '.-tn a tr j:.1-an*cf*¿cti on't o¡.:il-ini"rg rihar, is to tle

i'one bv lhe clr:irrez', tire sir-:-c1en'Lso l,hre ìcnrrciÌra.-l-, ancL the parenis rn'hen e¡rrer"*

genci es ari se" (liuttalJ-, ir" 4o) 15 
DespiL,e ,qenerar- coifeurr.el.:Lce on r.he

necessj-"i'-t' of such ,x pol-ie"'', na.ny schocl boayds inc-l-r.rcl-ecÌ in thj-s siuc;¡r þ¿vs

$ir'rs¡ l-i-i't-l-e aitent-ion to the fo:r:mul-alj-oi: ofl år;Ði:e-a-rra-nsed p-l an r:1,'e.c-Lionir

'!his í.s evi d en {. í-'r'o¡r T¡",,:l_e ä.K.

î¡:lll],E TX

i"iUl'1il:i;A Aì,if PgecLili:it1ì.itll Of iiciiooi, BOA|ÐS pp"EIr:\?"E,}
rÕtì :tcîIrJlÌ ï1Í C"{SE OF St¡lnTpl:rD EiiltrF,GA.¡cIiq:i

Érner.,.qen.c \i idurn',:er of
Schoo-l- Boe"i:ds

Percen1,e-ge of
School ,Soeyrls

i,
?"
c

)t.

5-

/^

A bus fire
A veh: cl-e co]-li s-ì on

ll.realcdo¡nt of i¡r-rs on a roecl . ,

ì3us cai;gh"[ in i:aj,n or sncl¿Ìsi,ol].¡ir.

Unforesr:en ,Jela';rs cf bu.s

Bus -br.e"nsi:oria-rj-cir 
ca¡ree-1,1 at,r.cns .

.t--

I'l

at-
L{

LÕ

??

20 "03?L

25.!'tz

38" 98
t+5.76

Lt4_Q7

55,93

]iç + rd l.åe."*gld, -..1 ç_¿g r*i?- ..Þ :t: gq¿ g{qF-ç_in,s.- ï..9f-*: Tn L965, Lhe ünta_::io

]-'r'ans,co::i DeÞar:,i:¡ient reìro::Lec1 a total
vo-l ving school ì:uses - lír:st o.fl the_"e

of" 184 accideilL,s and Ç/ inju-r:¡-es j.n*

occu-r'red on the -r.¡r-)¡ holïe and resulied.
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í-'::om imprope:' br-ls e¡¡acuation anc'l- t-,jre cay'elÊss cï.ûssìi:g of hi.c¡hr;va;rs-

i-'he Oniari o 'l'ranspor.ì: ìiepar:t'rnent li¡-s recornrnende,l ithat p,-roil s

shou--l-d -ì-i-ne u.1: srirgle f-ì tre befov'e ì:oardj.ng a busu r"n.th the y-o,;:rger.chj-lc¡'en

¿"t fhe Í'roirt oil the l-j-ne" (.ì.cse, p. Lzql'7 !.iany a.reas in ¡nia:::ì-o ha.¡e

f'oll o'r¡ecl governneni reeormen,lations e.nd, noîd emÐJ_oir s,i;udent bus l:atr.ols ,úo

assisi J¡oung--: child¡:en a.t the bus .-Looy. a"nò. -ta escor-b pu!-ìls ,across highi.;ays.

T];picel of the L:egulati-ons nrei¡ale¡rt i-n'Lhat nrovince ar-e i:hose in effecl:

in Lhe 1\Tassagar+e."¡a Tor"mshi-p school- :\rea-, (gor.l.ora)3 The schoor boar.d

'Lhere dern¿nds ì"hat

1. strrdents fil-e in linrj, gi_rls fjrstu bo).s fol_l_ornrng, and ente:.
üre bus in an order.l-}r ru¿y;

2^ olcler stuCenfs mitst -be an erannnle fcr J¡ouri?ler nunil s a.nd.
assi st them r,¡hen alighting fr.om .r,he i:us;

3" stucle:nts m.ust not be ¿.'lloir¡ed tc ru:r. in f::on-i: cf" or s.::o.und the
l¡ack of the 'bus; s'bud-ents rnust stand a-rra,l.¡ frorn lhe bus a-nd
t^iaif, ¿'"ii,l- the bus has pu.Ll-eC å'rr-'a-v, then they fla-,,¡ Þz.ocêerl
ac?oss the road aftey. Iooking bcth ¡;e.irs fo.:: t::affi.c;

Ll'" each drír'er shall nane two stucl-ents l;o a"ct as sa.fetii heì-pets"

rhe icle¿- of appointi.ng rrsafety helÞers?r has been rather., fuj_lr

d-evelopeC i-n the "l'.lai:wick Ïoi"mshi.p ,schcol h:rea ,r¡j'¡er.e John lleatcn colnposed

a set of ruf-es and organized a bus safeiy pat;.ol s.ystein" (Beaton)t He

did thís I'rrth the a.rd of the Jl¿ryþep_b:-_Ler---1tguÞef,s*d*_Egþ-"_qå .,ïnfg!g*p_*!f*?

the tu'l es developed- by the su.¡er,ìor Çoach ccr1rcrat,ionu L]-rna, ohio, and

fron his ohri.1 experieìtce" The s¡rst,em is apparent-l--¡ ,oo::king ven¡ eff'eeti-.¿ely*"

Replies received f:lom various clivisioirsu distr-ict,s a.nd cor-rnt:i.es in
dif"fevent narts of Canad-a" indlcate that many aï'eas Ìrave local regulations

reeardi-ng such natte:!'s a.s bu.s palrol su -Loading of bpses, evacuation of
buses, cond-uct at bus stopsu a.n,J- crossing of ro¿ds b.;r pupils. Genera'lLy

ilrese a'Te n-ary sirnilar to Lhose prerralent j:l ì:he lÌassagarnra ancÌ 'l,ja.rwick
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Toi'n:ships nated above, anc in sone åreas in Alberta. (Faclr:n)9 (;l*}l¡10
t1

/,- . - \ I-r,
[_ flal.¡KesT.rorth. )

Jn r'lani tc'ba conparativel:r¡ }i-t.ul_e ha_s }¡een don.e at the l-ocal -l_e.vel-

to Í'or¡nu-l aie saÍleLy regul-attons such as ihosc presently in efiect ín man¡r

parfs of ,lriij-sh #olumbiau,{lberta, a.nd,0nta.y.io, At the time o:e rhis siudy

only 8.47!n ar J oíl the {Ç areas surrre.¡eci had instituted ener.seney bus evacu-

a't,ion drill"s" The praetj-ce oÍ'ha.ving punils line up singre fi1e before
-board-ins the bus had been adopt,ed by only ZZ ar 37.2gii, of' the sehool boards

and the use of patz"ols r.^Ias preval-ent ín 18 or 30"5L.1i- oÍ' the l¡r¡s sr¡steins"

I:æ:f*gg{ilg! q-q !þg'.p-"gg A fu::ther subject cf in.¿e::est respecting

punil safetv is stude¡rt cond.rrct, ,,¡hile on ì:he bu.s" Rear¡el-l, Sa,íet;z Promo*

tíon Öfficeru Depa-:rtnent of Transport, Ontar.:"o i-nsists that safe clrir-¡ing

is a f':11 tirne,lol¡ r"¡ithout the ¡-ddecl responsiì:ilit-'¡ of inainÈ¿ining discip-
1a

line. (Roseo o' 126)' ' 'l'h" sane ,c.epartment has recorumen,led. 'Lha.t pupils

boa.rding a bus should be seateC promptlt¡ anci remai_n so r:rltj_l_ the bus has

res-cheC Lhe desired destination" Fu-pils siroukl refra-in fr.orn I oud an¿

boisterous talking while on rou'ue. T'her"e shoul-d be no rneddling l^;-rth

eneigeney doo:rs or other ec,ui-pmen'c" Dj-rections and- inst::uc-i:ions of the

operator" siror::-ld be proinptly obeyecl . These stipulations åre in aecord -onth

ihe recotnmendatíons made br¡ the Ál-l¡erta ÐeparLment of Elducation ir-i 1962 and

since imple.rnenterì by ¡nost d-ivisions and- eor-:niies in ì:ha-t n:lovince.

(Deparlinent of Education, Á.1-berta) 5

Simllar action has been 'caken in l¡,lisconsin 'rrhe::e sehools haveorgan*

iz-ecl. bus safety netrol slrstems " (r.^'ir)itz a tr.,o-man safet;r patrol is
assrgned. to eaeh bu-s" the p¿t::o}len a:re senior s-uu,C.ents selecLed. becau-se

of' their maturit¡ru intelligence and sta'bus in stu.Lent aciivi'Lies, One of
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the ::atrol-men assists the chiklren across highr*a¡rs ',ùil-e the oiher cne

insi st,s ih¿t er¡ery puiril- takes his assignei sea't and conducts himself in

an orderly nanner l";hil-e in iransit" -Å-ccordi-ng to \rlisconsj-n school offj-*

cialso the studen'L patrol-men have justr-fj-ed the confidence place.C in them

and have reduced discipfinsyi¡ problerns to a minimum.

That cornpa::able action has noL l¡een tal<en in I'rani'uoba anpears

errident frorn i:he fact that only 3 of the 59 school boarcls contacted índi*

cated the use of student, patrols or å supervisor of punil concluct i,rhile

vehicl-es are in moti-on" 0n1-¡ one of ihe d-ivisions utilized a student

counciI representp*tive to help ihe dri"ver maintai-n suitable sludenl:

be,havio:"" Üf atl the a::eas contac1;ed-u 31 or 52"51+t" reported a seating

nl ¡n Înr" qf.trd,eni.c ¡nrì nr¡l r¡ ? nr. 1 1 RAQ| ot*amn'f a.ì t.n h¡rre ìrnr¡q :nrtl cri rT sI vr -LJoUç'/ú dUUViTIUVVU uU ttdvv 'rv.! !J el¡u-

seateC separate'l y on a bus . ïn rnan5, ins-uanees the rl"ri.¡er díd not krlor.¡

the irarnes of the pupils anC frequentlv he did noi, icnor,¡ hci'l nany pucils

T"rere on board"

Oorninu¡ication r.ribh _tþe publ,ie Apparentl-/ verlr little is bel.ng

done by school l,:oards in il¿nitoba to infonn Lhe parents on ma'Ltevs of

pupil transporta-bion ancl the assocrated problems of safetyo pupil con-

du-cL, and condíiions required for effectir¡e ser'¡ice" Approxirnately L9ó¡'

or 11 of the 59 school boards made an ai;tenpt to coirrmrnieaLe nr-iì;h parents

through literature and/or publ-ic meetinqs on r,ratLer"s of punll tr"ansoorta-

tion"

.Ql¡gqq,ill

J.n reirospecto ii- appears that some o.i'[he chan'1es in pupil-1-rans*

portation services sugqesteC by the srl-rvelr r^rou-l-d entail ad-di_tional expendi-

tures, luiore specifically 'uhese i^ioul-d be:
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l-' erûìlloyfleni of irell-qìÌahfied Lr'¿nsportaL,ion supervisoi:s,
bus d:.rver.s" anC rnechanics;

2" âcquis'itìon of adclítional- equ.roment such es slls-re buseso
conmunication s;'sferûs anC o-lher. necessårv auLomol,rve
accessories;

3. d,ivrsjonal oiwrership of shops for bus maintena.nce and repair.

Logícally the savings resulting fr"orn goorl rnanagemen'L e.ncl control ,

efficíent use of equipmeni, ând 'Lhe prol onged life of vehrcles '¡roulC rnore

than cove:: the aclditional- cost cf employi-ng expert personnel anC- of opey-

ating division-oi,.rne,C garages" Tn acìdi'uioir to greafer econoÍty resulting

from the adoption of lhe pz'aciices outlinecl aboveu sfudents r,¡ou}l enjo¡,

g::eater safety and more accep't,able trans-cor.tation sez-i¡ice.

IL should l:e nol,ecj-, also"'that effectj-ve manâqement '*rou-}d irnprove

ihe gen.era'l qualii;, of pupil tr.ansportaLion by attending to Lhose aspects

i'¡hich do not il.ecessarilv involve adclítional erpenditures" Some of ihese

rnigh't, be:

'1 
^ more irentlênl' cn.l fhn¡nrrrrL rtehi r, j p qqf at.ir inenan.l-i nneef ru u:¡Vr U4511 Vsr¡¡U_,_\, Oét çU.V JllÞU\tU U¿UtlD

2" a Þolic¡r oí safe drigine; awards

3, more emphasis on the heal-th ancl ,oersona.l characterr.sti-cs
of bus drivers

school board nolicies respecting
a) a pre-ar:ranged plan-of-action to meei emergencies
b) pucrt boarding and leavinq of buses
e) pupil- conduct cn buses
d) the use of bus patrols\,e) emergency training foi: punil-s a.nd d:.i-ver.s

a rneans of ed-ucating the puì:lic on all- aspects of punil
ì;rans¡:o¡'ta Lion.

+"
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¡'u-r'lher invesr:i:rations rriqfrt be conducled in such ar.eas es:

l-o iSaietTr rreasÌIr"e,s ancì pupil behavio¡ in iuiani*r,obaøs school-
ira-nsoor.tation systems .

2" i,lethods of sel eeti on and. the qual i fieations of school 'bus

drivers ín existing school bus s.r¡stems"

3" l'he amor:nt of punil- 1.ransÞortation ínvolvec]. in extr.a*
curz'icula:: activit,i es "

ltethods of iransportaiion nanagenent and conirol"

The,rerbelrt 1-o which bus capacity is u'bi'jized"

iìd..qrcgge.?
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clude.¡l in the Research and rnfornation Divi si-on rnfor.-¡nation
dglle!å{: i! q.:^_ çrc:-Thr -öänadi*r*8d"";tir" 

a.r 
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o 
" 
iåtron, ïp " B, 9
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De-¡:artment cf rrans-por'¿o Hi-ghr.;'a¡r safeLy Branchn Ontario, canad.a,
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I{al 1, Harolld, J*, Red lleer schoo} Division, Á.lirertan canada" l,ett,e:"

lt

5

6

10

incluried in .Llee 
.Informaticn lìu.lleliJr, *iiis**_*Íill^-_63., ?p, Zuj
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CONCT,USÏO¡]

The absenee of a school- lransportation eost equati.cn in l.'íani.*

toba er:nphasized the neeC for a strrdlr t,o Cerrrre, i.f possibl-e, a s,.ritabJe

formul-a that r"¡ould se:'ve as a valid predict-or of the oper"ating cosLs of

pupil conveyance. On the bas'is of research s'Luiies, existing oraci.ices,

and availa:ilitv of datau six Egmeasures'u of pupil -br.anspr:rlation cost,

r+ere devel-oped. 'Ihey r,ier.e:

Factor 1- Pupi.l-average Ci-sf¿nce

Facior 2 Bus mi'l eage -oer fr"ans'¡orteC pupil

Faetor J Numbey' of tr.anspo::ted pupl] s per square rni_l_e of
organized di str.ict

Factor 4 llu¡nber of transportecl puptls per bus opera{:eC

Factor J Assessed valuatíon per iransported pupíl

Factor ó Bus m'ìleage peï square mil-e of organizecl Cisiric-u

Correlations betrr¡een the cosl of pupil trairspor'ua-lion and each

of 'uhe val-ues of the six selected mea.sures showed Lhat, Factor' L r^¡as t-he

best single predíc-Lor of operating costs. Calculation of ihe inter.*

correlaiions among cost (cr.iterion) and bhe diff'erent factcrso and a

crrl- .onrro-* -'rl+inle rec.i êssion ,enalVsis rnciieale.i- that the ihfee beStúoDrvr¿ qralaL.l

measures of the eost of converrance, to be u.sed r"ntÌr lractor" I ',"¡ere

Factors 3, 5, and ó" !'rom these a pupil franspcrtation cost formula.¡ras

d-erivecl .

This derived equ-ation l.ras u-seC

'bron cosis for each of Lhe 20 divisions

son of t8actualtÉ lnth these *lca1cu-latecl,rt

to calcul ate the pupil transporta-

inc-l.uded- in this stuo;r. A compari-

oi: Itformulare costsu r*hethez"



8?

exÞïÊssed, in ciollars o:: i.n t,e:tris of rnÍll ¡'ates, itrdicated that the regres*

siol equation r.ias e-rr ef'fective ,ferrice i'or predicting school. L¡^ansoor'ûa'bion

operetíng ccsts,

A1-thougn ihis siucllr verj¡ definj.tel'¡ r:unnorfs the use of the r"egres-

s'i on enr.rf.i nn f.enhiri crrr'. i t. i . '"ot inienCed that the nert,i elrl s r' t'eost f oT'-

mula.i¡derived in this investigation shou.ld be a.pulieci to crrcu-'nstp-,nces and

areas no'L eo.¡eT"ed bi. tine t96? dafa and the 20 div-i.si-ons frorn i.ihi-ch *¿hesç

t¡rere ol:tainecl, 1-o accomoCate change a lregresslon analysi-s should be macìe

e¿ch vesz' pnrl the r;,¡rrpt.i or¡ penord-i-nE-],r' modified to rnainLain i'Ls efîeelír¡e-

ness es a predietor of ihe oper"atinq cosis of oup:l ccnve..¡ance" Subse*

quenL expenence wil,h the cost for"rnula methocl rûå.v ì'recessi'Late the use of

factors oiher than those u'¿ilizeC in i,iris s'¿udv, pari:i_cula_r1_y i.,¡þsn further

d.ata. on school, 'r¿rensporta.'Lion -oeeorne availabl-e and the conditr.ons in the

uníta-ry dirrísions e.re mo:re stabi.l-i zed"

The appl-ication of fhe cost equation reveal-ed e" need for econom\¡

ancÌ eff-ìcienclr in natters resÞeetinq nuprl lransÞortatioir. Factors other

than the density measuï'e,s used as a basis for the cost fov'mula. afL'eci :

school transoortaiion exnendiiures and the quali i;v of the se¡'vices pro*

vided, Some of 'bheseu thereforee rdeïe given pårticul-ar consideration.

i?-ef erence to resear"eh studies in Canada and ihe Uni-t,ed States,

end- accounis of exisiinø ;oractices revealed, tl¿ai boar"d*opera.',,ed pupiJ-

'Lr:ansnortation svs'Lens arîe aore ecoi'lomi-c¡rl- and effì eient Lhs.n 'privaie

b'.rses, Thj-s r.¡as srrhstantiaLecl by responses f.rom 22 dir¡isions and 2B

conso]-i-daied disfric'[s in i'ie-níiotra-. À conpari.son oi1 Lhe fr,rc t¡.pes of

bus sysierfls on the basis of (1) annual cos'u per bus seat, (2) ann"ual-

cost. pei: pr:pi], {3) cost per rnileu anð, (.1ç} cost per pupil- ìrer mi.-leu
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shor,¡ed. that the cosi: to lhe divis1on oÍ'coniract br:ses'was subsLanlial.lv

hrqher than i;hat of publ.rc-or.¡ned sl¡stems" It, T,ra-s also found thet cont:"act

i¡eh-jlcles r+ere noL sub,iect to effective school board- lnanagÊmen'[ and con.Lro],

r.r-ih the resul t bhat despiie hi-gher cos'¿s the services prcvidecì by ',,hern

r¡ere inferio:: to those renr]eyed bt¡ boarcl*or¡JTl€d sJ,'stens,

Responses fram 32 divisions ancl 28 consolidated d,i sLricts ancl a

co'irnai i snn oí' t,he nrnil i.r rnsi¡o'¡"lation services in j:hese al:eås i"nth ihose--..-n-- *.--lation services in i:hese al:eås i"l

existing in olher Þarts of Canada, emlrhasized the neecl for effecLive

managenent. Some of the aspects of school- transpor-ba+-ion i,¡hj-ch should

receirre al-Len'Lr-on were found Lo be: (1) safet,r¡ insoec'Lions, (2) safe

drivíng 3-Ì{3-r'rìs, (3) hee-lth and persone-l characte¡'istics of bus driversu

(þ) ¿rivertraini-nq, (5) scirool board policies on emergencies, (6) boav'd*

ing .ancl unloading of bu-ses, (?) puÞr} conCuc'u, (B) use oi bus patro}s,

pnrì f q\ eom¡nrrnì n4+ + ^h -.,i +h +hâ ^Ul¡]_ic on mattef s oJ. nri-rì ì .i-,n,ansno::ta.lj.On.
a!w. \ / J \ivJrlttu!rru4 urut¿ uJf ull ui!Ç ut¿rJJ-f u Lir¡ !14 u uç¿ J v¿

In each of' j:hese åreas of conce::n verr.¡ l-ittle financial expenditur.e r¿ould

be :required 'Lo improve the c¿uality of service.

Such rnatters as ( t) or,mership or rental of shops, (2) emplo.yrnent

of a suÞervj-sor of nupil t:ransportafion, (3) emplo¡,'ment of qualifieô

¡neehenic:s- and (4.J aeouisjt-ìon of autoruotive aecessories ancì ttspar"eu!
:¡¡vv_¡r¿L¡-vvJ \ár¿v. \ ¡/

Ì:uses, r,rould involve ad-<litional- expendì-turesu includ.rng boih capitaL. and-

opei:ali-on ecsts" Good management ¿¿nc betler bus servíci-ns" hor+everu

,¡cuL.d len-ihen the -^Liie of 1-.he vehícl-eu i:nprove the oual-it,]. of pniril

tr'ansporì:ai-ion* ancl enhe-nce Lhe safe'cy oí st,udent,s. 'Jlhe acquisitj-on of

(Ëext.raïE eo,ui.ninent rni¿h-b be justifred if i'rs u-se r,;or:--i-d reduce the in¡ea-r on

the bu-s anC minimir,e Lhe possibj.lil:'¡ of a-ccírlents.
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Both the det,erminafion of the cos-r, of punil con\.¡eyånce and'¿he

sener ¡l nl:r'l i i,.¡ of t.he t,'¡",cnsnnntation SefviceS I"-onlii ¡e cpr"efll ¡.itention

ií' the inves-unen-us in schocf -Lrans'portation are -Lo seir've -uhe purpose of

ensurínq safety and rûaxiaizing the educatione.l otrportunitj-es provioed by

the school-s.
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iranit,oba, Depa"rtmon-L c1f EC'L:caLíon

Ralanced -,Lssessrnen'bs fo:: School ilivisicns {llepa::+,"nenb l,'--iles)

Ç qliq+ç! .açd,li;yåçÈgt: g,qlqà ltgqleç, I?ó7 "

.i,j.s'ts nf :ìecondarr.. School-¡^ âì1d lll-erinenLart' Schro-Ls. 4t)62
/... \
| :.'eÐq tir"lilonr:. :'i 

-!. I ê-q,r ú
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"
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j:rs-n-lt_cba, Depa.rt¡nen-L oi,''¡.¡iqli_pa1_ Affaj_rs

Aci-eê.qe -per Schoo-i Di.r¡isi.on (Depariney:f 11i-les) "

i,ianj--Loba, Gorrertri::ent of
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**{r:- - - * ^

r*=:::::y:
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iilÌ Fil i]L.i5 IlEl) iiÀ1.' ËfìIAi,S
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,3ch.oo-1-s,ur l.-Jnpr:l:--l-:rr.;itccì ;:.i':,;T-eï'ã$ J:h,r,?:is, Ilì-ii:cis 5-.a.-íe iìor¡r,¿¿-t-

i]üi.¡e:s.ì i.'rr, Iì-l i.no: s " j-? 52 "

D,rdsor:, 1," 1," ri.ûn .1ànal--)rsi..s of i/¿r:'j.:.bl"rs; in-l.c;:p:le'ti-ng 1lL'ans,rrorl;rr'Li rir
Cos'Ls i.n Three !ia.nsas Sch,¡oj Qt'iie.ni.za.Li.ana..r'- ;iiucluras"r!
Un1:u|:l ished- Coclor:s"l rlisserlzt)"cn, llh* i-i;l-ï're:'s:-';..¡ cÍ -iili¡i: , ) )'7{:,
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Llnli,ibiisÌred cloc'ioi:al rii-sserfa.t.icn" il'he iinii¡er:'sitJi ci i,lì-chiq¡-n, 1.9fu"

Ì4or:¡ei, G" J-,, i¿Ä Plân íor P'er:o!j;ri:¿.]-nr; Fri¡ril ]'railsport¿-iicrr CosÌ-s iir 'bhe
j)rovi-nce of lilberj;a fo.r Fi::ri:oses of Equai-rz,rn. .-lr]ucat.-i-ona.--l- ûÞpo:rtuníi.'¡"?s
Lrirl:uhl.isheci c'ìcctor¿.-'1, ':iisse:rì-alion, ,iianfo:.cl Uni-rrez'si rJ¡, 1.?5j"
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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 Sawatzl<y



Pupil Transportation Survey

Date 1q

NumberName of School Division

Address

Name of Secretary Treasurer

Note: A1I 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 
l

Elemen-
taty

,ill;:"_ 
i

ported

Number of
Secon-
dary

Pupils
Trans-
ported

1 TotaJ
lNumber
iof

Pupils
Trans-

I portedl--
L

Total
Operating
Costs of

Pupil
Transport-

ation 
i

Bus
Mileage
Total
for
aLt

Routes

January Division i f

owned buses

Contracted 
l

buses +

September
to

December
t967

Division
owned buses

* Privately owned buses used to convey pupils for the district or division'

2. Number of elementary schoois in district or division with:

(a) One classroom

(b) Two classrooms

(c) Three classrooms . . . .

(d) Four or more classrooms. . . .

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

l

-t
l
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Please supply the ansrver for both Division ownecl and Contracted buses.

Division-
owned.-ouses

Contractecl

The approximate average distance from a
student's home (yard) to the bus line is

The approximate number of miles that buses
travel before receiving a routine safety
check-up (not overhaul or maintenance).

If the boarcl has a policy on speed limits,
what is the speed limit on:

(a) Paved roads

(b) Gravel roads

(c) Dirt roads

buses

1.

2.

IIi , r/-Please check (¡J Yes or No
of the foilowing questions.

I.

for both Division owned and Contracted buses, for each

,

Are bus interiors cleaned (swept, vacuumed,
washed, etc. )

(a) Daily.
(b) Weekly.

Are buses required to have
(a) Additional insÍde heating .

þ) Windshieid washers
(c) Chains
(d) Shovels
(e) Sand .

(f ) Two-way communication devices

Are bus drivers required to have a medical
examination

(a) Before being hired
(b) Once per year thereafter .

.).

Division-
owned
buses
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W Please check tñ VF;S or NO in answer to each of the following questions

1. Does the division employ a bus mechanic ? .

2. Does the division employ a supervisor of
transportation ? .

3. Does the division own a shop for bus maintenarìce

4. Does the division have a policy of safe driving awards? ...

5. Does the driver conduct emergency bus evacuation
drills ?

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

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

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

(a) a bus fire
(b) a vehicle collision
(c) breakdown of the Trus on a road
(d) a bus eaught in a rain or snow storm
(e) unforeseen delays in bus arrÍvals or

departure
(f ) bus transportation cancellations

9. Are boys and girls seated separately on the bus

10. Are students assigned to special seats on the bus

11. Is someone, other than the driver, appointed to
supervise pupil conduct on the bus

L2. Does a student council representative assist ihe
driver in maintaining suitable student behavior
on the bus .

13. trs the bus driver di::ectly responsibie to the
principal for the safety and conduct of all pupils in
his care? (For example: Does the driver report any
misconduct or disciph.nary action directly to the
principaJ ? )

L4. Are meetings held to inform the pu-blic on matters
of pupil transportation
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J:'LqJOFì PROBLfrvI,9 CR COI{CÛP"IJS RE]GAR.DII'iIG

PIJPÏL TF"4-I]SPCIRTé- TTO}.I

The follor,nnc' nrrtlina is a sun'llnâï-\r of Lhe or.cbler:s of areas of

coneer"Yl v"esnecting pupil L::ansÞortatíon as exÞressed by Lhe JZ div'isions

anà 2B consolida'i:ed districts inclucled. in this surr¡ev. The problem ¿rea$

are listed in descend.ing order of importânee based on their frequency of

rccuryence on the questionnair"es"

,Sched'":-l inq bus routes
e) fiming ar"r.ivals ancl departures
n) Satisf;1rinø denancJs for. uÉga-te*serviee?Ë

c) Transncr'Linq kinder"p;arten chil-d,::en
d) Conùrolling t::avellinp: tirne
erl lt"a.nsporiing nupils residinq i.ir i.sol-abed settl-e:rlenfs

Obi,ainin4: and ma.intaj-nins r.oacls
a) Keeping roads passabl-e
b) -îeeuring goocl road.s for al-I bus rou,tes
c) l',riaintaining feecl,ey lj-nes*fä main roacl-s

Impl-ernenting safefy praeii ees
a-) Enforci.ng dr"iving regulaiions
b) Tra.ini-nq dril¡er:s
e) Çontrolling traffic ',¡hil-e puci-ls are boardins or leavins buses
d) rjpqra¿ine rûinim*n', "riuir rãsJ;ii;;; 

------'-Þ -'
e) Ctrì;aining rnfor:rnaii-on on sehool- l¡us safeiv

j.{akine efi-'ective use of governrìent qr.anis
a) Introducing eeonomii ancì efficì ency r.ihen granis are inadeo-uate
b) *voiding inefficiencl,¡ ¿nd extravagance ai a resul-t or' g::a-nis

'chat are too Eenerous

Repai-ring and maj-ntaining bu_ses
a) ïnstituting a erpreventa.tive-maintenancerå Þrogram
b) Oirtaini,ng inforrnatian on ¡naintenerlee costs in cifíereni; d-i-visions

,[sla"blish-ìr:s and maintai-nj-ng good_ pub]ic re]ations
a) -[nforming 'cho oub]-ic on ¿l-l aspects of oupí1- l-r"anspor.tatio,r
h) -i,stablishing effectir¡e o1i-s*i-pline cn thã buses
c) Gran'ting bus eont,racts
d) i'iaintaining conirol o\¡er pril,/ateJ-.¡ oper"a.terJ- bu-s slrsLerns

a

?

Lþ*

6"



9rj

7. Obtai.ning bus clril¡ers
a) Hj-rins drivers rr,ho r:eside z"elativel-l¡ cl*se ì;o tàeiv'bus rou"t'es

¡i t,ocatirrg r¡sl1*tualif1ed and expet'ienced C;'¡,"ei:s i'd:.o ca.ir r';ork

on a nar"t*tírne basi--c
c ) S e ctri,là C=r--'' 

""*i'ûech 
al'li c c ol-rbinati ons


