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Abstract:

The purpose of this study was to define possible limits to high school consolidation and bus
transportation in sparsely populated rural areas—-limits determined by maximum bus riding time and
optimum school size. Nine separate G.P.A. components and four standardized tests were used as
criterion variables.

A sample of 812 bus pupils from 40 Montana high schools were classified into a 4 by 3 factorial post
hoc experiment. Four levels of bus riding time were used: 0-30 minutes, 31-45 minutes, 46-60 minutes,
and 60 or more minutes. School size levels were: small (0-99 pupils), medium (100-499), and large
(500 or more).

No conclusive evidence of interaction between bus riding time and school size was found. Conclusion:
Specific combinations of school size and bus riding time do not exist that could account for any given
level of G.P.A. or standardized test achievement within the transported Montana high school rural
population.

Bus riding time alone had no significant effects on transported pupils. Conclusion: Within any one of
the three levels of Montana high schools, transported pupils riding the bus up to 90 minutes one-way
will not experience differences in G.P.A. or standardized test achievement that can be attributed to the
bus ride itself.

Significant difference among school size means were found for some components of G.P.A.
Conclusion: G.P.A.°s earned by Montana bus pupils during the first three years of high school, or
earned in required high, school courses, cannot be attributed to the size of school attended; senior and
elective courses G.P.A. can be attributed to the size of school and favors the medium sized school.

Raw or standard scores of the ACT, ITED, NMSQT, and PSAT were recorded and normed on the bus
population. Conclusion: Under the conditions of increasing discrimination of testees as schools become
larger, PSAT verbal and NMSQT achievement significantly favors those bus pupils attending large
high schools. Bus pupils from large high schools are more apt to possess those attributes required on
standardized tests than are bus pupils from medium or small high schools.
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ABSTRACT

The purpose of this study was to define possible limits to high
school consolidation and bus transportation in sparsely populated rural
areas-~limits determined by meximum bus riding time and optimm school
size. Nine separate G.P.A. components and four standardized tests were
used as criterion variables.

A sample of 812 bus pupils from 40 Montana high schools were |
classified into a 4 by 3 factorial post hoc experiment. Four levels
of bus riding time were used: 0-30 mimutes, 31-45 minutes, 26-60
minutes, and 60 or more minutes. School size levels were: small (0-99
pupils), medium (100-499),and large (500 or more).

No coneclusive evidence of interaction between bus riding time
and school size was found.. .Conclusion: Specific combinations of
school size and bus riding time do not exist that could account for
any given level of G.P.A. or standardized test achievement within th
transported Montana high school rural population. '

Bus riding time alone had no significant effects on transported
pupils. Conclusion: Within any one of the three levels of Montana
high schools, transported pupils riding the bus up to 90 minmutes one-
way will not experience differences in G.P.A. or standardized test
achievement that can be attributed to the bus ride itself. ‘

Significant difference among school size means were found for
some components of G.P.A. Conclusion: G.P.A.'s earned by Montana bus
pupils during the first three years of high school, or earned in
required high school courses, camnot be attributed to the size of
school attended; senior and elective courses G.P.A. can be attributed
to the size of school and favors the medium sized school. '

Raw or standard scores of the ACT, ITED, NMSQT, and PSAT were
recorded and normed on the bus population. Conclusion: Under the
conditions of increasing discrimination of testees as schools become
larger, PSAT verbal and NMSQT achievement significantly favors those
bus pupils attending large high schools. Bus pupils frem large high
schools are more apt to possess those attributes required on standardi-
zed tests than are bus pupils from medium or small high schools.




CHAPTER I
INTRODUGTION

Many children can no longer secure an elementary andfsecandany

education within walking distance of their homes. Advances in techno-

logy and attitudes toward £rave1‘haye been incorporated int6 educational -

thinking to the extent that transporting pupils to school at pubiic

. expense 1s no longer a questlon of acceptance but one of degreeo

Evaluation of any. educatlonal practlce must echo the premise on

which it was based@ Pupll‘transportaildn is no exception. Students

‘board the bus for oné purposéuatbftaké'advénﬁagefof an educational

opportunlty that does not exist in the 1mmed1ate nelghborhooda Busing

pupils is an educational means and never an end in itself. The National

‘Education Association's Department of Rural Education states: (51:33) '

Tt is also evident that the only justification of the pup11
transportation effort, what it is and what it .may become and in
spite of its tremendous outlay for tangibles, will be in terms of
an intangible--the educational opportunity it contributes. '

This study is addresséd to the question of whether or not that
opportunity is being fulfilled.

Consideration of the‘pupil transportation movement must be

accompanied by equal consideration of the schobl consolidation movemente.

These two elements are similar to the "chicken or the egg" argument and .
attempts to determine cause and effect are moot, for it is the parallel

use of the two concepts that is 1mportanta
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The philosophy behind school consolidatién has aims allied with
those of pupil transportation. Bringing together students from two of
more previously separate schools will make available educational oppor-
tunities that heretofore were denied, at least for some of the students.
If this were not so, what jﬁstificafidn could be offeréd for the pro-
cess? The increased opportunity may be academic, economic, or social,
each with various degrees of overtness or subtlety. The school patrons’
and professional educators must arrive at some balance point where the
advantages of consolidation can be realized within the limits.of ~
feasible transportation.’ Conversely, the transportation system must be
designed or altered to realize the potential of the eonsolidatione‘

- Roe (57:253) categorizes busing‘systemS‘intd two classes, one

involved with populated urban ‘and suburban centers while the other in-

volves sparsely populated rural areas. The latter type was investigated '

in this study. Urban and suburben school transportation presents a
different set of problems than does busing in the  sparse rural regiénse
Sociological factors, such as raﬁial integration, are becpming dominant
in creating preésures for expanded city busing. The area from which
students are drawn for a certain school building may depend on the
capacity éf the structure or the willingness of the local district to
finance tranqurtatione Distances traveled by the pupils are small and
large numbers will board the bus at eacﬁ pickup stop.

In contrast, sparsely populated regions, such as found in the

high plains and mountain states, very often have open-ended maxinum
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school enrollments; Upper limits are determined by how far the bus
routes can reasonably extend into the surrounding countryside. Second-
ary education per pupil costs are generally higher than elementary per
pupil expenditures. Coupled with a lack of students, this concentrates
many rural educational problens ét the high schéél level. Equipment,
staff, and activities necessary for a cdmprehensife secondary school
program demand an enrollment not easily satisfied in areas of low popu-
lation density.
In the words of Aubertine: (4:592)
The consolidation movement continues to reduce the number
of small, rural schools, but in the plain and mountain regions
of our nation, the combining of school districts is not always
feasibleo :
P Moreover, if schools were consolidated the more
remotely located students would spend unduly long hours travelingo
4 declining rural farm population within a predominantly urban
society makes pupil transportation a necéssitye With many small
schools losing ‘their clienﬁs, consolidation‘together'with.longer Bus
routes are inevitable to insufe a competitive education for the re-
maining rural pupils. |
But the problem of consolidation advantaées weighed against
transportation limitations must be met. The urban centers are growing

larger and the small rural commmnity is shrinking, Rural school

patrons usually have a choice of accepting either limited consolidatién
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with shorter bus routes and a smaller high school,,or more exbensive
consolidation with longer bus routes and a larger school.

Questions may be raised. Should we oonsolidate ahd‘let tﬁe
transportation vary accordingly? Should we consider the actual adtana
tages possible from bﬁsing students and then consolidate accordingly?
Is it possible the advantages and/or disadvantages of the resulting |
school size and those attributable to busing may not be independent?
The results of this study prov1de partial empirical ev1dence to a331st

in solv1ng this problem.

Statement of the Problem

In the state of Montana, pupils -from the rural countryside are
bused inte various sized high schools operaiﬁng in small rural oommuni;
ties or in larger towns and urban Centerso Some bus puplls experlence,

a con31derably longer school day than other bus puplls measured from

morning loadlng tlme to evening unloadlngo ‘The total length of school -

day as determlned by bus. rldzng time may have an effect on transported
high school puplls asg ev1denced by reallzed achlevement in schools

Montana. hlgh schools range along a size contlnuum from veny
small rural enrollments to 1arge urban 1nst1tut10ns@ The degree to
which the transported rural pupil is able to perform academically may
be a‘singular funetion of the size ‘of school.. attended. ‘The social

atmosphere and curricular offerings could be in agreement or conflict
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with what the bus pupil regards as important.

A blending of transportation effects with school size effects.

may create conditions under which academic performance can not be

explained by the singular‘influenqe of transportation or size alone,

but only by the unique outgrowth of the two forces acting in concert.

Statement of null hypotheses. Three statistical hypotheses of

1.

2o

1.

20

3e

"no difference" will be tested by this study:

Bus riding time and school size are non-interacting varia-
bles as determined by the earned marks and standardized
test scores achieved by transported high school rural
students.

Bus riding time has no singular effect on the achievement
of transported high school rural students as determined
by earned marks and standardized test scores.

3. School size has no singular. effect on the achievement of

transported high school rural students as determined by
earned marks and standardized test scores.

Three research or alternate hypotheses follow from the null

statements, Each research hypothesis is measured by the same criteria

of earned marks and standardized test séores:

Bus riding time and school size are interacting variables
affecting the achievement of transported high school rural
students. :

In the absence of interaction, bus riding time affects the
achievement of transported high school rural students.

In the absence of interaction, school size affects the

achievement of transported high school rural pupils.
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Significance and Need for the Study

Gettihg a child to school ﬁas originally an individual family
responsibility, but the pattern by which formal education grew.made
public support for pupil transportation necessary. Featherston and
Culp (28:2) credited three factors as primarily responsible for school
transportation growth: (a) the passage of compulsory attendance laws,
(b) the consolidation of rural attendance centers,.and.(c) the increased
holding power of secondary schools, which is a recent devel&bmento-
State legislatureé have stimulated the grogth of transportation.systems
by providing financial support. Laws were passed that reguire a bus
for those students living beyond certain specified distance limits.
Recent trends in school statutes generally point toward‘more accessible
transportation at public expense. ’

An assessment of pupil transportation and school consolidation
was made at midcentury by Culp, who was quoted by the N.E.A. as séying:
(51:31) |

School transportation was not designed merely as a conve- .
nience to children who live beyond a reasonable walking distance
from school. In its basic philosophy and practical existence,
school transportation is an indispensable and integral part of
our system of congolidated schools, which were developed to serve
the educational needs of our time.

Authors in the field of pupil transportation place the cost of

school busing between 3.6 percent and 5.0 percent of current public




education expenditures. (28:9; 34:10; 49:59) Over oné‘third of the
nation's eleﬁentany andfsecondary'school‘students“now ride,buses to
scﬁoolo (34:9) With such an investment in money, time, and talent, it
is not surprising that school transportation has been the“subject of
considerable research and evaluation.

'But investigatien‘has proceeded on an uneven fron£ ecevering
only three of the four obJectlves? whlch Isenberg (51 169) claims are
des1red in any transportation program. The first objective 1s‘____41,
or the elimination of avoidable hazards. Second is efflClenc s .the
., combining of all effort effectlvely to insure a competent bu51ng opereu
- tion. Third is economy which implies that the lowest possible cost is.
realized within desirable standards. The flnel QbJectlve is adeguacgm
or the degree to which the potehtials‘ef transbo£tatioh‘eontribute td |
the educational program. Defined in another way by Isenberg9 adequaqy
asks "to what degree is the potentlal of the program achleved within
justifiable practices?" |

The‘adequacy objective has receive& mich speculatibnhbut little
concrete reSearch effofto In the eﬁsence of systematie‘éfudyglaésumpa -
tions have been advanced around which transportation practices have been )
built, Repeated appllcatlon of the practices has resulted in a generu
ally accepted set of-operatlngastandardsa However, cont;nued uSe‘does
not attest to the soundness of the underlying assumptions. The problem

of transportatlon adequacy should therefore be explored partlcularly
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with relationship to school consolidation because the two concepts are
mutually supporting. |
One of the assumptions in question is bus riding time: more
specifically, the length of time students of high school age can be
expected to ride the bus one way without adverse effeqtso Writers have
loosely concurred for some time that one hour should be the maximumo
(19:1197; 28:94; 48:473) Recommended riding times for eleméntary pupils
are somewhat less, usually a fifteen minute reduction. Montana is- one
state that has enacted a law regulating bus riding time, but if is
applicable only to elementary children. The statute reads: (47:243)
No child attending publlc elementary school shall be .
required by any school board to ride.a school bus, under average
road conditions, more than one (1) hour per trip of said child-

ren in said school bus, without the consent of thé child's parn
ents or guardian.

Consolidation«transportétion relationshipn' In the sparsely

settled regions, the size of school often depends on how large a geo-
graphical area can be encompassed. ' In terms of the bus ride, the
school size is dependent on how many minutes or hours the students are
willing or allowed to ride the bus. One basis for consolidation deéi»
sions should be the effect of bus riding time as welghed agalnst the

educational benefits students may expect from 1ncreased school size.

Consolidation success must be measured by the achievement of those.

' pupils whom the movement intended to serve.
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| The enrollments of Montana high schools, given in Table 1, page
10, illustrates a sparsely settled state having a predominance of'small
high schools. ." |

The model size of Montana high schools falls in the 50 to 99
enrollment range. Over half of the state's hlgh schools enroll 149
students or less. The situation would appear to be ripe for extenszve
consolidation, except for the fact that Montana's large land area andi"
sparse rural ponuletion exert a tempering influence to the movemente'

Three alternatlves are open to a dlstrlct that decides to aban-~
don its high school‘ (a) two or more small enrollment districts can |
form a centralized h1gh school (b) the abandonlng dlstrlct may send
all its hlgh school students 1ntact to an adJacent dlstrlct“ﬂ larger
high school, or (c) the abandonlng dlstrlct may be broken up, the puplls
within each segment attending high school in the neigbdring districts
that annex each part. The choice of alternatives‘cen'result inhvarious
lengths of bus rides and different sizes of high school enrollnent@

If it were known that long bus rides d1d or dld not affect the
academic performance of the transported puplls, the deczslon would be
simplified@ On the other hand, research has substantiated the wisdom

~of practicing attendance consolidation and district reorganization.
According to Isenberg, (35:68) "the conclusions of dozens of‘studies
point out that reorganized districts and consolideted schools have
advantages over unreorganised snd nonconsolidated schools e o o" Since

transportation and school consolidation are complementary concepts, the
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ENROLLMENTS OF MONTANA PUBLIC HIGH

SCHOOLS IN 1969-1970 BY INTERVALS OF FIFTY

Eﬁrollmént of School

Number of Schools

0 -a 49 ' 19
50 - 99 | 48
100 ~ 149 32
150 = 199 N T
200 - 249 16
250 - 299 4
300 - 349 i
350 - 399 2
400 - 449 4
450 -~ 499 4
500 - 549 3
- 550 -~ 599 1
600 - 649 1
650 - 699 3
700 - 749 1
750 - 799 0
800 - 849 - 0
850 - 899 1
900 - 949 2-
950 = 999 0.
1,000 = wp'. . - . . 10
Total @ 171

Source:

Montana Educational Directory (46:11,117) -
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question of transportation adequacy should be investigated in relation
to its effect on consolidationv Research does ex1st on busing systems;
but it has been aimed at securlng safe, efflclent and smoothly operatlng'jr
programs with adequacy being only a secondary cons:.deratlono (20:1544)

Transportation is cla551f1ed as an aux111ary serv1ce and does “
not directly add to the educational offering. (18: 1167) Nevertheless,
the costs consume distriet and state funds. The price tag for pupll
transportatlon rose from 93 million to over seven times that amount -
during the perlod from 1944 to 1964. (23 11) Montana daily expendi-
tures for echool busing amounted to $18¢658 during the-l968»l969‘school
year. (45:3) Mounting financial outlay and millions of invelved
children make it critical that the‘eystem'be evalﬁatedkto'determine-the
optimum educational benefit possible per transportation dollar. ‘

To the writer’s knowledge, no investigatibn‘hae,ﬁsed bus fiding
time as a systematic variable with school size iﬁ‘considering the
achiefement of transported high school rural students. A stetemenﬁvey_
Moehlman (44:408) supported the effort:

The problem of public school transportatlon needs careful.

research and study before it gets. out of hand and determines the
school program instead: of dependlng on it. :

Procedures

Investigation of the problem and testiﬁé of the null hypotheses

required the following procedures:
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1. Literature was reviewed on pupil transportation;_school
size, and achievement to lend direction and guidance to the subsequent
analysis.

2. Bus riding time was d1v1ded 1nto four levels of one-way tlme
and high schools were divided into three size levels. Any member of the
eventual sample was able to be classified into any one‘of-tweive time=
sige combinationsg Those students riding the bus for 30 or. less minuﬁes
were subdivided according to whether they attended Small‘(99 or less),
medium (100 to 499), or large (500 and over) enrollment high SCh001Sou
The same three school size subdivisions were made for bus pupils whose
one~way riding times were 3l-45 minutes, 46-60 minutes, and 61 or ﬁore
minutes,

3. All bus routes in Montana were ranked from'longest to shorte-‘
est on the basis of the maximum mileage experienced by any high school '
pupil riding the route. Routes covering 40 or more one-way miles, plus
selected shorter routes, became the basis for selecting transportees and
schools used in the sampleo Selectlon contlnued untll a minimum of 50
students were placed in each of the twelve t1me~31ze comblnatlonso

4. Dependent variable data consisting of earned school marks
and standardized test scores were gathered in the field by the investi-
gator,

5. The data was gtatistically interpreted using factorial exper-

iment techniques.. This process permits an analysis of two or more
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independehflvariables‘acting simultaneéusiy, as well as permitting an
examination of the singular effects for each variable alone,
6. The results of the study were,reviewed in relation to the
inereased educational opportunity potential tha£ both pupil 'transporta-

tion and school consolidation claim as benefits.

Limitations of the Study

The study was confined to public high school pupils in the state
of Montana. Only students from high school districts having at least
one long bus route, as determined by Montana State Department of Public
Instruction records, were subjected to investigation. Bus routes were
those satisfying both of the following criferia: (a). Thé route was
eligible for state fiﬁancial reimbursement as determined by the State

of Montana T-l Form entitled, School District Application for Registra-

tion of School Bus and State Reimbursement. The form had to be on file

in the State Department for the 1967-1968 school year. (b) At least
one of the high school pupils riding the route lived near the end of
the bus run so that his total miles traveled per day was near magimum
for the route. At least one of the high school students riding the
route had to live at less than maximum distance;'tﬁé purpose being to
guard agaiﬁst bias within any one‘riding time category for any one bus

route.
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Students on whom data was gathered were listed as eligiblé
transportees (living three or more miles from the school) on the T-1
Form applicable to the selected bus route(s)o' The student members of
the sample were riders on vehicles that actually delivered the students
to the high school b_uilding° Feedef bus minutes were part ofythe totalr
one-way riding time only if the investigator was able to interview the
feeder bus operator to secure the correct number of additional minutes.

Riding time minutes were those figures reported by the.bus dri-
ver or manager, minutes actually timed by the investigator, or totals
obtained from school office persormel. Travel time was confined to the -
number of minutes spent on thé'vehicle from loading to unloading. Time
spent en route from home to bus pick-up pqint or minutes spent waiting -
for bus arrival were not included in riding time.

Students investigated were ﬁembers of: (a) the 1969-1970 junior
high school class, (b) the 1969-=1970 senior high school élass, or (05 
alummi of the school with either the 1968 or 1969 graduating_claséeso

Criterion variable data was confined to earned marks and séandn
ardized test scores that appeared on the pupil's permanent high school
record or personal guidance file. Scores on all standardized tests
were recorded but only those ﬁhich satisfied the following three requi-
sites were analyzed: (a) the test was administered in an arbitrarily
selected minimum of 11 or more sampled high schools;‘(b) the number of

schools administering the test were stratified proportionally to the
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total numbers of schools occurrlng in the size categorles and. (c) the
test was ‘administered to individual bus students with frequencles pro=
portional to the total number of pupils found in the four riding tlme

categorlesa

Definition of Terms

- Certain concepts referred to in the etudy are subject to differ=
ent meanings and interpretations. The following terms are therefore

defined along with comments about common usage:

Consolidation. « o » a process whereby students who prev1ously
attended separate schools are brought together
in a single building. (35:67) . .

"Attendance consolidation’ or Yattendance
center consolidation" are terms having the same
- meaning. It is not necessary that the original
legal school districts be JOlnedamonly the
students.

Reorganization « o'« the formal combination of previously eeparate
and legally constituted school districts into
one school districts (J5 67) .

Reorganizing districts does not 1mply a
necessary combining of attendance centers,
although this is often the case. One board of
-school trustees now functions where before there

+ had. been two or’ more boards carrylng out dupli-
' “cate duties. .

Riding time. oye » o the rumber of .minutes 5 student spends in tran- -
sit one way on a school bus measured between
3load1ng and unloadlngo




Rural pofulation o o

‘High school
rural student. . »

Rural high school. .

School siZee o o o o

Urbaneo‘eoeooa

Urban high schoole o
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those persons living in .towns of under 2 500
inhabitants or living in open country where the
density of population is sparse enough so that
the area cannot be classed as urban fringe.

Most of the townsfolk living in small
commmnities are rural even though they have no
comnection with farming. Consequently, they are
called "rural non-farm people" as opposed to the
rancher or farmer who lives on 10 acres or more
or who receives a cash crop income of $250 or

more. (7:4) -

any high school child whose parents or guardian
are part of the rural populatlona

a high school building located in a town of 1ess
than 2 500 inhabitants.

The enrollment or curriculum offered by
the school hag nothing to do with the classifi-
cation.

the total number of students registered in a
hlgh school building.

High school size refers to the total
enrollment in grades 9-12 or grades 10-12, inclu-
sive, depending on the adopted’ organlzatlon
pattern.

incorporated and unincorporated places having
2,500 or more inhabitants. (65:xv)

A town may be closely tied with agricul-
ture but still be urban by definition.

a high school building located in a town of
2,500 or more inhabitants.




CHAPTER II
REVIEW OF LITERATURE

Ailiﬁerature search concenﬁrated on three topiés rele#ant to the
stated problem. The-points reviewed were: (a) development, conceptual
design,'and scope of pupil transportation;.(b) consolidation=transpor-
tation relationships: and (c)‘achievemént as it relates to the rural

student, school size, and bus riding time.

Development, Conceptual Design, and Scope of Transportatioh

Parents used ﬁd accept the responéibility of getting their
children to school as long as there was a school building within rea-
sonable reach of each settlement. By foot, horseback, or drawn wagon,h
a pupil could get to school if he was willing, even though the journey
may have worked a hardship.

But a growing nation dictated that the common good depended on
compﬁlsory education. Demands entailed responsibilitiqs, so in 1869
the stéfe of Massachusetts passed the first law authoriéing pﬁblic funds
for transportation. Other states were slow to follow. By 1900, only
one~third of them had enacted similar legislation., The remaining
states gradually éstablished public support for school tr#nsportation.
during the next 19 years.

School buses were originally an adaptation of the farm wagon,

and the name "transportation wagon" was therefore applied. Distance
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By horsesdfawn véhiclé was Bf course limitedo‘ ﬁrown“s assessment of
transportation in his Termessee diétriét during 1917 illustrates the
milesge boundaries‘then exlsting. He wrote, "Twenty-two trénsportation
Wwagons are in use, hauling from twenty to thirty children, each a dis-
tance of from two to six miles." (8:2)

To supplement his arguments directed to those who were against .
hanling children to school, Calhoun (12:7) in 1917 quoted a colleague
writing in the ﬁorth Dakota Bulletin: |

Let him who has a lively imagination tell us what mothers
would say whose children had always been transported warm and
dry, when it should be seriously proposed that hereafter the
little ones should wade while horses spoiling for exercise stand
in barns and kick the boards off for sheer amusement or lack of °
exercise.

The wise use of horse energy may have had popular appeal in
thbse daysé but, of course, the basic thesis was the welfare of the
child.’

The rapid expansion of school busing could not have been possi-
ble without the breakthrough caused by the invention and acceptance of
motorized vehicles. With them came demands fqr better roadways. The

rapid growth of publicly supported transportation together with the

increase in paved rural roadways is summarized in Table 2, page 19,
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TABLE 2. SURFACED RURAL ROADS AND PUPILS TRANSPORTED
FOR SELECTED YEARS

Miles of - Tfanspdrtees

surfaced at public
Years © rural roads expense
1921-1922 387,000 594,000
1929-1930 662,000 1,902,826
1939-1940 1,318,000 4,144,161
19491950 1,865,000 6,980,689
1959-1960 12,700,989

2,557,000

Source: Featherston and Culp (28:4)

The 40 year span preceding 1960 saw tyansportation increase 21
‘ﬁimes, while paved rural roads grew by seven times. Only seven states:
still grant compensation té school‘diétricts for adversejroad condi~
tions but fhe practice is generally thought unnecessary. (301400)
 The expansion of paved roads and school busing was not parallei
and- thérefore suggests other factors may have contributed to the growth
of pupil transportatlone Crenson (23:10), the N.E.A. Department of
Rural Education (51: 116) Featherston and Culp (28:2), and Wilson
(68: 675) each list a variety of reasons for the spread of pupil trans-

portatlono The one factor on which all agree is school congolidation
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and district reorganization. Even‘though schqol‘busing was an éu£i=
liary service, Crenson said that consolidation "raised the status of
the bus to an absolute essential." (23:10) |

A second factor isolated by authorities was the twentieth
century pattern of population growth found in the United States. Par-
tial evacuation of rural areas’ﬁas accompanied by fhe condoﬁitaﬁt rise
in subprban and inner-city school pﬁoblems§,,8heer numbers of people,
many of them migrants‘from rural regions,jcreaéed a sociélogical phenba
mena peculiér‘to our timeo“Diéclosu}eérsuch as fhose of the Cblémaﬁ
~ Report (16:295) have turned mgqﬁ‘thought toﬁafd the\possibility of
solving urban educational inequities by means of busing. In additidn;l
thevdistance created by suburban sprawl has accounted for bus services
unknown prior to World War II.

Among other faétors responsible for the expanéioﬁ 6f pupil
transportation were. the better holding power of secondary schools;‘
leadership of state departments in inspection and standardé, the avail=’
ability of administrative taleni;‘and an increase in the application
of the child benefit theoﬁyo This last reason has been tﬁe.stimulation

for greater parochial school busing and racial integration attempts.

- Legal responsibility for transportation. . States ére responsible
for education. The equalization of opportunity within political boun~-
daries can partially be accomplished by passage of tranSportaﬁion sta-

tutes. State government legislative action reflects thefschooivtransa
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portation needs and, conversely, the development of the busing systenm
can be regarded as a response to legislative stimulus. |

The fifty states have generated fifty unique trsnsportation
systems;' Uniformity exists, partlcularly in traffic laws and school
bus standards. (28: ?) School bus standards refers to mechanical equip-
ment. Safety features on buses have gained general acceptance and
much research has been directed toward this end. Other aspects of bus
programs usually covered by state regulations are the training of bus
drivers, fleet inspection of vehicles, and a hqst of detailed activi=-
ties subsumsd under the heading'of Operatisnal regulations. With each
function, record keeping and accountlng are inherent.

But the visible operations are manisfestations of a deeper
ideal. It is the conceptual design of a state's transportation system
that is responsible for determining who shall be bused and for what
purpose. Since the population under investigation in th1s study are
Montana students, reference to Montana law illustrates the legal design
on which a state supported program is based.

Section 75-4301 of the Revissd Codes of Montana establishes the
legal authority for operating a school busing system at the local
level. It states: (47:238)

Boards of trustees to furhish transportation. The board of

trustees of any y school district or county high school within the
state of Montana may furnish transportathn to and from school for

all pupils residing within their district, who are enrolled in the -

public schools of their district, or who have been granted permis-
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.sion to attend a school in another district; and who reside three -
(3) or more miles distant, over the nearest practical route, from
a public elementary or secondary school. Provided that, school
boards may in lieu of transportation furnlsh supervised correspon-
dence study: supervised home study: room rent, or board, or
individual transportation payments, but any sum expended in lieun
of transportation shall not exceed the per pupil cost set up by
schedule in section 75-3407; provided, further, that the board of
trustees must furnish transportation or services in lieu thereof
when directed so to do by the county transportation .committee and
such direction has been upheld by the state superlntendent of
public instruction.

This statute is specific in stating what is to be done but
flexible in its application. Local bus systems are theoretically
allowed to develop in a manner best suited to district conditions

while at the same time insuring the educational rights of each child.

Financial incentives for transportationo Forty-four states were -
allocating funds to support busing systeﬁs during 1965, (28:8) Allo~
cation schemeS‘vafied, but the thesis of each was Similarémequaliéétion
of educational opportunity. Programs of finance generally try.ﬁo com=
pensate for differences in distance and pupil density that are ulti- J
mately the cause of differences in busing costse -

Montana transportation budgets are financed in the ampunts of:
(a) one-third from state appropriation, (b) one-third from a county |
levy, and (c) the balance from district funds. State allocations are
paid on the basis of a per bus mile schedule. (47:241)

Prior to the recent emphasis on urban énd suburban busing,

Cooper, Dawson, and Isenberg (18:1167) commented that rural schools
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are financially handicapped because transportatidnrcosts ére peculi-
arly their problem and the condition does not add dlrectly to- the

quality of the school prograi.

Scope of pupil transportation. The éextent of pupil transporta-
tion can be:e?pressed,in both relative and absolute terms. The ﬁid ’

sixties offer a good basis. for dlscu351on because several authorltles_

published transportatlon statistics for that perloda

Hutching and Barr (34:9) reported that during 1965=1966 "buses .
carried 15.5 mllllon studentsu' The operating cost amounted to $784,-
400,000 ammually, a flgure which was 3 7 percent of the total educaw |
tlonal expenditure for public elementary and secondary‘schoolsg
Burrup and Anderson (30:397) substantiated those amounté, adding that
200,000 vehicles were then in use. ngher cost totals were glven by

Mtrray and Featherston (49 59) who clalmed transportatlon consumed four

'to five percent of public school expendltureso An extremely hlgh

‘flgure for isolated 1ocal districts Was advanced by Campbell Corbally,

and Ramseyer for the early l960“s when they contended the rural trans=
portation function has become so extensive as to require in some places
as much as 25 percent of the school budget." (13:117)

On a per pupil basis, the cost of ffanspoftation durihg 1965~
1966 averaged $5l‘naiionwide, ranging from Alaskats $129 to North
Carolinals $20. Mbntana per pupll expenditure for the same period

was $115, or 6.4 percent of public educatlon outlaye (34:62) A 1968 .
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research i'epdrt by Lee (39:57) revealed that ‘the three highest states
in per pupil costs were Aléska,’ Wyoming, and Montana, ranked in that
ordero ‘

Cost rose rapidly in the late sixties to where the 1968-1969
national transportation expenditure amounted to 1.2 billion dollars
out of a 32 biliion dollar total budget for education. (59:61) The
actual count of pupils transported in Montana during the same year
showed 28,483 elementary and 16,948 high séhool students being da.rried ,
on 1,221 regular bus routes. (45:3) The cost was over five million
dollars to local districtse |

Trends in transportation. Refinements in school bus safety,

efficiencj,' and economy continue to receive extensive coverage in ‘the .
literature. The trend in the conceptual design of transportation that
is gaining in pﬁblished importance is the expansion of bus services to ‘ u
previously denied groups of studentss The bulk of fuftﬁer develobment |
may well occur in urban areas if the rationale behind inter-city and
suburban mixing is sound and the practice is continued. Disadvantaged
youth could be the largest stimulus for increased 'transpoftation in the
near future. (69:34—3311)‘ | |
School bus litigation tends to require increased s’erviees,.
certainly not cutbacks. Stapley (64;2114—%) examined the pattern o&.‘

court decisions and concluded:
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Where as a consequence of refusal to provide transportaa

tion for pupils, a child is denied the opportunity to attend -

school, earlier courts tended to rule that a school district need

not provide transportation and later courts have tended to reguire

the school district to prov1de the transportatlona

Foreseeable trends as viewed by Murray and Featherston (49:60)

‘are: (a) state departments of education are coming. to prbvide greater
degrees of direction and leadership, and (b) growing demands for ex- '

tending school transportation for non-public school children will -

result in further expansion.

Consolidation and School Size

No one technlque for equalizing educational opportunlty for
rural youth is probably more effective than the expansion of hlgh
school programs by atbendance consolndaulon.‘(18 1173) The nece831ty |
of operating large scale commercial farms together with the flow of

rural migrants to the cities has left a pattern of rural settlement

that is ripe for consolidation and much of it has taken place by natural -

procesé.‘ In fact, social circumsfances have.ikept ahead of legalﬁenacfm
ment in the préésure.towérd,consolidation@ (35:67) State legislatures
can make drastic‘reducﬁions in the numbers of school.districts.
Wilkow (67:50) reported that a 1957 Colorado law reduced the number of
local districts from 929 down to 184, ‘

The problem of high schooi consolidation in the sparaely set-

tled plains and mountain states is especially pressing‘and“difficulte ;
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Montana is a classic example. During 1947-1948, the Council of State
Governments (22:57) calculated that Moﬁtana hﬁd-only 701 percent of its
high schbols enrdlling‘as many as 300 students. Of the 214 high schools
then ex1st1ng, 76 of them, or 41.3 percent had less than fifty pupllss
Enrollment figures for 1969-1970 ‘showed 21 1 percent of the statels
high schools enrolling 300‘or more students, 1l.l percent enrolling
less than 50 pupils, and high schools of 1,060 or more nuﬁbered»598
percent. Changes have been made but the extremes have been accentuatede.
For example, the largest high school during 1969-1970 registered 2,163
students while the smallest had tut 13 students. (46:15,114)

The disadvantages associated with small high schools have been
pointed out in numerous studies concentfating on specific problems.
Among the investigations were: Carlson (14:2878A) on general weak-
nesses, Aubertine (4:59%4) on teaching quality, Van Woert (66:36) on
staff qualificationsy Harris (31:3) and Oviatt (52:1229A)von optimum
size and cost efficiency, and Currie (24:23) on number of subject
offerings. The concern over small schools was succinctly stated by
Isenberg, "The specific problem of education in rural areas could be
itemized as a minimal level of nearly everything that makes up an
educational program." (35:66) |

Assessment of existing research on adequate and inadequate
educational programs increasingly shows that educational ijeétives

advanced by reorganization and,consolidatibn are coming close to being
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achieved. (35:69) Comparisons among districts reveals that it is the
smaller districts that are guilty of disédvantaging youth in more
cases than are largé districts, (9:104) Authorities tend to‘feel that
increasing per pupil expeﬁditﬁré will not in itself insure:proéraﬁ
adequacy, | | |

Iransportation limits to consolidation, Expanded transportation

usually resﬁlté from a schoql*eohsolidétion actioho Some authorities
see disadvan£ages‘arising from extensive schqol.busing Which could gct
as limits to consolidation and reorganigation,

One sociologicai cénsequence is seen by‘Faunce (27:510) wﬁo con-
tends that the school bus often creates a class structure in rural
secondary schools by separating the student body into a resident group
-and a trahsportedgrdup° The fofmér controls éxtra-curricuiar activi-
ties because of easier éccessibilityo_.Transpofted children céﬁ:be
deprived of "extras." This concern stimlated officials of thetGunni-
son Watershea School District in Colorado to‘outfit an "audiobus" on
an experimental basis so thét students could hear'tapesiéf evening
pefformances held at the school—-performances they Wére unable to
attend, Radio and other educational materials were also availabie'
through the headphones. In discussing the froject, Hoffman (33:15)
contended that the long bus ride discoﬁraged‘the buE students from
participating in programs of aétivities dccgrring outside ﬁormal

school hours.
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Population sparsity is an impedence to school consqlidatiohf
becavse of the‘long mileage between homes. Even with farmreacﬁing
routes, only small schools are sometimes possiblé° Such schools are
often referred to as necessary small schools. t35:69) A Montana high
school is claséified as "isolated" if it has an enrollment of 24 pupils
or less. (47:254) The status of isolation must be approved by the
state department; this enables the school to share in foundation
monies. .

The cost of busing pupils can affect decisions on consolidation.
Educators polled in 1947-1948 by the Council of State Governmehts (22:
199) answered that sufficient aid for pupil transportation would en- ’
courage reorganization more than any other factoro‘ Per pupil busing
expenditures are subject to an array of variablesuand district costs
vary considerably. This investigator encountered an extreme case
where a Montana district was busing 11 pupils at a Eost‘of $7;500 |
annmually, or $681.82 per child. A decision whether or not to amnex
such a distriet with that amount of transportation liébiiity coﬁld be
'influenced by the dollar economics involved. As a diétrict groﬁs
laréer in student population aﬁd Wealth,‘per pupil transportation ex#
penditures will go up in proportion to the increased wealth and will
not decrease to become a smaller.percentage of total district expendi-
tures. (26:15834) | |

That factor most directly affecting pupils is the amount of time

they will have to spend riding the bus to a cOnsbiidated school buildinge
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The school day between opening and dismissal‘is usually the samé
for all pupils whether transported or not. A pupil riding the bus one
hour each way will experience about forty-two hours of riding time per
month or the equivalent of seven extra school dayse (33:15) The N.E.A.
Department of Rurai Education (51:138), Pickel (54:989), and Scheiber
(60:147) have all noted the extra time required of bused sfudehtsa
The average school day for the noﬁmtranSported pupil is 6,4'hours
nationwide, and he attends school an average of 179.9 days per years
(16:83) Bus time is added to these amounts. - |

| The extent of geographical area from wﬁich a.consolidated school
draws its students is based on a consideration of two factoré; (2) the
desired school enrollment, and (b) trayel time for bus pupils between
home and school. (19:1197) What do educators feel is the maxinm
riding time? The American Association of School Administrators (2:191)
gave one of.the first recommendations in 1952. They felt that 30 mine-
utes for elementary and 60 minutes for secondary were maximum riding
times. Miller (43:366) later agreed wifh the one-hour limit as did
Featherston and Culp. (28:94)

-Another of the very first recommendations was thaf of the
Michigan Public Education Study Commiésiona‘ Moehlman (4%4:406) reported
the group as suggesﬁing maximm riaing time limits of 45 minutes for |
high school students and 30 for elementary. The recémmendationS‘were‘

definite in stating that school districts should be'organized around.
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these limits, It is not known if the commission's.figures have since
been‘revised° Rldlng times prescribed by Morphett, Reller, and Johns
(48:473) are con51stent with the one-hour limit used by the maJorlty
of authorities, |
More subjective time limits have been advocated but still pivot
around the one-hoﬁr'sténd; According to Miller: (43:366)

They might be stated brlefly as not plcklng up the flrst
child until he has had breakfast at the traditional American hour,
getting the last child home before dark, and requiring no young-
ster to ride more than one hour on any tr:Lp° ,

These standards could be‘opeano‘different interpreﬁations, especially
“in northern rural homes where meals do not alwéﬁs come at a‘"tradi-
tional® hour and daylight changes quite‘drastically'with.the,seasons@'
However, the reasonableness iﬁplied in the statemént is abparento
Some éonsiderétion has been giveh in'the‘literature to total

hom.e--to-schoolytimeo Walking and waiting time afe'par£ of the to’c;cllo |
A figure of one and one-quarter hours has been suggestéd‘(28:59) Wifh
little written to either support or réfute the amount. ' The 30th Year-
book of the Amefiéén Assoéiatioh of School Administrators‘(2:189)
rebdrted‘that‘rural superintendents wére in favor of having parents,
teachers and.school boardéycooperatively develop standards‘for_home-ﬁo-
school travel time but that actuél efforts to do this were ﬁot being

made,
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As of 1970, anthorities seem to concur on a general maximum
riding time of one hour, but there is a lack of research on the subject.

The most obvious result of transportatién planning on the local
level is the pattern of bus routess Routing procedures can either com-
plement or inhibit the potential of tramsportation and consolidation.
Pupil riding time could be held to a minimum if the number of buses,
routes traveled, road conditions, and 6ther'factors were all optimum.
Davis (25:5) states the problem:

The term optimum may teke on many different meanings. We
may be interested in optimizing the number of buses in use, the
number of miles traveled by the buses, the amount of time spent in
transit by each student, or the total time spent by students in
transit. Some of the alternatives may be achieved at the expense
of the others « o o We must therefore build a model which optimizes
one criterion while allowing the other criteria to vary within
certain predetermined ranges.

Davis developed an algorithm for building bus route schedules
by computer which could be altered to allow for a predetermined maxi-
mm travel time or distance. Earlier scheduling studies.by Boyer,
Cunningham, and Newton as reported by Davis (25:5, 15) were not based
on the use of a maximum bus riding time. As an example of proper bus
routing benefits, Davis referred to a significant side effect result-

ing from an application of the Boyer technique to a Mississippi school.

Rides of 95 mimutes were reduced to a maximum of 69 minutes and the

number of students riding over 60 minutes was reduced from 13 percent
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to two percent. ' The essenoe 1n bus routlng is a balance between What
is desired and what is ayallableo

Achievement of Rural Students

School achlevement is highly compllcated and multlfacetede

Numerous studies attest to its complex1tya Rural studentsn academlc ‘

achievements can not be explained by reference to a single factor so it

becomes necessary to isolate those which seem ‘most relevant to the
populatlon under study,
FEducational attainment.  Children tend to be like their parents

in educational aspirations and attaimment. Nam and Powers (50:114)
heve done extensive work on the schooling of rural’people@ Using the
1960 census, they found the median years of‘school completed by all
persons 25 years or older 1n the United States was ll 1 years for urban
‘dwellers as compared to 9.5 years for rural non-farm adults and 8.8
years for rural farm‘adultso *The differences may be partlally accoun~
ted for by the selective migration which takes educeted rufal people

to the cities and suburbs.

The west showed the highest degree of‘educationalrattainment‘foflz'

all census regions; about 25 percent of persons 25 years or older had: .

some college experlence as compared ‘to sbout 16 percent for other
reglonse (50 116) However, the rural-urban dlfferences stlll per51steds

Rural youth go on to college in lower proportlons than do urban graduu'
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ates even though both groups continue through high school at abou% Lhe

same ratee. Burchlnal (10: 150) contends "rural life seems to be assom
clated with limited educatlonal perspectlvesa"

Educational achlevementa A Wiscon51n nonumetropolltan study by -

Beals (6:5119) found little difference in the achlevement of hlgh school
senlors coming from farm and nonmfarm backgrounds, Burchlnal (10 159)
in another Wisconsin 1nvest1gat10n stated that, even though the ultlw
mate aspirations of rural and urban pupils differ, only slight differ-
ences exist befween‘rural and urban seniorsein‘the proﬁortion who .
graduated in the top half of their classes. The small differencee‘
favored the rural groupe |

Some components of achievement do‘sﬁow ruralnurbén differences@
The work of Nam and Powers (50:118) showed rural etudentsembre 1ikely
to be scholastically retarded than urban pupilsn‘rScthasﬁic'retardaa”
tion is defined as a child behind one or more gredes ueually expected
for his age; so calied "agewgrade‘progressiona“ Regional variations
are found, white farm boys in the north and west belng less behlnd than
white farm boys from other census reglonse The two components of the
rural populatlon exhlblt scholastic retardatlon at unequal rates- whlte
children from rural farms showing rates hlgher than.urban whites but'
lower thah rural non-farm rates. A large propertion‘of seholastically '
retarded children drop ouf of school efter reéching,the_miﬁiﬁﬁm conms

pulsory attendance age, usually 16 or 17 years. (60:119)
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Concerning intelligence, Copp (21:36) has $£udied:rural=urbam
differences and concluded: |
Studies of comparative intelligence typieally find that
country children have lower I.Q.'s than urban childrens
¢ o o Admittedly intelligence tests are culture~bound,
but they are biased toward the culture in which the rural chlld
will have to compete in adult life.

Evidence indicates thet the rural student iS‘not‘hampered by an
innate inability to achieve but rather by his experience nnd‘academic
aspirational deficiencies. The situation was expressed by Knebel:
(37:82)

. The physician, the psychologist, and the sociologist would
contend rural youth possess generally the same physical, psycholo-
gical, and social characteristics as do urban youth. The pertinent

point is that rural youth do not experience equal opportunltles
educationally and vocatlonally L

School size and achievements An exten51ve study of school

dropouts was undertaken in Iowa durlng the eanLy 195993 by Van Dyke

and Hoyt. The results were reported by'Scheiber in Rural Ybuth in
gggglge (60: 135) One conc1u51on of the ‘work concerned school size and
indicated that, as measured by the Iowa Test of Educatlonal Development
(ITED), there was no evidence that puplls'attendlng smell schools
average auny less in intelligence or achievement tnan do students from
larger schools. Scheiber specified fhat school size, byAitse}f, can

not be uséd as an indicator of instructional quality that-may exist
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within a building. Another dropout study, again és related by Scheiber
(60:140), showed that in the state of Washington dropout rates had no
correlation to the size of schooi attended.

Separate investigations by McDaniel (41:1658) and Oviatt (52:
12304) concentrated on "persisters" 6r pupils that stay on in school
until graduation. Their conclusions state that school size, in itself,
is not related to student achievement. A SoutH'Dakota study by Poling
(55:1611) using two year gains on the Towa Test of Educational Devel-
opment administered to ninth énd eleventh graders showed that gains
favored those students Whose‘high échools eﬁrolled at least 150 pupils.
However, two-thirds of‘the‘gains were not statistically significant in
Poling's analysis. |

The consequences of attending different sized high schools appear
not to cause achievement differences when graduates go on ﬁo college,
Pabst (53:332-A) concluded that incréasing the high school enrollment
will not, in and of .itself, increase fhe probability of subsequent
college success. Selected students from various sized high schools
were studied at the University of Alabama by Searéo (61:1407-A) His
conclusions; based on gfade point average, or G.P.A., and standardized
test scores earned in collegé, were that G,?OA, and scores at yearly
intervals showed no significant differences regardless of the size of
high school from which the students graduated.

An early study done by Nelson almost forty years ago was repor-
ted by Cooper, Dawson, and Isenberg. (18:1174) The result of that
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investigation was one that has been echoed many times since: the inves-
tigator was aﬁle to find few differences in achievement bétween sﬁgn
dents from large and small schools.

The foregoing research conclusions were bésed on school size
ber se. They do not shield the fact that achievement differenées do
exist among school sizes when larger enrollments are accompanied by
increased facilit@§s, expanded curricula, and specialized teaching.

These increased offerings affect specific.components of achieve-

ment or affect those pupils who are able to éapitalize on the speciali-

zation. For example, students from reorganized or consolidated dis-
tricts, implying greatér enrolliments, are more likely to have higher
scores on standardized tests. (35:68) The Coleman Report on Equality

of Educational Opportunity revealed that variations in achievement are

related to school size, éiven a knowledge of student background and per
pupil expenditure, but that if‘curricular differences are controliedn
the apparent achievement effect vanishes. (16:313) If a list of de-
sired facilities is used as albasis for evaluation, iarger schools
nofmally receive higher ratings. But, if facilities are controlled and
student achievement becomes the evaluative criteria, larger schools do'
not always receive highest rankings. (18:1174)

A more detailed analysis brought out by the Coleman Reporﬂ has
importance to sparseiy settled rural stéteso Although most true for

Negroes, Coleman (16:314) claims:

-
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Quite apart from facilities and curriculum, the smallest
and most rural schools have lower achievement than Jarger and more
urban schools, but the largest and most urban do not have higher
achievement than those of middle size o o » ‘
. Similar findings were revealéd ih New York staté during a‘dropout study
conducted between 1954 and 1960. Smaller rural schools had iess hold-
ing power through graduation than did suburban schools but about the
same holding percentage as large city schools. (60:141)‘fThe results of
the New York investigation appear‘to be consistent with éne-primé éonu
clusion of.the Coleman‘Report; suburban scﬁools posséss a‘climate which
exerts pressure‘toward higher achievement and‘the‘desire to stay inv'
school. The phenomena is probably due to the aspirations ana'ﬁiddlem
class orientation of the peer group. Coleman credits fhis factor'mére
than any other as responsible for boosting the achievement of infegrae

ted minority children. (16:302)

Bus riding time and achievement., Studies of achievement reiated

to school size have used samples randomized from the genéfal pupil p@p«'
ulation or from defined Suprpu;ationsaq Investigations intd rural E
pupils? achié%emenfs havé'utiiizéd samﬁles dréwﬁ:ffom the general rural
school population or from specific subgroups such as ethnic; €Conomic,
or socially straﬁifiede--However; none of the studies ha#é systematio
cally taken into account differenceé in the bus riding time expefienced
by the students.

l There is a definite lack of research in the 1itef§tufe that

specifically measures the effects of bus riding time on the academic
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achievement of transported students, either general‘populétioné or
defined subgroups.

Care’must be taken to differentiate between "effects of busing"
and‘"effects of bus riding timeo“‘ The former is a nominal classifica~
tionlused to describe a pupil who is a bus rider but measured on some
other variable than riding time itself. The latter uses time spent in
transit as & classificatioﬁ‘variable, It is thié éategory that has not
been feseafcheda

Sepéraﬁion of nonnémpirical publiéations from empirical research
findings was attempted during the review of literature. Recommendations,
assumptions, and opinions were found but no concrete studies on the

effects of school bus riding time.




CHAPTER III

DESIGN OF THE STUDY

Chapter one raised the question whether transported students

riding school buses for varying lengths of time experienced different

levels of achievement within the différent sized high schools they

attended,
ses:
1.
2o
3

The problem of tﬁe study was stated as three null hypothe-

Bus riding time and school size aré non-interacting vari-
ables as determined by the earned marks and standardized
test scores achieved by transported high school rural
students, ’

Bus riding time has no singular effect on the achievement
of transported high school rural students as determined
by earned marks and standardized test scores.

School size has no singular effect on the achievement of
transported high school rural students as determined by
earned marks and standardized test scores.

This chapter explains the design and detailed procedures by

which the hypotheses were”tested and the problem was investigated. The

study was intended to be exploratory in nature because of: (a) the

assumption that the background "rurality" of students has a constant

influence across all the selected levels of bus riding time and school

size, (b) the independent variables of riding time and school size were

applied over a wide range of sc¢hool bus and school size conditions, and

(¢) the lack of previous research in bus riding time that could serve

as a délimiting guide for suggested study and research.
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Experimental Design

The study was planned as an a Dposteriori factorlal experlment
to examine the effects of two 51multaneously actlng variables on sel-
ected dependent achlevement crlterla. V

Independent variables. School bus rldlng time and hlgh school

size comprised the 1ndependent factors in the des:.gn° Rldlng time was
divided into four levels: 0 to 30 minutes, 31 to 45 minutes, 46 to 60
minutes, ana'6l or greater minﬁﬁes,- A level of 0 to ljtminufes was
not used because relatlvely few students living outside the statutorv
three mile bus limit were antlclpated as riding less than 15 mlnutes
one way, The highest level, 61 or greater minutes, was selected be-
cause of the 60 minute maximum riding tiﬁe iimit so often found in
transportetion literature, |

The second factor of school size was divided into three 1evels
of'enrollment: 0 to 99, 100 to 499, and 500 and over.  These levelse

are referred to as small, medium, and large high schools, respectively.

Fbrmer‘studies in other states involving'high school,size by McDaniel

(41:1658), and Van Dyke and Hoyt (60:134) use approximately the same |

boundaries., : | o
Chosen levels for the twe independent facters created a four by

three factorial configuration wiih 12 factor-level c¢ombinations, or |

cells, which are illustrated in Figure 1, page 41,
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"Riding time in . minutes

School size 0 - 30 ° - 31 - 45 46 - 60 61 - up .

0 - 99
Small

100 = 499
Medium

600 - up
Large

Figuré 1. Riding Time and School Size Factor»level Combinations

All transportees selected for the sample were assigned to a
cell on the basis of minutes and enrollment. v

Dependent variables. Two types of criterion, or dependent vari-

ables were used. The first was earned mérks, usually assigned by ‘
teachers. Kieckbusch (36:21) showed in 1962 that 9k percent of sampied
Montana high schools used letter symbols as the primary marking device.
Letter marks were thus chosen as the basic fecording unit for each
semester of each subject taken in grades nine through twelve, except
driver's traiﬁing, physical education, and elective music. These three
are usually not offéred or scheduled for credits which‘are eqﬁal £o the
remainder of curricular subjects. Deviations frpm letter marks were
recorded gg; se but were later transposed to the common symbol units.
The second dependent variable was standardized test scorese

Only composite scores or major sub-tests of verbal and numerical per-
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formance wefe utilized. Composite scores’are averages or addition
totals of sub tests. (11:8) Verbal and numerical achievements are
regarded by the College Entrance Examination Board as the oﬁly cogni-
tive traits contributing to academic success. (11;487) Since scores
were normed only on the defiﬁed bus populafion, raw scores or standard
scores were used as raw data. Exeept for first semester freshman tests,
all standardized tests taken during high school were recordeds Barly
ninth grade tests would‘not reflect highuschool influence bﬁt,rather
recent elementary experience. Arrestad's (1:29) study‘auring 1964 |
revealed the Towa Tests of Educational Development to Be‘the‘most o=
monly administered Mbntana high school achievement batterye. However,
with 19691970 practices uriknown, gll,tests except first semester
ninth were recorded. - |

Three criteria of sufficiency had to be satisfied before a |
standardized test became part of the study enalysisi ‘(a)Athe‘test hed’
to be administered in eleven or more different schools, (b) the number
of schools administering the test had to be stratified ﬁrepoftioﬁelly
to the total number of schools appearing within the three size levels,
and () the number of students taking the test in each riding time
level had to be propofﬁional‘to the'total‘nﬁﬂbesnef‘pupils appearing
w1th1n each levela Ch1 square tests. for proportlonallty (29: 200) as
applied to observed frequency percentages was the statistical tool used

to test the last two requlrements for sufflclencye Standardized tests
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are diverse in purpose and populations they intend to measure, SO no
comparisons were possible among the variéus insffuments@ Each was
examined in its own light.

Two classes of criterion variables were chosen because studies
have shown that school marks and standardized tests measure different
attributes. (17:10; 56 6453) Correlatlng the two types of crlterla
was therefore not attempted.

Experimental limitations. The factor variables of riding time

and school sgize were not manipulated treatments in the strict experi-
mental‘éenseo They were, instead, classification variables. Ferguson
says that "subjects are’classifiéd according to .a characteristic ﬁhich
was present prior to the conduct of the experiment and did not result
from the manipulations of the investigator." (29: 2?9)

True statistical randomization did not exist in this study be-
cause it was impossible to determine the mathematical probabiiity-of a
subjectwbeing chosen for a factor-level combination. Randomizing from
a finite pqpulation ié not possible under_some conditions and this .
study seemed to be one of those conditions. It was necessary to sacri-
fice statistical randomization in order to apply a sambie selection
procedure that would secure sufficient numbers of students in selected
factor levelse Alterﬁatives to strict control grouping do exist, and
this study made.use of one such acéeptable alternative in the selec-

tion of the two independent variables. (5:69)
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Selection of the Sampie

Bus routes, schools, and individual stndents in the sample were
selected according to the following process:

1. The Montana State Department of Publie Instructlon has a
record of each reimbursable publlc school bus route operatlng 1n the '
state. Each route is registered on a standard "I-1" form tltled

School District Application for Registration‘QQZSchool-Bus and State

Reimnursement (Appendix A, page 128). The form lists, among other

things, the location of the schoolldistrict, the names " of each‘pupii
riding the bus route according to elementary or high school ettendance; ‘
and the total two-way mileage per day each pupil rides} T-1 forms
from both current and recent years are‘kept‘on depertmental fileﬂ

2o Total mileage was used as the basis for a priority‘SYStem,
with which to locate the probable long bus routes in the state on the
assunption that there would be at‘1east‘moderate_positiVe correlation<4
between milesltraveled and consequent riding'time; Each‘1967e1968
route T=1 form on 1nact1ve flle was examined and the highest 1nd1v1dual
two-way mileage of any h1gh school student was noted. This maximum
mileage determined the priority rating for the routea‘ The priority
ratings and the total two-way.nileage‘they represent are shown in

Table 3, page 45,
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- TABLE 3, A.PRIORITY RATING SYSTEM USING ‘T-1 FORMS TO
DETERMINE PROBABLE LONG BUS RIDING TIMES IN MONTANA -

Maximum two-way mileage | Priority rating for

- for the route ‘ the bus route
100 miles or more " iz Firstlpfiofitﬁ
90 t§‘99 miles- . Second priority
- 80 to 89 miles o Third priority
70 to 79 miles / Féurth priority
60 £0‘69 miles S Fifth priority
50 to 59.miles  Sixth priority.

I

3 Routeslidgefher ﬁith tﬁeif distriqt locations were 1ié£éd
according to,thé ?riority sqheﬁen ﬁowever;-two restricfions had to be
met in order‘for a Eué‘roufe to be listed: (a) the route had to have
a priority .mumber of six or higher, and (b) the route's T-l form had to
show evidéﬁce that at 1eést onéfhigh school'student was bﬁérding ﬁhé
bus at some distance shorter than maximum for thé routeo: Thus, a full .
bﬁs load pigked up at one'sfop and‘transported to school.Without inter--
mediate pickups was not includéd‘in the study. The purpose‘in imposing
thisvsecond‘restrictioh-arose becaﬁse of two factors. The”fifsﬁ ﬁas to
‘sécure_enough pupils . to fill the four‘riding time féctoraleveise The

second reason was to reduce the possibility that some unknown charace
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teristic of any one bus route might introduce bias into an& onevriding ,
time leveie

4o All districts hav1ng bus routes of flrst second, 'or thlrd
priority were chosen as deflnlte stops on the investigator!s travel
-itinerary., Fourth, fifth, and sixth priority districts were.selected'
as stops if they would alleviateuone or more of the‘followdng sample
deficiencies arising from‘the first three priorities: (a) gaps in a
desired state-wide geographical‘distributien, (b) disprqpertionetely
low number of schools.in‘any‘school size level,4(c) insufficient_humber
of students predicted‘for any riding time or echool size level, and
‘(d) éggt hoc endmeration oftsaﬁpie freguency showed less ‘than 50 etué"”'
dents tabulated for each factor level comblnatlon, |

5. All state relmbursement ellglble transportees on selected
bus routes were potential study subjects., Tt was'anticipated that the
actual number of pupils whose high school recerds‘were avaiiable for
inspection would be less, however. - Moving from the diétrict‘or_drep«
ping out of school prior to graduation would result in a student's
permanent record not being in the active of graduated,alﬁmni file.
Those stﬁdents who had moved into the district after the i967~i968
T-1 route forms had been submltted to the state department were not
potential study subJects because thelr names were not 1lstedm Slnce ‘
the 1nvest1gatlon was conducted durlng the 1969~l970 school. year, hlgh

school pupils listed on the 1967-1968 T-1 forms were therefore Junlors,




Ly
seniors, of graduates of either 1968 or 1969, providing they had re~
mained in school until commencement.

It was possible that some bus routes and pupils with high
riding times were not recognized and investigated because their T-1
record showed low mileage, when in fact it took considerable time to
cover those few miles. Howevef,'ﬁhe use of:sampling statiéfics renmr
dered that problem inconsequential.

Sample selection procedures were : aimed primarily at securing a
sufficient number of subjects in the 61 or greater riding time 1evel,
allowing other students on the routes to £ill the remaining three
levels. The study'procegded on the premise that ﬁhe sample obtained in
the described manner was repfesentative of the éransporﬁe@ public high
school rural stﬁdént‘popﬁiations in the selected riding time and school

size classifications.

Field Procedures

After selection of the sample bus routes’and districts, a list
of high school pupils riding the routes during 1967-1968 was obtained
from copies of T-l1 forms suppiied by the Montana State Department of
Public Instructioﬁ,-county superintendents, or local district offi-
cialse ' |

The investigator tréveled to each selected school and obtained

permission to examine permanent school records or student guidance
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folders. Those students listed as 1967-1968 transportees and whose
records were available in current or alumni files became members of the
final sample, Data’on‘each student was tabulated on individual record
forms constructed by the investigator, (AppendigrB, page 130) Any
additional information on studenté which was anticipated to be collec-
tively valuable in interpreting study results was recorded in comment
fashion,

Riding time information for each student was obtained from bus
drivers, transportation clerks or contractors, and school offlce per-
sonnel, If time was avallable and official permission was granted, the
investigator rode the bus route to measure riding time and gain per-
spective on the local situation. Pertinent observations as related by
bus drivers, school officials, contractors, or county superintendents
" were noted to- acqualnt .the 1nvest1gator w1th the varlances or agree=-

ments ex1st1ng among local transportatlon practlces,

Statistical Analysis

Statements of the mull and research hypofhesés were concerned

with riding time and school size interaction, riding time singularly,

and school size singularly, The method by which all three mull bhypothe~ .

ses were tested was through the analysis of variance (ANOVA) on a & X 3
factorial design. The technique is sometimes called a two-way analysis

of variance when two independent variables are simultaneously studied.
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Cochran and Cox (15 152) relate three 1nstances when factorlal
experiments may be sultable
1. In exploratory work where the obJect is to determine
quickly the effects of each of a number of factors over a speci-

fied range o o o

2. In investigations of the 1nteract10ns among the effects
of several factors e e o

3o In experiments de31gned to lead to recommendatlons
that must apply over a wide range of conditions.
Theée instances appear to coincide reasonably with the]cohditiéns of
.ﬂﬁsshmya - N
Two independent variable factors, one-way riding time and high
school size, appeared respectively as:a four fikedmlevél'factor énd a
three fixed&level factor.- Techniqugs‘applicable for fixed ANOVA modeLs
were therefore appropriate. (29:309) Separate anélyses.were made on |
_ components of earned school marks and on each standardized'teste The
tested compbnents of éarned marks were; (a) nlnth grade G.P, Ao, or
"grade point average," (b) tenth grade G.P.A., (c) eleventh grade
G.P.A., (d) twelfth grade G.P.A., (e) combined ninth and tenth grade .
G.P. A., (f) combined eleventh and twelfth grade G.P. A.,~(g) total
G.P. A., (h) English G.P. A., and (1) electlve subjects G.P.A.
A legltlmate question exists concerning the use of letter marksf“
for interval data; 'Ferguéon claims "many variabies are in fact ordinal,
although for statistical purposes they are, guite Justlflably, commonly

~ treated as if they were 1nterva1 or ratio varlableso"(29 15)

‘._',
s
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Assumptions in the analysis. Extraneous variables are common in

educational and behavioral studies. Their effects can in some cases be
strictly controlled and cammot in others. The technique used in this -
study to minimize extfaneous bias of any one factor level was to equal-
ize unéontrolled variables., Kolstoe‘(§8{259) attests to the accepta-
bility of'this procedure, Sample size Waé‘furposely large to help
insure the exiétence of counterbalancing elements. Equalization of
extraneous variables was assumed by using“iarge sample sizes within
cells, a large sample in statistics being defined as one contaiping
30 members or more, (58:156) | |
- Total sample size was preset at 600 students or greater. :Cell
frequencies were therefore 50 or more, not by simple arithmetic aver-
agifig. over the total sample, but by locating at least 50 pupils for
each factor-level combination. Population rebresentation was assumed
within a cell if its frequency reached 50 members., Extraneous variable
bias was also assumed to be equalized Within a cell if the figure of .
50 was attained.,
Analysis of variance procedurés rest on three assumptions:
(29:294; 42:288)
l. Variances are equal in the populations froﬁ Which the saﬁs

ples are drawn,

| 2. Variables in the population are ndrmally and independently

distributed,
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36 To@a; variatign‘can be separated into cpmpoqent additive
. parts. h - | o -

According to Ferguson, an adyahtage to the analysis of variance’
technique isrthat "reasonable departﬁres from the assumptions of nor-
mality aﬁd.homogeneity may occur without seriously affecting the vali-’
dity of the inferences drawn from the data." (29:295) —

_ The .05 signifiéance level was selected'because-of’its common
acceptancé for behavioral and edﬁcationai testing. (5:81; 29:164) The
more rigorous .01 level of significancé if reached ‘was noted because
severe vlolatlons of the ANOVA assumptlons tend to result in e05 s1gn1=
ficance hav1ng actual levels of. .06 to .07, glvlng too many 51gn1flcant
differences. (42:288)

Sequence of analyses. For any given component of achievément,

tests for intéréction were cénducted first. If significance ﬁas
reached, further tests on the component ceased and the inteﬁaction was
interpreted. If interaction effects were not‘significant, tesfs were
made on the singular main effects of bus riding timévand school éizea
Authorities do not agree on the feasibility of testlng main, effects»
after ev1dence of significant 1nteract10ne (32: 405, 62 382) The rec~
commendations of Snedecor were followed. He gtates? "If interaction
abpears, there is usually no point in pursuing the analysis. Main
effects would héve little or no meéning." (62:382)

Significant riding time aﬁd school size effects were analyzed

further by Scheffé tests. (29:296) The purpose of Scheffé a posteriori
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‘tesfing is to show sigriificant &ifferénces‘ between‘ tflé means  of the
several factor"levels Tllrhe,ﬁ they ‘,aré cémpar‘ed two’ at. a time. Thus, it
was possiblé to isolate differences between thé' three sizes of high

schools and between the four levels of bus riding. time.

Preparation of Data and Computation

Earned marks for each school subject were recorded as actually
appearing on perménént fileé regardless of the marking ﬁecﬁniqﬁe us,eéi
by j.ndividual schools. All departures from the A ‘through F letter sym=-
bol system were first converted to J.ettér marks by means of the conver-

sion scale shown in Table 4.

TABLE 4. CONVERSION SCALE FOR COMMON MARKING SYSTEMS

Letter symbols Percentages - S and U , Nﬁrﬁericeil' o
. ‘ equivalents equivalants
A | 100-95 . | L
B 9487 , - 3
o 86-77 s 2
b o 76=70 . - 1
F Below 70 u : 0
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All satisfactory (S) grades were franslatéd to a "C" marg under the
premise that 5 marks would ténd to be "average" over the long run.
Marks of unsatisfactory (U) were regarded as failing and were equiva-
lent to letter "F." After being transposed to the basic letter symbol
unit, all marks were key punched as numerical equivalents according ﬁo
the conversion scale. Letter symbols which appeéred with a "plus" or
"minus" designation were punbhed‘oply as the‘rbotesymbolo For example,
both B+ and B~ were equivélent tb 3, fhe same as for a straight B.

Numericél,éqﬁiﬁaléhﬁs beﬁﬁit%ea the letter Symbolé to be treated
as interval data, a condition necessary for the calculation of grade
point averages.

Any G.P.A.'s appearing on school records wére’disregarded be=- »
cause of the unknown method by which they were computed by the various
schools. As used in this stud&; G.P.A.'s were calculated by finding
the arithmetic mean of semester mark . equivalents.

Scores of-standardi;ed tests wére key punched as raw scores or
standard scores, read directly from the field data sheets. Coded
identification data for each student was also punched to allow for
subsequent separatlon into approprlate factorelevel cla551flcatlonse

The analysis of variance was accomplished on the Sigma 7 compu~ "

ter at Montana State University using a free-access program titled

Multifactor Analysis of Variance Program written by Lund. (40:1) A

feature of the program was that it accommodated unequal cell frequen-




4

1

§
1

cies, a necessary condition since assignment of students to the twelve

factor-level combinations was dependent on natural occurence.




CHAPTER IV

RESULTS OF THE STUDY

Chapters one through three outllned the problem to be 1nvest1a

gated, rev1ewed 11terature pertinent to the varlables, and explained '

>

. the procedure by whlch the study was conducted. This chapter‘reports

the results of the study in three sections: (a) the sample selectiéé.'
process as it felated to the selection of bus routes, schools, students,
and standardized tests; (b) the analysis of earned marks; and (c) the
analysis of standardized test scores. Examples and comments observed
during the field work were added to illustrate the praétices that are

taking place in the high schools and transportation systems of Montana.

Sample Selection Results

Bus routes and schools. Approx1mate1y 1 150 State of Mbntana

Tul forms were examined in the offlces of the State Superlntendent of

Public Instruction. Bus routes satisfying the criteria of sixth or

- higher priority and the existence of interim distance riders were

recorded by priority number, school district and route number.- Of the
selected routes, a total of 59 were used in the final_sampleo Forty
different high schools were associated ﬁith the 59 routes. Table 5,
page 56, summarizes the number of routes and schools used in. the studys
In the first three priorities, all of the routes and all of‘the

associated high schools were part‘of‘the‘sample; In the fourth, fifth,
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TABLE 5. NUMBER OF BUS ROUTES AND ASSOCIATED HIGH SCHOOLS IN SAMPLE BY PRIORITY CLASS AND

SCHOOL SIZE

School Size Total
Priority - routes
class - ) Small Medium Large in
—— ‘priority
Routes Schools Routes Schools Routes Schools ¢class
First - - - 2 2 1 1 -3
Second 1 1 5 5 2 2 8
 Third 6 L 5 5 - - 11
6 5 4 3 5 5 15
“Fifth 6 5 5 4 7 4 18,
Sixth 2 1 1 1 1 1 I
Total -~
routes by -
size : 21 22 16 59
Number of different
high schools by.
size 15 16 9 50

95
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and sixth priorities, 37 routes were selected. This répresented 79
percent of all available routes in thevfourth priority, 48 percent of
all routes existihg in priority five, aﬁd‘only a small fraction of
those in the sixth priority. The use of this last class ﬁas 1argeiy
 unnecessary and. only foﬁr routes were taken from ite
_Alsimple sum. of the schools associated with bus routes is mis-

leading since schools were apt to have bus rouées in more than one brim
ority élaSse The ratio of routes to different high schools was about
3 to 2, or an average of one aﬁd oneahalf‘routes per studied school.
The ratio of bus runs to large 'schools was‘almost‘z to 1., indicating
that it was more difficult to find long riding students in the large
high schools. The sitvation results from large cities usually being -
ringed by several smaller’ commmnities with small high schools. It is
the smaller districts that receive the long bus riding pupils dnder
these conditiqnsev | 5

Only two different large schools were found in the first three
priority classes, while the same classes yielded eleven medium schools
and five small schools. Of the total number of bus roufes existing in
Montana, the sample of 59 mins represénted five percent of the state
total. | | | -

Montana had 171 operating high schools during 1969~19?C and so
Ithe 40 samﬁled schools amounted to 23.4 percent of the.totala A break;

down by school size shows that: (a) 15 of the_stateds 67 small high
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schools were sampled, or 22.4 percent; (b) 16 of the state's 82 medium
-vsized high schools were sampled,‘or 1905 pefcent; and (c) nine of the
statels éz large high schools, or 41.8 percent, were sampled.
| Forty-four high schools were‘actﬁaily.visitéda Fouf’bﬁs routes
associated with the schools were found not to satisfy the criteria of =
route length or interim riders, or else the route was changed from
1967-1968 to where it was impossible to commect students to a single
riding fimea
Although a‘geogfaphicai distriﬁutién bflécﬁbolé was accomplished,
a majority of the long bus routes and very small schools were found
east of the mountains. - .

Studernit sézﬁple° A total of 812 pupils compoéed the final sam-

ple. They were riders on the selected bus routes and their records
were available at the time the investigator visited the high'schoolo
The number of students per factor-level combination cell was set at a
minimum of 50. The least number found for any cell was 53 puplls, this
for small schools in the 46-60 riding time categorye The maximum count
was 93, occurring in the 0-=30 time level for medium schools. - It was
not unﬁsual to find only five or six high school ége pupils riding on
some roufies serving small high schools. |

Student records were not always available or complete for several
reasons: (a) the record was not up to date by reason of the previous .

year?s marks not yet having been copled onto permanent record forms,
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(b) the student's matﬁicﬁlétion éhrougﬁ higﬁ schoql'was irregular and
‘caused. a gap in thé records, and (c) the reéord keeping system was ‘such
that no single record flle contalned.all the necessary- 1nformatlon and
the investigator was unable to take the time to search all the neces=
- sary sources. The presence of a trained guidance person on the school
staff was found to be a good indicator that the permanent school reéords
would be complete and well kept. The large majority of records were
kept in vawlts and could be assumed safe from fire damage. There were -
a few notable exceptions in poorly equipped small high schools. The
total student sample on whom records were available and whose bus
riding times subsequently beéame known are summarized in Tabile 6, -

N

TABLE 6. STUDENT SAMPLE BY FREQUENCIES IN FACTOR-LEVEL COMBINATIONS
RIDING TIME AND SCHOOL SIZE TOTALS

| Riding time levels -
School A ‘ Size
size 0-30 3145 46-60 6l-over level
levels / . - 1 - totals
Small 78 55 53 N
Med:ium 93 78 55 65 |- 291
Large 68 - 63 76 61 i 267
Riding
time ) ) S
totals . . 239 . 206 . . 184 193 | 812
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Tt should be noted that the sample of 812 1s that portlon of the

bus populatlon on which most of a normal permanent high school record

was avalilables _The~frequenc;es w1th whlch each component of high school -

earned marks actual}y oqcurred are in all cases less than the maximum
of 812. Incomplete recéfdé aééouﬁt-for'ﬁhe discrepéﬁcies, the-ﬁord
"incomplete" not being used:aé‘a~criticism ofjthe school but used to
indicate a lack of the specific kinds of information deéired for this
study. |

‘Five schoals had a readily available list of riding times for
their bus routes, not listed as riding times per se but as the clock
hour at which the.bus normally was expected at éach stopping poipto
Busing contractors or their clerical helpers were usuaily able to sup-
ply time information if asked. School bus drivers were the main |
source of riding time information and were able to tell within fife.
minutes the riding time of their transportees. On two occasioné,
riding times were not available from any.immediate source so the inves=
- tigator sent letters to the Bus drivers, in which was explained thé
purpose‘of"the study and a regquést for the desired riding times of
specific puﬁilé on his route. Both‘drivers replied to the lettérsm
Tt was not necessary for the investigator to time routes in the field,
although he did so on two occasions’while riding the route himself.
Seven different bus routes were ridden by the invesiigator, a ﬁumber

less than desired. The main problem in this respect was the fact that
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- long route véhicles are kept overnight at ‘the driver's home and there
was no way to return to the school after the evening run.

A11 schools visited were very cooperative in offeriﬁg any infore
mation they couvld. Only one school on the travel 1tinerary Was by-
passed because of poor weathero A total of 6,500 miles was covered.

during portions of five months. Five of the sample schools had to' be

selected post hoc from the foufth; fifth, and sixth priority classes to

£ill in gaps in specific factor-level combinationse .The great majority
of the student sample came from schools that were chosen a Eriori as
definite stops on the investigator's travel itinerarye

Bus riding times encountered. The range of riding time found

was 83 minutes, shortest one-way time being seven minutes; and loﬁgest
being 90 minutes. In the event the actual minutes en route could noiv
be found, the period between school dismissal and arrival at home wes
used as‘riding time. Most buses started moving within five minutes
after school dismissed. | | | | |

All information on ridiﬁg time was obtained during normal dry
weather road conditions. Drivers stated that advéerse weather was not

generally a problem unless it became extreme. One driver did'remark

that wet roads of any sort boosted the riding time of his stﬁdents from

a few minutes up to one hour. Few drivers or contractors complained of
poorly maintalned roads and were quick to state that this factor would

not appre01ably affect any reported riding timeso
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School districts have a variety of road conditioﬁs and the gen-
eral type of roaﬁway did have effects on pupil riding times.: One small'
district had no paved roads of .any kind‘and several others had only
four or five miles of pavement. Gravel and dirt roads were slower than
blacktopped roads. However, if these nonpsurfaced roads were well
maintained, they were not in themselves the chief determinant of
longer bus riding times.

The one practice that seemed to add the most time to individual
bus runs was the ac£ of taking students down private farm lanes and
dropping them off right at their doors. The decision to use farm lanes
seemed to vary according to local district policy and was based pri-
marily on the winter e#posure conditions to which small elementary
children might be subéected;

Several iong riding fimes were encounteﬁed'by virtue of the road
pattern necessary to acéommodate homes isolated on sepafate roads. An
angry father reported to the investigafor‘fhat his daughter boarded
the school bus at 7:20'a.mo in order to_begin claéses at 8:35'aem,‘when
the school was only nine miles away by paved roads One circular route
pattern encountered caused two first gradé pupils to ride until 5:30
each evening,'considerﬁbly‘loﬁger than any high school student on the
route.

There was a positive correlation between miles traveled and

riding time. The relationship between these two variables can be best




expressed as a linear regression 'equation‘ 4in which riding time "Y" is a

7

function of Oneuway miles, "X% The relathnshlp is glven as Y=Db{+ c,
where b and a are constantso (29:119) A subsample of 94 students was:
drawn fromvthe 812 total by using a table of random numberso (15.57?)
The one-way mileage and bus riding‘time of -this subsemﬁle‘Was used‘ae‘
data in the calculation of a regression equatlon for the transported
Mbntana high school student. The specific equatlon in this cese was

= 1096X = 2,04, Table 7 translates intérvale of ten bus miles to the
number‘of minutes those mileages may'be exﬁecte& to congume. |

A one hour bus ride can be expected 1f the number of mlles is

between 30 and 35. Buses average about 32 mlles per hour 1nclud1ng

stops. ,

TABLE 7. BUS MILES TRAVELED AND MINUTES CON-
SUMED BY MONTANA HIGH SGHOOL TRANSPORTEES
BY INTERVALS OF TEN ONE-WAY MILES

Miles traveled - Minutes consumed.
10 5 o I _17,56
20 _ o 37,16
30 | | 56476
. N
50 C 95,96

60 115,56
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The regression equation can be used as a crude estimator of riding time
but would be subject to modification by local conditions.

School sizes encountered. Of the 40 sample schools, 15 were

small, 16 were medigm, and the remaining nine were large. The small
schools ranged in enrollmenf from 42 to 97;’the mean being 62 studentss
Medium schoois"panged in size from 112 to 420 with a mean enrollment’of
227 pupils. Large high schools héd from 522 to %,7?9 students, fhe.
mean being 993, The mean enrollment for allvsambled schools was 337
pupils. | ‘

The percentage of the student body who were bus.studepts varied
greatly among‘the 40 schools. One large building housed nearly 1,000 '
pupils but was served by only two small capacity buses. At:the‘other
extreme, # rural supérintendent for a smali school. system reported that
90 percent of his students rode the bus.

The smallest high schools were found in the plains region of
Montana, altﬁough some of these same schools encompagsed entire‘couﬁw
ties. Large sdhoois tend to be concentrated in.thé more populous wes-

tern half of the state.

Marking systems encountered. The sampled schools were quite

consistent in the use of ‘A to F letter symbols as the basic marking
unite Only‘six of the schools, or 15 percent, did not use the system.
All of these six used a percentage system employing 70 percent as the

" minimum passing mark.
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No school used "S" and "U" marks as the exclusive means of re-

porting achievement in school courses. The two symbols were encoun-

tered in only two instances, being used only for special courses or for

remedial pupils. The utilization of "S" and "U" at the high school

level seemed to be very limited.

| Standardized tests encountered. Eleven different éténdardized

tests were found recorded on transported pupils!® records. Table 8

gives the number of schools in whiéh each test was adminiétefedo

TABLE 8. NUMBER OF SAMPLE HIGH SCHOOLS ADMINISTERING ELEVEN STANDARD-
IZED TESTS TO TRANSPORTED STUDENTS; BY SCHOOL SIZE AND BY TEST

School size

Total schools

TAP

Test title - ‘ administering
- by initial - Small . Medium - Large test :
ACT 12 11 8 - 31
CEEB 3 4 ER 10
ITED 2 5 4 11
NEDT 11 5 0 16
NMSQT 7 8 6 |  21‘
PSAT 14 11 9 3
SAT 2 0 0 2
SCAT 1 0 1 2.
SHSP 0 1 1 2
STEP 1 0 0 1

0 1 o 1
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Standardized tests commonly used in schools are often referred *.
to by initial rather than-using the full title. The test initials used
hereafter refer to the following titles: 'ACT - American College Test-
ing Program Examination; CEEB - College Entrance Examination Board Scho-
lastic Aptitude Test; ITED - Towa Tests of Educational Developmenf;
NEDT - National Educational Development Test; NMSQT - National Merit
Scholarship Qualifying Test; PSAT - Preliminary Scholastic Aptitude
Test; SAT = Stanford Achievement Test, High Schooi‘Battery; SCAT -
School and College Aptitude Test; SHSP - Scholastic High School Place-
ment Test; STEP - Sequential Tests of Educational Progress; TAP Tests
of Academic Progress.

The first sufficiency criterion of the study limitations stated
that a test had to be administered in 11 or more high schools;‘ After
application of the criterion, five tests remained. They were the KCT;
ITED, NEDT, NMSQT, and PSAT. |

The)second sufficiency criterion stated that‘a test had to be
administered in different schools in numberé proportional to the total
number of schools appearing in each size level: The observed frequen=~
cies from Table 8, page 65, were subjected to' Chi squaré testing.

The specific Chi square test applied to the five remaining‘
standardized tests determined whether or not the number of administer-
ing schools differed significantly frdm the propoftioﬁs of 15 to léito
9 total high schools. The.results of the Chi square application are

given in Table 9, page 67.
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TABLE 9. CHI'SQUARE TESTS OF PROPORTIONALITY ON THE NUMBER
OF HIGH SCHOOLS ADMINISTERING FIVE STANDARDIZED TESTS

Test Chi square ‘ RéSults
ACT 43190 ACT accepted
ITED | 2.1748 - a ITED accepted
NEDT . 8.9062 NEDT r;,j.ected
NMSQT | 4622 NMSQT aﬁcepted
PSAT Q85?? ' PSAT accepted

Critical chi square at 2 4f = 5.99

Chi square valués-légs‘thanﬁsaQQJindicate that the nuber of
schools administering the test was proportional{to total schools in
each size 1evéle The NEDT did not satisfy the criteriono_‘This was
expected since the test was not administeredTin a single large high
school. |

The four surviving tests, the ACT, ITED, NMSQT, and PSAT were
subjected to the thlrd.sufflclency requirement., This stated that the
test had to be administered to sfudeﬁts in the four riding time levels
with frequencies proportional to the total pupils.appeéring in those
lévels. Chi square tests of proportlonallty were again conductedo

The results are given in Table 10, page 68.
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TABLE 10. ‘CHI SQUARE TESTS OF PROPORTIONALITY ON THE NUMBER
OF RIDING TIME LEVEL STUDENTS TAKING FOUR STANDARDIZED

TESTS
Test i : Chi square : Results
ACT 6638  ACT accepted
ITED 2,1.098  ITED accepted
NMSQT ' 2464 NMSQT accepted
PSAT 5.8254 PSAT accepted

Critical chi square at 3 df = 7.82

All of the four test frequencies were proportional to fhe total
pupils used as samples within theutime.levelsp The féct.that a stand-~
ardized test satisfied the criterion of éroportional riding time fre-
guencies 1ndlcates that no one riding time level affected pupils to the
extent that they were denied taking the test. This point applies
especially to tests that are administered more discriminately to spe- ‘
cial groups of students in the school. The ACT and the NMSQT are
examples beéause they are aimed specifically at college bound students.
The investigator found that discrimination of testees increased as
school sizes became larger. Small schools were more apt‘tol"blanket"
their students with even the more selective tests. However, the iﬁdisu

criminate use of standardized tests is by no means universal among

v
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small schools., The presence of a trained guidance specialist seems to
exert a pressure toward the proper selectlon and use of standardlzed

tests, regardless of the size school in whlch he is employed

Analysis of Earned Marks

High school students in Montansa receive a-semester mark for
" their completed or half completed courses, Each semester mark became
data in the computatlon of grade point averages, or G.P.A.'s. All
courses taken under the broad field name of English, social studles,
mathematics, or science were classified as "required" subjects. %"Elec-
tive" subjects were those falling outside the required classificationoﬂ
Driver traihing, music, and physioal education‘were‘not included in
elective courses as they usuallj do not amount to either a half or full
‘Carnegie uﬁit of credit when taken oVer one semester or a full year;
Analysis of earned marks was accomplished by applying statisti-

cal analy31s of variance, or'ANOVA, procedures to nine different compo-
nents of the marks, ANOVA.was applied to the following earned mark
G.P.A.'s: (a) ninth grade, (b) tenth grade, (c) eleventh grade,

(d) twelfth‘grade;’(e)‘odmbined ninth‘and’fepfh,grade required sub-
Jeets, (f) comblned eleventh and twelfth grade requlred subJects,
‘(g) total hlgh school marks, (h) Engllsh only, and (1) elective sub-

Jjects,
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- Two tables.are used to show the majorjcomputations necessary for
analyzing each component of achie%ement. The first is a table giving
the frequencies and ﬁéans for all factor-level, or riding time-school
size combinations, plus the total frequencies and means for each level
of both riding time and school size. Ta?le frequenciés represent that
portion of the 812 sample total on which data was available for the
particular achievement component under éonsideration°4

- The sécohd tabie gives the;ANOVA pérts and shows whether or not
s1gn1flcance was reached ai the .05 31gn1flcance testing level, Blank
space in the ANOVA tables indicates that a particular part of the table
has no bearing on ANOVA calculations or that the particular part was
not printed on the computer program printout. All essential ANOVA table
parts are shown, howeﬁer, that are necessary in the determination of
significance, The bottom of each ANOVA table contains two additional
pieces of information, "Harmonic mean" is a constant used to account
for the unequal cell frequencies. It is included in the ANOVA figures
and thefefore'requires no Separatg attention. "Maximum rati; of
counts™ is a numeral indicating the multiplicative discrepancy between
the highest and lowest cell frequencies, It does not affect the ANOVA
testing but is used to partially Judge the validity of the ANOVA re-
sults. Snedecor and Cochran (63:475) state that maximum ratio counts
around 2,00 are acceptable., When the ratios get too high, the use of

the results can bé questioned, although a too high ratioc is not defined.,
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-Significant interactions were interpreted by referring to the
means of the individual factor-level cells, Non-significant interac-
tions resulted in both riding time and school size main effects being
tested for differences among their level means. Significance for
either main effect factorlreSulted in tﬁat factor!s several levels
being compared two ét a fime;: Thé pufpose of the comparisops was to
see which sets of means differed. significantly. The Scheffd tésting

brocess was used for all comparisons.’

Ninth grade G.P.A. Examination of Takle 11, page 72, shows that
743 ninth grade G.P.A.'s were machine calculated. . The highest natural.
occurrence was in the medium sized schools at the 0-30 time level.
Riding time means exhibit a drop in the 31-45 time level and then a
gradual climb for longer riding pupils. Students attending medium
sized high schools achieved the highest, as shown under “school size
totals.™

However, all differences among individual cell means‘and among
level means were not statistically significant, as-shqwn‘by‘ANOVA Table
lé, page 73. There is no evidence to show that ninth.grade G.P.A. for
transported sfudents is in any way affected by the inferaction between
riding time and school size. |

There is no statistical evidence to indicate that the marks of
" ninth grade transported pqpils are affected by ﬁhe amount of time théy

spend riding the bus; up to one and one-half hours., Slight differenceé




TABLE 11. NINTH GRADE G.P.A.: FREQUENCIES AND MEANS FOR FACTOR-LEVEL COMBINATTONS, RIDING
TIME LEVELS, AND SCHOOL SIZE LEVELS
Riding time levels )
School School
size size
levels 0 - 30 31 ~ 45 L6 - 60 61 = over totals -
N . Mean N Mean N  Mean N Mean N Mean
Small 58 2.3558 48 2.1216 46 243539 48 2.2562 | 200  2.2753
Med:ium 97 2,3420 "9 2,3107 51 2.4052 64 * 2,2820 291 2.331%4
Large 55  2.2458 63 2.2736 .| 7 21277 | 60 2.3623 | 252 2.2458
- Riding N .
time : ' o
totals 210 263206 190 2.2506 171 - 2.2747 172 2.,2995 743 2.2841

22,




TABLE 12.

ANATYSTS OF VARTANCE FOR NINTH GRADE G.P.A.

Mean

Significance

. Source of Degrees of Sum of F ratio
variation ... freedom squares squares .
> Schodl , , Not
3 Size' 2 0011\"3 eOO?l 56350 Significa.nt .
~ Riding : _ , Not
time : 3 .0098 | -0032 .2903 significant
. Inter- , Not
.- action 6 - 0640 -0106 . o 9H16 significant -
‘ S : W
. Between
" cells _ 11 . 0883 - - -
Within . :
_ cells 73 - 0113 - -
. Total 745 - - - -
Hérmonic mean of cell count . 59,325
Maximm ratio of counts 2,130
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in G.P.A. means favor the shortest 0-30 minute riders. The size of
~ school attended by the ninth grade bused student has no effect on his
earned marks. Non-significant differences favor those pupils attendlng

medivm high schools.

Ienth grade G.P.A. The frequencies of tenth grade records were

almost identical with the ninth grade, which was to be expected. The-
highest achieving factor-level group was that attending mediﬁm schools
and having 46~60 minute riding time. Table 13, page 75, shows that
students riding up to 30 minutes had the highest marks of any bus

group, while pupils in medium schools had the best achievement among:

school sizés. The range of marks for school size totals was less than

the nlnth grade, however.

The ANOVA results are. given in Table l@, page ?6;3“No signifi-
cance was found for interaction or main effects. There is no evidence
to indicate that bus riding time and school size combine fo have any
effect on tenth grade achievement. Likewise, bus riding time and
school size alone do not affect tenth grade earned marks.

Eleventh grade GoP.A. The grade point achievement for the

total eleventh grade sample is congiderably higher than that of either
the ninth or tenth grades. An eleventh mean of 2.41 contrests with
2,28 found in both‘previous years. Table 15, page 78, shows that the
mean for every factor-level comblnatlon, ‘riding time level and school

size level exceeds the achlevement experlenced by tenth grade pupllso

[




TABLE 13. .TENTH GRADE G.P.A.: FREQUENCIES AND MEANS FOR FACTOR-LEVEL COMBINATIONS, RIDING

TIME LEVELS, AND SCHOOL SIZE LEVELS

7 Ridihg time levels

School School
size 0 - 30 31 = 45 46 ~ 60 61 - over size
levels i ) totals
N . Mean N Mean N Mean N Mean N Mean
Small 61 - 2.3573 48 2,1627 L7 2,2821 48 2.2614 204 2,2716
Medium 96 2,364k 79 2.3U445 50 2,454 63 " 2.1593 288 - 2,3297
Large 55 2,2375 64  2.2957 .73 2.1708 58 2.3512 250  2.2593
Riding
time . . ) 7 )
totals 212 2.3294 191  2.,2825 169  2:2564 2.2868

170  2,2826

742

Gl




TABLE 1%,

ANALYSIS OF VARTANCE FOR TENTH GRADE G.P.A.

Source of

Mean

' Degrees of " Sum of P ratio Significance
variation freedom . squares squares ‘
School , Not :
size 2 -0108 20054 4945 significant
Riding : u ot~ -
time 3 .0062 20020 »1911 significant .
Inter- -, Not
“action 6 0780 -0130 1.1899 significant
Between :
cells 11 0951 - - -
Within
cells 733 - »0109 - -
Harmonic mean of cell count 59, 3450

Maximum ratio of counts

- 2,0640

94
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Several reasons maywaccount for this phenomenon. First, those bus
pupils who were receiving poor marks early in high school may haﬁe
dropped out of school before finishing the first semester of their
Junior year. Second, the motivation to achieve may be greater as a
high school junior. Third, the eleventh grade G.P.A. reflects the
existence of more elective courses in students! schedules.

ANOVA‘testing, as reported in Table 16, page 79, shows that
none of the means for eleventh grade were significantly different.
School marks given in the eleventh high school year are not affected
by riding time-school size interaction. There is no evidence to
indicate that interaction exists. The achievement of bus pupils showé
ﬁo effects. due either to bus riding time alone or to school size
alone. _

Although not significant‘among themselves, the~¢leventh grade
G.P.A. gains over the ninth and tenth mafks reveal a changing pattern..
Lérge schﬁols demonétrate ﬂigherﬂdchievement than éméll schools, a
switch in second and third ranks. Medium schools were still in the
top position. Longest riding bus pupils experienced the highest
achievement of all transported students.

Twelfth grade G.P.A. Bus pupils remaining in high school until

graduation experience a mean G.P.A. of 265791, the highest of any high
school year. Table 17, page 81, points out that the 6l-over category

bus pupils are achieving higher than any other riding level, as was




TABLE 15. ELEVENTH GRADE G.P.A.: FREQUENCIES AND MEANS
RIDING TIME LEVELS, AND SCHOOL SIZE LEVELS

FOR FACTOR-LEVEL COMBINATTIONS,

= Ridihg time levels -

o time

122

2:4912

~3
0

School - C ) o - School

size 0 - 30 3l = 45 46 = 60 61 - over size

levels ' , 7 ‘ . totals

N ‘mw N Mean N Mean N Mean N Mean .

Small 49 2,4485 B 2,2552 4O - 2.2037 36 2. 163 2.3425
Medium 69 2.4540 53 2.4752 | 33  2.5151 38 2.4984 193 2.4790
Large 40 2.3762 50 2,380 56 2,3682 48 2.5206 194 2.4023
'Riding , : _ 7 .

totals | 158 24326 | 12,3708 | 120 2.3548 550 2,407




TABLE 16,

ANALYSTS OF VARIANCE FOR ELEVENTH GRADE G.P.A.

Maximum ratio of counts

2,1210

Source of Degrees of Sum of Mean F ratio Significance
variation freedom squares squares
School 7 Not
size 2 .0398 20199 1.4536 significant
Riding Not
time 3 +0326 .0108 07935 significant
Inter- 7 Not
action 3 -0388 0064 4723 significant <3
Between S
cells 11 »111k - - -
Within
Qells 539 i - 90137 - -

Total 550 - - - -

7' Harmonic mean of cell count 43,9620
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the case in ‘the eleventh grade. Those students attending‘medium siged
' schools are receiving marks that are con51derably higher than those of
either small or large high schoolse Large schools ranked secohd in
achievement as was also the case'ln eleventh grade,

ANOVA procedures applied to twelfth grade earned marks are
reported in Table 189 page 82° There is no ev1dence of ;nteractlon
between riding time and school size as it affects'school marks ih“the
twelfth grade. Sighificance was not found for the effects of riéing'
time alone, indicating that time is inoonsequential,

The‘difference between the means for schooi‘size totals do show
significance at both the .05 and..Ol signifioance leveisg; Critical
values of 3,03 and 4069 were exceeded by the F ratio of 5,0473. Com-
Pparisons between school size means were made two at a time using the
Scheffé s1gn1f1cance testlng method° Theyresults are summarlzed in |
Table 19, page 83. _ |

Highly significant differences exist between both theeémalln
- medium and.mediumalarge comparisons, in each case favoring the medium
sized high schoolo‘ Trahsported pupils in 1arge SGhoois‘attain tweifth
grade marks significantly higher than the marks earhed‘by'seniors ih
small Montana high schools. 'The'bﬁsed student wili achieve heét if he -
is attending a medium sized high school. Transportation does not
‘affect the marks of seniors but the size of*sohool‘accounts for differ:‘:'

ences in the academic success of transported pupilse




TABLE 17,

TWELFTH GRADE GoPod.:

RIDING TIME LEVELS, AND SCHOOL SIZE LEVELS

FREQUENCIES AND MEANS FOR FACTOR-LEVEL COMBINATIONS,

Riding time levels

School School
size 0 - 30 3L = 45 46 - 60 61 - over size
levels 7 A totals

N  Mean N Mean N  Mean N  Mean N . Mean
Small 31 2.4996 21 2.3200 23 24969 | 24 2,4529 99 2.4495
Medium 36 2.7075 32 27103 | 16 2.6981 18 2.9183 | 102 2.1
Large 25 243768 31 2.4277 38 2.6094 32 2.7093 126  2.5439
Riding .
time . ; .
totals 92 245476 84  2.508L 77 2.5942 h 2.6770 | 327 2.5791

8




TABLE 18. ANALYSTIS OF VARIANCE FOR TWELFTH GRADE G.P.A.

Source -of . Degrees of . Sum of Mean . F rafio Significance

variation - freedon squares squares : - ‘

School ' - ‘ . o :

size _ -2 — »2128 L1064 . 5.0473 Significant

Riding ) : . Not

time . 3 0745 20248 - - 1.1790 Significant

Inter- . - ' : , _ - 7; o Not -

action - -6 — .0532 -0088 - L4212 significant

Betweén‘ L : ’ : B . 7>},7 : )

-eells - - : 11 ; o 3407 - , LA -
 Within A o ' : ;

~cells - 315 o - -0210 e -

Total l 326
Harmonic mean of c¢ell count 2504280

Maximum ratio of counts , 7 2.3750
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TABLE 19 SCHEFFE TESTS ON THE COMPARTSONS BETWEEN MEANS OF SCHOOL
SIZE LEVELS. TWELFTH GRADE G.P.A.

School size . Difference ; F ratio . Results
comparisons . of means : .

Small-mediuvm 0 2946 ‘ , 206,88 Significant
Small-large - 0964 2,97 Significant
Mediumplafge ‘ - 2002 109.12 - Significant

Critical F at .05 = 6.06

Combined ninth and tenth grade required subjects. The courses

required in the ninth and tenth grade were combined for analysis be-=
cause of two reasonso Flrst some students enter the high school
building at the ninth grade and others not until the tenth. If any

first year adjustment shock exists, the combined analysis might show

that fact. Secondly, subjects taken in the. ninth and tenth grades afe,

predoﬁinantly required curricular offerings which might be achieved
dlfferently than are nonarequlred courses. A |

Table 20, page 84, dlrects attentlon to the means for required
school subjects. ‘The overall mean ‘of 2,22 is less than either of the
separate ninth or tepth grade overall means of 2,28, Indications are
that the pupils are performing;quite-weii‘oﬁ‘the‘féw élective subjects

they are permitted to take in the first two years. The various means




TABLE 20, . COMBINED NINTH AND TENTH GRADE REQUIRED SUBJECTS G,P.A.: FREQUENCIES AND MEAN

FOR FACTOR-LEVEL COMBINATTONS, RIDING TIME LEVELS, AND SCHOOL SIZE LEVELS

- 'School -

Riding time levels

~ School '

size 0-30 3L - 45 46 ~ 60 61 - over size
-Levels o — : totals
N Mean N Mean N Mean N Mean N Mean
| oSmall - |- 61 2.2014 | 48 2.1333 | 48 2.2008 | 49 2.2175 | 206  2.2368 -
CMediumo |97 2.2930 | 79 2.2620 | 5L 20331 | 64 21584 | 291 2,263
Large | .55 21558 | 64 2.2082 | 7k 2.0663 | 60 2.2746 | 253 2.17m1
Riding | :
time ‘ a . . : .
totals | 213 2.257L | 191 22136 | 173 2.2113 | 173 2,214

750 2.2239




TABLE 21, ANALYSIS OF VARTANCE FOR COMBINED NINTH AND TENTH GRADE REQUIRED SUBJECTS G.P.A.

Source ofi Degrees of Sum of Mean F ratio- Significance
variation freedom squares squares -

'School. .Not,

‘size 2 .0158 +0079 +6991 significant
' Riding : Not
- fime 3 -0025 .0008 . 0751 significant
“Inter- . Not

7 'a.ction N 6 a056o s0093 98265 Signj;fican‘t
l,Bétween .

cells. 11 - O7h% - - -
. Within

-cells 741 - .0113 - -
" Total 752 - - - -

Harmonic mean of cell count 60,0450

20420 .

‘Maximum ratio of éou'nts

48
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within Table 20 were tested for sigﬁificance by ANOVA, and the results |

are shown in Table 21, page 85.

Analysis of variance showed no evidence of interaction effects

on combined ninth and tenth grade required subjects, Riding time alone

had no effect on this_aspect_of achievement, although the shortesﬁvo;jo

minute riders were highest in attainment. Bus students in medium sized

schools were higher in achievement than either small or large schools,
but the differences were not significant.

Cbmbined eleventh and twelftﬂ‘grade rqguired'subjeqts G.PsA.

Previous analyses have shoﬁn that overall G.P.A. rose from 2:2841 to

2:5791 from the ninth to the twelfth grade. Required courses in the

freshman and sophomore years tend to lower the earned marks of bus stue -

dents. Table 22, page 87, reveals that the required junior and senior
subjecfs héve a similar depressing influence on G.P.Alts, Thisﬂeffect
appearé across all levels of both ridiné'time and school size. The
indication ﬁould be that fiding time and school size do not therefore
affect the required'junior aﬁd senior courses. The analysis of vari-
ance, as given by Table 23, page 88, bears out this indicatione"There
are no interaétion effects, no main riding time effects,'of ﬁo main"

échool size effects,

An examination of the means shoﬁs that pupils having—the longest )

bus rides were the highest achievers. Transported students enrolled in
medium sized high schools earned higher marks than those attending

either small or large high schools.




TABLE 22.' COMBINED ELEVENTH AND TWELETH GRADE REQUIRED SUBJECTS G.P.A.: FREQUENCIES AND
MEANS FOR FACTOR-LEVEL COMBINATIONS, RIDING TIME LEVELS, AND SCHOOL SIZE LEVELS

School

Riding time levels

28

) ’ ' . ; School
size 0 ~ 30 3L =« 45 46 = 60 61 - over.- size
_levels ‘ : totals
N Mean N Mean N Mesn N Mean N Mean
' Small 48 2?469,1 38 2.1613 40 2.1665 36 ‘2032:33 162, 2.2898 )
Medium .| 69 2.3159 | . 53 2.3984 33 23733 | 37 2.365% | 192 2,381
r._iajrge 4o 2,2112 50 " 2,1646 56 2.2800 48 203912 | 194 2.2636
Riding
time . ; B o ) .
2157 2.3361 | 14l 2.2516 2.2686 121 2.3631 | " 548  2,3038

totals

129




TABLE 23. = ANALYSIS OF VARTANCE FOR COMBINED ELEVENTH AND TWELFTH GRADE REQUIRED SUBJECTS

2.1210

G.P.A.
Source of Degrees of Sum of Mean F ratio Significance
variation freedom squares -squares -
School o : - Not
size : 2 20211 00105 »7175 significant
Riding , : z Not
time 3 20252 _ 0084 « 5701 significant
Inter- N Not
action 6 0741 T 0123 «8377 significant
Between :
cells : 11 21205 - - -
Within : .
.cells o 537 - 00147 - -

Total ' ' 514'8 o - - -
Harmonic mean of cell count . 43.7800
Maximum ratio of'counts

00}
9]
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Total G.P.A. A.combination of all course marks‘earned during
high school constitutes total G.P.A. For Juniors, this was composed
of the marks earned thus far in high school, or a combination of all
freshman and sophomore courses, Senior total G.P.A. was composed of
the three previous year's marks and the total G.P.A. of graduates was
based on all four high school years,

The overall mean of 2.3090, as given in Table 24, page 90, is
not the simple arlthmetlc average among the separate four yearly means°:

All of the sample students had completed the freshman and sophomore

_Yyears, butlonly portions of the sample had completed the junior and

senior years,. Therefore, the total G.P.A., mean is weighted toward the

‘ninth and tenth grade means,. -

Non~s1gn1flcant dlfferences in school 51ze effects for the nlnth
tenth, and eleventh grades overbalanced the school size significance
found fbr the twelfth grade, The ANOVA results of Table 25, page 91,
p01nt out this fact stat:Lst:Lcally°

As it related to total G.P.A., there was no‘eVidehce.of inter-
action effects, riding time effec%s, or school size effects. The mean
differences that do exist slightlj favor those students riding the bus
for 61 or more minutes. ' Total earnedAmark achievements.is.greater in
medium schools than in either small or large, With.smali schools being
last,

English G.P.A, The one school subJect taken by'all students

during all fbur years of high school is English or a related language




TABLE 24. TOTAL G.P.A.: FREQUENCIES AND MEANS FOR FACTOR~LEVEL CQMBINATIONS? RIDING TTME

LEVELS,. AND SCHOOL SIZE LEVELS

Riding time levels

- Riding

School B School
size 0 - 30 31 - 45 46 - 60 6l - over size
levels totals

N Mean N Mean N Mean N Mean N Mean
Small 65 2.3290 49 2.1514 52 2.2778 50 2.3172 | 216 2.2737
Medium 97  2.3730 79 2.3459 51 2.4729 64 2,2684 291 2.3602
Large 55  2,2527 6l - 2.2996 75  2,2189 60  2.4163 254 2,2932
time , . ) :
totals 217  2.3294 192 2,2808 178 2.3090 174 2,333 761 2.3090

\O
o




TABLE 25. ANALYSIS OF VARTANCE FOR TOTAL G.P.A.

Source of

P ratio

Maximum ratio of -counts

2,0000

_ Degrees of Sum of "~ Mean Significance
variation -. freedonm squares squares . :
School ( ‘ Not
Size 2 3 0183 [ 0091 o 9835 Significant .
Riding . : Not
time 3 »0082 +0027 s 2941 significant
Inter- : 7 Not
‘action. 6 . s0570 «0095 1.0196 significant
" Between ‘ .
cells 11 0836 : - - -

 Within
Cel;Ls : 752 = .0093 & -
Total 763 - - - -
. Harmonic mean of cell count -61.1550

T6
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arts eoursee A comparison of the means from Table 26, page‘93, with
all the previous analyses of means points out that English marks are
almost consistently lower. The difference is especially noticed during
‘the senior‘yeara English marks‘ére_highest fer'that groﬁp of bus stu= .
dehts riding 61 or more mirmites. Highest school size achievement was
found in the medium Sized schools although the differences were not as .
great ag when considering total G.P.A.

ANOVA testing of the means showed'ﬁelsigsificance foriinter~‘
action, riding time, or school 51ze¢ The ANOVA results sre sﬁﬁmsrized
in Table 27, page e Transported students experience no difference in
English earned mark achievement regardless of their bus riding time or f"‘

the size of high school they attend.

Elective subgects G. P Aa Comparisons of yearly and total G.P.A. % i‘
w1th required subject G. PQAo“s have 1ndicated that transported stu~ B
dents' marks are lower in their required coursess. The implication was
that elective courses were'therefore highera A patﬁern‘éf increasingly
higher grsde point averages was noted as the pupils progreSSed through
high school. Since the number of elective courses increases with the -
‘number of years in school, the higher G.P.A.'s would appear Eo result
from the presence of elective courses. | _ j

Table: 28, page 96; shows that the G.P.A. for elective subjects .
is about one-quarter of a grade point higher than reéuired eleventh and‘

twelfth grade subjects. When compared to total G.P.A., Table 24, page




TABLE 26.

ENGLISH G.P.A.:

TIME LEVELS, AND SCHOOL SIZE IEVELS

FREQUENCIES AND MEANS FOR FACTOR-LEVEL COMBINATIONS RIDING

Séhool

Riding time levels

7 . School
size 0 -~ 30 - 31 = 45 L6 - 60 61 = over size
levels ‘ _ totals

N Mean N Mean N Mean N Mean N = Mean
Small 65 2.3535 49 2.2065 | 52 2.2667 | 50 2.2652 | 216 2.2788
Medinm | 97 2.2500 | 78 2.29Mk | 51 2.372 | 63 2.2770 | 289  2.2850
Large - | 55 2.2000. | 6k 2.2126 | 75 21686 | 60 23170 | 254  2.2216
Riding |
time | . ) S , N - : ' ,
totals | 217 202693 | 191 2.2445 | 178 2.2482 | 173 2.2862 | 759  2.2618

O
W




TABLE 27.

ANALYSIS OF VARIANCE FOR ENGLISH G.P.A.

Maximum ratio of counts

2,0000

Source of . Degrees of Sum of Mean F ratio Significance
variation freedom squares squares '
School - Not
size 2 00104 .0052 24680 significant
Riding » Not
time 3 »0035 20011 21060 . significant
Inter- - - Not L
action 6 »0279 0046 - 04189 significant
Between | ' |
cells 11 00419 - - -
Within
cells 750 - 0111 - -
Total 761 - - - -
" Harmonic mean of cell count 61.0270
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90, elective-subject means are almost consistently .25 grade points
above all cells‘and facﬁor level totals. -

The ANOVA testing showed that there was no evidence of riding
time-gchool size interaction as measured by the elective subject marks -
of transported pupilse‘ Riding time alone did not affeét elecfive‘peru
formance. The effect of school size did have an influence on elective

‘achievement, however, as is shown b& the results in Table 29, page 97;
The .05 critical level of 3.0l was reached, but the .64 critical value
for ;01 was ﬁo£ reachedo |

The significance among school size total means was further
analyzed by the Scheffé method. All comparlsons were tqsted to see

- which sets of means were significahtly‘different;‘.Table 30 gives the .

results of the three comparisons.

TABLE 30. SCHEFFE TESTS ON THE COMPARISONS BETWEEN MEANS OP SCHOOL
SIZE LEVELS: ELECTIVE G.P.A.

School size Difference F ratio , Results
comparisons . of means i . o

Small=-medium +1592 . 295.95 Sigﬁifiéamb?
Small-large L G130k 187,86 " Significant

Medium-large L0288 . 10.87 . Significant

Critical F at .05 = 6,02




TABLE 28. ELECTIVE SUBJECTS G.P.A.: FREQUENCIES AND MEANS FOR FACTOR-LEVEL COMBINATIONS,
RIDING TIME LEVELS, AND .SCHOQL SIZE IEVELS

(3

. Riding time levels

‘School ' T ' ' School
size 0= 30 " 31 - 45 L6 - 60 6l - over size
levels ] _ totals

.N  Mean N Mean | . N  Mean N Mean N Mean
Small | 58  2.5100 | A4 2.2306 | 48 2.4506 | 49  2.5412 | 199  2.4414
Medivm | 9% 25800 | 76 2532 | 5L 27350 | 62 2,509 | 285 2.6008
Large 5% 2.4914 61 2.6113 | 75 2.502L | 59 2.6938 | 249 205720
Riding
time . ] .
totals | 206 2.5370 | 181 2.4876 | 17k 2,551 | 170 2.6180 | 73 2.531

96




TABLE 29, ANALYSIS OF VARIANCE FOR ELECTTVE SUBJECTS G.DP.A.

Sum of

Maximm ratio 6f;couhts

2.1590 B

Source of Degrees of" Mean F ratio Significancé
variation . freedom _squares squares ‘ C o
School .
size -2 .0688 0 Q344 T 364374 . Significant
Riding Not
time 3 0380 00126 102674 significant -
Tnter- - : , Not .
‘action 6. «0751 20125 1.2511 - significant
Between o o » N '
cells 11 - .1820 = - -
Within - - _
cells 722 - «0100 - -

Total 733 - - - 5 =
Harmonicumean of cell,éount 58;5050

\Q
~3
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Differences in elective subject aqhievement was highly signifi-
cant when comparing‘small to medium schools. Medium enrollments were
highly favorede‘ Aiso hiéhly significant was the small to large compari-
son, in which the large schools were favored. Only slight differences
existed between‘meaium and large school elective means, ﬁut the différ-
ence significantly favored medium schools.

Irends in earned mark achievement. The lack of interaction in

any of the nine conducted ANOVA teéts indicates that school bus riding
time and school size are independently aéting variables and there is no
tendency for one to influence the-éther“s effects.

Differences in means- among school size levels favored the medium
.schools in all cases. Second raﬁked achievemenf favored small schools
during the first two yéars.of high school but favored large schools
during the last two years. Differences in means for school sizes tend
to be nﬁt significant until the last year in high school. |

Riding time by itself has no significant effects on the earned

marks of bus pupils. The tendency exists for 31-45 minute riders to

score lower than the short time 0=30 minute students. -The means for the

146-60 time level are generally higher than the 31-45 level, and, the 61-
over level is usually the‘highest’ofnall, surpassing the shortest time
level about two~ﬁhifas Qf‘the time, .

There %ﬁsvafténdency'fbr the'm;ximum rafio of cell counts to

stay near 2.00. This indicates that all fac£0r~1evel combinations of
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transported pupils tend to remain in, or drop out of school at the same

rates.

Analysis of Standardized Tests

Four standardized tests met the requirements of sufficiency as .

defined in the study limitations. They Wwere the ACT, or American Col-

. lege Testing Program Examination, the ITED; or Iowa Tests of Education-

al Development, the NMSQT, or National Merit Scholarship Qualifying
Test, and the PSAT, or‘Preliminary Scholaétic Aptiiude Tesﬁo Each test
was analyzed separately using ANOVA' techniques. Each is reborted as
two tables, the first éhowing frequencies of occurrence and means, apd
the second table showing the chief components of the ANOVA computationse.
| ACT Test. The ACT is generally admihistered only to college
bound students. In the words of the test constructors, "The‘tests‘are
designe& to measure the student's ability‘to perform the kinds of iﬁa
tellectual taéks,typically performed by college students.” (3#3) The
principal function is to "tronsmit timely information that is particu~-
larly gglgzgg@_to educational planning‘dﬁring‘the pefiod of. transition
frém high school to college." (3:2) A standard score of 16 is median

for unselected national sample students and 20 is median for first

 semester college bound seniors.

Table 31, ﬁage 100, shows that the total administered frequency

was 185, or 23 percent of the entire 812 sample. ANOVA results, as




TABLE 31. ACT TEST (AMERICAN COLLEGE TESTING'PROGRAM):V FREQUENCIES AND MEANS FOR FACTOR-
LEVEL COMBINATTONS, RIDING -TIME LEVELS, AND SCHOOL SIZE LEVELS

Schobl

Riding time levels

..+ School

. 00T .

size 0 = 130 31 < 45 46 < 60 61 - over size
levels ‘ - totals

N Mean N Mean N Mean N Mean N Mean
Small 18  21.2778 8 19.0000 | 12 19,2500 | 12 19.9167 | 50 - 20,1000
Medium 29 22,2758 2 22,2083 1% 19,1429 15 23,0667 82 21}..'78658 7
Large |- 11 17.2727 | 14 23.5000 12 20.3333 | 16 20,1625 53 20,4528 - '
Riding
time 7 7 o . _ -
totals 58 21,0172 46 22.0435 38 19,5526 43 21,0698 185 20.8062




TABLE 32, ANALYSIS OF VARTANCE FOR ACT TEST (Al‘fERI»CAN COLLEGE TESTING PROGRAM)

Source of Degrees of Sum of " Mean - F ratio Significance
variation freedom squares squares o
School g . - :
size o -2 7.1709 3.5854 .+ 2:2368 - Not tested
Riding ’ , E .
time 3 , 6.8013 202671 l.4143 Not tested
Tnter- o ) o " ‘ ” )
action : -6 T 28,7793 o h.1298 . 2.5764 Significant
Befween : ' h . . 7
cells : 11 38.7516 - - : -
‘Within : , : , , S
cells 173 . - - 1.6029 C g , .
 Total 184 | - - - -
~ Harmonic mean of cell count - 13,7990
Maximum ratio of counts ~ = 3.6250

TOT
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reported in Table 32, page 101, indicate a significant interaction be-
tween the effects of bus riding time and the effects attributable to
school size. A‘critiéal significance value of 2.15 was reached at the
205 level but the .01 critical value of 2,91 was not reached. |
' Lowest ACT scores were made by 0-30 riders in large high schools.

However, the highest scores were made by 31-45 minute étudents in the
same large schools. Low achievement was experienced by small school

students who rode the bus for 31 minutes or longer. A generally high

" level of performance was found among medium school students except for

the 46~60 riding time level pupils who scored about 2.5 points below
the group mean.

ACT achievement among transported pupils does not fall into a
decisive pattern but nevertheless indicates students attending small
schools are apt to score lower if they ride the bus for 31 or more min-
utes. Pupils attending medium sized high schools are apt tq score the
highest regardless of the riding time. Riding time in large schools
appears not to affect ACT achievement. .

Saﬁpling fluctuation could account for the lack of a definite
interaction pattern.' A repeafed sample might eliminate evidence of
interactions ACT‘frequeﬁcies were small, ranging from 8 to 29 pupils
within the twelve’cellse The maximum ratio Qf counfs for the cells was
3.6250, indicating a slight risk in drawing conclusions from the results.

With interaction present, the means of gchool size totals and riding
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time fotals have little real meaning because they are tied up within the
interaction effect. Therefore, an examination of the cell means for'
trends constitifted the analysis. The F ratio for schoollsiZe main
effect was 2.2368, this being closé to 3‘05 significance. Ihdications ’
are that school size is the chief contrlbutor to 1nteractlonah

ITED analysis. The ITED is an achievement battery admlnlstered

to general school populations. This study dlsclosed that it is utlllh '
‘zed chiefly by medlum and large high schoolsa“Administration of the |
instrument in small schools is 1nfrequent° Reference to Table 33, page
104 shows that the few small school transportees who did take the ITED
achieved between threeuand[fgurlscore‘points‘higher than stq@ents in
medium and large high schools. ITED means were enaiyzed by ANOVA and . |
the results appear in Takle 34, page 105. |
ANOVA results indicate no significant interaction between bus

riding time and school size as measured by the ITED. There is also no
ev1dence of singular riding’ time effects or 51ngular school size effects,
although school size is approaching s:.gn:l.flcances The 9,33 ratlo of |

cell counts is a caution signal that casts serious doubt on: the vali-
dity of thls partlcular ITED sample. |

- NMSQT analysis. The NMSQT is a test taken by eollege bound

pupils for the purpose of competing for college scholarships. ‘Tt is
administered to second semester juniors and first semester seniors. -

‘Table 35, page 107, shows. that bhe frequency of administration'iﬁ large




TABLE 33. IOWA TEST OF EDUCATIONAL DEVELOPMENT: FREQUENCIES AND MEANS FOR PACTOR-LEVEL
COMBINATIONS, RIDING TIME LEVELS, AND SCHOOL SIZE LEVELS :

- School

. Riding time levels

) 'bo'bais

177

' 7 School
. 8ize 0 =730 31 - 45 46 - 60 61 - over size
levels ' : totals
N Mean N. Mean | N Mean N Mean N Mean
Small 15 . 20,2667 | '7‘ 17,4286 | 4 1650000 3 21.0000| 29 19,0690
- Medium 26 14,9615 | 16 145000 | 12 17,0000 | 19 - 16.6316| 73  15.630L
. Large 6 L3333 | 26 163077 | 28 w6429 | 15 15.933| 75 1s.sy
Riding | S
time - | N ‘ : . . o
b7, 165745 | 49 15.8776 | b4 154091 | 37 16,7027 16,7174

H0T




TABLE 34, ANALYSIS OF VARIANCE FOR IOWA TEST OF EDUCATIONAL DEVELOPMENT

Degrees of

Source of - Sum of Mean F ratio Significéﬁce

variation freedom squares - sguares

School o , : Vot

size C 2 26.6487 . 13,3244 . 29470 significant

Riding , Tot,

time 3 7.1068 20,3689 5239 significant

Inter- 8 S ' Not

action 6 16,8458 2.8076 46209 significant

Between : “

cells 11 50060l4 = - -

Within

cells 165 - 4,5213 - -
Total 176 - - i, )

Harmonic mean of cell count .899730 :

}Maximum ratio of counts

- 93333 .

.}
. O

\n
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schools is'proportionétely low, This fact illustrates a practice ﬁhich
the investigator observed in the field. ILarge schools tend to become
quite discriminating in the administrationrof'standaréized tests. The
NMSQT is given only to the brightest students in large schools. This is
less so in medium schools and much less so in small schoois.

ANOVA procedures applied to the NMSQT are reported in Table 36,
page 108, No significant intéraction was found for NMSQT testees.
Bvidence of éingular riding time effects were also not present.

School size effects were signifiéaht at the .05 level of signi-
ficance but not at the .01 level. The applicable eritical values were
3.05 and 4.,73. The mean NMSQT score for large schools was higher than
medium schools and mmuch higher than the mean of.smal‘l‘séhools° -Scheffé
tests on the comparisons between the three means are summarized in
Table 37, page 109, |

The NMSQT achievement of transported pupils in both 1a:ge and
medium sqhools was significantly higher than that of small schools.
There is some difference between the performance of medium and large
schools. School size does exert an influence on the NMSQT scores under
the conditions of greater or lesser administration discrimination as is
practiced in Montana high 'schools., The ma#imum"ratio‘of cell counts
indicates some slight caution is necessary in using the results as a
valid measure of achievement, The brighteét pupil in a large school is

apt to be higher in achievement than the brightest pupil from a smaller




TABLE 35. NATIONAL; MERIT SCHOLARSHIP QUALIFYING TEST: FREQUENCIES AND MEANS FOR FACTOR-
LEVEL COMBINATIONS, RIDING TIME LEVELS, AND SCHOOL SIZE LEVELS

Riding time levels

- LOT

School : - School

. size 0 = 130 3L = 45 46 - 60 61 - over size
levels - - totals

N Mean N Mean N Mean N Mean N Mean

Small 23 © 88,130k | 18  86.7222 | 21 92,5238 | 18  86.6111 80  88.6250
Mediwn | 27  97.8148 | 18 105.5555 | 8  84.7500 | & 98,2857 | 67 98.4328

. large 8  96.1250 8 107.5000 | 13  99.0769 | 15 103.6667 | . M 101.636%
Riding
time ' 7 ' ‘ | : :
totals | 58  93.74d4 | 44 98,2045 | 42 93.0714 | 47 95,5319 | 191 96,2314




TABLE 36. ANALYSIS OF VARTIANCE FOR NATTIONAT, MERIT SCHOLARSHIP QUALIFYING TEST

Dégrees»of<"

Source of " Sum of Mean F ratio Significance
variation - freedom squares squares -
Schooi
size 2 346, 5400 173.2700 4.6303 Significant
Riding ' Not
time 3 106.5840 35,5281 o 9404 significant
Inter- | . ) 7 Not :
action 6 . 214,8730 35,8122 9570 significan
Between .
cells 11~ 667.9980 - - -
Within - ; .
cells - 180 - 37.4203 - - -

Total - Sl . . - i
Harmonic mean.of cell count 1365820

Mazivmum ratio of counts

3.5000

80T
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school, Probability alone might account for the significant differences

found among school size NMSQT means. .

TABIE 37. SCHEFFE TESTS ON THE COMPARISONS BETWEEN MEANS OF SCHOOL
SIZE LEVELS FOR THE NMSQT ‘

-

School size. Difference F ratio " Results

comparisons means
Small-medium 9.8078 93,7369 ' Significant
Small-large 13.0114 - , 1284300 Significant

Medium~large 3.2036 7.2844 Significant

Critical F at .05 = 6,10

PSAT - Verbal section analysis. The PSAT is des1gned for use in '

secondary school guldance programs. (17:7) It is administered to high
school juniors during October. The investigator found the PSAT to be
the most commonly administefed standardized test in the high schools of
Montana, This dbservation‘applies to the mumber of diffefent schools
using the test and to the number of students to which it was given, In
addition, there”was’a‘tehdendy to administer the PSAT to all or most of
the students, at least those in the apper, half or upper two-thirds of

the class ranklng° There is more descrlmlnatlon in the use of the PSAT




110

in the large high schools than in smaller schools° Smadl‘schools using
the test tend to "blanket" the entire student bodyo

The verbal section of the PSAT tests the student's ablllty to
read with skill and to use words correctly withvappropriatelunderstandw‘
ing. An examination of factor-level Means'frbmeTablé'38, page 111,
shows rdding time levels to be quite consistent with one dnothere Dif-
ferences exist for schoel‘size total means end apparehﬁly favor the
large high schpoiso The. ANOVA results, as given‘in Table 39, page 112,
shows the school size differences fd be significant, whiie riding time
and 1nteract10n effects are not ev:Ldentn Boﬁh the 005 aﬁd «0L critical

values of 3. 02 and 4066 respectlvely, were reached by the school size

-F ratio.

Scheffe tests on the size comparlsons were conducted and are re=
ported in Table 40, page 1130 Transported students attending large
high schools score significantly better on the PSAT verbal section than‘n
do bused puplls attendlng either small or medlum hlgh schoolsol Conm-
parlsons between small and medium schools favor those bus students en-
rolled at medium schools. Those abilities a55001atedrw1th‘verbal_reaw‘
soning and skills as measured by the PSAT are more apt to be found in
bus puplls attending large schools regardless of the amount of time
they spend riding the school bus,

. Maximum ratlo of counts for the PSAT is 3.2110, 1ndlcat1ng that

the results are a statxstlcally valld source of conclus:n_onsa




TABLE 38.

’ PRELTMINARY SCHOLASTIC APTITUDE TEST; VERBAL SECTION:
FACTOR-LEVEL COMBINATIONS,. RIDING TIME LEVELS, AND SCHOOL SIZE LEVELS

FREQUENCIES AND MEANS FOR

. Riding time levels

School , ’ School
size 0-30" | 3145 46 - 61 61 - over size
levels ‘ , totals
N Mean | N  Meean N Mean N Mean N Mean

Small 30- . .37.1000 { 19 - 34,0526 22, 38.2273 | 24  36.7917 85 36,6737

: . , e
Medium | 60  39.2833 | 38  40.842L | 28  38.607L | 42 385714 | 168 39.3452
Large | 38 384737 | 22 AL.GBL8 | 27 h2.6667 | 33 40.0303| 120 40,4333
Riding ; ] ]
time - ' S , - n L , . : _
totals 128 38,5313 79 39,4430 77 39.9221 | 99 38.6263 | 383

38.8174




TABLE 39,

ANALYSIS OF VARTANCE FOR PRELIMINARY SCHOLASTIC APTITUDE TEST: VERBAL SECTICN

Source of

Maximum ratio of counts

30,2110

Degrees of Sum of Mean F . ratio - Significance

‘variation freedom squares squares I
School ' ; :
size 2 35,9624 17.9812 L,7045 Significant
Riding ‘ ‘ “Not
time 3 5.0719 1.6906 Al23 significant
Inter= : ) o Not :
action 6 17.8513 2,9752 - 7784 significant
Between o ‘ '
cells 11 58.8856 - - -
Within S :
cells 373 - 3,8220 - -

Total 384 - - - -
Harmonic mean of céll count 29,0420

ANN
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TABLE 40, SCHEFPE TESTS ON THE COMPARISONS BETWEEN MEANS OF SCHOOL SIZE
LEVELS PSAT VERBAL SECTION

_School size " Difference ‘ F ratio . = Resulﬁs’.
comparisons of means E ' ‘ B
Small-medivm 2.6715 113.3201 Significant
Small-large - 347596 - 196.0946 . Significant
Medium-large . 1.0881 21,6831 Significant

Critical F at .05 = 6,04

PSAT - Mathematical section. The ability of a student to reason

with numbers is the purpose of the PSAT mathematical section. Frequen-
cies apﬁearing in Table 41, pagé 1i4,kare identical with the PSAT vers
~ bal section frequencies since both sections of the test are always ad=
ministered. Means on the mathem@tic section did not exhibit quite'thé'
same‘pattern‘as was found on the verbal section. The ANOVA signifigance
results for tﬁe mathematical section are given in Table 42, page 1i5o
There is no evidence to indicate the presence of interaction
effects as measured by PSAT méthématical scores. LikeWise; there is
ﬁo evidence iﬁdicating the presence of singular riding time or school
size effects on the bus populationo' Actual riding time means dlffer
very sllghtly, w1th the 0-30 group being about one p01nt lower than the

remaining three time levels. The differences in school size means favor




TABLE 41.

PRELIMINARY SCHOLASTIC APTITUDE TEST; MATHEMATICAL SECTION: FREQUENCIES AND
MEANS FOR FACTOR-LEVEL COMBINATIONS, RIDING TIME LEVELS, AND SCHOOL SIZE LEVELS

Riding time levels

42,4766

School , ' _ School
size 0 =30 31 - 45 46 -~ 60 6l - over size
levels : ) totals

N Mean N Mean ‘N Mean N Mean N Mean -
Small | 30 42,0000 | 19 40,0000 | Zz 42,7273 | 2 415833 | 95 h1.6631
Medium | 60 43,8000 | 38 46,5789 | 28  41.9286 | 42  Lh.3810 | 168 4. 2619
Large 38 40.7632 | 22 42,5000 |27 4556296 | 33 43.8788 | 120  43.0333
Riding
time : 7 ’ ' :
totals 7 128 79 14’3;8'60'7 77 14739‘4545 - 99 4345353 383 42,9861

5
=




TABLE 42. ANALYSIS OF VARTANCE FOR PRELIMINARY SCHOLASTIC APTITUDE TEST: MATHEMATICAL

Maximum ratio of counts.

3,2110

SECTION
* Source of Degrees of Sum of Mean F ratio Significance
- variation freedom squares squares o
School : Not,
size - 2 13.1319 665659 1.6214 significant
- Riding : _ , Not
) ‘time': g 3 - 3.1948 1.0649 02629 Significant
Inter- | : ) Not
action 6 24,8268 4,1377 1.0218 significant
\"Eetween.r ‘
cells 11 41,1535 - - -
" Within
cells : 373 - 4,0495 - -
Total . 384 - - - -
" Harmonic mean of cell count 29,0420

GTT
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the medium schools over small schools and oﬁly slightly over large
lschools,

Standardized test trends. Those attributes‘that are measured by

‘standardlzed tests tend to be more evident in 1arger hlgh schoolso Perm
formance on.hlghly'selectlve tests tend to favor the large s1Zed hlgh
school transported pup11 sllghtly over the medlum s1zed school puplle
Both medium and 1arge gized school .students tend to score hlgher on
standardlzed tests than do. small s1zed school bused students@ Rldlng‘
time effects appear to not favor either short haul or 1ong haul transa
‘ported students but tend instead to be constant across all riding tlme‘
1eve1so There is no tendency for bus rldlng time and school size to-

interact and cause dlfferences in standardlzed test achlevementu |




CHAPIER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The purpose of transporting students in school buses is to give
them educational opportunities that otherwise might be denied. The |
practice of consolidating smaller schools is based on the premise that
increased ehrollments will create the financial and educational climate
necessary for inereased learning opportunities. Transportation and
consolidation are mutual concepts, The success of rural school consoli-
@ation must be measured by the achievement of the transported pupils
whom it affects.

‘The stﬁdy WAS‘desigﬁed‘to in#estigate the‘pr0position that bus
riding time and school size will affect. the earned mark and standardi-
zed test achievement of transported high school rural pupils. Three
null hypotheses were formulated to test the proposition, all using cri-
tefion measures of earned marks and standardized test scores: (a) bus
riding time and school size have non-interacting variable effects on
the achievement of trénsported pupils; (b) bus riding time haé no sin-
gular effect on the achievement of bused pupils; and (e¢) school size
has no singular effect on the achievement of bused pupils.

The null hypotheses were applied and tested on nine components
of earnéd mark achievement and on four standardized tests, The achieve-
ment data came from a sample of 812 transported Montana high school
;ural students. These pupils were identified by a combination of one

of four bus riding time levels and one of three school size levels.
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Summary of Findings

Analysis of variance techhiques‘were applied to nine components
of earned marks W1th the follow1ng results'

1, Slgnlflcance testing of ninth grade G, P.A showed no eV1-
'dence of riding time-school size interaction. There was 4lso no evi-
dence of. effects due to r1d1ng tlme alone or to school size alone,

| éo‘ Tenth grade G P.A. showed no evidence of effects due to
interaction, riding time, or school size, _

36 El‘event‘h'grade G.P.A. exhibited no significant. differences ‘
to 1ndlcate the presénce of" 1nteractlon, rldlng tlme, .or school size
effectse | |

L, Twelfth year G P 4, 1ndlcated no 1nteract10n effects or
rldlng t1me effects. Significant dlfferences were observed among the“
means of the three school sizes. Transported puplls attendlng medium
sized high schools received significantly higher marks than did bus
pupils from either small or large highhschool,s;° Irensported‘studehts
from large schools received significahtly higher marks than did pupils
in small schools;

5. lhefachietement‘in feqnired courses taken dufinghthe ninth’
and tenth years showed no evidence of effects due to rldlng time, school
size, or 1nteract10n.

6. Earned marks obteined in the eletenth and twelfthlyears re;

quired courses showed no evidence of interaction effects. There was
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also no evidence indicating the presence of significant riding time or
school size effects. _

7. Total G.P;A. calculated from all required and elective
courses taken during all yearé of high school completed showéd no sig-
nificant mean differences., Interaction, riding time, and school size
effects were not in evidence,

8. Marks earned in English courses do not‘exhibit any signifi-‘
cant differences and do not therefore indicate the presence of inéer—
action, riding time, or school size effects.

9, There was ho evidence of interaction effects or ridihg time

| effects on the marks received for elective courses taken in hj.'g‘h'sehoolo

Bus students attending small high schools recéived sigpificéntly,lower
elective course marks than those attending medium or large schools,
Pupils from medium schools earned significantly higher G.P.A.'s for
elective subjects than did students from‘large high schools.
Non~-significant mean differences tend to show highest achieve-
ment for bus pupils riding fo? 61 or more mimutes, up to. an observed
maximum riding time of 90 mimutes. This tendencyhoccufred‘in about two-~
thirds of the earned mark components. Students riding buses from 31 to
45 minutes tend to achieve lower than pupils from the shorter or two
longer riding time categories, School size meéns tend to favor the
100-499 enrollment high schbols in all of thé nine G.P.A. components,
although significant differgnces appeared only during the senior year

and for elective school subjects.
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Standardized tests. Four standardized tests were selected for

analysis out of the eleven different test titles that were encountered.
Analysis of variance was applied to each of the four with the following
results: u

1. The ACT showed evidence of significant interaction. Iowest
ACT scores were made by small school bus pupilé riding for 31 minutes
up to 90 minutes, Medium sized school bus students tended to score
generally higher than students from small and large sized level schools,
but the highest ACT scores were made by large sized school bus pupils
in the 31-45 minute time level. Exceptions to the interaction patterﬁ‘
and low frequencies casts doubt on the validity of the interaétion
trends as measured by the ACT instrument.

2o Achievemeﬁt on, the ITED gave no indication.of significant
interaction effects, riding time effecfs, or school size effects. The
ITEﬁ is confined chiefly to medium and large Montana high schoolé and
is a dowbtful measure when comparing all three sizes of schools.

3. NMSQT administration is much more»selective in large schools
as compared to smaller schools, Small schools have a.bus'population'
that scores significantly lower on the NMSQT than gither medium or’
large high school bus populations. The mean differences between medium
and large schools is significant on the NMSQT.

4, The PSAT verbal test section showédvsignificaht differences_

in the achievément of bus pupils between lafge énd small schools and
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between medlum ana large schools, favorlng the large in both instances.
There was no eV1dence of 1nteract10n or bus riding time effects,

Achlevement on the PSAT‘mathematlcal section gave no 1ndlcation

of any interaction influence, Riding time singular effects and ‘school

. size singular effects were also not evident.

Transported students attending large schools tend to recoivé
higher scores on standardized tests than do bus pupils ffom smaller
schools. Riding time interacted with school size on one test but with

inconclusive results. The effects of bus riding up to 90 minutes have

‘no differehtial influence on the‘sténdardized test achiefements of

transported pupils;

- Conclusions

The results of this study iﬁoicaté‘that theré are very few, if
any, evidences of interaction between school bus riding time and school
size, If pupils riding the bus for short periods of time achleve at a
certaln level, it is not the comblnatlon of the short ride and the size
of enrollment funotlonlng together that accounts for thelr achlevement

Tikewise, students rldlng the bus up to 90 mlnutes one way need not

expect a certain level-of achievement simply because they are long

riders attending a certain sized school,

The first conclusion of this study thereforé states: Speclflc

DSOS SR Me—————  B—r— ————  S———
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that could account for any given level of earned mark or standardized

test achievement within the transported Montana high school rural popu-

lation,
The evidence is conclusive to show that school bus riding time
up to 90 minutes does not affect the achievement of the transported
pupil as measured by earned marks and standardized test soorese For
any given school size, high school students transported for intervals
of 0-30 mimnutes, 31~45 mimtes, 46-60 minutes, and 61 or more minutes
up to 90, will not experience true differences in academlc achlevement

The second conclusion.. of this study therefore states: Withln any one

of the three sizes of Montana high schools, transported rural pupils

rld__g the bus for up tO‘Q_ mlnutes one . way- Wlll not experience any

given level of earned mark and standardlzed test achlevement that can

be attrlbuted to the bus ride itself.

The size of school attended does explaln .some of the achlevement‘
variation found within the transported population. Those bus students
attending medium sized Montana high schools attain higher marks during
the senior year and in elective subjects than do pupils attending either
small or large high schools. Large size school bus enrollees earn
higher marks in the twelfth grade and in elective subjects than do bus
pupils from small sized high schools. Achievement during the first
three years of high school and in required courses is nearly'equai re§

gardless of school size, although there is a tendency to receive higher
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marks in medium sized schools, 4 third conclusion of this study there-

fore states: Any given level of earned mark achievement experienced by

transported Montana high school rural puplls during the first three

years of school or experlenced within requlred school courses,, cannot

be attrlbuted to the size of high school attended; twelfth grade and

elective course earned mark achievement can be attributed to school

size and favors the medium sized high school.

The achievement of transported pupils on standardized tests is
generally higher in large high schools, under the conditiohs.of in-
creasing selectivity practiced by Montana high schools as they beéome
larger. The PSAT is the most commonly administered standardized test
taken by transported Montana high school students. Vérbal‘performancé
favors the large school student. A fourth conclusion of this study

therefore states: Any given level of PSAT verbal achlevement or NMSQT

achievement experienced by transported Mbntana hlgh school rural puplls

can be attributed to the 51ze of school attended; those attributes

measured by standardlzed tests are most apt to be found in transported

pupils attending large high schools.

General Conclusions for Pupil Transportatlon
and School Consolldatlon

The purpose of pupil transportation is to increase educational

opportunity. That purpose is being realized in Montana to the extent
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that the academic échievement of transported high schooi pupils is not-
harmed by the amount of time they spend riding the bus, up to an exist-
ing maximum one-way riding time of 90 minutes.

Transported pupils are able to realize the advantages of larger .
school enrollments insofar as their achievement is constant regardless
of the length of bus ride experienced. Transported pupils are‘better
able to realize the oppértunities of consolidation if the school is |
large, when considering standardized test achievement, or if medium

sized when considering earned mark achievement,

Recommendations

This study covered a high percentage of the long riding bus popu~
lation in Montana, Another sample of equally 1ohg riding times could
not be found within the state until after a four-year time lapse. Rec=

commendation: The study should be replicéted,in‘another state having

a large land area and low population density.

The measures used in this study were earned marks and standardi-
zed test scores; It is possible that other aspects of the bus stu-
dent's school life Qfe being affected by riding time, Recommendation;
Social criteria should.be used as a basis of measurement in a replica-
tion of this study. -

The study was confined to high schqol pupils whose resiliency

may be accounting for the laék of time effects of the school bus ride,
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Recommendation: Ybung'elementary school children should be used as a

sample in a transportation study on‘riding time‘éifecté,
The subjective criterion of "reasonableness® was not used in

this study as a 1imit to school bus riding time., Recommendation: Pupil

transportation as seen from the parent's point of view should bé stu-
died. ’Attempts should be made to_find.a balance bgtWeen sacrifices
made by the home andythose made by the schoél in the néme‘df transpor-
tation., The balance of sacrifices should be one meéns of arriviﬁg at a
time limit for bus riding.,

Merks earned by the bus population seems tb'favéf the medium‘:

sized high school of between 100 and 499‘s’cﬁdents° Recommendat10n°

Studies should be almed at finding out why the congruency exists be-
tween the medlum 51zed hlgh school and the transported pupil., The
attitude of the medlum 51zed school faculty in relatlon to small énd‘
large staffs should be gauged as 1t is the teachers who award the
earned marks to the bused pup:Lls° ‘

Riding time was found to have no effect on the achievement of

high school bus pupils., "Récommendation: The consolidation of very

small high schools should proceed without delay. The concept of "iso-

‘lated school" could be redefined in terms of acceptable transportatlon

| riding limits.
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Appeﬁdix.A
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Form for Montana
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B rfmsmIM :fPM;l"m'l“s'mdl SCHOOL DISTRICT APPLICATION FOR REGISTRATION ! Form T1
opartmont of Public n on AND IMBURSEMENT .
Harriot Miller, Supsrintendont OF SCHOOL BUS STATE RE!

Halona, 59601 FOR SCHOOL YEAR 19____ .19 }

‘by October 1, to County Superintendent;
DUE: {by October 15 to State Superintendent.

This form, completed in its entirety, is required in accordance with Chapter 34, 'l‘iLle 75, R.CM., 1947, as amended.

( ) Elementary District No ’

( ) High School — City (i none, Bchiooh Couaty
DIRECTIONS:

1. District Official; Prepare one - onglnnl and two copies® of thiv form; transmit all copies to County Superintendent by October 1 of the

school year shown abovi
2. County Superintendent: Transmit all coples of !.I:us form, along with. alt copies of this form.for all districts in the county, to the State Superin-
V lse:dzntmbydom?ber 15, (Palrl:;'vlng ‘State. nppmvaE one copy will be returned to the District; one copy to the County
perintendent.

*Note: If 2 Joint district, reﬁare one original and three coples; transmit all four coplu to the County Superintendent of County in which !hc schaol
hont]e is located. l;’u lowing Stn!ew:ppmval one copy, will be returned to the District and one to exch- County Superintendent concerned.

School Bus ification Number*. - ~. -
CountyNo. ~ Dist.No, RouteNo, HllcsPer Day '
**The School Bua Identitication Number i found as follows: Tho County Humber o nds to the coumty number plaf istrict
Numbsr b {ne nasber of the uhoolral.rm:t Which 1n responsibls 0r tho spere bua’(ovms O ContiactE ) The ey 1a b it
of the district's bus route traveled by this bus. The flles Par Diy ia tne number o eniies ‘thls o ‘Havels par Ghy O 1HS ooy ‘Gransport pupta
to and ‘from public seh0] ts' Sroved by the County Travsportation Committes,
Make of Bus Body. Year. Make of Chassis Year.
Rated Capncuy‘ - License Number. Owner of Bus.

seating cn poi pupl.l
eal wn T
Date This Bus Was Approved by Highway Patrol

Nome of Regular School Bus Driver. Montann School Bus Driver Certificate ‘No.
Name of Substitute School Bus Driver. L Montana School Bus Driver Certif; No.
e MR S R s s s MRS e ey
Intandens atg TepLRAon,of (hls buo veEihe .m.“’ "’;."’;uﬁ“"“ e HaGdar o8 o b ihed B o oo, of'sdue.u%:f“:ﬁ:“ﬁn:u“"ac.:ﬁ“" B
a°8 tbe Stato Eupetinteadenty mad to p Ucensed, qualifled and approved driver to oporate such vehlcls as required by

Wn l!lo agreo to refraln from sollciting or tnlld.nl othetn 1o solicit students lmm other trangportation aress,

Wo understand that viglation of u:s lel Tules 1 bus wil bo cause for State and
County lmbunument for this bus roi R

The following conditions with respect lo State reimbursement for this bus and bus route apply:

(1) 'The totat State reimbursement to which |.his bus and .bus route is entitled is t0 be paid to this district, Yes._ No___' .
If answer to item (1) is no, completo item (2).

(2) The (plg[ Sl.née reimbursement to which this bus route is enniled is to be shared between the following districts in the proportions

ns indicate

High School District No. % H y District No. ——%  Elementary District No ., %
El District No. —% E y District No. —% B y District No. %

I certify that this Application for School Bus Registration and State Reimb is true and plete to the best of my

Inowledge and belief.
Date. District No. Signed.
Chalrman, Board of Trustees
For Comty Tr C i A
T have reviewed this Application for Schoo! Bus Registration and State Reil 1 certify that this bus operates withln tho trans-

portation area assigued to it by the County Transportation Committee and that this report is true and oomp]ele to the best of my knowledge and
belief.
COUNTY TRANSPORTATION COMMITTEE

Date_ . By. -
_ County of Schools,
For State Dy of Pablic Ii A 1 APPROVED HARRIET MILLER, State Superinteadent
RA'
PERMILE__* &
Date. Sec. TS0, R OB To7 DY

Supervisor, Pupll Transportation

To Be Cﬂm ln'::dby':ounly
o
o Bo Complated By District OHieial I, school shan tended d"'oum do of

residont -district (for olem.,
l'ealdent cﬂllnty lor h]lfl: N‘JI) 5

latrict No, of Actusl ' _
uhnol altended no, of Tﬂhl Ind|.
Nllnu nll pupl.ll e L!llpllpu {if non-public, milea miles vidual of County
l:m noe lb rwuuum lence £ive name o | (nnbwly) por day pay-
| LH.: N schoal) I ﬁn' l}_)’I‘I i nltcnl AP%IE&IOI‘ Granted
’s | es
Elem. H. S, k?urge to bus hu:"‘ (Date) (Date)
Gr, K9 Gr, 9-12 £chool | | ' Mo. | Day | ¥r. | Mo. | pay | vr.
1.
2.
3.
4.

“**Check (V) thla column If pupil recelves {or lsolated) payments from home to bus route
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Appendix B

Student Data
Recording Form
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Pupil Name Bus route # Minutes

School . Capacity Miles ‘
Comments:

Standardized tests:.

Test
Date or grade
Raw score

Percentile

Mean
Z-score
Mean Z
Comments:.

School Marks:
Grade level 9 10 11 12
G.P.A.

Cumnmulative
G.P.A.

- Isolated marks ‘
English ‘ ’ 1

Soc. St.

' Math

Science

Electives

Comments:.
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