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CHAPTER I

ORIGIN AND IMPORTANCE OF STUDY

Introduction

The post-World War II "baby boom" that produced tre-
mendous increases in public school enrollments in the 1950s
and 1960s in the United States reversed itself in the 1970s.
Enrollment in regular elementary and secondéry day schools
reached 51.3 million in 1970, declined to 50.1 million in
1975, and is prcjected to further decrease to 46.1 million by
1985,l cf é deéliné of approximately 10 percent.

At the elementary (K-56) ievel, *total school enrcll-
ment in regular day schools peaked in 1967 at 32.0 million and

ceclined to 29.6 million in 1975. Projections indicate that

enrollment will continue to decrease to 27.8 million in 1981

and then begin to gradually increase reaching 29.1 million in

1985.2

lMartin M. Frankel and Forrest W

of FEducational & igtic 1
7.8. Department of Health, Educa
e of Education, National Cent o
cs, 1977}, p. 8.
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The impact of declining enrollment on public educa-
tion is such that the National Institute of Education in the
preface to a volume on declining snroliments predicted that:

The phenomenon of declining enrcliments will most likely
have a greater impact on educaticn in the next decade
than any other foreseeable trend. How we in education
choose to handle it will either reinforce or undo the
progress we have made toward achieving the goals we have
pursued during the past decade .l

The major reason for declining enrollment is, on the
national level, lower birth rates. The total fertility rate
has declined from 3.7 in 1957 to 1.8 in the mid-1970s. Total
number of births has fallen from over four millicn to 3.3

s394 . 2
million in 1977.

At the state znd local levels, the national averages
are tempered by another factor--mobility. "Sixty percent of
U.S. residents, ages 20 to 29, changed residence between

1975 and 1978. More than 40 percent of U.S. children, ages

5 to 9, moved in that period.”

1Susan Abramowitz and Stuart Rosenfeld, eds.,
Declining Enrollment: The Challenge of the Coming Decade
(Washington, D.C.: U.S. Department of Health, Education, .and
Welfare, National Institute of Education, 1978), p. xiii.

2Steve Behrens and Liza Greenberg, "Communities Can
Benefit as Schools Adjust to Changing Population," Zero
Population Growth National Reg oxtex 11 (January/February
1879): 4.

31pid.




The mobility combined with various economic and
social pressures such as high hcusihg costs, deteriorating
neighborhoods, “no—groWﬁh" policieé of scme jurisdictions,
and changing job markets has been the major reaécn that the
decline in enrollment has not and will not be uniform or "
even universal for local districts.

Experiencing the full impact of the drop are communities
lying on the perimeters of urban areas that developed
rapidly during the post-war years. These districts,
called first-ring communities by demographers, are being
hardest hit by declining school enrollment. Having
matured over the past twenty-five years, the homes in
many of these distxicts have become high priced due to
the rapid escalation of land values. This has placed
them cut of the financial reach of young couples. Addi-
tionally, little land has remained available for further
development. The uncertain economic conditions of the
first half of the decade of the 1970s have served tc
makz2 relccation impossible for many property cwners
whose children are no longer living at home. These con-
sideraticns, in conjunction with the reduced b;rthrate,
have set in motion conditicns leading to declining
school enrollments and economic crises in first-ring
suburban communities throughout the United States.

The twenty-seven member school districts of the

Council of the Great City Schools all experienced, for the

reasons citsd above, a decline in enrollment from 1963 tc

1975. The smallest percentage decrease was Dade County

1Leo nard Bornstein, Before You Close a School:
Economic and Political TFactors. Resource Guide--Declining
Enrollments {Bethesda, Md.,: ERIC Document Reproduction
Service, LD 149 448, 1978), p. 1.




(Miami), Florida with 0.9 percent, the largest was St. Louis
which experienced a 24.7 percent decline.1 The mean per-
centage decline was 15.2. The most outstanding example of
declining enrollment is the Salt Lake City, Utah, district
which declined from 42,000 students in 1959 to 26,000 in
1972, a decrease of 38 perceht.2

Obviously, one of the results of declining enrollment
in any school district is that many schools have enrocllments
that are greatly under capacity; or, stated another way,
have empty classrooms. While other uses can be found for
some surplus space, continuing underenroilment combined with
financial pressures to reduce cost has created a need to
close schools. However, there is a large difference bgtween
realizing the need to close schools and actual closures.

Katherine Eisenberger summarized the situation §ery

well when she stated:

lReported in Milton Bins and Alvin H. Townsel,
"Changing/Declining Enrollments in Large City School Systems,”
11 Declining Enrcollment: The Challenge of the Coming Decade,
d, Susan Abramowitz and Stuart Rosenfeld {(Washington, D.C.:
.S. Department of Health, Education, and Welfare, National
nstitute of Education, 1978), pp. 131, 133.

G0

2Delbert H. Fowler, Declining School Enrcllments,
paper presented at the Annual Meeting of the National Asso-
ciation of Secondary School Principals, Anaheim, Cal.,
February 10-15, 1978 {(Bethesda, Md.: ERIC Document Repro-
duction Service, ED 151 920, 1978), p. 2.




Superintendents in communities across the country
are asking the same guestions. The problems they face
are the same: dwindling schocol enrollment, half-filled
elementary classrooms, high taxes, and, because of all
of this, the prospect of school closings.

Some schools that were built for the "baby boom"
years are now operating at 60% to 70% of capacity.
Administrators and beards locking at the cest factors
know that one answer is %o close a school and re-
distribute those children to the remaining schools in
the district. In this way, all schecols can operate at
close to a 100% capacity level. This is efficient.
This is economical. 7This is logical. Yet it is
anathéma to a large segment of the community.

In their resistance, parents demand that the board
cffer counterplans; that scme other schools be suggested
for closing that the district reorganize into grade
level schools~--anything, anything to keep their local
school from closing.

But why? Why all this frustration and anger over a
school building from formerly loyal district supporters?

The first factor for administrators and boards to
deal with is the realizaticn that there are no loyal

district supporters; there are only loyal school

clos

ones

supporters.l
Once it has been decided that there is a need to
e scnools, many factors are considered in selecting the

for closure. typical set cf factors is that developed

by Minneapolis' Building Utilizaticn Study:

1. The present utilization of the school piant
2. The available pupil space in adjecent school
locations
3. The present and future enrolliments
. The life safety of the building
. Rehabilitation needs and costs
6. School-Park EBoard ccmplexes

oo

(84}

u-.l

ine E. Eisenberger, "Closing a Scho: Some
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7. Cost of operation .

8. Consolidation costs and transportation

9. Budget considerations.t

In many instances, however, the decision on which
particular school should be closed rests on the size of the
schools being considered based on an hypothesized relation-
ship between school size and other variables. The major
arguments for closing small schools, as opposed to larger
ones, are usually operating costs per pupil and the normally
undefined or ill-defined "quality of educational program."”
While many educators allege that the quality of the educa-
tional program suffers when a school gets too small, there
are counter-arguments presented by cothers that small schools
are “betée?." AMany citizens demand "proof" to the contrary;

and without that "proof," will simply not waver in their
belief that “small is good."
While fairly convincing arguments can be made by

both sides, the debates usually center around inputs into a

child's education or cite the opinion cof an "expert."

Statement of the Droblem

Dec¢lining enrollment and the resulting need to clcse

schoolis is affecting school districts throughout the ceocuntry.

: o

1 . . ;
Educational Facilities Laboratories, Surplus_ School
(New VYork: FEducatiocnal

Space: Opticons and Ocporwunitizs
. Y .
Facilities Laboratories, 197¢), p. 49.



In many instances, the decision on which pa;ticular schocl
out of a cluster of schools should be closed rests on the
sizes of the schools being considered. The purpcse of this
study was to examine the relationship between elementary
school size and an output of educatian,~academic achieve-
ment. Deciding which school among a group of schools is the
best candidate for closure is one of the most difficult
actions a superintendent and boarc of education must make.
This study was designed to assist decision-makers and the
public in their deliberatiocons.

Specifically, this‘purpdse translates to the folliow-
ing research guestion: |

ﬁhét is the relationship between size Qf eleﬁentary
scheel and .academic achieveﬁent?

There are also several subguestions which were
addressed:

1. 1Is there a school size(s) which maximizes
academic achievement?

2. 1is there a nrinimum school size béyond which
academic aéhievement is adversely affected?

3. 1Is there & maximum schcool size beyond which

academic achievement is adversely affected?



De tion of Terms

Hl
p.

To promote understanding and clarity, the following

terms are defined as they relate to this study.

Academic Achievement. Current status of individual

with respect to skill in quest-ion.l Degree to which specific
iy s 2
educational skills and akilities have been developed. The

term "academic" relates to the cognitive domain.

Aptitude. An individual's potential for learning a
given skill when he/she is prov1ded with appropriate instruc-
tion.3 The ability to use and manipulate abstract and

symbolic relationships.4

Elementary School. A school which contains no grade

higher than six.

1

J. Stanley Ahmann, Testing Student Achievements and
Aptitudes (Washingtcn, D.C.: The Center for Applied
Research in Education, Inc., 1962), p. 81.

st, preparers,
cunselors,

ic Skills .
74), p. 46.

Ahmann, Testing, p. 8l.

ios

Robert L. Thorndike and Elizabeth Hagen, Examiner’'s
Manual, Cognitive Abilities Test, Multi-Level Edition

(Boston, Mass,: Houghton Mifflin Co., 1%71), p. 3.




School Size. Total number of students registered in
a school on the official date for enrollment count as re-
quired by local and/or state law or regulation (also known

as total school enrocllment).

Limitations of the Study

There are certain pragmatic and methodological con-
straints which place limitations on the findings of this
study. These are noted so that the findings can be appro-
priately interpreted.

There are many factors to be considered in determining

. ) .
which school of a group shculd be closed. The quality of
the educational program is only one, although an extremely
important one. This study has not examined other critical
considerations such as operating costs, transportation,
racial balance, school organization, the socialization
process,. the psychological effects of the school environment,
and the condition cf the school facility.

Additionally, this is a macrc studvy which was
designed to assist in comprehensive educational prlanning.

*

When a district must fzce the decision of which =zchool to

-

close, the educational program of each specific school must

be carefully examined.
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Another extremely impertant limitation concerns the
measure of achievement. As achievement is a function of
many factors and aifects the cognitive, affective, and
psychomotor domains, and as what was utilized was a measure
of academic achievement which tests only a portion of the
cognitive domain, care must be exercised to not over general-
ize the results of this study.

This was an ex post facto study; and therefore, all
relationships are noncausal and there was no control over
tﬁe testing procedures. Limitations are minimized, however,
as a single district's test iesults‘were employed in this
study.

Finally, this study was limited to analysis of
school variables reported as means. Individual student
achievement, aptitude, and other variables were not exaﬁined.
Therefore, this study will not determine if school size has
a larger impact on achievement for sbmé students-~for

exanple, Blacks--than cthers.



o CHAPTER II
REVIEW OF RELATED LITERATURE

Introduction

A review of the literature related to this study was
conducted in an attempt to determine what research has been
accomplished in examining an output gf educatibﬂrat the
elementary level, specifically aqademic achievement, and its
relationship to school size. 2Alsc included is more general
research which falls intc two broad éategories-—the éptimum
size of eliementary schools and the factors which influence
optimum size. The latter two generally examine inputs to cor
processes of education. Literature which was pertinent tc
more than one category was reviewed only once,

It was found that there was three basic tyvpes of
studies: reviews of literature; opinion surveys; and, most
limited in nunber, statistical research. The literature

included in this chapter is rzported on these bases.

i

Optimum Size of E1

D

mantary School

An interesting paper which was written in 1968 in
support of maintaining small schools, summarizes the state
nf research on coptimum slementary =chool size:

1l
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How big, or small, is the ideal school? There is
little agreement on an answer to this qﬁestion. Most
of the answers are opinions, based on experience or
derived from a particular philosoprhy of education, with
few research findings available. Indeed, research of
this kind is extremely cdifficult to conduct.

Nonetheless, many articles and comments‘are worthy
of notation. 1In 1954, Otto raised the following points:

One issue that is basic to all of the afore-
menticned elements of planning is "What is the optimum-
size elementary school?"” 1In spite of the importance of
this question, research is practically deveoid of any
evidence (or even a pointed attack on the problem) that
would be helpful in deriving an answer. The best that
can be done is to raise issues involved, and to report
the trend of thought cderived from experience.

When does an elementary school get toc large or tco
small for the best interest of children? A scheol

- should be ilarge enoucgh to permit the formation of class
sections and age groupings that will create the best
learning situation.< 2

In the same year, MacVittie, in an article which
set out to show that elementarv schocls are too large,

concluded-~based on building econcmics, health programs,

and schocl activities—-that capacities of elementary schools

lQuoted in (source not identified) Margery Burns,
The Case for the Small Schools, speech before the Minnesota
Interim Ceommission on Education, April 1968 {(Bethesda, Md.:
ERIC Document Reproducticn Sexvice, ED 023 534, 1869), p. 6.

Henry J. Otto, Elementarv School Organizatior and

Administration {(New York: Appleten-Century-Crofts, inc.,
1954), pp. 617-18.

-
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should range from 300 to 400 pupils and each building should .
have no more than 12 to 14 rcoms.l
In an effort to determine cptimum size of elementary
school, Teets (1956) examined the relationships.between ele-
mentary school size, per pupil cost, and extent of educational
opportunity. The extent of educational opportunity was
determined by individual school scores on a four-area check-
list--staff services, facilities, equipment and instructional
materials, and organization and administration.
Teets found that the "extent of eduéational oprortu-
nity increases as ths size of the school increases, up to
700 in membership."z' Therefore, he concluded that the
optimum ;ize rénge.was 600 to 699 students.
A study conducted by the Deparfment of Health, Educa-
tion and Welfare in 12859 concluded that:
The size of elemenhary schools is dependent upon a
nunmber of local factecrs, all of which will not be
prresent in any one situation. It is the general opinion,

however, of many school administrators, supervisors, and
teachers that an elementary schocl should have a range

-

4. N - -
Robert W, Mac

v e, "Are Our Elementary Schools Too
Larg=," Nation's School

ti
52 {June 1954): 57.

2Louis Edward Teoets, "Relationship in Elemeniary
Schools Batween Size, Per Pupil Cost, and Extent of Zduca-
tional Opportunity" (Doctoral dissertation, Unlyersluy of
Florida, 1956}, p. 132,

U‘
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of 300 to 500 pupils for an effective educationalfpro—
gram.1

In the spring of 1961, the Research Division of the

National Education Association conducted a survey among
elementary school principals. One of the questions asked
was: "What size elementary school do you think is most

desirablie for effective instruction, supervision, and admin-

, \ 2
istration?"

While not overwhelmingly supporting larger schools,
the largest percentage of respondents, 26.1 percent, did
favor the 400-500 pupil size school, while approximately
60 percent cof the principals preferréd schools in the 300-
€600 pupil range.3 The median size most preferred was 421.

Whitt examined the delivery of education primarily
from a business management perspective for the Great Plains
Schocl District Organization Froject. He concluded that

"to provide economy and effectiveness with efficiency"” the

“James L. Taylor, Lillian L. Gore, and Hazel F. |
Gabbard, Functicnal Scheocels for Young Children (Washington,
D.C.: Government Printing Cffice, 1961), p. 70.

2 . e e s o 1
Glen Robinson, "Principels' Opinions About School
Organization,” National Elewmsntary Principal 41 ({lTcvember
1961): 39.
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elementary school should be composed of 300 to 500 plus

students.l

In another paper prepared for the Great Plains
Project, Inman concluded that the ccnsensus of the litera-
ture "suggests a minimum of one teacher per grade level -
with two or three classrooms for each grade level recom-

mended. A maximum seems to be four classrooms per grade."
A volume on planning new scinocls by Engelhardt
stated the following as concerns size of school:

The one-rocm schoolhouse is out-moded. Today's
standards indicate that an elementary school should
have, as an absolute minimum, one teacher per grade;
two, three, or four classrcoms per grade are even o
better. Size of elementarv school is, in fact, limited
only by the appeal of a "neighborhood school" and the
concern for having small children travel too long on
buses. . . . a small schocl has difficulty in pro-
viding the specialists needed to meet today's education
demands--librarians, nurses, teachers of science, arts,
music, physical education, and specialists in remedial
reading and speech.3 '

1Rober+ L., Whitt, Structuring Education for Business
Management (Bethesda, Md.: ERIC Document Reproduction Ser-
vice, ZD 020 034, 1968), p. 20.

2William E. Inman, "Size and State Schonl System

11

Grganizatioz, in Reger D. Farrar and Ralph D. Purdy, Comps.,
The Factor of 8ize and Schocl District Crganization
(Bethesda, Md. ERIC Document Reproducticn Service,

ED 025 (22, 1960) 2.

Nlckolaus L. Engelhardt, lete Guide for FPlan-
ning New Schools (West Nyack, N.Y.: Parker Publishing Co.,
InCo' 191\}), jSIN ‘:':.

-
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the state of Washington, a special levy study com-
missicn examined finance and curriculum of the public schools
in the state. 1In this large report, the effect of size on a
number of variables was reviewed. The conclusion after
reviewing research dating kack to a 1932 doctoral disserta-
tion was that:

Because of the multitude of the variables uncovered,
it is not possible tc provide the magic numbers to
determine an adequate school size. However, with the
available research, conclusions, recommendations, and
opinions, there is sufficient commonality apparent to
allow for a few generalized conclusions.

Enrollment recommendations for elementary attendance
centers are not plentiful, but based upon the stu
reviewed, the consensus indicates- that a 300 to 4
pupil elementarv school is recommended.t

Maltky ccncluded, based con a review of the literatur

that there should e two sections per grade as a minimum and
that 400 to 800 students was optimum.

In 1674, Andrews studied the envircnmental impact of

closures. Based on a review of the literature relating size

tc output measures, he concluded that:

1Wthington State Temporary Special Levy Study Com-
mission, meqpnrarv Special Levy Studyv Commissicn, Volume I
Summary Revort and Research Revorts, Final Repcyt {(Bethesda,
Md.: ERIC Deocument Reproduction Service, ED 035 316, 1972),
p. 356.

, Master Plan for School
istrict No. 12,
ERIC Document Reproducticn

Facilitie ] 2
Milwaukie, Oregon iBethesda, M
1597z

Service, D {65 212,
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The picture which emerges from this review of the
literature is a confucsed one. There is a contradic-
tory nature to the conclusiong of many of the studies
and in others the conclusions are not readily trans-
latable into policy recommendations. It is, however,
possible to begin to draw some inferences from this
review, ‘ '

. . . The optimum size of an elementary school
should lie in the range from 200-500 pupils. Related
to this is the emerging viability of the smaller elemen-
tary school in terms of providing quality education.-

e « » It would seem that tco often the prime cri-
teria for closing smaller elementary schools is related
to economic or administrative factors. If the economic
savings are achieved at the expense of the guality of
education available to students, it might ke a wiser
decision to maintain the elementary schools within a
size range of 200-300 students.

In 1976, a Small Schools Task Force appointed by the
Eugene, Qregon,‘School~Board reached several conclusions
after reviewing four areas of research related to school
size: opinion survey, eccnomic analysis, achievement tests,
and behavioral and environmental research. The Task Force
could find:

- « « no clear evidence that a school of less than
150 is inferior to a larger one. Since the desirable
gqualities of participation, inveolvement, and responsive-
ness increase as size decreases, we conclude that a
maximum elementary schocl size shcould lie near the
bottom of the range which is usually considered optimym
by the educators' opinions. Therefore, when it becomes
necassarv to build new schools a size of 200 to 350
students is most desirable.

1. .. . . .
Richard L. Andrews, Roger Soder, and Donald A.
Biemann, The Environmental Impact of School Closures

{Bethesda, Md.: ERIC Document Reproduction Servics,
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Too often the prime criteria for closing smaller
elementary schools are related to economic or adminis-—
trative factors. 1If the economic savings are achieved
at the expense of the guality of education, the Task
Force believes that it is a wiser decision to maintain
small schools. . . .1

Hess, in 1978, accomplished a very thorough review
of the literature on school size. Included was research
related to academic, economic, and institutional (inter-
personal staff relationships, organizational conditions,
staff development, and management patterns), and psycho-
logical and environmental factors. Their conclusions are
worthy of notation.

The general range of research on the subject of
school size at the elementary level seems tc fccus on
300-80C students as an ideal pcopulation level. Few
important studies recommend elementary pupil populaticn
levels below 300 students. The noteworthy survey con-
ducted in the Montgomery County Maryland schools [dis-
cussed below] fixed that figure as an absolute minimum
level for effective student achievement. Research on the
topic of academic curricula tended to recommend minimum

- student populations in excess of the 300 level. Research.
dealing with economic factors focused on 50C as a minimum
level for effective economic operation. . Institutional
factors seemed best suited to institutions with popula-
tions in the same range. Psychological influences of
school size were seen as mest beneflcxal when pupil popu-
lations were no lower than 300.

Acceptable maximum levels for elementary school popu-
lations ranged frecm close to 500 to almost 1,000. As in
the case of the minimum levels, researchers dealing with

1 R . - .
Fugene (Oragor) Puplic Schools, Small Schools Task
Ferce, Final Report (Bethesda, Md.: ERIC Document Repro-
duction Service, ED 117 3804, 1278), p. 29. )
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economic and instituticnal factors tended to recommend
higher figures than those dealing with academic, psy-
chological and environmental factcrs. A number of
studies did recommend maximum school sizes in excess of
800 pupils, yet the weight ¢f academic and psychological
arguments did seem tc weigh in favor of such a lower
figure.

Factors Infiuencing the Optimum Size
of Elementary School

While the references cited above discuss the optimum
size of elementary school, few detail what the important
factors influencing the ideal size might be. While some of
the research which follows also cites an optimum size, the
discussion of factors is highlighted. -

Basler investigated the optiﬁum size of elementary
schools based oﬁ twenty facﬁors which were détermined as
influencing size. These wére employed as a result of inter-
views with sixty-nine elementary school principals in Iowa.
The principals were asked their opinions on what factors were
influenced by, or were related to, size. These factors are:

1. Amount of principal's *time allocated to school

2. Amount of secretarial help _

3. Organization for administration, supervision and

instructicn .
4, Principal being busy with office routine

lFritz Hess and others, "Schoonl Size and Its Effects

on Achievement and Cther Educational Issues,” in Issues in
Education: & Documented Liocok 2t Seven Current Topics
{Bethesda, Md.: ERIC Document Rerroducticn Service,

ED 158 391, 1979), p. 13.
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5. Staff working 2s a unit
6. Personal zccuzintan

0

" e of principal with staff

7. Unified staff planning

8. Rigidity of scheduling

9. Playground behavior problems

10. Teachers' knowledge of total pupil population
11. Pupils' knowledge of total pupil population
12. Teachers' knowledge of total parent population
13. School spirit and pride '
l4. Closer school-community relations

15. Pupil tension and apprehension
16. Individual pupil problems
17. Extra-curricular activities

18. Ability grouping

19. Standing in line 1
20. Rules, regulations and need for passes.

It is noteworthy that the factors usually menticned
as being the advantages of small schools--such as pupil-
teacher relationships, school pride, school-community rala-
tions, and principal, ‘teacher, and pupil knowledge of total
school population;ware incorporated in Bésler's study. Even
considering these, Basler concluded that thé double~-
sectioned school (defined as a school having twelve to fif-
teer teachers, or 360-450 students) is able to accrue the
édvantageS-of a larger school while at the éame time retain-
ing either entirely or to a considerable degree most of the

advantages generally attributed to a small school.

lDavid B. Basler, "An Investigation cf Certain
Factors Influencing the COptimum Size for Elementary School
Attendance Units" (Doctoral dissertation, University of
Iowa, 1963), p. 211. '

21pid., p. 218.
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Sollars studied the op£imam size of elementary
schools in relation tc program guality and costs with data
gathered,inftwentyébne school diestricts in central Ohio. To
determine program guality, Sollars applied the following
indicators:

1. Program indicators

a. Number cf textbooks, supplementary books,
and library books available

b. Use of resource people

c. Number of field ?rips

d. Method of grouping of pupils

€. Presence of a writteﬁ philosorhy and
objectives

2. Pupil indicators

a. Frequency of behavior problems

b. Pupils' knowledge of pupil population
3. Teacher indicatcrs

a. Preraration

b. Certification

c. Years of teaching experience

é. Extent of foreign and domestic travel

e, Professional interest

f. Knowledge of pupil population
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g. Pupil-teacher ratic
h. Amount of pupil-free time available for
‘ o1
planning.
Sollars concluded that:

An increase in advantages shown by all indicators
. + o Occurs as s 1 =i increases in the 0 to 499
pupil range. A decrease in advantages occurs in schools
in the 500 to 7992 pupil range. An upward turn in advan-
tages occurs in schools of 800 or more pupils but these
advantages do not approximate those evidenced in the 300
to 499 pupil range. . . . [Thus,] the findings of the
study indicate that when all indicators are considered,
the 300-499 pupil range is the size category in which
the favorable indicators approach the maxmmum and un-
favorable indicators approach the minimum. ‘

A statement on elementary schecol size prepared for
the Arlington County (Virginia) Public Schools listed several
factors that

. « . cause the small elemsntary school to be con-
sidered a less effective base for instructional activ-
ities and a less efficient administrative unit when
compared with the elementary school thac can offer two
or more classroom groups at sach grade level,

The factors that, according to Arlington County, cause

the small school to be less effective and efficient are:

1Adcpted from Ralph D. follars, "The Relaticnship of

Size of Elementary Schools to Operational Cost and Program
Quality" {Doctoral dissertation, Chio State Unive rs;t
1962}, pp. 39-50.

2 Ibid., p. 135.

3 ) - .

Arlington County (Virginia) Public Schools, Studv of
tburban Scheel Size: Highlights (Arlincton, Va.: Arlingtcn
wunty Puklic Schools, 1965), p. 18.

abe

au
Co
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Problems of instruction--pupil organization

a. Grouping. Each class contains a total range of
achievement--the opportunity to assess the indi-
vidual needs of students and reduce the differ-
ences in a class is not present. This 1is true
1n1t1ally and as the year continues; regardless
of the change in children, it continues to be
true. .

b. Class size. There may be very large classes or
very small classes--combination classes are not
readily formed. This is true as the year starts,
and if student personnel change during the year
and are added to the already large class, there
is no possibility for relief.

c. Retention. f students are retained they spend
the second year in the same grade with the same
teacher.

d. There is no opportunity for matching student
needs with teacher strengths.

e. An elementary student is placed in contact with
only one teacher. Opportunities for cooperative
~teaching, which allows teachers to complement
each other's strengths, are limited in a small
school.

Problems of instruction--teaching staff

a. Each teacher wcrks as the only teacher of the
grade to which he is assigned--has no one at the
same grade level to plan with, to share problemu
with, etc.

b. Inservice activities are difficult to nla“. The
teaching staff is too small to plan for as a
unit; they must usually combine with another
school.

c. Although we need tc assign the very best teachers
to small scheools because cf the wide range of
abilities in each ~lass and the comparative iscla-
tion, many good teachers do not like assignments
in small schools. Teachers prefer the stimulation
of a large daily contact with other professionals.

d. Teachers are asked to assume more responsipil-
ities--both as representatives of the school to
county groups, and as sponsors to co-curriculum

activities
Problems in pvc” ng services
a. Clerical. The bazis for providing secretarial help

tc teachers is not sufficient for continuous ser-
vice ‘
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b. Itinerant services. Art, music, speech therapy,
reading, school-pased rhysical education, and
school nurse ars very difficult to schedule on
"like time" basis to & small school. Much travel

" for helping teachers is required, frequency of

i space for these people

s
contact is reduced, and
to work is usually iimited.
'c. Library is nct staffed full time.
4. Problems in administrative s
a. It is difficult to held principals. Principals
who are assigned to small schools are always
hoping to get a larger school. They move when
this cpportunity arises, creating a higher rate
of administrative turnover in the small school.
b. The principal, if assigned to two schools, is
not always at the school in which he is needed.
c. The principal, if also assigned teaching respon-
sibilities, is not available to talk to parents,
teacher, etc., when teaching.
d. Secretarial services are rart-time.
e, Cafeteria overation presents difficulties of
small-unit cperation. :
5. Problems to school system :
Recognizing the problems listed above, more
time, attention, and services are concentrated on
the small school than on groups cf similar size .
located in large schocls. The small school operates
to some extent at the expense of the large schools.i

In 1972, Pearce attempted to determine whether there
is a minimﬁm elementary school size in Georgia. Eighty-seven
indicators of program gualityv were applied to 587 elementary
schools. Thirty-three of the indicators differentiatgd {at -

2
the .05 level of significance) as to a minimum size of school.

1Arlington County FPublic Schools, School Size,

pp. 19-20.

3

Clyde Clinten Pearce, Jr., "An Investigation into
the Relationship of School Size and Program Quality of Public
Elementary £chool in Georgia®" {(Doctoral dissertation, Uni-
versity of Georgia, 1872}, p. 137. '
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The list of discriminating program indicators is a
lengthy one, but can be grouped into several major cate-
gories. The éntire list is not provided as it is very
similar to the factors described more‘succinctly'by other
researchers.

l. Organization--seven indicators

2. Administration--two indicators

3. Teaching staff--one indicator

4, Resource staff--one indicator

5. School plant--seven indicators

6. Library--five indicators

7. School food service--one indicator -

8. Cufricﬁlum—-nine indicators.l

Based on the above, Pearce concluded that "schools
of less than 300 enrollment were at a considerable disadvan-
tage in the frequency of presence of the program quality
indicators."2

Montgomery County, Maryiand, Puklic Schools conducted
a study in 1973 in reaction to deéiining eiementary enroll-
nents. One of the key areas studied was the effectrof tﬁe

size of schocl on educational program. The following

1For a detailed listing, see Ibid., pp. 117-127.

%1pid., p. 137.
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advantages and disadvantages of small schools were developed
by a task force which interviewed teachers and principals:

Advantages

The small school, especially one with declining
enrollment and uneven distribution of children in grades,
is more likely to utilize innovative teaching methods
and tc encourage individual teaching and open classroom
situations with working groups that cut across grade
levels. r

The small school is more likely to develop an
"emerging staff," that is, one that reaches out to take
on administrative responsibilities and has a voice in
running the school.

Small schools provide a "family atmosphere" in which
teachers can know all of the children in the school and
many of their parents and develop close, supportive
relationships with both grocups.

The ccmmunity has a close relationship to the school
and is likely to provide volunte€ers and other support to
the school, which may serve as a community center.

The principal knows the staftf well and can make
maximum use of individual talents. :

Staff menmbers are aware »of happenings in the entire
schcol and feel a part of it; a child may know students
on more grade levels than would be the case in a larger
school, thereby contributing to overall social develop-
ment.

Present staffing policies allot a full-time principal
regardliess of schocl size and additional teaching posi-
tions to eiementary schools cf less than 300 students
with the result that more professional staff is available
per pupil.

Disadvantages

Staffing a small school can scmetimes be difficult.
When enrollment is declining and pupils are not evenly
distributed by grade, allocating staff may result in
awkward combinations.

If there is only one teacher per grade (or grouping).
little choice of teacher or teaching method is available
to the student. ‘

A smaller professional staff has proporticnally fewer
diverse approaches and specialities to offer; staff
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members have fewer colleagues with whom to share ideas
and experiences. «

Children are limited in contacts with others because
the student body of a small school is more likely to be
homogeneous than that of a larger school, as it may draw
from a smaller gecgraphic area.

In small schools, spacialists have less opportunity
to group children with relatsd problems. Since the
specialist has to divide time between several small
schools, time is lost in travel, and there is less
opportunity to know the students.

Since funds for kocks and materials are supplied on
a uniform dollar per rpupil formula for all schools,
small schools are able to purchase fewer items and thus
offer less variety of books, materials, and equipment.l

Phillips examined the relationship between size of
elementary school and selected indicators of program guality
in North Carolina schools. Based on responses by principals
to indicatcrs of quality oy size range he concluded that
400-699 was the moét desirable size range.

Phillips found that the following nineteen "indicators
of quality" were statistically related (at the .05 level) to
size of elementary school:

1. The elémentary school has a full-time certifi-

cated librarian

. 1Montgomery County (Maryland) Public Schools, Repert
of the Small Schools Task Force (Rockville, Md.: Montgomery
Ccunty Public Schools, November 1973), pp. 3-4. Hereinafter
all Montgomery Ccunty Public School documents will be cited
as MCPS.

2 - 3 + T i ™

Cecil Owen Phillips, "The Relationship Between Ele-
‘mentary Scheol Size and Selected Indicators of Program
Quality in North Carclina Public Elementary Schools" (Doctoral

dissertation, Duke University, 1977), p. 133.
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2. The school is administered by a_certificated
fuli-time supervising principal

3. The school has a minimum of the following audio-
visual eguipment and materials: One overhead p;ojector per
every fifty students enrclled

4. The school has a minimum of the following audio-
visual equipment and materials: One permanently mounted
screen per teaching station

5. The school has a minimum cof the followiné audio-
visual equipment and materials: A pcrtableelistening
station with six to ten sets of earphones at the ratio of
one per three teaching stations

é.‘ Teéchefs, students and parents actively partic-
ipate in decision-making which affects'thém

7. The school library has not less than four square
feet per child or a minimum of 1,000 square feet in the
library reading room

8. The school is accredited by at least one
officially recognized accrediting agency

9. The school has a full-time secretary

10. The school has a minimum of the following audic-

visual eguirment and materials: One duplicating machine for
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the media center and one additionzl machine for éach 500
students enrolled

11. The school has a minimum of the following audio-
visual equipment and materials: One opaque procjector for
the media center and one additional projector per 500
students

12. Every child in the school has access to a weekly
news magazine ‘

13, Every child is scheduled for a minimum of one
hour per week in the library. The children'also have
freedom to go to the library at timeé other than those
scheduled

1;. The cufriculum allows for an informal, child
centered program

15. The principal has developed a school handbcck
of policies and procedures for teachers

16. The principal holds a Master's degree or better
in school administration

17. The school reflects an open conceptkat all
levels

18. The scheool has a minimum of the follbwing audic~
visual eguipment: One filmstrip per child enrolled in

school
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19. The faculty reflects a2 balance of old experi-
enced; young idealist; male, female; and black and white
personnel (ét leasg one of each) whose ideas are accepted
in a nonthreatening way.

Size of Elementary School and
Academic Achievement

The review of literature which follows specifically
relates school size to academic achievement. In general,
norm-based achievement tests are used as the measure of
achievement.

In 1954, Theophilus analyzed pupil achievement as

measured by the Iowa Basigc Skills Tests. His sample was

Iowa elementary schools with over 200 students. The maximum

school size is not identified. He concluded that as size of
2

school increased, achlevement increase however, there was

no control for other variables.

Street, Powell, and Hamblen used Stanford Achievement

Tests to measure levels of achievemant in seventh and eighth

rades in eastern Kentucky. (Presumably the clementary
Y Y Y

"

lAdopted from Phillips, "Relationship,"” pp. 131-32.

B

Wadhawa Singh Theophilus, "Relationship Between

Size of Scheel, Exrenditures, and Quality of Educaticen in
Elementary Schools" (Dectoral dissertation, Iowa State Uni-
versity, 19%4), pp. 58-59
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schools served‘through grade 8.) The authors determined
thatvstudents in larger schools {(greater than 300) demon-
strated highervachievement than those in smaller ones.l of
the 112 schools examined, however, 47 were one-room schools
with enrollment as low as four students. The authors were
of the opinion that the larger schools had better facil-
ities and better-prepared teachers. .

In 1964, Strong analyzed pupil achievement, as meas-

ured by the Stanford Achievement Test Battery average, of

1;053 sixth grade students in 17 elementary schools in
Hamilton County, Ohio.  He concluded that the size of ele-
mentary school had "little effect" on academic achievement
when socic~economic background and IQ levels are c0mpara‘1e.2
In 1968, William B. Fetters analyzed underachieving
and overachieving elementary schools to find characteristics
in which they differed. Sixth grade students, in selected
scheols were administered "standardiﬁed ability and achieve-

ment tests [type of test is not identified]! and provided

lPaul Street, -James H. Fowell, and John W. Hamblen,
"Achievement of Students and Size of School,” The Journal
of Educational Research 55 (March 1962): 2é6.

2will Rogers Strong, "An Analytical Comparison of
Large and Small Schools with Respect to Achievement of
Pupils and Attitudes of Teachers" (Doctoral dissertation,
Indiana University, 1964), p. 146.
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socio—economic; attitudinal, motivational, and other per-
sonal data about themselves." Actual and’predicted verbal
scale scores were determined and these student "differ-
entials"” were then

. . . analyzed to determine tc what extent they are
more alike for students in the same school than they
are for students in different schonols. If we should
find just as much variability amcng the d's [differ-
entials] of children in the same school as there is
among students in different schools, our conclusion
would be that there are no real differences among
schools with respect to our measure of their quality;
and there would be no point in proceeding any further
in the study.l

The underachieving and coverachieving schools were
_ : . S

further divided into rural and urban schools. The resu;ts,
as concerns size of school, were that there is no statis-
tically significant difference in the size distributions of
overachieving and underachieving schools for rural schools.
In urban schcols, however, overachieving schools tended to
be larger. "Forty-two percent of the overachieving schools
had at least 81 sixth graders with usable data as compared
This was

with only 12% of the underachieving schocls,

significant at the .05 level.

-

‘William B. Fetters, Elmer F. Cecllins, and Jack W,
Smith, Characteristics Differentiating Under- and Gver-
achieving Elementarvy Zchools {(Bethesda, Md.: ERIC Document
Reproducticn Service, ED 021 318, 1969), p. 2.

2

Ibid., p. 9.



33

Also in 1968, the achievement of students in the
Fresno City Unified School District, Califo?hia, was
analyzed through PROJECT DESIGN, an ESEA Title III project.
Achievement and aptitude data available through local and
state_testing programs were analyzed. |
Test scores for each school were compared on the
basis of a large-small classification. Large schools were
defined as having over 600 students; small schools as below
600.
The conclusion, as stated in the report, is that
. . . size does not appear to be a factor. in the
mean achievement of the elementary school students . . .
[and] the variance of aptitude means of the students in
both large and small schools at this level likewise does
not appear to be significant.l
Stephen Michelson conducting research on educational
equality examined the effect of school size on sixth grade
reading scores in the District of Columbia. He concluded
that there was a negative relationship between schcol size

and performance on reading tests. However, this relationship

was statistically insignificant.

1Louise Pierce and Richard Mallory, Analysis of
Achievement: PROJECT DESIGN. Interagency Planning for
Urban Educational Needs, Number 5 (Bethesda, Md.: ERIC
Document Reproduction Service, ED 038 747, 1570), p. 70.

i

& . - . .

Stephen Michelisen, "For the Plaintiff--Equal Schocl
Respource Allocation," The Journal of Human Rescurces 7 :
(Summer 1972): 305.
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“During the 1974—75 school’year, the California State
Depaftment of Education measured student achievement in
response to the California Assessﬁeni Program. All second
and third grade students in the state (293,060 and 295,373
respectively) were tested in reading achievement using the

Reading Test. Sixth grade pupils (338,913) were admin-

istered a new California-developed achievement test titled,

Survey of Basic Skills: Grade 6.l

Based on an analysis of test results and other
variables, it was determined that
. « « In the elementary grades, pupils in larger
schools tended to have lower scores than those in
smaller schools. However, when previous test scores -

and socioeconomic status were held constant, these
differences disappeared.2

The most recent original research was conducted by
Summers and Wolfe for the Federal Reserve Bank of Philadel—
phia. This study examined which schpol inputs affected the
rate cf growth in achievement for individual students in

public schools in Philadelphia. Achievement was measured

lCalifornia State Department of Education, Student
Achievement in California Schools: 1¢74-75, Annual Report
(Bethesda, Md.: ERIC Document Reoroduction Service,
ED 124 592, 1976), p. 1. '

2
Ioid., p. 58.
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by test scores on the Iowa Tests of Basic Skills. Multiple

regression analysis was employed.
‘One of the inputs examined was school size. For
this variable, the study concluded that

. . . Larger [elementary] schools have a negative
effect, particularly for Black pupils. An increase of
300 in enrollment means .6 months less achievement
growth for White pupils, 3.5 months less achievement
growth for Black pupils.l

Summary
The available research on the relationship of ele-
mentary school size and academic achiévement is both limited
and conflicting. Much of the research on school size con-
sists of expert opinions, results of polls, or reviews of
the literature.

It is generally agreed-that school size can influence
a school's organization, delivery of auxiliary services, and
cost rer pupil. Whether these and related factors translate
into impacting the educational opportunities afforded stu-

@

dents and their academic achievement is still questionable.

1. .. : ; . oot s
2nita A. Summers and Barbara L. Weclfe, "Which

School Rescurces Help Learning? Efficiency ana Eguity in
Philadelphia Public Scnool " in Business Review (Philadel-
phias Federal Reserve Bank“ Fekbrusry 1975, v. lz.
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The review of relzvant liferature reported in this
chapter revealed a definite need for fu;ther research. 1In
addition to providing conflicting conclusions, the few
studies which specifically addressed the relationship cof
school size and academic achievement had flaws which may.
have influenced the results. Several of the studies did not
control for confounding variables; several grouped schools
inté ill-defined small-large categories; and, where it could
be determined, the studies used grade-equivalent scores that
were treated as interval level data.

The most comprehensive study was the one conducted
by Summers and Wolfe. Individual students were examined
and a lafg; nﬁmber'of vériébles measured and contrblled.
Unfortunately, the authors employved grade equivalents.
Interestingly, theirs is the only research which concluded
that smaller schecols had higher academic achievement.

Because declining enrollment and the need to clocse
schonls is affecting school districts throughout the
country, and because decisions on which schocl(s) to clese
are so often based on emction, in part because of the lack
of definitive research, a study which adequately addresses
the relaticnship of school size and academic achievement is

readed.



. CHAPTER IIT
PROCEDURE

Population and Samcle

It has been found that suburban school districts
close to the central city have been affected very severely
by declining enroliment.1 Additionally, the impact of
declining enrollment is generally greates; for the larger
school districts in & state, particu}arly those with abcve-
average‘WEalth‘per pupil.

In this study an attempt was made to employ a pop-
ulation which meets these criteria. One must be cautioned,
however, that the results of this study that can be general-
ized beyond the population are limited. If an attempt is
made to geﬁeralize, it should be determined that the compari-

son group is similar to the population studied.

1 . .
Bornstein, B2fore You Close a School, p. i.

2., ‘ . -
Allan Cdden and others, "The Fiscal Impacts

of
Declining Enrvoliments: A Study of Declining Enrolliments in
Four States--Michigan, Missouri, Scuth Dakcta and Washington, "
in Declining Enrollment: The Challenge of the Coning Decade,
ed. Susan Abramowitz and Stuart Reosenfeld [Washington, D.C.:
U.S. Department of Health, Fducation, and wWelfare, National
Institute of Education, 197&), op. 218-19, 226.



38

An excéllent exampie of a wealthy, large, "close«in,“
subutban school district is the Montgcmery County, Maryland,
Public Schools'(MCPS). The school district borders on north-
west Washington, D.C., and is cotermincus with the county.

In September 1978, there were 106,803 students in a 500
square mile area containing 186 schools.

The rapid growth in student enroliment that occurred
in many school districts throughout the countrv in the 1950s
and 1960s was evidenced dramatically in MCPS. From 1950 to
1é72 enrollment grew from 27,772 to 126,311 pupils. In the
period from 1960 to 1970, growth of *5,000 to 6,C00 students
per year was common, and 74 new schools were constructed and
occupied to accommodate the rapid increase during this.
period.

In 1969, héwever, evidence of a sudden change ih
enrollment trends became available. The rate of growth in
student enrollment started declining‘in 1969 until only a
104 pupil increase was registered between September 1971 and
September 1972. After 1972, the enrcllment declined by ever-

increasing nurbers with an enroliiment drop of 5,190 students

1 i .= . .

Enrollment and school facility information avail-
able in MCP3, FY 1980 Capital Improvements Program (Reck-
ville, Md.: MCPS, 1978). "
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occurring between Sepﬁember 1977, and September 1978. The
decline in enrollment in MCPS is expected to continue; and
current projections call for 86,%01 pupils by Septémber 1934,
or a loss of approximately 40,0C0 students, cr 31 percent,

in twelve years.

MCPS has closed twenty-four schools in the last
several years in an attempt to keep pace with declining
enrollment. The projected continuing decline will probably
mean additional closureg.

The county is considered to be one of the wealthiest
in the nation. In 1976, the median family income was esti-

mated to be $26,700 and the average per pupil ekpenditu¥e in
FY 1979 was $2,276.l Cf tﬁe total student population in
1978, 18.0 percent was classified as a minority, with the
breakdown as fcllows: Black, 10.0 percent; Asian, 3.6 per-

cent; Hispanic, 3.1 percent; and American Indian, C.5 per-

cent.2 During the 1977-78 school year, there were 131

lMontgomery County (Maryland) Planning Board,
Maryland-National Capital Park and Planning Commission,
Montgomerv Tounty Census Update Survev: Summary Report-
1977 (Silver Spring, Md.: DMontgomery County Planning
Board, March 1378), p. 2; MCPS, FY 1979 Operating Budget
(Rockville, Md.: MCPS, 1978), p. E-1.

MCxS Statistical Profiles: 1978-79 (Rockville,
Md.: MCPES, April 1979}, p. 20.
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elementary schools with a total enrsllment of 53,538 pupils.
The distribution of schcols by size is indicated in table 1.
The minimum school size was 127, and the maximum 755.

MCPS students have scored high cn nationally-normed,
standardized tests. The April 1978 test results indicate
that the national percentile rarnk for a student with a MCPS

mean score on the Cognitive Abilities Test (mean score) in

grade 3 would be 78 and in grade 5, 76. On the Iowa Tests

of Basic Skills (composite score), the national percentile
rank of students with the MCPS mean would be 76 in grade 3

® o~

and 70 in gracde 5.2

In 1972 the State of Maryiand legislaturé passéd a
law which has become known as the "Maryland Educational
Accountability Act." As a result, the State Board cf Educa-
tion acted to prepare a Maryland Accountability Progfam (MAP)
which included four major components: goals and objectives
setting, assessment, process evaluation, and program cost.
To aid in the implewentation of the MAP, a "comprehensive

and uniform" testing program was initiated statewide.

IMCPS, FY 1979 Capital Improvements Program ({(Rock-
ville, Md.: MCPS, 1977), chapter II.

"
“MCPS, Apnu2li Test Revort, 1977-78 (Rockville, Md.:
MCPS, Decemker 1978), p». 1il.
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TABLE 1
NUMBER OF ELEMENTERY'SCHOOLS, BY TOTAL ENROLLMENT SIZE,?
MONTGOMERY COUNTY {(MARYLAND) PUBLIC SCHOOLS,
: SEPTEMBER 30, 1877

Enrollment » Number of Schools
100-149 . v e e e e a e e .. 1
150-199 & 4 v e e e e e e . . 3
200245 . 4 4 4 e e e e e e 11
250-299 . . e . e e e e e e . 14
300-342 . v e e e e e e e 23
350-399 . 4 . e e e e e e e 13
L00-449 .« v v e e e e e e . 17
450459 . 4 w4 e e e e e .. 21
500-549 . v .« 4 4 e e e . . . 7
550—599 e e e e e e e e 10
600-642 . . . 4 4 4 e e e .. 7
650-699 . . . . e e e e e . . 2
700-749 . . e e e e e e e .. 1
750-792 © v 4 e e e e e e 1

Total . . . . . . . . | 131

SOURCE: MCPS, FY 1979 Capital Imorovements, chagter

[y

a : . -
Head Start pupils are excluded.



Data weré colleéted for the MAP which provides an
extrémely rich base. Information was available for all
schools in the state; however, MCPS was selected in an
effort to examine schools which were homogenous. In this
way, uncontrolled variance can be limited. Administrative
policies which govern all elementary schools in the dis-
trict are developed by the MCPS central office.

All grade 3 and 5 students in MCPS are administered

the Iowa Tests of Basic Skills and Cognitive Abilities Test

aﬁnually. The results of these tests are reported as mean
school scores. The results of the tests administered in
April 1978 are the latest available and will be utilized-in
this study as measures of achievement and aptitude respec-
tively.

The populatibn of this study consists of the entire
elementary school enrollment {grades K-6) of the Montgomery
County (Maryland) Public Schools during the 1977-78 schecol
vear. The sample that was drawn is students in g;ades 3 and

5 of that school system who were administered the Icowa Tests

of Basic Skills and Cognitive Abilities Test during that

schocl year and attend an elementary schcol with grades K-6.
While the vast majority, 114, of the 131 elementary

schools in the school district serve grades K-6, there are
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-

several variations that exist including X-2, K-3, K-4, K-5,
3-6, and 4-6. Because these variations undoubtedly influ-
ence the school environﬁent, it wés believed appropriate to
not include them in the sample. The'elimination of the

schools was not expected tc introduce any systematic bias.

‘Essential Data

In order to determine the effect, if any, of school
size on achievement it was deemed appropriate to control for
variables which have been determined in previous research
studies to have a relationshipvwith achievement. _In this
way,’interactions can Y2 contrclled for in order to evaluate
the specific contribution of size.

The data ﬁtilized for this study were‘reported in
documents prepared by MCPS and the Maryland State Department
of Education. Studies which reported research on the
vafiables which influence one measure of school output,
achievement, were reviewed to provide ratioﬁale for the
inclusion of certain variables in the analysis. The follqu
ing is a description of the variables selected, the rationale
for their inclusion, and the methcd of measurement enployed.

All variables will be measured on an individual school basis.

School climate, oxganization, or instructional method
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variables were not included as it is hypothesized, based on
the-review of the literature (se= chapter II), that these
variables are, in fact, dependent to some degree on size.

It must be pointed out, that determining which
variables to include in this study wés a somewhat subjective
task. Previous studies range from concluding that abso-
lutely nothing schools do or do not do really makes a dif-
ference1 to studies which have found a broad array of
variables which have a ;elationship to achievement.

Several variables that have been found to have a
relationship to achievement were not ‘included because by
examining one, lafge district these were held relatively
constant. Major examples are--teacher salaries; expendi-

tures per pupil, and availability of instructional materials.

Student Characteristics

1. Academic Achievement. ' Academic achievement was

employed as the output measure of schooling. The Igwa Tests

1The most outstanding example is Christopher Jencks
and others, Inequality: A Reassessment of the Effect of
Family ard Scheoling in America (New York: Basic Books,
Inc., 1972}

7 R
2
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of Basic Skills (ITBS) were chosen as the measure of academic
achievement.

The ITBS is a ﬁultiple—choiee test designed to meas-
ure achievement in five broad skill areas: vocabulary,
reading ccmprehension, language, work-study, and mathematics.
Three of these major skill areas have several subtests as

indicated below:

Vocabulary One Test
Reading One Test
Comprehension
Language Skills Spelling, Capitalization,

Punctuation, and Usage

Work-Study Skills Map Reading, Reading Graphs and
‘ Tables, and Knowledge and Use
cf Reference Materials

Mathematics Mathematics Concepts and
Skills Mathematics Problem Solving

Thus, eleven subtest scores are available. Each of
the subtests' scores is averaced to give skill area scores,
and the five skill areas are then averaged to yield a com-
posite sccre for thz ftotal ITRS.

The ITBS were nationally normed in 1970. It is
generally considered a "scundly conceived and useful achieve-

. nd . . s
nent test. The tests were administered to all MCPS third

and fifth grade students in April 1978.

lMCPS, Annnal Test Repert, 1
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Individual school mean nermal curve equivalent major
skill area and composite sccres were employed in this anal-

ysis. Normal curve eguivalent scores were used so that all
results were on the same scale. Additionally, normal curve
equivalents can be subjected to arithmetic oferations; and

significance can be accom-

therefore, tests of statistical
plished. They are also scaled so that small changes are

revealed.1
Student aptitude generally accounts

2. Aptitude.
for the greatest variance in achievement scores and is con-
2

aer

-l

sidered to be a major predictor of dcademic achievement.
1 as the measure

The Cognitive &bilities Test (CAT) was cho

of ability.
The CAT was naticnally normed on the same students
ITBS, and

as the measure of achievement used in this study,
is often used in conjunction with the ITBS. MCPS administers
the CAT and ITBS tc gracdes 3 and 5 students during the

both
same period of time.
For a broader discussion of normal curve eguiv-
alents, see Ibid., pp. 392-G3.
see Maryland State Depart-

2 - . .

For a breader discussion,

and Acccountability Program Revort.
Maryland

Thadi

(Annapeiis, Md.:

ment of Education, Marvil
1976), appendix E.

Year II, School Year—--1i97<-75
tate Department of Education,
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The CAT is made up of three batteries: Verbal,
Quantitative, ahd Nonverbal. The verbal battery score was
chosen for use in this study because it has the highest
correlations with four of the five ITBS subtests (vocabulary,
reading comprehension, language skills, and work-study
skills).1

Individual school mean normal curve eguivalent
scores were employed in the analysis for the same reasons
described above.

3. Sociceconomic Factors. Pupils' background is
generally considered to be a major determinant of achieve-
meht.2 Obtaiging'reliable measures of socioeCOnomié‘factors
is, however, difficult when only dated census material is
available and current, direct measures are not readily.
obtainable (e.g., family income, education of parents,
'marital status of parents, and occupation of parents).

Measures of sociceconomic status which were appro-
priate for this investigation and available for this study

were:

Manual, Ceoanitive Abilities Test, Multi-Level Editicon
(Bostcn, Mass.: Houghteon Mifflin Ce., 1971), p. 26.

2

“See for example, James S. Coleman and others,
Equality of Educational Coportunity (Washington, D.C.:
Government Printing Office, 1966), p. 325.
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a. Percentage‘of low~income pupils. A measure of
this variable is available based on the percent-
age of pupils who are eiigible for the free
lunch program.l Eligibkiliity is based on family
income limits which are also dependent on the_
number of individuals in the family. In 1977-78,
the income limits varied from $3,930 for a |
family ﬁf one to $15,590 for a family of 12.
Individual school percentage of students eligible.
was utilizea as the measure. As percentages were
employed, an arc sine transformation was used to
better achieve hcmogeneity of variance and normal-
ity of distributions.’

b. Race. The pefcentage of black students was
utilized as the measure of race. An arc sine
transformation was used for the ieasons cited
above. The U.S. Department of'ﬁealth, Education,
and Welfare dafiniticn of race was employed by

MCPS and this study.

... ' . .
This measure has been employed in other studies.

See for example, Michelson, "School Resource Allocation,”
pPp. 292-93.

P . .

George A, Ferguson, Statistical Analysig in Psy-
cholooy and Education, 4th ed. {New York: McGraw-Hill Book
Co., 1978}, p. 236.
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4. Sex. The sex of the student has been found to
. el .1
have a relationship with achievement. The percentage of
female students enrolled in the individual school on
September 30, 1977 was nutilized in this study. An arc sine

transformation of the percentages was used (see above).

Teacher Characteristics

MCPS has an affirmative action staffing policy with
the goal of balancing the teaching staff on the basis of
race, Sex, age, and years of experience. This goal has not
been met, but the implementation of the policy tends to
equalize the teacher characteristics,of the schools.

| As true eqﬁalization of the staffs has not beeﬁ
reached, two teacher characteristics were measured. These
are:

1. Eighest Degree Status. Several studies have
indicated that tﬁe level of training of the teaching staff

affects achievement.2 The percentazge of the professional

1See for example, Summers and Wolfe, "Which School
Resources," p. 11; and California State Department of Edu-
cation, Studert Achievement, p. 58.

See for example, James W, Guthrie, "A Survey of

Scheol Effectiveness Studies," in Do Teachers Make a Dif-

ference? A Revort on Recent Research on Pupil Achievement

- {Washington, D.C.: Goveranment Printing Office, 1%70), p. 48:
and New York Department of Education, School Factors, p. ©.
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staff with a Master's Degree or-abové was utilized as the
measure of this variakle. An arc sine transformation was
used in the regression analyses (see page 48).

2. Years of Exper;ence. The years of.experience
of the teaching staff has been found to infiuenée student
achievement.1 In this study, the average years of teaching
experience of the school-based teaching staff was employed

as a measure of this variable.

School Characteristics'

1. Class Size. Sevefal studies have indicated that
‘ . C e e
class size has a relationship to ach:%evement.2 In this
study, class size is reported as an individual schcecol
average and is defined as the number of "regular" students
(not inciuding special education in self-contéinéd-classrooms
or Head Start) dividedAby the number of attendance sections.
2. School Size. ‘Researchers have reached different
conclusions on the influence of schocl size con achievement

(see chapter II). This study was designed to determine if

there is & relationship between school size and achievement.

lSee for example, Guthrie, "School Effectiveness,”
p. 48; and Summers and Wolfe, "Which School Resources,”
pp. 12-13.

2 . .
ibid., p. 48; pp. 11-12.
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School size was measured by the number of students
officially enrolled in the individual school,with the

exception of Head Start, on September 30, 1977.

Analysis

The statistical methodology utilized in this study
was multiple regression analysis (mra). While multiple
regression analysis has several impcrtant uses, including
prediction and explaﬁation, this technique was seiecfed for
this study in ordér to evaluate the contribution of a
épecific variable, siée of elementary school, to.aca&emic
achievement while controlling for other, confounding
variables;' |
‘ Multiple ?egression analysis'is definéd by Kerlinger
and Pedhazur as "a method of analyzing tﬁe collective sep-

arate contributicns of two or mcre independent variables,

1

Xi, to the variation of a dependent variable, Y."

The multiple rsgression model was in the fcllowing

general form:

= A+ +B.X. 4+ .. .+BX
¥ A+ BX) F B, B A%

ar J. Pedhazur, Multiple
rcsearch (New York: Holt, Rinehart

Regressinn in RBRehavicra
and Winston, Inc., 197
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‘Where

Y’ =  predicted Y score

A = intercept constant

Xl’ X2, « o XK = score of an independent variable
Bl' Bz, e o BK = regression coefficients asso-

ciated with the independent
variables

The significance tests which are associated with
multiple regression analysis are based on a set of assump-
tions as folicws:

1. The sample is drawn at random

2. Each array of Y for a given combinationh of X's
follows the normal distribution

3. The regression of ¥ and X's is linear

4. All the Y arrays have the same variance.;

However, it has been pcinted out that F and t tests
(the tests of significance normally employed in multiple
regression analysis) are "robust" in ﬁhe senée that they
resist the violation of assumpticns. In fact, Kerlinger and

Pedhazur state that, "In general, it is safe to say that we

ie and others, Statistical Package for
eg, 24 ed. (New York: McGraw-Hill Book
), p. 34L.

%4

0
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can ordinarily go ahead with analysis of ya;iance and
multiple regression analysis with§ﬁt worrying too much about
assumptions."l

Multiple regression analysis has been employed by
many other researchers in eXamining the influence of various
independent variables on achievement.

Stepwise multiplebregression analysis was employed
in this study. The independent variables selected for this
study were entered into the equation only if they met sta-
tistical criteria selec£ed. The order of inclusion is based
on the contribution of each variable, greatest to least, to
the variance which is unexplained by the variable(s) pre-
viously én£eréd into the equation. The equation is then
checked; and if a variable(s) previously entered no longer
meets the statistical criteria, it is deleted. This is

accomplished one step at a time.

While tests of significance for several outputs of
multiple regression analysis are available, the major inter-
est of this study is to test the null hypothesis that there

is no statistically significant relationship between size of

1 . . .
Kerlinger and Pedhazur, Multiple Regressicn, p. 48.

2 - .
See for example, Coleman and others, Zquality.
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elementary school and academic aghievementf Therefore, the .
F-ratio will be employed to determine whether the regression
coefficient for school size is significant.

Specifically, the incrementfin R2 (coefficient of
determination, or explained sum of sguares, or proportion of
variance of Y explained by X) due to the addition of school
size to the equation will ke tested for significance. The
.05 level was uséd to test for the chance occurrence of the
R2. In this way, the null hypothesis that the regressiocn
coefficient for school size is egqual to zero is tested.

If the null hypothesis is accepted, the research
subguestions will be answered in the negativé. However, if
the nuli ﬁypoﬁhesis is rejected, the multiple regression
analyses will be examined to determine whether there is an
optimum, minimum, and/or maximum size elementary schocl.

The F-ratio of the cverall regression equation, its
"goodness of fit,"” will also be examined.

The analysis utilized the fecllecwing variables:

Y = academic achievem=nt
X = aptitude
1
X2 = percentage of low-income pupils (eligiktle
for free lunch)
X = percentage of Black pupils
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A multiple regression analysis for each of the five

55

percentage of female ctudents

percentage of professional staff with
Master's Degree or above

years of experience cf teaching staff
class size

school size

ITBS major skill areas and the composite score for both

grades 3 and 5 was conducted. Thus, twelve equations were
developed and the null hypothesis th

tically significant relationshir between school size and

academic achievement tested. An examination of the data

with emphasis on multicollinearity was conducted prior to

the multiple regression analyses.

at there is no statis-



CHAPTER IV

FINDINGS

Introducticn

The findings of this research are reported for each

of the twelve analyses that were conducted--five Icwa Tests

of Basic Skills (ITBS) major skill areas and the composite

sceoxe for both grades 3 and 5. Whenever péssible, findings
are presented in tabular form with discussion directly
relating tc the tables.

To assist in understanding the data, table 2 pre-
sents the means and standard deviatioﬁs for the independent
variables. Note that the figures reported for percentages
¢of low-income pupils, Black pupils, female students, and

staff with Master’'s Degree or above are based on actual
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TABLE 2

MEANS AND STANDARD DEVIATICNS FOR THE
INDEPENDENT VARIABLES

= ——

Variables N=114
No. Name X SD
1A, Aptitude--grade 3 65.895 7.288
1B. Aptitude--grade 5 64.465 7.600
2. Low-income pupils 6.579 6.227
3. Black pupils \ ot 9.418 8.023
4. Female students 48.840 2.887
5. Staff with Master's | |
Degree or above 42.903 11.133
6. Yeérs of experience of | .
teaching staff 12.511 2.608
7. Class size 26 .956 1.672
8. School size | 413.623 132.747
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normal pcpulation, the mean is 50, and the standard devia-
tion is 21.06.

The zero-order correlatiocns among the independent
variables are presented in table 3. Table 4 presents the
zero-order correlation between the independent variables
and the sgx, grade 3 measures of academic achievement.
Finally, table 5 presents the same information for the
grade 5 measures of academic achievement.

Multicollinearity was determined to not be a prcb-
lem by examining the zero—ordef correlations and the latent
roots of X]X. While there aré fairly high correlations
between aptitude and low-income pupils and Black pupils,
each éf-tﬁéée.alsb has fairly high qorrelations with the
dependent variables.

A scatter plot of the standardized residuals was
produced to determine whether there were indications of a
lack of linearity and whether the assumptions about errors
(see above) were met. A direct'examination of the resid-
uals revealed that they were very close to a normal distri-
bution with no outliers.

In the discussion of the findings which follows,
the regression analysis betwéen each cdependent variable and

the indevendent variables is presented in a Iimited manner.



TABLE 3

ZERO-ORDER CORRELAT IONS AMONG THE INDEPENDENT VARIABLES (N=114)

Il

- Variables ] 1B 2 3 a 5 6 7 8
1A. Aptitude--grade 3. L791*%  -.667*% ~-.426% ,008 .193* -,062 .222% . 007
iB., Aptitude-~grade 5 -.681% —.492*> .059 .120 -.047 .182 -.047
2. Low-income pupiis .562%  ,031 -.178 .084 -.226% -,095
3. Black pupils .065 -.036 .095 -.089 -.127
4. Female students | ~-.095 -.203% '».OQB .013
5. Staff with ‘ .
Master's Degree .356% .062 -.064
or above
6. Years of experience
of teaching staff -.074 -.063
7. Class size .328%*
£. School size

*Significant at .05

6S



TABLE 4

ZERO-CRDER CORRELAT IONS BETWEEN THE INCEPENDENT VARIABLES AND THE

SIX MEASURES OF GRALE 3 ACADEMIC ACHIEVEMENT (N=114)
= Reading’ Language Werk-Study Mathematics
Variables Vocabulary Comprenension Skills Skills Ski;ls Composite
1A, Aptitude-~grade 3 ' .844% .8GG* .834% .848%* .8i6* .883*
2. Low-income pupils ~-.593% ~-.575% -.531%* -.587% ~.5u6* ~.594%
3. Bileck pupils -.38¢0% -.424% -.355% -.418% -.357* ~.396%
4. Female students .056 -.022 .071 .040 .026 .036
5. Staff with Master's )
Degree or above 37 .154 .14l .126 .198%* .144
6., Yezrs of exgerience ) -
of teaching staff ~.056 -.017 -.099 -.117 .010 -.069
7. Class sgize | .228*% .201% .257% .231% .191% .235%
2. &chool size ~.006 .036 .046 .029 -.Cl0 .024

*Significant at .05

09



ZERO-CRDER CORRELATIONS BETWEEN THE
SIX MEASURES OF GRADE 5 ACADEMIC ACHIEVEMENT (N=114)

TABLE 5

INDEPENDENT VARIABLES AND THE

]

I

-.033 -.059

Reéding Language Work-Study Mathematics
Variables Vocabulary Conprehension Skills Skills Skills Composite
1k, Apntitude~-grade 5 .914%* .935% LB69% .892%* .864%* .926%
2. Low-income pupils -.685* ~.651% -.641%* -.663% ~.634% -.669*
3. Black pupils -.483% -.475% ~-.466% -.473% -.463% -.488%*
4. Female students .G25 .062 .018 .017 .044 .036
5. Staff with Master's
Degiree or above 130 .130 .118 .103 .133 .119
6. Years of experience -
of teaching staff -.010 -.029 -.038 -.058 -.023 -.045
7. Class size .120 175 . .087 .1€8 .205% .155
8. School size -.C66 .008 .054 - -.028

*Significant at .05

19
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The purpose of this study was not tq<determine a prediction
equation: but rather, to evaluate the contribution of a
specific variable, sﬁhool size. Thérefore, the tables and
discussion for each of the analyses focus on this variable.

To review, a stepwise mulﬁiple regression analysis
was performed for each of the twelve dependent variables.
The orde; of inclusion of the independent variables is
based on the contribution of each variable, greatest to
least, to the variance which is unexplained by the
§ariable(s) previously eﬁtered into the eguation. This is
accomplished one step at a time. By setting the signif-
icance level for entry and retention in the equation very
high (.9999), the specific contribution of schcol size can
be determined regardless of how small the F-ratios become.
Tables 6 through 17, included in this chapter, summarize the
step at which schocl size entered the multiple regression:
analysis.

For informaﬁicn purposes, tables 18 through 29, in
the Appendix, show a.restricted model for each of the
twelve analyses. To enter and remain in these eguations

and be reported, a variable(s) must be determined to be

significant at the .05 level.
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Grade 3 Findings

The grade 3 findings are presented below for each

of five ITBS skill areas and the composite score.

Vocabulary

Table 6 shows that school size entered the multiple
regression analysis for grade 2 vocabulary at step 5. The
F-ratio was only .39 however, and the significance prcbabil-
ity associated with this F-ratio was .5311. Therefore, it
was determined that school size did not make a significant
contributicon to the variance in grade 3 vocabulg;y achieve-
ment.

"An attempt was then made througﬁ the restricted
model to determise what variables at the .05 level made a
significant contribution to the variance in vocabulary
achievement (grade 3). Table 18, in the Appendix, presents
thé restricted model. Of the independent variables, only
aptitude, as measured by the CAT, was determined to be

significant at the .05 level.

Reading Comprehensicon

Schiool size was again not significant. Table 7

indicates that this wvariable's F-ratic was ,57 with a



TABLE 6

REGRESSION ANALYSIS BETWEEN GRADE 3 VOCABULARY AND INDEPENDENT VARIABLES,
LIMITED TO STEP ON WHICH SCHOOL SIZE ENTERS (N=114)

smeem—————
s ao—

Significance

Partial Regression Standard
Variables Coefficient Error F-Ratio Probability
1A, Aptitude .817 .071 131.53 .0001
2. Low-income pupils - 6.503 8.262 .62 .4329
4. Female students 11.838 11.537 1.05 .3072
7. Class size .227 .249 .83 .3639
8. School size - .002 .003 .39 .5311
Intercepnt - 3.447
RZ = ,719
Cverall F = 55.32
= .,0001

Significance probakility

vo



TABLE 7

REGRESSION ANALYSIS BETWEEN GRADE 3 READING COMPREHENSION AND INDEPENDENT
VARIABLES, LIMITED TO STEP ON WHICH SCHOOL SIZE ENTERS (N=114)

|

Partial Regression Standard Significance

Variables Coefficient Error F-Ratio Probability
1A. Aptitude .820 .049 276.41 .0001
2. Low-income pupils 9.167 €.201 2.14 .l46l
3. Black pupils -6.228 3.981 2.45 .1206

6. Years of experience of

teaching staff .106 .102 1.06 .3052
.002 .57 - .4538

8. School size .002

Intercept  4.520

R2 = .817
Overall F = 96.18

Significance probability .0001

g9
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significance probability of .4538. School size entered the
analysis at step five.
‘Asican be seen in table 19, only aptitude entered

the analysis in the restricted model.

Languaage Skills

Table 8 shows that school size did not enter the
analysis until step 7. The F-ratio was .09, and the asso-
ciated significance probability was .7619.

In the restricted model (table 20), aptitude was the
only variable which made a significant contribution to the

variance in achievement in language skills.

Work-Study Skills

Scheol size made almos* no contribution in this
analysis (takhle 9). The F-ratin was .00 and the signif-

icance probability was .9477. Size did ncot enter the
analysis until step 8.

Table 21 indicates that, again, only aptitude made a

significant contribution at the .05 level.

Mathematics Skills

As presentad in table 10, school size entered the
analysis at step 5 and had a F-ratio of .15 with a signif-

icance probsbility of .7013.



TABLE 8

REGRESSION ANALYSIS BETWEEN GRADE 3 LANGUAGE SKILLS AND INDEPENDENT VARIABLES,
LIMITED TO STEP ON WHICH SCHOOL SIZE ENTERS (N=114)

————
e

Partial Regression Standard Significance
Variables Coefficient Error F-Ratio Probability
1A, 2Aptitude .769 .065 141.83 .0001
2. Low-income pupils 7.582 8.161 .86 .3550
3. Black pupiis - 1.972 : 5.200 .14 .7052
4. Female students 11.526 15.595 1.17 .2826
6. Years of experience of . |
teaching staff - 079 .136 .34 .5604
7. Class size .289 .226 1.64 .2037
8. School size , .001 ; .003 .09 .7619
Intercept 2.425
R2 = .709
Overall F = 36.96

Significance probability = .0001

LS



TABLE 9

REGRESSION ANALYSIS BETWEEN GRADE 3 WORK-STUDY SKILLS AND INDEPENDENT
VARIABLES, LIMITED TO STEP ON WHICH SCHOOL SIZE ENTERS (N=114)

—
—

Partial Regression Standard Significance
Variables Coefficient Error F-Ratio Probability
1A. Aptitude .848 .073  135.26 .0001
2. Low-income pupils .611 2.218 .00 .9473
3. Black pupils - 6.505 5.847 1.24 .2684
4. Female students 6.340 11.979 .28 .5978
5. Staff with Master's , )
Degree or above - .998 3.383 , .09 , .7686
6. Years of experience of : . -
teaching staff - .135 , .164 .58 .43106
7. Class size .203 | .254 .64 .4263
8. School size - .060 .003 .00 .9477
Intercept 4.052
R2 = ,730
Cverall F = 35.45
= .0001

Significance probability

89



TABLE 10

REGRESSION ANALYSIS BETWEEN GRADE 3 MATHEMATICS SKILLS AND INDEPENDENT
VARIABLES, LIMITED TO STEP ON WHICH SCHOOL SIZE ENTERS (N=114)

e

——

Partial Regression Standard Significance

Variables Coefficient Error F-Ratio Probability
1A. Aptitude .864 .085 103.49 .0001
2. Low-income pupils -13.708 9.936 1.90 .1705
4. Female students 9.753 14.183 .47 .4931
. o
6. Years of experience of 0
teaching staff .230 .181 1.62 .2053
8. School size - ,001 .003 .15 - .7013
Intercept 1.121
Y = .66
Qverall F = 45.15
Significance probability = .,0001
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In the restricted model (table 22), aptitude was
the only significant independent variable.

Composite

The minimal effect of school size on grade 3
achievement can be seen in table 11, School-size was the
last variable which entered the equation, and had an F-
ratio of .00 and a significance probability of .9932.

" As in all the other grade 3 analyses, aptitude was
the only variable which made a significant contribution to

the variance in achievement (table 23).

Grade 5 Findings

The grade 5 findings are reported in the same
L

manner as grade 3. The five ITBS skill areas and the

composite score are discussed separately.

Vececabularv

Table 12 indicates that schocl size entered the
multiple regression analysis at step 5. The F-ratio was
.26, and the gignificance probability was .6115. There-
fore, it was determined that school size did not make a

significant contribution tc the variance in grade 5

vocabulary achievement.



TABLE 11

REGRESSION ANALYSIS BETWEEN GRADE 3 COMPOSITE AND INDEPENDENT VARIABLES,
LIMITED TO STEP ON WHICH SCHOOL SIZE ENTERS (N=114)

P —
- —— = e s

1L

Partial Regression Standard Significance
Variables Coefficient Error F-Ratio  Probability
1a. Aptitude v .874 .063 194.66 .0001
2. Low-income pupils '1.209 7.918 .02 .8789
3. Black pupils - 2.676 5.022 .28 .5953
4. Female students - 6.553 10.290 .41 .5257
5. Staff with Master's
Degree or abhcve - 1.478 2.906 .26 .6122
6. Years of experience of .v
teaching staff .016 .141 .01 .9112
7. Class size .190 .218 .76 .3861
&. School size - .000 .003 .00 .9932
Intercept -.428
R2 = .783
Cverall F = 47.44
Significance probability = .0001




TABLE 12

REGRESSION ANALYSIS BETWEEN GRADE 5 VOCABULARY AND INDEPENDENT VARIABLES,
LIMITED TO STEP ON WHICH SCHOOL SIZE ENTERS (N=114)

e e e e e —
-Partial Regression Standard Significance
Variables Coefficient - Error F-Ratio Probability
1B. Aptitude .801 .050 253.96 .0001
2. Low-income pupils , -15.803 6.119 6.67 .0111
6. Years of experience of
teaching staff .099 .106 .87 .3531
7. Class size - .230 .179 1.65 .2013
8. School size - 001 .002 .26 .6115
Intercept 11.811
2
R = .847
Overall F = 119.92

Significance probability .0001

(A2
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Through the restricted model, an attempt was made
to determine what variables at the .05 level made a sig— 
nificant contribution to the variance in vocabulary
achievement {grade 5). Table 24 shows that for the first
time in this study, another variable, in addition to
aptitude, made a significant contribution. In this case,
aptitude and low-income pupils both had a significance

probability of less than .05.

Reading Comprehension

As presented in takle 13, school size entered the
analysis at the seventh step and had a F-ratio of .05 and
a significanceé probability of .8192.

Table 25 indicates that only aptitude made a sig-
nificant contribution to the variénce iﬁ achievement in

reading comprehension.

Language Skills

Table 14 shows that schcol size entered on the
seventh step~and had a F~-ratio of only .01 and a signif--
icance preobability of .S271.

Aptitudé was again the only significant variable

in the analysis (table 26j.



TABLE 13

REGRESSION ANALYSIS BETWEEN GRADE 5 READING COMPREHENSION AND INDEPENDENT
VARIABLES, LIMITED TO STEP ON WHICH SCHOOL SIZE ENTERS (N=114)

YL

Partial Regression Standard Significance
Variables Coefficient Error F-Ratio Probability
1R. Aptitude .835 . 045 350.77 .0001
2. Low-income pupils - 2,003 5.709 .12 .7265
3. Black pupils - 1.437 3.652 15 .6948
4., Female students 2.918 7.444 .15 .6958
5. Staff with Mastexr's Q
Degree or ahkove .697 2.070 .11 .7370
6. Years of experience of .
teaching staff ‘ .042 ) .101 .17 .6776
8. School size ’ .000 .002 .05 .8192
Intercent .704
R2 = .875
Overall F = 106.48

Significance probability = .0001l




TABLE 14

RECRESSION ANALYSIS BEUWEEN GRADE 5 LANGUAGE SKILLS AND INDEPENDENT VARIABLES,
LIMITED TO STEP ON WHICH SCHOOL SIZE ENTERS (N=114)

T =S

Partial Regression Standard Significance
Variables Coefficient Error F-Ratio Probability
1B. Aptitude .725 .060 145.98 .0001
2. Low-income pupils -10.381 7.635 1.85 .1768
3, Black pupils -~ 1.619 4.906 .11 L7421
4., Female students - 5.308 9.781 .29 . 5885
5. Staff with Master's |
Degree or above .264 2.585 .01 .9188
7. Class size - .336 .208 2.59 .1103
8. School size - .000 .003 .01 .9271
Intercept 26.154 -
R = .767
Overall F = 49,94
Significance probability .0001

GL
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Work-Study Skills

In this anélysis {table 15), school size entered on
the third step. However, it did ﬁot make a significant
conﬁribution with a F~ratic of .78 and an associated prob-
ability of .3799.

- As indicated in table 27, the only variable which

was significant at the .05 level was aptitude.

Mathematics Skills

For grade 5 mathematics skills, aptitude and school
size both made a significant con£ribution (tables 16 and
28 are identical). School size had a F-ratio of 4.12 and a
significance ﬁrobability of .0449.

As this finding, that school size makes a signif-
icant contribution to the variance, is peculiar to this one
measure of achievement, an in-depth analysis of the data
was conducted. Multicollinearity was verified to not be a
problem with the data by analyzing the latent roots of X'X.

An examination cf the residuals revealed that 64.91
per cent of tge predicted scores were within cne standard
deviation of the actual score, and 96.49 per cent were

within two standard deviations. There were no outliers.



TABLE 15

REGRESSION ANALYSIS BETWEEN GRADE 5 WORK-STUDY SKILLS AND INDEPENDENT
VARIABLES, LIMITED TO STEP ON WHICH SCHOOL SIZE ENTERS (N=114)

Partial Regression Standard Significance

Variables Coefficient Error F-Ratio Probability
1B. Aptitude .808 .057 202.07 .0001
2. Low-income pupils -11.022 6.906 2.55 .1133

8. Schoocl size . 002 .002 .78 v .3799

LL

Intercept 10.902
2

R = .803 ,

Overall F = 149.90

Significance probability = .0001




TABLE 16

REGRESSION ANALYSIS BETWEEN GRADE 5 MATHEMATICS SKILLS AND INDEPENDENT
VARIABLES, LIMITED TO STEP ON WHICH SCHOOL SIZE ENTERS (N=114)

e ——
————

Partial Regression Standard Significance
Variables Coefficient Error F-Ratio  Probability
1B. Aptitude .971 .052 342.50 .0001
8. School size . 006 .0G3 4,12 . 0449
Intercept -2.915
R = .756
Overall F = 171.92
= .0001

Significance probability

8L
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A regression analysis was conducted with grade 5
mathematics skills as the dependent wvariable and school
size as the only independent variable. It was found that
school size was not significant with a F-ratio of .33,
and a significance probability of .5665. Thus, school
size made a significant contributicn to the variance in
mathematics skills achievement only when controlled for
aptitude. This is perplexing as the zero-order correla-
tion between school size and grade 5 aptitude is cnly
;.047 (see table 3).

Utilizing the .05 level of “significance, there is
a 1 in 20 probability that relationships will be found
significant that are in reality not significant.l For the
reasons described above, it is believed that this chance
occurrence happened in this cas=s.

The significance prcbability of school size is very
close to the .05 level, .0449; and ﬁhe Rz change by adding
school size is only .002. Therefore, even if this finding
is incorrect, the influence of school size on grade 5 math-

ematics skills achievement is, in real terms, quite small.

1 . . .

Roger E. Kirk, Experimental Design: Procedures
for the Behavioral Sciences (Belmont, Cal.: Brooks/Cole
Publishing Co., 1968), pp. 82-86.
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Composite
Table 17 presents the régression analysis between
the indepeﬁdent va;iables and the grade 5 composite ITBS
score. School size entered on the sixth step and had a
F-ratio of .11 with an associateﬁ probability of .7434.
In table 29 it can be seen that at the .05 level
only aptitude made a significant contribution to the

- variance in achievement.

Summary

In all twelve analyses (the explanation of the:
grade 5 mathematics skills results are described in that
section), it was found that elémentary school size did not
make a significant contribution to the variance in academic
achievement.

In all analyses, the aptitude of the students
accounted for the majority of fhe variance (ranging from
.666 to .874). Only in the case of grade 5 vocabulary, did
any of the other control variables--in this casea, low-
income»pupilsF~make a significant contribution.

As there was no statistically significant relation-
ship between size of elementary schcol and academic
achievement, the research subquestions must be answered in

the negative.



'TABLE 17

REGRESSION ANALYSIS BETWEEN GRADE
LIMITED TO STEP ON WHICH SCHOOL SIZE ENTERS (N~ll4)

5 CCMPOSITE AND INDEPENDENT VARIABLES

_ Partial Regression Standard Significance
Variables Coefficient Error F-Ratio Probability
1B. Aptitude .873 .051 291.49 .0001
2. Low~-income pupils - 7.642 6.437 1.41 .2378
3. Black pupils - 1.856 4,172 .20 .6572
4. Femzle students - 2.977 8.303 .13 .7206
7. Class size - 113 .178 .40 .5263
8. School size .001 .002 .11 .7434
Intercept 9.290
R = .86l
Overall F = 110.91
Significance probability .0001

18



CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDAT IONS

This chapter provides a summary of this study and

conclusions and recommendations based on the findings.

Summary

Introducticn

Lower birth rates and mobility of the population
combined ﬁiﬁh various social and'ecoﬁomic forces have
caused public school enrclliments to decline in this country.
Most severely impacted to date have been the elementary
grades.

Because of specific, lccal factors, not all school
districts have experienced declining enrclliment, nor has
the severity of the decline been uniform. The largest
decreases havg taken place in the central cities and "close-
in," suvburban school systems.

One cof the results of declining enrollment has heen

that some schools are underenrclled. Once this situation

becones severe and financial pressures to save money great

62
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enough, 2 need to close scheols is created. However, there
is é large gap ketween deciding there is a need to close
schools and decidirng which schools to close.

The size of schools being considered is often the
most important factor in deciding thch school among a
cluster of schools should be closed. While other factors
are important in decision-making, many individuals hypoth-
esize a relationship between school size and other vari-
ables, particularly academic achievement. The focus on the
sizes of schools being considered for clcsure, however,
normally centers on opinions-regarding school size and cn
inputs into students' education. The relationship between
elementary school size and academic achievement is not

known.

Statement of the Problem

Deciding which school(s) among a cluster of schocls
to close is cone of the most difficult and emotion-laden
decisions superintendents and boards of education must make.
This studv was conducted to assist decisicn-makers and the
public in their deliberations.

The purpose of this study was to examine the

relationship between elementary scheol size and an output
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of educaticn, academic achievement. This purpose translates
to the following research guestion: What is the relaticn-
ship betweén size of elementary school and academic
achievement?

Three research subque;tions were also addressed:

1. 1Is there a school size{s) which maximrizes
academic achievement?

2. Is there a minimum school size beyond which
academic achievement is adversely affected?

3. Is there a maximum schocl size beyond which

academic achievement is adversely affected?

Procedure
The sample used in this study was grade 3 and 5
students in the Montgomery County (Marvland) Public Schools

who were administered the Iowa Tests of Basic Skills and

Cognitive Abilities Test during the 1977-78 school year and

attended an elementary school with grades K-& (approximately
13,C00 ovupils).
Variables which have been found in previcus sftudies

tc have a relationship with achievement were employed in

this study

i<
iy
[

contrcl variabples. Thess were: aptitude,

o]
)
A
(p]
B
o
o

Q

b
Q
th

low-income pupils, race, sex, highest degree
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status of professional staff, years of experience of
teachers, and class size. |

The statistical methodology employed in this study
was multiple regression anélysis. This technique waé
selected in order to evaluate the contribution of a single
variable, school size, to academic achievement while con-
trolling.for other, confounding variables.

Twelve multiple regression analyses were conducted--
one for each of the five ITBS major skill areas and com-
posite scores for both gradeé 3 and 5. The null hypothesis
that there is no statistically sign}ficant relationship

between schocl size and acaderic achievement was tested.

Findings

The six multiple regression analyses conducted for
grade 3 achievement yielded F-ratios for the addition of
schocl size to the equations from .00 to .57. The asso-
ciated sigrificance prokabkilities ranged from .9%932 to
.4538.

Five cf the éix grade 5 nultiple regression analyses
vielded F~ratios from .01 to .73 for the addition cf schcol
size to the equations. The significance prchkabilities

associated with these F-ratios ranged from .2271 to .3799,
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In only one analysis, grade 5 mathematics skill
area, did schoél size have a statiétically significant
relationship to achievement. The F-ratio was 4.12, and the
significance prcbability was .0449.

This latter findiﬁg is believed spurioﬁs, however,
as:

1. There is no statistically signifiéant relation-
ship between grade 5 mathematics skills achievement and
school size alone (there is a significant relationship only
when aptitude is controlled).

2. The zero-order correlation between schocl size
and grade 5 aptitude is only -.047.

3. The siénificance probability for the addition
of schoocl size is .044¢ which is very.close to the .05
level of significance selected for this study.

5. The R2 change by adding school size to the

equatinn is only .009.

Conclusicns

The conclusicns based upon the findings cf this
study are oifered below.
Based on the twelve multiple regression analyses

that were

(§]

onducted for the five ckill areas and composite
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scores on the ITBS for both grades 3 and 5, it is concluded
that for the sizes of schocls included in the sample, there
is no statistically sigﬁificant relationship between size
of elementary school and academic achievement. While the
grade 5 mathematics skill achievement relationship to
school size is intriguing, it is concluded, for reascns
described in chapter IV, that there is no significant
reiationship for this measure either.

Based on the zbove, it is further concluded, on the
basis of the data available and for the stu&ents tested,
that there is nc scheol size which maximizes academic
achievement, nor is there & minimum or maximum school size
beyond wﬁich aﬁademic achievement is adversely affected.

As indicated cn tabkle 2, the pbpulation of Mont-
gomery Ccunty Public Schools has certain characteristics
which must be noted hefore generalizing these conclusions
to another school district. It shculd be determined that
the comparison group is similar to the population studied.

nd standard deviation of. the

f

Particulaxliy note the mean

following variables: aptitude, low-income pupils, Black

-

pupils, staff with Master's Degree or above, and class size.
These measures might affect the generalizability of the

study as they undoubtedly influenced the findings. Also,



88

note that the range of school size in this study was

limited. The minimum school size was 127 pupils, and the

maximum-was 755.
There may be

Finally, it must be reemphasized that this study
was a macro study; and therefore, the specifics of each

closure decision must be carefully examined.

relationships between school size and other factors,

specifically cost of operation, that were not addressed by
But when-

this study; and in individual cases, academic achievement

may indeed be influenced by the size cf school.

ever students are considered on a school-by-school basis

(not individual students), there doces not appear to he a
and academic achievement.

relationship between school size
Recommendations

In view of the findings and conclusions of this

the following recommendations are suggested for

study,

urther research.
This study should be replicated in other school
to determine if similar

sulurpan,

1.
systems, both'urban and
results are achieved.
2. Although this study found an apparently spurious
grade 5 ITBS mathematics skills

relationsnip betwee;
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achievement and school size, it is sﬁggested that partic-
ular emphasis should be placed on analyzing this relation-
ship in other school systems.

3. Elementary schools with enrollments both larger
(in excess of 800 students) and smaller (thdse schools with
enrollments less than 125 pupils) than the range analyzed
in this study shculd be examined to determine if similar
results are obtained. There may be relationships between
very large and/or very small schools and academic achieve-
ment.

4. The decision to close a school should not rest
solely on a perceived relationship between school size and
academic achievement. The relationship between other
factors, such as financial considerations, transportation,
and utilization and condition of the school plant, should
be examined as they relate to school size and the decision

to close.

Implications

This research corroborates some of the other
studies on size of elementary schools and academic achieve-
ment cited in chapter II, especially those with a large
data base and/cr those which contrclled for confounding
variables. The Strong, Fetters (for rural schools), Pierce

and Mallory, Michelson, and California State Department of
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Education studies all found no relationship between school
size and achievement.1

Theophilus; Street, Powell, and Hamblen; and Fetters
(for urban schools) concluded that larger schools had
higher achiévement.2 However, it could not bé determined
that these studies controlled for confounding variables that
potentially influenced the results.

The Summers and Wolfe study was the only one that
concluded that smaller schools had higher academic achieve-
ment.3 Individual students were examined and a large
number of variables measured and controlled. Unfortunately,
the researchers emplcyed grade equi5alents which were
‘treated as intarval level data as the measure of academic
achievement.

Because the results of the researcu summarized

above are mixed, it is suggested that the findings of these

1Strong, "Analytical Comparison"; Fetters, Ccllins,
and Smith, Characteristics:; Pierce and Mallory, Anzlvsis of
Achievement; Michelson, "For the Plaintiff”; and California
State Department of Education, Student Achievement.

0 »

“Theophilus, "Relationship": Street, Powell, and
Hamblen, "Achievement of Students"; and Fetters, Collins,
and Smith, Characteristics.

3 ,
Summers and Wolfe, "Which School Rescurces.”
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studies be examined in depth based on the size of the data
base, methodology employed, and the specific research
question tested. Pending this examination and based on the

results of this study and its findinqs in relation to other

research in this area, it is étrongly reccmmended that any
decision on a specific cleosing noct rest solely on the size
of school and a perceived relationship with academic
achievement.

The decision on which school(s) to clcse should be
based on other ccncerns such as enrollment projections,
racial kalance, utilization of the échool rlant, coédit;on
of the facility, transportaticn implications, and financial
consideratinns. Also, there may be relationships between
size of elementary school and other factors including cost
of operation, organizaticnal ccnditions, staff relation-
ships, management practices, the sccialization process, and
psychological and environmental variablies which were not
examined by this study. These relationships, if any, maf
have effects which are not revealed in academic achievement

as measured by the Igwa Tests of Basic Skills. The

affective and psychomotor demains and porticns of the
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cognitive domain not measured by the ITBS may be influenced
by the size of elementary school attended.

Thus, decision makers cannot ignore the size of the
elementary schools under ccnsideration for closure. Addi—
tional reseaich is required to examinea possiﬁle‘relation-
ships with variables other than academic achievement.

The reader is cautioned that this study did not
address the relationship of academic achievement to any
variables other than school size. Seven independent vari-
ébles (all but school size) were included as controls, not
to examine their contribution to the wariance in achieve-
ment. This caution particularly applies to class size.

Additicnally, this study examined elementary

}ed
t
N
©
t
o
(0]

schools only. Nc attempt should be made tco genera
results of this research to secondary schools.

It is believed that the findings and conclusions of
this study can have a positive impact on closure decisicns.
Too often decisions on which school{s) tc close are based on
enicticn, in part kecause of the lack of definitiﬁe research.
As teaching students cognitive skills is one of the most
important functions of education and as academic achievement
is a measure cf the degree to which these skills have been
mastered, the importance of this study in making closure

decisions cannot be minimized.
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Since it was concluded that there is no statis-
tically sigpificant re;ationship between size of elementary
school and academic achievement, deéision makers and the
public will hopefully focus their attention on other factors
when determining which schools should be closed. The beiief
that closing particular size schools because the educational
program is in some way better or worse based upon achieve-

ment scores appears to be unfounded.
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TABLE 18

REGRESSION ANALYSIS BETWEEN GRADE 3 VOCABULARY AND INDEPENDENT VARIABLES,

RESTRICTED. MODEL (N=114)

Partial Regression Standard Significance
Variable(s) Coefficient Error F-Ratio Probability
1A. Aptitude .866 .052 277.60 . 0001

Intercept 4,245
rR® = .713
Overall # = 277.60

Significance probability

.0001

LOT



TABLE 19

REGRESSION ANALYSIS BETWEEN GRADE 3 READING COMPREHENSION AND INDEPENDENT

VARIABLES, RESTRICTED MODEL (N=114)

e ——

, Partial Regression Standard Significance
Variable(s) Coefficient Error F-Ratio Probability
1A, Aptitude .794 .037 472 .64 .0001
Intercept 8.152 )
R = .g08
Overall F = 472.64
Significance probability = .0001

80T



TABLE 20

REGRESSION ANALYSIS BETWEEN GRADE 3 LANGUAGE SKILLS AND
INDEPENDENT VARIABLES, RESTRICTED MODEL (N=114)

60T

Partial Regression Standard : Significance
Variable(s) Coefficient - Error F-Ratio  Probability
1A, Aptitude .752 .047 256.75 .0001
Intercept 16.899 '.
R2 = ,696
Overall F = 256.75
Significance probability = ,0001




TABLE 21

REGRESSION ANALVSIS BETWEEN GRADE 3 WORK-STUDY SKILLS AND
INDEPENDENT VARIABLES, RESTRICTED MODEL (N=114)

S rem—cone —
e —

Partial Regression Standard Significance
Variable(s) Coefficient Error F-Ratio Probability
1A, Aptitude .86¢€ .052 287.36 .0001
Intercept 7.470
8% = .720
Cverall F = 287.36
Significance probability = .0001

0Tt



TABLE 22

REGRESSION ANALYSIS BETWEEN GRADE 3 MATHEMATICS SKILLS AND

INDEPENDENT VARIABLES, RESTRICTED MODEL (N=114)

Significance probability

Partial Regression Standard Significance
Variable(s) Coefficient Error F-Ratio Probability
1A. Aptitude . 938 .063 223.13 .0001
Intercept 2.648
Rz‘ = .666
Overall F = 223.13
= .0001

11T



TABLE 23

- REGRESSION ANALYSIS BETWEEN GRADE 3 COMPOSITE AND INDEPENDENT

VARIABLES, RESTRICTED MODEL (N=114)

——

st

——
———

I

Partial Regression Standard Significance
Variable(s) Coefficient Error F-Ratio Probability
1A, Aptitude .884 .044 396.11 .0001
Intercept 6.701
k* = .780
Overall F = 396.11
Significance probability = .0001

(AR



TABLE 24

REGRESSION ANALYSIS BETWEEN GRADE 5 VOCABULARY AND INDEPENDENT VARIABLES,
RESTRICTED MODEL (N=114)

- Partial Regression Standard Significance
Variable(s) Coefficient Error F-Ratio Probability
1B. Aptitude .803 .050 262.15 .0001
2. Low-income pupils -13.672 6.012 5.17 .0249
Intercept 6.098
R2 = .842
Overall F = 296.10
Significance probability .0001

€TT



TABLE 25

REGRESSION ANALYSIS BETWEEN GRADE 5 READING COMPREHENSION AND INDEPENDENT
VARIABLES, RESTRICTED MODEL (N=114)

—— e S —
Partial Regression Standard Significance
Variable(s) Coefficient Error F-Ratio Prcbability
"1B. Aptitude .855 .031 779.28 - .0001
Intercept 1.653
R2 = .874
Overall F = 779.28
= ,0001

Significance probability

P1t



REGRESSION ANALYSIS BETWEENM GRADE 5 LANGUAGE SKILLS AND

TABLE 26

INDEPENDENT VARIARBRLES, RESTRICTED MODEL {N=114)

Partial Regression Standard Significance
Variable(s) Coefficient Error F-Ratio  Probability
1B. Aptitude .778 .042 345.21 .0001
Intercept 10.171
R2 = .755
Overall F = 345.21
Significance prcbability .0001

STT



TABLE 27

REGRESSION ANALYSIS BETWEEN GRADE 5 WORK-STUDY SKILLS AND
INDEPENDENT VARIABLES, RESTRICTED MODEL (N=114)

— e — —
— ——————————

—— —
m— ——

=

Partial Regression Standard Significance
Variable (s) Coefficient Error F-Ratio Probability
1B. Aptitude .868 .041 438.19 .0001
Intercept 7.164
R2 = .796
Overall F = 438.19
Significance probability .0001

91T



TABLE 28

RECRESSION ANALYSIS BETWEEN GRADE 5 MATHEMATICS SKILLS AND
INDEPENDENT VARIABLES, RESTRICTED MODEL (N=114)

e e——— —
— —_—

LTT

: Partial Regression Standard Significance
Variable(s) Coefficient Error F-Ratio  Probability
1B. Aptitude , .971 .052 342.50 .0001
8. School size , .006 .003 4.12 .0449
Intercept ~ 2.915
R2 = .756
Overall F = 171.92
Significance probability = .0001




TABLE 29

REGRESSION ANALYSIS BETWEEN GRADE 5 COMPOSITE AND INDEPENDENT
'VARIABLES, RESTRICTED MODEL (N=114)

It
i

po—
e

— —

Pertial Regression Standard Significance
Variable(s) Coefficient Error F-Ratio Probability
. 1B. Aptitude .920 .035 674.55 .0001
Intercept 1.328
R2 = .858
Overall F = 674.55 ‘
gignificance probability = .0001

81T
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AN,INVESTIGATION OF THE RELATIONSHIP BETWEEN SIZE
OF ELEMENTARY SCHCOL AND ACADEMIC ACHIEVEMENT

by

Harry Philip Rohr
(ABSTRACT)

Local school districts throughout the country are
experiencing declining enrollment, freguently resuliting in
the need to close elementary schools. Often, the decision
on which school to close is dependent on the size (enrcll-
ment) of the schools being considered. The purpcse of this
study was o examine the relationship between size of ele-
mentary school and academic achievement.

The sample uased in this studv was composed of
grade 3 and 5 students in the Montgomery County (Maryland)

Public Scihivols who were administered the Iowa Tests of Basic

Skills and Cognitive Abilities Test during the 1977-75 scheol
1 g

—

~

year and attended an elementary school with grades K-&
(approximately 13,000 pupils).
Variables which have been found in previous studies

to have a relationship with achievement were employed in



this study as control variables. These were aptitude, per-
centage of low-inccme pupils, race, sex, highest degree
status of professionalbstaff, years of experience of
teachers, and class size.

The statistical methodology employed in this study
was multiple regression analysis. This technigque was
selected to evaluate the contribution of a single variable,
school size, to academic achievement while controlling'for
other, confounding variables. Twelve multiple regression
analyses were ccnducted--one for each of the five Iowa

Tests of Basic Skills major skill areas (vocabulary, read-

ing comprehensicn, language skills,‘wcrk—study skills, and
mathematics skillé) and composite scores for both grades 3
and 5.

It was found, for all the analyses. that elementary
school size did not make a significant contribution to the
variance in academic achievement. Alsco, on the basis of
the data availabkle and for the students tested, it was
concluded that there is no elementary school size which
maximizes academic achievement, ncr is there a minimum or
maximum elementary school size beyond which academic achieve-

ment is adversely affected.



Therefore, it was recoﬁmended that the decision on
which elementary school(s) to close'should not rest on a
perceived felationéhip between school size and academic
achievement. = Other factors, such as financial considera-
tions, transportation implications, and utilization and

condition of the school plant, should be of primary concern.
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