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Similarities and Singularities: A Comparative
Analysis of the Organizational Size of
Canadian School Systems

There has been a sustained research interest in school system size
which has intensified in recent years. Some of this research has
considered theory based relationships between size and selected aspects
of organizational structure and adninistrative practice (e.g. Hickcox and
Ducharme, 1972; Gill & Triesen, 1968; Holdaway, 1971; Moeller & Charters
1966; Peterson, 1984; Terrien and Mills, 1955). Most of the literatuire
dealing with svstem size, however, deals in one way or another with the
policy issue of what might constitute an optimum sized administ -ative
unit (Educational Research Service, 1974). Such research has often been
stimulated and supported by desires to increase economic and
administrative efficiency and enhance educational opportunities through
the amalgamation of smaller systems into larger, presumably more
efficient and effective, organizations (Brown, 196f; Carpenter, 19.8:
Fox, 1981; Coleman & LaRocque, 1986; Sher & Tompkins, 1977). Virtually
all North BMmerican provinces and states have implemented one or more
district consolidation programs of this kind during the last fifty years,
markedly reducing the number of systems within their boundaries and
increasing their average size (Campbell, Cunningham, Nystrand & Usdan,
1985, p. 87; Bezeau, 1989, p. 132). Recent research has questioned both
the rationale and results of such "big-is-better" policies through
increased and more careful scrutiny of the relationships betwezn system
size and performance (Coleman, 1986a; 1986b; Coleman & LaRccque, 1986;

Coleman, Walsh & LaRocque, 1988; Bidwell & Kasarda, 1975; Fowler, 1989;
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Friedkin & Necochea, 1988; Guthrie, 1979; Monk, 1984; Walberg & Fowler,

1987). What Coleman and LaRocque (1986) have described as the myths
about small systems have been called into question while Walberg and
Fowler (1987, p. 13) have cautioned that policies promoting larger
systems "may have been a move in the wrong direction.™

But what constitutes a small, large, or even an average sized school
system? There is no immediately apparei:t answer to this seemingly simple
question. Nor is it as simple as it may at first appear. S$ize is
inherently a relative property and although it may be easy to identify
larger and smaller elements in a set, deciding where to Araw dividing
lines between small, medium and large groups in a continuous, finely
gradated distribution is a hazardous matter. Moreover, in the case of
school systems, the range and pattern of size distributions are likely to
vary between jurisdictions such that what might be thought of as small in
one province or state, could be regarded as medium or even large in some
other setting. Yet without some common understanding of what might
qualify as a small or large system, the translation of current and future
research findings between jurisdictions is necessarily impeded, if not
confounded.

This paper attempts to provide a bacis for the development of such a
common understanding within the Canadian context. We begin with a
consideration of the problem of conceptualizing and measuring
organizational and school system size together with a review of size
categories presented in the literature. This is followed by a
descriptive analysis of the range of school system sizes in Canada and

each province together with a report of our attempts to devise a single
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system of size categories that could facilitate the co-ordination and

comparison of Canadian research. We are acutely aware of shortcomings in
the size classification which we propose and we offer it more in an
attempt to stimulate interest and discussion in this problem rather than
to prescribe an answer. The significance of the paper, we feel, lies
more in the descriptive analysis which offers a previously unavailable
account of the range and distribution of the size of Canadian school
systems.
Conceptual and Measurement Concerns

Organizational Size

Many possible measures of organizational size present thomselves.
One could, for example, count tne number of pecple in an organization or
the number of different job titles; measure inputs, outputs or productive
capacity; assess the vaiue of physical assets, number of operational
sites or total square footage of building space; spatial dispersion, the
magnitude of the operating budget, or various ccmbinations or ratios of
such measures. Most such potential size indicators are subsumed under
the four general measures suggested by Kimberly (1976): physical
capacity, e.g. beds in a hospital, cells in a jail or "places"--or
possibly classrooms--in a schcul or school system; personnel available to
the organization; organizational inputs and outputs--typically such
things as productivity, sales, number of clients; and discretionary
resources available to the organization.

The most commonly used measure of organizational size, nevertheless,
is a simple or adjusted count of employees, with 65 of the 80 studies

considered in Kimberly's (1976) review using this approach. As discussed
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by Kimberly, this approach elides many difficuvlt conceptual issues, not

the least of which is the problem of comparability across different types
of organizations. Can, for example, a school system with 00 students
and 50 employees, be taken as the same "size" as a factory, or store, or
government department with a similar number of employees? And what if in
some of these organizations the 50 employees represent the full-time
equivalent of, say, 100 or more individuals? Moreover, there is very
little conceptual discussion or theoretical explanation offered in the
literature for this approach except for the observation that it is people
that are organized and administered.

Similarly, little, if any, theoretical justification is typically
offered for the size categories used in various studies, nor has this
issue attracted much conceptual discussion. Caplow's (1957) classic
analysis based on interaction possibili ies is uue notable exception.

His analysis recognized small primary groups (2. 2-20 members), small
non-primary groups (c. 3-100 members), medium sized groups {(c. 50-1,000
members ), large groups (ec. 1,000-10,000 members), and giant groups with
more than 10,000 members. In some cases such groups might not have the
status of formal organizations by some definitions, but all formal
organizations can be considered as groups as this term is used by Caplow.
Note, however, that his analysic was based on "membership", rather than
m nber of employees, and thus if applied to school systems an appropriate
measure might be the sum of the number of students and employees and--
where sensible--other non-employee members, such as regular volunteers,
trustees and so forth.

Jaques (1976) has offered another particularly interesting analysis




of organizational size groupings. In this case the conceptual base rests
on his theory of depth-structure in bureaucratic organizations and his
associated constructs of time-span and levels of abstraction in the
management of progressively larger organizations. These constricts allow
for a multi-dimensional measure of size, but his suggested scheme also
includes a maximum number of employees for each size grouping. Thus,
organizations at his Stratum I leveli woul” have only one employee,
Stratum II organizations a maximum of 50 employees, Stratum III, a
maximum of 350, Stratun IV, a maximum of 2,500; Stratum V, a maximum of
20,000 and Stratum VI a maximum of 150,000 employees (p. 153). He
stipulates that these limils are appropriate for labour intensive
organizations, which again raises the question of comparability across
different organizational types, and there is no okvious way of accounting
for situations--as in school systems--where the non-employee members
considerably outnumber the employe=zs.

The problems inherent in classification schemes can be at least
partly avoided by using a continuous me.sure of organizational size, and
counts of employees can obviously he used in this way. Apparent
advantages of this approach are that it provides greater precision and
allows for more sophiscicated statistical analyses. Such data, however,
are typically nighly skewed with long, 'J'-like tails at the upper end of
the distribution and as such do not satisfy the normelity assumption
that underlies most statistical analysis techniques. This is not
uncommon with data based on counts which cannot take negative values, and
logarithmic or other transformations have been recommended as appropriate

in such circumstances (Chambers, Cleveland, Kleiner & Tukey, 1983;
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Maguire, 1986; uimon, 1955). Kimberly (1976, p. 583) found this arproach

to be increasingly popular in studies of organizational size, but he also
noted that opinion is divided on the theoretical desirability of this
practice. Yet. while treating an operational measure of organizational
size as a continuous variable may still be preferable for some analytical
purposes, the issue of size classifications cannot be entirely avoided
for, as Caplow (1957) pointed out, it is "unrealistic to discuss
communities without making a general distinction between villages and
great cities" (p. 486), and it is just as unrealistic to discuss
organizations--or spccifically schoo. systems--without acknowledging the
parallel between the larzer and smaller instances.
School System Size

The measurement and classificatior of school system size faces all of
the difficulties noted above but, just as in the broader literature, they
are frequently bypassed in research. Monk (1984) hus provided a recent
discussion of the situation, in which he observed that "Although
enrolment level 1s perhaps the most common measure of size, it is clear
that the size of districts can vary along several dimensions" (p. 40).
Hz took account of this in his study of internal resource allocation
within New York State school districts by including six measures of
system size: enrollment, geographical size, number of elementary schools,
average enrollment of elementary schools, variation in elementary
enrcllment and a measure of population sparsity.* Medium to low
correlations were found between these measures (r = -.27 to .53), except
in the case of the relationship between enrollment and number of

elementary schools (r = .89). Regression analyses found that whereas his
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alternate measures of size--particularly number of elemerntary :chools and

enrollment variation between elementary schools within a systen--were
associated with the internal allocation f resources, system enrollment
was not (Monk, 1984, p. 53). Monk did not, however, use log
transformations of his data, although other recent studies relying or:
system enrollment as a coniinuous measure of size have done so (e.g.
Coleman, 1986; Friedkin & Necochea, 1988;). A few studies have also used
measures of size nol based on enrollment. A Manitoba study (MAST, 1971,
cited by Coleman, 1972, p. 62), for example, used number of authoi .zed
teachers as the measure of size, while Peterson (1984) used number of
schools.

These exceptions aside, by far the commonest iandicator of school
system size is student enrollment. When enrcvllmert is not treated as a
continuous variable, some sequential set of enrollment categories is used
as the actual measure of size, but not all studies use the same
classification system. This is a particular problem with Canadian
research, as is illustrated in Table i. The ovzrlap between the size
categories shown in the Table is a particular cause for concernr. A
system which fell into the smallest categor; (<5,000 students) in the two
Ontario studies, for instance, could be classified as a medium-sized
system using either of the two British Columbian categories. Similarly,
a system with, say, 25,000 students would fall into the largest
categories used by Coleman {1986), Coleman et al. (1988) and Fullan et
al. (1987), but the "large-medium" categories used by Hickcox and
Ducharme (1972) and Holdaway (1971).

These discrepancies can be explained and defended in terms of varying



purposes and contexts. FHoldaway (1971), for example, was investigating

staffing ratios in larger urban systems, whereas the Coleman (1986) paper
was concerned with small systems. Moreover, the categories used in the
Coleman et al. and Hickcox and Ducharme studies were derived empirically
by partitioning their systems into equally sized groupings. While this
tactic facilitates analysis of the data at hand, it necessarily confounds
comparison between studies as, of course, does the general problem of
disparate categories.

The fundamental explanation for the use of ron-standard size
classifications in Canadian research, however, undcubtedly lies in
provincial sovereignty over educational policy and geographical and
demographic diversity between the provinces. Most Canadian educational
research is set within a provincial context, and insofar as each provii.ce
exhibits a different range and pattern of school system enrollments this
will be reflected in the size categories adopted. But need this
necessarily be so? There is far more commonality in the size categories
used in research conducted in the United States, although the constituent

.es also determine their own schooling policies and there is also
considerable diversity in geographic and settlement patterns. Indeed,
national surveys in the United States have used exactly the same size
classifications (Cunningham and Hentges, 1982; NASSP, 1984), and the
National Centre for Educational Statistics (1982) employs a single--
although different--classification system for its national summaries.

But even if a standard system of enrollment categories were to gain

currency in Canada--or Nortn America as a whole--this would still ignore

the other dimensions of organizational size discussed by Kimberly and
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Monk. Further, the previously noted problems of comparability between
studies of school system and other organizations would still remain. for
students are not employees. Furthermore, the uncertain nrganizational
status of students (Allisor.,, 1980) may also imply theoretical
incompatibilities. Compulsory attendznce laws allow students little
choice regarding their "mermbership" in school organizations, and the
location of their residence (and perhaps other factors, s'ch as religion
in some cases) pre-determines tne school system of which tuey will be a
part. Enrollment, therefore, may theorevically represent a measure of
production--or more accurately production-in-process--rather than
membership. Kimberly recognized measures of production a2s legitimate
indicators of organizational size, but such measures clearly have a
different theoretical status from those based on the number of personnel
available to the organization.

Even so, a Foucaultian imperative generally ensures the regular and
rigorous collection of enrollment statistiecs by state authorities.
Hence, while student enrollment by itself may represent a theoretically--
and in some ways an ideologically-- suspect indicator of system size,
such data have the virtues of being both easily available and generally
comprehensible. For such reasons alone enrollment will likely continue

to be used as the dominant measure of system size.

The Study
Our main objective was tc conduct a descriptive analysis of the
organizational size of all Canadian school systems with a view to

assecsing the possibilities of constructing a system of national size

categories that could be used to facil tate cross-provincial comparisong
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in future research. Even if an acceptable system of categories could not

be devised, we reasoned that an appreciation of the full range of system
size in Canada would be useful in designing future studies and
interpreting research findings.

The data

Statistics Canada provided the initial database. These data
included number of students, schools, teachers, school administrators and
central office administrators as reported for all Canadian school boards
in 1986-87, excluding Quebec. Enrollment and school data for Quebec
boards were supplied directly by the Quebec Ministry of Education, but in
this case these data were for the 1987-88 school year. This discrepancy
was not seen as problematic and was disregarded in the analyses. A more
serious limitation was that the Quebec data did not include the numbers
of teachers or administrators employed by boards, and thus Quetec was
excluded from detailed analyses which included numbers of teachers and
administrators.

After inclusion of the Quebec boards, the database contained 865
school boards enrolling a grand total of 4,651,024 students in 13,902
schools. Some of these boards, however, do not readily conform to what
is normally understood as a school system. Some, for example, were
boards established to provide education to children in hospital or other
special care facilities; others operated a single small school and did
not appear to employ any administrative staff. These boards raised the
difficult definitional question of what qualifies as a school system, and

thus which boards, if any, should be eliminated from the database. We

resolved this problem on the basis of the theoretical proposition that
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all systems necessarily contain sub-systems. The major structural sub-
systems in schyol systems can be taken to be schools and administrative
offices.®2 Consequent.ly, we decided that to qualify as & "school system"
a board must eithey operate more than one school or employ a board
administrator.

All the boards listed as operating only a £ingle school were
therefore eliminated from the database upless there were reasonable
grounds to believe that thie board employed at least one individual in the
capacity of a central office--as opposed to a school--administratcr.
Certain anomaiies in the database complicated this screening process--one
board with a single school and three teachers, for example, was listed as
having 3 central office administrators! Where possible, therefore,
independent corroboration was sought from entries in the CEA Hapdbook and
provincial directories. The application of this decision rule removed 77
"noa-systems" from the data set which together accounted for 6,894
students, representing 0.13 per cent of the n tional enrollment.®

The final data set therefore ccntained a total of 788 entries
representing all public school systems in the ten provinces ard the twe
territories. While we believe this database provides a r=asonably
accurate approximation of the current state of affairs, certain other
limitations and characteristics deserve note. Some systems operate only
elementary or secondary schools, but these distinctions were ignored in
the analyses. In a few instances administrative conventions serve to
fragment systems which may function as a single unit. Some of the
secondary and elementary systems serving the same settlemert areas in

Saskatchewan, for instance, appear to share the same chief school officer
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and may thus operate as at least a partially integrated system, even
though they appear as two separate systems in the data. Department of
National Defense schools on military establishments are included.
Private schools are not included, nor ar: Indian Affairs schools or Band
operated schools. Schools in the Yukon are administered directly bv the
territorial government, and thus “hey appeared as a single "system" in
the data. For this reason the Yukon was excluded from some of the
analyses, as were the three systems in the Northwest Tervitories.
Measures

Table 2a lists the measures of system size that were considered
together with the rational means, standard deviations and Pearson
correlations between the variables. 1In addition to enrollment, numbers
of scliools, mean schoo. enrollment (enrollment divided by schools) and
three estimates of the number of employees were used as measures of
organizational size. These measures (none of which were available for
Quebec) were total number of teachers (part-time + full-time), number of
central office administrators, and an estimate of tota! employees gained
by summing the previous twe variables. As may be seen, there were very
high correlations between these employee measures and enrollment,
suggesting that while enrollment may represent a different theoretical
measure of size, it can nonetheless be used as a reasonable proxy for
number of employees, although, of course, differences of scale remain.
Con.2quently--and because of its widespread use in other research--
enrollment is used as the main indicator of size in most of the results

reported in this paper. But despite the high correlations, some

discrepancies between enrollment and the measure of total employees were
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detected in the detailed graphical analvses undertaken during the course
of the study, the details of which will have to await future attent.ion.

Table 2b lists the mean enrollment and number of schools for each
province. Provincicl correlations between the size measures were very
similar to those obtained for the nc*ional distribution, except in the
case of two relationships, the coefficients for which are also listed . °
Table 2b. A markedly weaker association between enrollment and number of
central office staff is evident in Manitoba and Nova Scotia and a
slightly weaker relationship in New Brunswick. The greatest departures
from the correlations at the national lecvel, however, occur in the
relationship between system enrollment and mean school enrollment, with
considerable fluctuation between the provincial relationships being
evident. There is very little relationship between system enrollment and
average school size in some provinces, but a reasonably strong positive
association in some others.

Analysis

An initial appreciation of the overall range in the size of Canadian
school systems can be obtained from Figur. 1 which plots the actual
values and the base 10 log values for system enrollment against the
corresponding quantile scale for these data. Quantiles rep.esent
fractions, from 0.0--1.0, of a ranked da*ta set, so that the median is
represented by the .50 quantile {Q(.5)], and the interquartile range by
Q(.25)--Q(.75) (Chambers, et al., 1983, pp. 11-16). As such quantiles
are analogous to percentiles znd may be interpreted as such without doing

great violence to the concept“. The quantile enrollment scale for the

total distribution has been used as a common axis in a number of the
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plots presented here in order to facil® « : comparison. Corresponding
enrollment values for the quantiles from both national and provincial
distributions are listed in Table 3, which is discussed below. It should
be noted that the vertical axes in the quantile plots were erected at Qf-
0.01) and Q(1.01) so as o display the tails of the distributions more
clearly. All of these Tigures were printed from a high resolution
graphing program which plotted each of the 788 systems as a single
point.® Solid lines in the displays are thus a consequence of
overprinting caused by high densities in the distributions.

Figure 1 clearly stows the highly asymmetric nature of the
enrollment distribution, with all the systems below the Q(.80) enrolling
fewer than 7,500 students, but with enrollment. values curving upwards to
about the Q(.97) beyond which they rise very rapidly. Eight systems fall
beyond the Q(.99), appearing as outliers from the distribution at the
extreme right of the display. Enrollment in these "big eight" systems
ranges from 61,632 -- 103,082 students, and together they account for
almost 14 per cent of the national enrollment.

The upper trace in Figure 1 shows the effect of a log transformation
of the enrollment data. As can be seen, the transformation serves to
symmetrize the data so that it more closely approximates the normal
distribution. This has the desirable effect of reducing the spread
between the main body and the upper outliers while allowing the
previously overwhelmed systems in the lower tail to be perceived, the
four smallest systems being clearly evident. Such transformations would
seem cleariy desirable--if not essential--in research which employs

enrollment as a concinuous measure of size when the distribution of the
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systems under study is similar to that shown here. The highly skewed
distribution of the non-log enrollment values would certainly seem to
invalidate the use of statistical proccdures based on the properties of
the normal! distribution, even such non-complicated measures as means and
variance. On this point, note that the mean system enrollment of 6,101
students given in Table 2, equates to the Q(.75), and as such provides a
grossly misleading impression of an "average" sized Canadian school
system.

The casement display given in Figure 2 reproduces the log-
enrollment distribution for the country as a whole in the upper left
panel and plots the provincial distributions on the same scales in the
remaining panels, thus showing how each provincial distribution
contributes and compares to the national distribution. British Columbian
systems appear throughout the main body of the distribution and into the
upper tail, but ncne appear in positions which conform to the low~r end
of the national distribution. The Alberta systems, however, are spread
evenly throughout the full range, including some of the smallest systems
in the data set and two of the "big eight" systems. Further, there is a
clustering of systems toward the lower end of both the Alberta and
Saskatchewan distribution. Ontario and Quebec also span the full scale
of the national distribution, the former accounting for five of the "big
eight", the latter one. There is also a greater density of larger
systems in Ontario, but the Quebec systems appear more closely packed
throughsut the mid-range. There is a marked absence of very large
systems in the other provinces, but in each case the plots show a

separation--and in some cases clusters--of systems at the extremes of the
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provincial range. Some provincial plots also show interesting gaps in
the distributions which could form a basis for the development of
empirically grounded size categories for those provinces.

The box plot displays in Figures 3 and & together with the numerical
summaries in Table 3 facilitate more direct and detailed comparisons of
the range and patterns of the distributions. The horizontal line within
each of the box plots represents the median for the respective
distribution. The top and bottom ends of the boxes mark the Q(.75) and
Q(.25) values, each of the boxes thus encompassing the interquartile
range of the distribution represented. The horizontal cross-bars and the
end of the "Ts" extending from each box show Q(.90) and Q(.10), and dots
beyond these cross-bars indicate systems falling outside this range in
the tails of the distributions.

The upper panel of Figure 3 shows system enrollments for each
province, the very squat shape of the plots graphically illustrating the
relatively small size of the great majority of systems, with the inter-
quartile range for each province falling below 20,000 students. Only in
Ontario does the Q(.90) extend beyond this mark. This plot also clearly
highlights the marked spread between the majority of the systems and the
relatively few very large systems. The lower panel of Figure 3 offers an
alternate view of the log transformations for each province, allowing a
clearer visual comparison between medians of smaller systems. This plot
highlights the smaller outliers in each province except Prince Edward
Island, where the five systems are iogically accommodated within the
limits of the box plot. Nonetheless, there is a wide range between the

smallest and next smallest systems in this province as is shown more
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clearly in Figure 2.

Figure &4 summarizes the enrollment distribution for all Canadian
systems as plotted against the national quantile scale as used in the
Figures 1 & 2. The plot on the extreme left of this array summarizes the
national distribution, and thus the median har and the box limits of the
interquartile range correspond with the appropriate quantile values on
the left axis scale. Table 3 provides the coriesponding numeric values
for the medians and other quantile values shown in the plots. Taken
together, Figure & and Table 3 that show the median system enrollment for
the national distribution is 2,569, with the median system enrollment for
four of the provinces falling below this value, and that for the six
others falling above. Ontario can be clearly seen as having the highest
median system enrollment (7,461) with the Q{.75) for that province
falling well above the Q(.75) for the country as a whole. The location
of the median bar within the upper part of the box plot for Ontario
further indicates that system enrollment in that province is skewed to
toward the upper tail of the distribution, as is further indicated by the
density of outside values above the Q(.90). In contrast the location of
the median for the Manitoba systems, indicates a clustering of smaller
systems toward the lower end of the interquartile range in that province.
The median values for both Alberta and Saskat~hewan can be seen to lie
around the lower quarter of the national distribution, whereas the
medians for Newfoundland and New Brunswick approximate the nation median.

As in the other Figures, perhaps the most notable feature of Figure &
is the presence of systems falling beyond the Q(.90) and Q(.10) limits in

each of the provinces except Prince Edward Island, where, as mentioned,
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the display is constrained by the small number of systems. Table 3 shows
that these extreme values r:present substantial departures from the
medians of their respective provincial distributions. Thus while in each
province the interquartile range encompasses a comparatively modest
enrollment span, all except PEI also contain systems which have markedly
larger and smaller enrollments. This is most evident in Alberta where
the interquartile range--which by definition encompasses half of the
systems--extends from 483 to 2,741 students, but the two largest systems-
-both members of the "big eight"--have enrollments of 69,220 and 84,535
students. In this case the largest system has more than thirty times as
many students as the system at the top of the interquartile range, and
sixty times as many students as the median system.

Yet the point being made is that all provinces contain systems that
depart markedly frcm the middle range of their enrollment distribution.
Thus, Ontario, with the highest median enrollment, also contains the
system with the highest enrollment in the country, although in this case
the distance between the median (7,461) and maximum enr»llments (103,082)
represents a more modest fourteenfold increase. Nevertheless, at the
other end of the Ontario distribution the system with the smallest
enrollment (238) is more than thirty tires smaller than the median. Due
to the highly skewed nature of the distributions, however, by far the
most noticeable singularities appear as outliers in the upper enrollment
range, and as sach are more clearly portrayed by the box plots in Figure
3, but the numerical differences between the top of interquartile ranges

and the maximum enrollments in Table 3 also help tell the tale.
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Enrollment categories

It is clear from the Figures presented above and the values in Table
3 that any attempt to construct a single system of enrollment categories
for Canadian school systems must allow for outliers and should ideai.y
help convey the singular nature cf these systems as compared to the
majority of those crowded in the main body of the distribution. In
essence, a representative categorization scheme should allow for ar.
characterize both the singularities and the similarities in the
distribution.

Table &4 places Canadian systems within the size catezories
frequently used, as discussed earlier, to classify systems in the United
States. The distribution of systems in that country is also shown for
comparative purposes. These categories do not seem unreasonable at first
glance, although in comparison with the values gziven in Table 2 and the
graphic displays, they can be seen to emphasize the lower end of the
Canadian distribution. T[urther, the percentages of systems falling into
each category show that they provide a far better summary of the
distribution of systems in the USA than they do for those in Canada.
ARlthough category C accounts for slightly more than half of the systems
in the two countries, a markedly higher proportion of Canadian systems
fall into the two largest categories, and a {cr smaller proportion into
the lowest category. In sum, this system does not appear to adequately
recognize the higher proportion of larger systems in Canada and
anticipates the presence of a greater number of very small systems.
Moreover, these categories disguise the presence of the relatively very

large outliers noted in the Canadian distribution. Nevertheless the
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comparison between the two national disfributions given in Table & is not
without interest.

Table 5 offers an alternative baswd on our analysis of the
distributions of the Canadian systems. The classification categories
presented were derived through studying the shape of the distributions
and ranked listings of the systems. In addition to quantile plots of
enrollment such as those in Figures 1 and 2, actual and transformed
enrollment values were a.so plotted against numbers of schools, teachers
and administrators for both the complete range and selected sectors of
the distributions. Cluster analyses were also performed and the results
considered when interpreting the plots and deciding on the final size
categories. The partitions of the distribution offered here,
nevertheless, inevitably contain arbitrary elements and reflect our
particular perceptions and values. Even so, the boundaries of the larger
categories seem to us to prcvide a reasonable reflection of the
patterning in the data, although we are tempted to further sub-divide the
LSS category. We are less happy with the boundaries of the smaller
categories, the determination of which relied more heavily on intuition
and compromise and the placing of which neglects certain complicating
factors discussed later.

The suggested classification scheme as presented in Table 5 contains
six categories ranging from Very Small School Systems [VSSS] with less
than 300 students, to Very Large Schocl Systems [VLSS], which enrol more
than 60,000 pupils, a category which contains only the "big eight"
systems mentioned previously and clearly evident in the plots. These two

extreme categories account for 2.4 and 1.0 per cent of Canadian systems
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respectively and capture the extreme outliers in the national
distribution. Two thirds (N=526, 66.8%) of the systems fall inco the
Medium [MSS] size category with enrollments ranging from 1,000--10,000
students. This classification embodies the main body of the
distribution, the end points corresponding to .18 to .85 quantiles on the
scale used in the Figures. The Small School System [SSS] category, from
300--1,000 students, accounts for the 125 (15.9%) systems which lie along
the ccnvex curve at the lower end of the log enrollment plot. The Large
(LSS] category, from 10,000--60,000 students, contains the remaining 110
(14%) systems.

As can be seen, this arrangement places the maiority of Canadian
systems in the middle [MSS] category and allows for a roughly
proportional but decreasing spread through the two adjoining categories
to the outlier classifications. As such it groups the systems into a
rough analogue of the shape of the widely known normal curve. Thus,
while the skewed nature of the distribution is captured by the
exponential-like increase in the category boundaries, the distribution of
systems across these categories matches intuitive expectations. This, we
feel, provides a sensible empirically grounded system for partitioning
the national distribution.

Table 5 also applies these categories to the provincial
distributions. Every province except Nova Scotia is represented in each
of the three middle categories, although Nova Scotia hac a single system
falling in the VSSS classification. Moreover, in each case the majority
of the provincial systems fall into the central MSS categoiry--although it

is a close run thing in the case of Ontario. Even so, this accurately
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reflects the differences between the provincial distributions illustrated
in Figures 2 and 3. For these reasons we telieve the proposed scheme can
have utility for comparative research both within and between provinces.
Its major weakness is that in some provinces, notably Manitoba, Quebec
and Newfoundland, what may appear as an unreasonable proportion of
svstems fall into the MSS category. Whether this would actually
constitute a problem would depend on the nature of the research.
Nonetheless, in studies where finer differentiation is desirable, this
could be achieved by further partitioning within the MSS category, and in
some instances--in studies of economies of scale for example--this might
also be desirable in provinces which have a wider spread across the major
categories. /et even when further partitioning of the MSS category
appears desirable, the other categories provide a way to identify and
control for systems that fall outside the middle range, and especially
the singular outliers. The main point, however, is that the scheme
offered here provides an empirically rooted set of size classes that can
facilitate comparative research between provinces. Further, the two
extreme categories can easily be collapsed into their adjoining
categories in provinces which do not contain very small or large systems.
When such systems are part of the population under study, however, we
feel that they should placed in their appropriate class as shown.
Discussion

The seemingly simple notion of organizational size carries with it

many complexities. As noted in the literature review, the immediate

problem for any would-be analysts is that of choosing an appropriate

measure. This is further complicated in the consideration of school
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system (or school) size by the uncertain organizational status of
students.

The analysis reported here, nevertneless, relied on enrollment data
and did not directly address the alternative measures of system size
included in the data set. This was partly justified above on the grounds
of the high correlations between enrollment and the cther measures, and
was also partly forced by the limitations of a single paper, but some
comment on the relationship between enrollment and number of schools in
smaller systems is required.

Some of the systems which fall into our SSS category contain but a
single high school with, for example, 991 students and 53 teachers.
Others, however, include 10 or more schools (the largest number is 18),
with fewer students but similar numbers of professional staff. Which is
larger? Surely systems with fewer students but many more schools must be
regarded as more administratively complex than those which include but a
single school? Moreover, this problem extends in the MSS size category
defined above, with the "largest" single-school system enrolling more
than 1500 students. These kind of discrepancies graduaily disappear as
student enrollments increase, but at the lower end of the distribution
they present acute problems. Nevertheless, the way in which these
anomalies are disguised when enrollment is used as the sole measure of
size illustrates precisely the kind of problem that needs to be resolved
in a sound theory of school system size

Conclusion
Comparative studies of school sys..n size hold significance for the

practical, theoretical and policy realms of educational administration.
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But as reviewed and illustrated in this paper, the notion of schorl
system size brings with it difficult definitional and measurement
problems. The intuitively simple problem of classifying systems as
small, medium or large turns out to be less than straight forward or
simple. Yet a £eliable and defensible means of doing this is necessary
if size related differences are to be sensibly studied, and research
findings and policy outcomes are to be compared. Indeed, it seems clear
that no progress can be made in studying relationships between system
size and other factors unless a standard system of categories comes into
common use. The classification system presented in this paper will
hopefully contribute to this end, but is by no means completely
satisfactory. Regardless, from the description presented here it would .
appear that research involving measures of school system size should be
sensitive to the presence of exceptionally large or small systems when
samples are being drawn and during analysis. Finally, there is also much
work to be done in developing alternate measures of size which better

represent the organizational nature and administrative complexities of

school systems.
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TABLE 1

SELECTED SIZE GROUPINGS FROM THE LITERATURE

STUDY SETTING MEASURE CATEGORIES
Coleman et al. B.C. students < 2,100
(1988) 2,101 - 5,560

5,561 - 51,000

Fullan et al. Ontario students < 5,000
(1587) 5,000 - 20,000

20,000 (county)

20,000 ({urban)

Coleman ~d b.C. students < 1,500
LaRocque {1986} 1,501 - 3,000
3,001 - &,500

4,501 - 6,000

6,001 - 10,000

10,001 - 15,000

15,001 - 20,000

> 20,000

Hickcox and Ont students < &,999
Ducharme (1972) 5,000 - 12,999

13,000 - 19,999

20,000 - 39,999

< 40,000

Holdaway (1971) 7 Metro students 3,034 - 7,016
areas in 8,02 - 15,853

W. Canzada 19,208 - 48,106

72,950 - 75,502




TABLE 2a

UNIVARIATE STATISTICS AND PEARSON
CORRELATIONS FOR MAIN VARIABLES

Variable N Mean ) Correlations
2 3 4 5 6

! STUDEN..

(System enrolment) 788 6,101 11,241 .997 .913 .975 .376 .41l&
2 TT (Total of full

and part time teachers) 594 30°.7 567.4 - 913 976 .369 .414
3 HGAD (Numter of central

office administrators) 594 14.8 34.6 - .922 .277 .311
4 TEM

(Total employees [2+3]) 59& 323.6 599.2 - .366 .410
5 MISCENROL

(Mean school enrolment) 788 273.2 127.7 - .251
6 SCHOOLS

(in system) 788 17.5  24.7

"

Excludes Quebec
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TABLE 2b

UNVARIATE STATISTICS AND PEARSON
CORRELATIONS, BY PROVINCE

Mean Mean r Student

N enrollment schools & HQAD MSE
B.C. 75 6,483 20.5 .867 .653
ALTA 130 3,465 11.6 .936 .208
SASK 101 1,692 8.9 .941 .132
MAN 49 4,061 12.0 .480 .535
ONT 132 12,550 36.9 .928 .638
QUE 194 5,292 13.2 n.a. .262
N.B. 41 3,401 10.5 .791 .523
N.S. 22 7,767 26.6 .519 .505
P.E.I. 5 4,898 13.2 .986 -.08"%

NFLD 35 3,982 17.0 .887 .565




TABLE 3
QUANTILE POINTS FOR CANADA AND THE PROVINCES

Q (1.0) Q (.75) Q (.5) Q(.25) Q (0)

Maximum Median Minimum
CANADA 103,082 6,128 2,569 1,287 b4
B.C. 50,742 7,491 3,583 1,392 440
ALTA 84,535 2,741 1,375 483 b4
SRSK 23,986 1,790 1,282 833 213
MAN 35,215 5,273 ,857 1,413 828
ONT 103,082 16,460 7,461 2,208 238
QUE 90,591 6,273 3,405 1,805 192
N.B. 16,211 3,363 2,267 1,578 252
N.S. 28,607 11,060 4,847 3,274 262
P.E.I. 10,747 5,028 4,852 3,395 465
NFLD 19,957 4,362 2,787 2,075 305
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TABLE &

CANADIAN AND AMERICAN SYSTEMS
CLASSIFIED BY COMMON AMERICAN CATEGORIES

Group Enrollment Canada U.S.A.
N (%) N (%)
A > 25,000 28 (3.6) 189 (.01)
B 3,000 to 24,999 321 (40.7) 3,360 (&.1)
C 300 to 2,999 420 (53.3) 8,040 (56.4)
D < 300 19 (2.4) 2,671 (18.7)
TOTALS 788 (100) 14,260 (99.21)




TABLE 5
DEVISED CLASSIFICATION SYSTEM

Vss 5SS MSS LSS VLSS
300-  1,000- 10,000-
<300 1,000 10,000 60,000 60,000+ TOTAL
19 125 526 110 8 788 number
CANADA 2.4 15.9 66.8 14.0 1.0 100.0 Tow %
100.0 100.0 100.0 100.0 100.0 100.0 col. %
9 52 14 0 75
B.C. 0.0 12.0 69.3 18.7 0.0 100.0
0.0 7.2 9.9 12.7 0.0 9.5
10 47 67 A 2 130
ALBERTA 7.7 36.2 51.5 3.1 1.5 100.0
52.6 37.6 12.7 3.6 25.0 16.5
5 28 65 3 0 101
SASK. 5.0 27.7 6. b 3.0 0.0 100.0
26.3 22.4 12.4 2.7 0.0 12.8
0 2 A 3 0 49
MANITOBA 0.0 4.1 89.8 6.1 0.0 100.0
0.0 1.6 8.4 2.7 0.0 6.2
1 14 60 52 5 132
ONTARTO 0.8 0.6 45.5 39.4 3.8 100.0
5.3 11.2 11.4 47.3 62.5 16.8
1 13 159 20 1 194
QUEBEC 0.5 6.7 82.0 10.3 0.5 100.0
5.3 10.4 30.2 16.2 12.5 26.6
1 7 30 3 0 41
N.B 2.4 17.1 73.2 7.3 0.0 100.0
5.3 5.6 5.7 2.7 0.0 5.2
1 0 14 7 0 22
N.S. .5 0.0 634.6 31.8 0.0 100.0
5.3 0.0 2.7 6.4  0.02.8
0 1 3 1 0 5
P.E.I. 0.0 20.0 60.0 20.0 0.0 100.0
0.0 0.8 0.6 0.9 0.0 0.6
0 3 30 2 0 35
NFLD. 0.0 8.6 85.7 5.7 0.0 100.0
0.0 2.4 5.7 1.8 0.0 L.k
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Quantile Plot of System Enroliments for Canada
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Quontile for Canada

Box Plot of Quantiles from Enroliment Diskribution

1.00

75

.50

o
v

n.00

38

T

il

——

|

10t mimig 1t

- {bt28

Canada B.C.

1
ALTA

SASK MEN ONT

Province

M o

au

N.B.

N.S.

PEI

NFL

3,5

STTIINYAD INAWTIOUNE JO IOId XOf
7 NOIA

. (1,28

39

s




References

Abler, R., Adams, J. S., & Gould, P. (1971). Spatial organization: The
geographer's view of the world. Englewood Cliffs, NJ: Prentice Hall.

Allison, D.J. (1983). Toward an Improved Understanding of the

Organizational Nature of Schools. Educational Aministration
Quarterlv. 19(4), 7-3&.

Bezeau, L. M. (1989). i ini tion i ers.
Toronto: Copp Clarke Pitman.

Bidwell, C.E. (1974). The relationship between school district

organization and student achievement. Administrator's Notebook. 23,1-
b

Bidwell, C. E., & Kasarda, J. D. (1975). School district organization
and student achievement. BAmerican Sociological Review, 40, 55-70.

Brown, A. (1968). Changing §ghggl districts_ir Canada. Toronto: The

Ontario Insitute for Studies in Education.

Campbell R. F., Cunnlngham. L L., Nystrand, R. 0. & Usdan, M. D.
(1985). contrul of Americ chools (Fiftl Ed.).

Columbus, OH: Charles Merrill

Caplow, T. (1957). Organization size. Administrative Science
Quarterly, 1, 484-505.

Carpenter, C. C. (1948, December). Characteristics of a satisfactory

administrative unit. American School Board Journal, 117, 27-28.

Chambers, J.M., W.S. Cleveland, B. Kleiner ard P.A. Tukey. (1983).
Q:gm_ﬁgicm;_fﬂ_ua_am;_s s. Boston: Duxbury Press.

Chapin, F. S. (1957). The optimum size of institutions: A theory of the

large group. American Journal of Sociolcgy, 62, 449-556.
Coleman, P. (1972). Perils of bigness: The case against large school
districts. Educational Administration Quarterlv, 8(2), 58-78.
Coleman. P. (1986a). School districts and student achievement in
British Columbia. Capadian Journal of Education, 11(4&), 509-52%.

Coleman, P. (1986b). The good school: A critical examinalion of the
adequacy of student achievement and per pupil expenditur=c as measures

of school district effectiveness. Journal of Education Finance, 12,
71-96.

40




Coleman, P. and L. LaRocque. (1986). The Small School District in
British Columbia: The Myths, the Re3ality and Some Policy

Implications. The Alberta Journal of Educational Research. Vol
XXXII, No.&. 323-335.

Coleman, P., J. Walsh, and L. LaRoque. (1988). School district

acheivement and unit costs. Canadian Journal of Education, 13(1),
231-237.

Cunningham, L.L. and J.T. Hentges. (1982). The American Scool
Superintendency. Arlington: American Association of Schoo)

Administrators.
Dahl, R. A., and E. Tufte. (1973). Size and democracy. Stanford:

Stanford University Press.

Daweson, D. A. (1972). Economics of scale in the Ontario public
secondary schools. Capadafh Jourpal of Economics, 5(2).
Educational Research Service. (1971, June). Size of schools and school

districts, ERS Information Aid, No. 8. Arlington VA: Author.

Educational Research Service. (157&). Summary of research on Size of

school and school districts. Rescarch Brief, Arlington, VA: Author.
Flowerdew, R. (Ed.). (1982). Institutions and geuvzraphical patterns.

London: Croom Helm.

Fox, W. F. (1981). Reviewing economies of size in education. Journal

of Education Fipance, 6, 273-296.

Fowler, W.J. (1989). School Size, School Characteristics =nd School
Outcomes. Paper presented at the Bmerican Educational Research
Association Annual Meeting. San Francisco. March.

Friedkin, E.F. and J. Necochea. (1988). School System Size and
Performance: A Contingency Perspective. Educational Evaluatiou and
Policy Analysis. Vol 10, number 3.

Fullan, M., P. Park, and T. Williams. (1987). The Supervisory Officer
in Ontarjo. Toronto: Ministry of Education.

Gill, N. and D. Friesen. (1968). Admiristrative Staff and School System
Size. Canadian Administrator. 8, October.

Goodlad, J. I. (1984). A place called school: Prospects for the future.
New York: McGraw Hill.

Guthrie, J.W. (1979). Ovganizational Scale and School Success.

Edvcationil Ev ti d Policy Apalvsis. 1(1), 17-27.

Hall, R. H., Haas, J. E., & Johnson, N. (1967). Organizational size,
complexity and formalization. RAmerican Soci-logical Review, 32(6),
903-12.




Hickco:., E., & Burston, G. (1973). The question of size, Education
Capnada, 13(3), 41-43.

Hickcox, E. S. & Ducharme, D. J. (1972). Administrative staffing

patterns in Ontario school d°-+ricts. Alberta Jour.al of Educational
Research, 18(2), 100-110.

Holdaway, E. A. (1971). Staffing metropolitan school districts. The
Canadian Admipistrator, 10(7), [29-337?].

Holdaway, E. A., & Blowers, T. A. (1971). Administrative ratios and
organlzatlonal size: A longitudinal examination. American

Sociologiczl Review, 36, 278-286.

Hones, G. H., & Ryba, R. H. (1972). Why not a geography of education?
Journal of Geographv, 71, 135-139.

Jacobson, S.L. (1988). Effective superintendents of small, rural school

districts. Journal of Rural and Small Schools, 2(2), 17-21.
Jaques, E. (1976). The Geperal Theorv of Bureaucracy. London:

Heinemann.
Johnston, R. J. (1983) hy and state. London: Macmillan.

Kenny, L. W. (1962). Economies of scale in scheoling. Economics of
Education Review, 2(1), 1-2&.

Kimberly, J. R. (1976). Organizational size and the structuralist

perspective: A review, critique and proposal. Administrative Science
Quarterly, 21, 571-597.

Kirby, A. (1982). olitics location. Toronto: Methuer.

Martin, P. Y. (1979). Size in residential service organizations. The

Sociological Quarterly, 20(4), 569-79. T

Maguire, T.O0. (1986). Applications of New Dir:ctions in Statistics to

Educational Research. The Blberta Journal of Edrcational Research.
Vol. XXXII, no.2. June, 154-171.

Massam, B. H., and A.F. Burghardt. (1968). The administrative
subdivisions of southern Ontario: An attempt at evaluation. Canadian

Geographer 12, 125-134.

YMessam, B, (1975). Location and space in social administration.
wondon: Edwar. Arnold.

Moeller, G.H. and W.W. Charter:;. (1966). Relation of bureaucratization

to sense of power among teachers. Administrative Science Juarterly.
10:666-665

42




14

Monk, D. H. (1984). The conception of size and the internal allocation
of school district resources. Educational Administration Quarterly,
20(1), 39-67.

National Association of Second:.y School Principals. (1984). Salary
Report #2: Principals and Assistant Principals. Reeston, VA.: Author.

National Centre for Education Statistics. (1982). Digest of Education
Statistics, Washington, DC: RAuthor.

Peterson, K. D. (1984). Mechanisms of administrative control over

managers in educaticnal organizations. Administrative Science
Quarterlv, 29(&), 573-597.

Sher, J. P., & Tompkins, R. B. (1976). The myths of rural school and
district comnsolidation: Part I. Educational Forum, 41, 95-107.

Sher, J. P., & Tompkins, R. B. (1977). The myths of rural school and
district consolidation: Part II. Educational Forum 41, 137-153.

Simon, H.A. (1955). On a class of skew distribution functions.

Biometrica. Vol. 42. 425-440,

Steed, G. P. F. (1988). Geography, social science and public policy:

Regeneration through interpretation. The Canadian Geographer, 32, 2-
14.

Terrien, F. W., & Mills, D. L. (1955). The effect of changing size upon

the internal structure of organizations. American Sociological Review
15(1), 11-13.

Walberg, H. J. & Fowler, W. J. (1987). Expenditure and size
efficiencies of public school districts. Educational Researcher,
16(7}), 5-13.

White, F., & Tweeten, L. (1973, February). .ptimum school district size

emphasizing rural areas. American Journal of RAericultural Economics,
55, L5-53.




37

Frotnotes

1. 7The product of a district's K-12 enrollment and geographical
size. He noted that pupils per square mile was also used as 2
substitute measure of sparsity, but that the use of this
alternate measure "made no substantive difference in the
results" (Monk, 1984, p. 52).

2. Classes--defined as either classrooms per se or groups formed
for instructional purposes--also qualify as major structural
units in schooling organizations, and clearly other kinds of sub-
systems can also be defined and recognized, but this is not the
place for a thecretical discussion of school and school system
structire. Moreover, we lacked data on number and type of
classes or classrooms in the systems under study--although such
measures could well constitute important measures of school
system size and complexity.

3. We are not entirely sure the game was worth the candle, and
were sorely tempted at times to simply ignore the problem.
Nonetheless, the issue of what does qualiiy as a school system
strikes "'s as a crucial issue in studies of this kind, as well as
other c.scriptive survey work, especially when special attention
is being given to small schcols and "systems". We also suspect
that we incorrectly eliminrted a number of "true" system due to a
lack of accurat: infomeation ... uccual administrative
arrangements. On this pcinc the question of how very small
single-school boards 2ctually provide for the administration of
their affairs seems a worthy subject for study.

4. But data quantilec are not, strictly speaking, percentiles,
nor does the display presented in Figure 1 fully respect the
conventions presented Ly Chambers et al. (1983). They prefer to
label the horizontal axis of a quantile plot "Fraction of Data",
so as to preserve the identity of any given quantile as the
particular valve in the sorted data set that represents the
corresponding {raction in questinn.

5. All of the anilyses and plots reported here were conducted on
a Zenith microcomputer using Solo statistical software as
dista ibuted by BMPD Inc.




