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It was the best of times, it was the
worst of times, it was the age of
wisdom, it was the age of foolish-
ness, it was the epoch of belief, it
was the epoch of incredulity.

— Charles Dickens,
A Tale of Two Cities

T
HE urbanization that
characterized the 20th
century led to the aban-
donment of the rural
lifestyle and, with it,
an increase in the size
of schools. The time of
one-room schoolhous-

es ended and was replaced by the era
of large schools, often with more than
a thousand students, dozens of teach-
ers of many specialties, and facilities
that would not have been practical
without the enormous increase in
scale. Yet during the last quarter of

the 20th century there were rum-
blings of dissatisfaction with large
schools, and the suggestion that small-
er schools could provide better-qual-
ity education gained adherents.1 In
the late 1990s the Bill & Melinda
Gates Foundation began supporting
small schools on a broad-ranging, in-
tensive, national basis. By 2001, the
foundation had given approximately
$1.7 billion in grants to education
projects. It has since been joined in
support for smaller schools by the
Annenberg Foundation, the Carne-
gie Corporation, the Center for Col-
laborative Education, the Center for
School Change, Harvard’s Change
Leadership Group, the Open Society
Institute, the Pew Charitable Trusts,
and the U.S. Department of Educa-
tion’s Smaller Learning Communi-
ties Program. The availability of such
large amounts of money to implement
a smaller-schools policy yielded a con-
comitant increase in the pressure to do
so, with programs to splinter large
schools into smaller ones being pro-
posed and implemented broadly in
such cities as New York, Los Angeles,

Chicago, and Seattle.
What is the evidence in support of

such a change? Many claims have been
made about the advantages of small-
er schools, but we will focus here on
just one — that when schools are small-
er, students’ achievement improves,
all else being equal, of course. The sup-
porting evidence for this contention
is that, when one looks at high-per-
forming schools, one is apt to see an
unrepresentatively large proportion of
smaller schools. But seeing a greater
than anticipated number of small
schools in this group does not imply
that being small means having a great-
er likelihood of being high perform-
ing.

KIDNEY CANCER

To illustrate our point, consider the
example of kidney cancer. Figure 1
is a map of age-adjusted kidney can-
cer rates for men. The shaded areas
are those counties that are in the low-
est decile of the cancer distribution.
We note that these healthy counties
tend to be rural and located in the
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Midwest, the South, and the West.
It is both easy and tempting to infer
that their low cancer rates are direct-
ly due to the clean living of the rural
lifestyle — no air pollution, no water
pollution, and access to fresh food
without additives.

Figure 2 is another map of age-ad-
justed kidney cancer rates. Though
it looks much like Figure 1, it differs
in one important detail — the shad-
ed counties are those in the highest
decile of the cancer distribution. Note
that these ailing counties tend to be
rural and located in the Midwest, the
South, and the West. It is easy to infer
that their high cancer rates might be
directly due to the poverty of the rural
lifestyle — limited access to good med-
ical care, a high-fat diet, too much al-
cohol, and too much tobacco.

If we were to plot Figure 1 on top
of Figure 2, we would see that many
of the shaded counties on one map
are right next to the shaded counties
on the other. So what is going on?
What we are seeing is variance. The
variance of the mean is proportional
to the sample size; thus small coun-
ties have much larger variation than
large counties. A county with, say,

100 inhabitants that has no cancer
deaths would be in the lowest cate-
gory. But if it has one cancer death it
would be among the highest. Coun-
ties like New York, Los Angeles, or
Harris (Houston), with millions of
inhabitants, do not bounce around
like that.

If we plot the age-adjusted can-
cer rates against county population,
this result becomes clearer still (Fig-

ure 3). We see the typical triangular-
shaped bivariate distribution. When
the population is small (left side of
the graph), there is wide variation in
kidney cancer rates, from 20 per hun-
dred thousand to zero. When coun-
ty populations are large (right side
of the graph), there is very little
variation, with all counties at about
five cases per hundred thousand. 

PENNSYLVANIA TEST SCORES

The Pennsylvania System of School
Assessment (PSSA) currently yields
scores in third-, fifth-, eighth-, and
11th-grade mathematics and reading,
as well as scores in writing for grades
6, 9, and 11.2 If we examine the mean
scores of the 1,662 separate schools
that provided fifth-grade math scores
for 2001-02, we find that, of the 50
top-scoring schools (the top 3%), six
of them were among the 50 smallest
schools (the smallest 3%).3 This is an
overrepresentation by a factor of four.
If size of school were unrelated, we
would expect 3% to be in this select
group, yet we found 12%. The bivari-
ate distribution of enrollment and

FIGURE 1.

The counties with the lowest 10% age-standardized death rates for can-
cer of the kidney/ureter for U.S. males, 1980-89. Reprinted, by permis-
sion, from Andrew Gelman and Deborah Nolan, Teaching Statistics: A
Bag of Tricks (New York: Oxford University Press, 2002), p. 15.

FIGURE 2.

The counties with the highest 10% age-standardized death rates for can-
cer of the kidney/ureter for U.S. males, 1980-89. Reprinted, by permis-
sion, from Andrew Gelman and Deborah Nolan, Teaching Statistics: A
Bag of Tricks (New York: Oxford University Press, 2002), p. 14.
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test scores is shown in Figure 4. The
top 50 schools are displayed in red.
We also identified the 50 lowest-scor-
ing schools, displayed in blue in Fig-
ure 4. Nine of these (18%) were among
the 50 smallest schools. 

This result is completely consonant
with what is expected — the smaller
schools should have higher variance
and hence should be overrepresented
at both extremes. Note that the regres-
sion line shown in Figure 4 is essen-
tially flat, indicating that, overall, there
is no apparent relationship between
school size and performance. 

But this is not always true. Figure 5
is a similar plot of 11th-grade scores.
We find a similar overrepresentation
of small schools at both extremes, but
this time the regression line shows a
significant positive slope; overall, stu-
dents at bigger schools do better.

SIZE MAY MATTER

The small schools movement seems
to have arrived at one of its recom-

mendations through the examination
of only one tail of the performance
distribution. Small schools are over-
represented at both tails, and we have

shown that this variation is entirely
expected; the phenomenon follows
statistical theory and shows up em-
pirically wherever we look. Our ex-
amination of fifth-grade performance
suggests that school size alone seems
to have no bearing on student achieve-
ment, which is not true at the high
school level, where larger schools show
better performance. This also is not un-
expected, because small high schools
cannot provide as broad a curriculum
or as many highly specialized teachers
as can large schools.

In July 2005, Bob Geballe provid-
ed anecdotal evidence supporting this
point in the Seattle Weekly.4 Geballe
described the conversion of Mount-
lake Terrace High School in Seattle
from a large suburban school with an
enrollment of 1,800 students into five
smaller schools. The conversion was
enabled with a Gates Foundation grant
of almost a million dollars. Though
class sizes remained the same, each of
the five schools had fewer teachers.
Students complained, “There’s just

FIGURE 3.

Age-adjusted death rates for cancer of the kidney/ureter for U.S. males,
for all U.S. counties, 1980-89, shown as a function of the log of the
county population.
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FIGURE 4.

Average fifth-grade mathematics scores shown as a function of school
size.
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FIGURE 5.

Average 11th-grade mathematics scores shown as a function of school
size.
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one English teacher and one math
teacher. Teachers end up teaching
things they don’t really know.” Per-
haps this helps to explain the regres-
sion line in Figure 5.

In October 2005, Lynn Thomp-
son reported in the Seattle Times, “The
Gates Foundation announced last
week it is moving away from its em-
phasis on converting large high
schools into smaller ones and in-
stead giving grants to specially se-
lected school districts with a track
record of academic improvement and
effective leadership.” The foundation’s
leaders concluded that “improving
classroom instruction and mobilizing
the resources of an entire district were
more important first steps to improv-
ing high schools than breaking down
the size.”5

The following month, Alfred
Posamentier, dean of the School of
Education at City College of the
City University of New York, post-
ed a letter to the editor of the New
York Times in which he argued that
studies describing the advantages of
small schools “seem to miss the most
important issues to be addressed by
any secondary school educational in-
novations: a focus on curriculum
and instruction.” Posamentier sug-
gested that it was critical to ask,
“Can these schools provide a wide
enough offering of courses to meet
the needs of their students?” He also
questioned whether subject-matter
supervision would be “adequate to

ensure proper instruction” and pro-
mote “long-term success.”6

To return to Charles Dickens’ fa-
mous observation with which we be-
gan this article, among small groups

there will be greater variation, so when
we examine their performance we are
likely to find both the best and the
worst of performance. If we pay at-
tention to both ends, we demonstrate
that ours is the age of wisdom; if we
don’t, we provide evidence that the
age of foolishness prevails.
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ää The small schools movement seems to have
arrived at one of its recommendations through the
examination of only one tail of the performance
distribution. Small schools are overrepresented at
both tails, and this variation is entirely expected.
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