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*
ARE THERE UNUSUALLY EFFECTIVE SCHOOLS?
Robert E. Klitgaard and George Hall

I. INTRODUCTION

Beginning with the Coleman report and continuing through the most
recent research efforts,l scholarly analysis has eroded the belief that
different school policies can lead to increases in educational achieve-
ment. Large-scale statistical studies héve failed to show consistent
and important relationships between what goes on in schools and varia-
tions in student learning, as measured by cognitive achievement tests.2
To most people concerned with measuring and improving school effective-
ness, these are distressing results, perhaps the most counter-intuitive

findings in public policy research in the past decade.

A number of rather drastic alternatives are open. One is to accept
the Coleman results and declare them the fault of the entire educational
system. On this view educational effectiveness can only come about

through radical reform of our whole way of scheooling.

Another alternative is to reject Coleman's findings on the grounds
that the wrong things were measured. One should stop reading the statis-
ticians and economists and start reading Plato and Dewey on the true

goals of education.

= .
The findings reported here are based on the authors' A Statistical

Search for Unusually Effectiyve Schools, R-1210-CC/RC (santagyonica: The

Rand Corporation, 1973). We are grateful to the Carnegie Corporation and

Rand for research support; to Henry Acland and the University of the State

of New York for data; and to Frank Berger and Gus Haggstrom for their advice

and assistance. The usual caveat protecting these people and institutions

from further responsibility is, of course, in order.




Or there is despair. Perhaps one should leave the educational field
and go into something like bartending, where the results are clear-cut,

the recipients thankful, and the emoluments more gratifying.

But there are also. promising middle.courses that stay in the main-
stream of educationél research. Without rejecting the extreme alternatives
entirely, to us the most promising course seems to be in the middle; but
ironically it involves getting away from central tendencies. Previous
studies have indicated that on average school policies do not have much
effect on measurable student outcomes. Suppose this is true. Might
there not remain, nevertheless, a greup of unusually effective schools
that are different? Are there any exceptions to small average tendencies
and insignificant regression coefficients? The mathematics of previous
studies allow for such a possibility, as long as the number of exceptions

is not large. In short, are there unusually effective schools?

At first glance the answer may seem obvious. Considering the enormous
diversity among the nation's public schools, it would surely be incredible
if some were not much better than others. Furthermore, parents and children,
administrators and teachers, journalists and taxpayers seem to act as if
some schools were unusally effective. An existence theorem seems hardly

in need of proof, or even exploration.

Clearly, schools do differ %n their outcomes. Some schools cbnsis—
tently have higher achievement scores, lower drop-out rates, uore college-
bound graduates, wealthier alumni, and so forth. But these results cannot
be entirely attributed to the schools themselves. Pupils bring different

amounts of intellectual capital to tneir educational experiences, in the
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form of different social, economic, and innate characteristics. Schools
with more "advantaged" students will tend to achieve superior results.
Furthermore, even when non-school background factors are identical among
students in different schools, random variation will ensure that some
schools will perform better than others. The question of unusually

effective schools must therefore be carefully phrased: Do some séhools

consistently produce outstanding students even after allowance is made

‘for the different initial endowments of their students and for chance

.. 3
variation?

Even if unusaliy effective schools were rare, they would be very
important for educational policy. So long as some exist and can be
identified, there is hope for replication of superior performance through-
out the educational system.4 Of course, even if exemplary schools exist,
it is a separate question whether their success can be reproduced else-
where.5 But if there are no unusually effective schools, we may have
to consider seriously radically different alternatives from the present
efforts of trying to discover and diffuse "best practice.'" We may need
to make substantial changes in educational expenditures, or we may
need to opt for some radical overhaul of the whole schooling system,

#s Silberman, Illich, and others advocate. Thus, investigating the
existence of unusually effective schools is not merely a matter of scien-
tific curiosity, but is a necessary foundation for a rational public policy

towards educational improvement.

The scope of this study is limited in two ways. First, we have

Q defined school outcomes in terms of student performance on standardized

ERIC
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reading and wmathematics achicvement cests. The whole question of
defining "educational cffectivencss'" is somehow logically prior to the
search for unusually effective schools; vet we do not claim to have
"solved" that problem. (It way be no more scluble than the question
"'what sort of housce is best?") Our reliance on achievement data is
not merely the resuit of greater availability, for we feel that such
scores can reflcct progress toward some valid educational objectives.
But it goes withpu! saying that test results can only be part of the
~
story. Our paper is exploratory and conditional: if one takes achicve-
ment scores as the measure of success, is there any evidence that some

schools are exceptionally successful?

The second limitation involves the questions we do not answer.
There are a multitude of interesting and policy-relevant questions that
can be asked about unusually effective schools. But as Sherlock Holmes
propefly told Henry Baskerville, the prior question is, '"Does the beast
exist?'" The null hypothesis asserts that there are no exemplary
schools. 1If we can discover evidence that there are, we shall leave to
further researchers the detailed and important tasks of discovering why

such schools exist, and how (if at all) their success can be copied.
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I1. PREVIOUS STUDIES

Surprisingly little research has addressed the question of unusually
effective schools. Scholarly analysis has concentrated on the average
effects of all school policies on educational outcomds. After con-
trolling for student background factors, the effects of different school
policies have been found to be about the same on average.6 The anecdotal
and case=-study literature is replete with stories of educational suc-
cesses, but the concentfation is mostly on programs and not schools, is
suspect of advocacy bias, and seldom includes any data.7 The question of

unusual schocls has generally gone unexamined, with a few exceptions.

Part of Shaycoft's analysis of Project Talent retest data was aimed
at finding out whether schools differed on their ninth-to-twelfth-grade
""erowth rates.“8 Not surprisingly, she found differences; but she did
not control for socio-economic status (SES) or other background factors.
The existence of outliers was not studied. Her study therefore did not
establish that the different growth rates wére due to school factors:

perhaps the results were merely due to riindom variation and to differences

in non-school variables.9

In their seminal work on inequality and education, Jencks and his
associates provided many important analyses of school impacts.lO Some
of their findings have immediate relevance for the question of unusually
effective schools--for instance, their studies of the vary narrow range

of outcomes one observes among schools after controlling for various non-
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school factors. But thew did not apply the statistical Lools required

to determine the presence of exceptional performers.

Jencks et al.regressed school achievement scores against student

background factors. 7The differcnce between the school s observed
average score and the one predicted by the regression equation was the
measurc of whether a school was an overachiever or an underachiever. To
see if there were consistent overachievers, they correlated the resi-

duals of all schools over time. The results were unanimous: the

residuals never showed a high correlation.

Correlation analysis, however, is a poor method for detecting out-
liers. Variations that occur throughout the entire population of
schools can drown cut the consistency we are 'interested in--that among
the highest overachievers. fTGhe correlation coefficient is a measure of
the strength of the linear relationship between two random varialles.
The relationship among the residuals (or even among the highest ones)
may not be lincar, yet some schools may be persistent overachievers.
Even if there is no consiscent tendency for all overachievers to remain
that way, some may. Thus, despite the thorough and path-breaking nature
of most of their work, Jencks ct al do not really come to grips with our

question.

An unpublished Office of Education study has come the cloesest to
addressing our problem.lz In 1968 Fetters, Connors, and Smith reana-
lyzed the Colewman data and compared the over- and underachieving schools.

Figure 1 reproduces a histogram of residuals from their regrecssion of
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achievement scores against various hackground measures for 2392 sch;ols.
terely plotting the residuals in this fashion constitutes an important
step, as one now can begin te lovk for cvidence about the tails of the
distribution and not just its central tendency. (No;ice how the right
tail in Figure 1 straggles: this may be a sign that there are some very
exceptiondl performers.) But the authors went further. They compared
the top 100 and bottom 109 schools, ranked by their residuals, for wmany
input and situational characteristics. The overachieving schools
tended, for example, teo have more parental interest, more and better
instructional equipment, smaller classes, fewer culturally and economi-
cally disadvantaged students (even after controlling for SES in Lhe
regression), less diﬁciplinary difficulty, a better "general reputation”
in the eyes of the schools’ own principals, more white teachers, and a

location away from industrial suburbs or the inner city.

The OE study-had two important implications. First, the variables
that educators had always supposed were important did distinguish
between the overéchieving and underachieving schools, despite the
failure of these input variables to account for much variation over all
the schools in the Coleman data. Second, the top 100 schools appa-
rently were not on top just by chance. The fact that many school vari-
ables were significantly di fferent between the two sets of schools is

power ful evidence that the position of the top 100 schools was not a

mere statistical artifact,
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I11. METHODOLOGY

Like many previous studies that used achievement scores as a proxi-
mate measure.of schuol results, our basic statistical tool is regression
analysis. Unlike past studies, however, we are not looking for global
relationships, o we care less about characteristics of all schools and
more about features of some of them. <Consequently, we adopt a different

approach to the regressions.

e Instead of concentrating on the properties of the regression
line, the percontage of variation explained (Rz),and the coefficients
of the regressor variables, we shall pay special attention to the resi-
duals from the regression 1ine.

o Instead of explicitly including school variables in
the regression equation, we shall control only for non-school back-
ground variables ard implicitly assume that what is left over after
such a fit represents school effectiveness (and random variation).
School effectiveness in most past studies has been measured by the size
and significance of the regression coefficients of the school variables.

¢ Instead of including an zbundance of regressor variables to ex-
plain as much variation as possible, we shall try to avoid over-

controlling.

Three reasons dictate these departures from previous practice.
First, studies have shown that educational achieyement is largely

determined by non-school factors. This means that both school

O
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effects and purely random fluctuation have been rather small. This
means that the practice of identifying ‘school effectiveness with the
residuals is not too dangerous. Residual variation could arise from

a wide variety of causes besides school differcnces: imperfections of
measurement, misspecification «f the background faétors, omitted
variables, the choice of fitting technique, iucomplete data, and the
combined random fluctuations involved in all the regressor variables.
But previous studies, by dint of their high st, imply that such

errors are not likely to be large. This does not mean, as we shall see,
that we can attribute residual effects solely to schools, but from past

experience we take comfort in expecting systematic errors to be small.

The second reason stems from possible intercorrelation betweehn
school and background variables. If these variables suffer from multi-
. A L. , .

collinearity or somehow have a joint effect which cannot be attri-

4 14 . .
buted to school or background alone, judging the true impact of
s 'lools becomes well nigh impossible. One might reason that since we
are looking for outstanding schools that are replicable, we ought to
run two-stage least square regressions or spécifically include an inter-
action term in the regression. That way, we would not call anything a
"school effect" that was finextricably bound up with the background
factors of the school. But this argument is inappropriate here. We
do not want to prejudge the replicability question. We do not want to
eliminate school effects which are intercorrelated with background

effects. Furthermore, there is no convincing model of what variables

should be included to capture the entire school effect. Thus, we shall
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use ordinary least squares and be wary of controlling for too many back-

ground factors, which might "drown out" the school effects.

The third reason we adopt our approach to regression results stems
from the implications of accepting our null hypothesis. If there are
no unusually effective schools, there are serious consequences for
educational policy. The importance of affirming the null hypothesis
means we want to be very sure that we do not accept it when it is false
(wve want to avoid a Type II erro?). If we control for a large number of
background variables, there is an increased chance that through statis-
tical interactions real outliers will not show up. Controlling for too
few variables runs the risk of identifying "outliers'" that could be ex-
plained by some missing regressor. However, finding no outliers under
such circumstances would be a very strong result indeed. The best
strategy, given the nature of our problem, is to @llow exceptional
schools every chance to evidence themselves by calling the entire resi-
dual the school's effect, even though this imparts an upward bias to

the estimate, and by avoiding the risks of overcontrolling.

One implication of our approach is that it will be very difficult
to say that outliers are the result of unusually effective schools.
They may merely be the product of chance perturbations or various kinds
of statistical errors. But our task may be likened to that of a detec-
tive, in contrast to the role of a judge. The detective searches for
clues, the judge evaluates them. Our task is finding prima facie

evidence that unusually effective schools exist, not proving their
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existence beyond the shadow of a doubt. If we do pinpoint sovmec likely
candidates for exceptional schools, we must rcalize that only after

they are studied in a detailed fashion can the verdict come in.

Basically, the task is to find outliers on achicvement scores that

.are not explained by aon-school tactors or random vaviation. Histograms
of the residuals from a regression of school achievement scores on back-
ground factors, as in Figure 1, provide a good starting point. Histo-
grams allow easy visual inspection for 'lumpiness" in the distribution
of unusual tails, both of which have relevance to the question of unusu-
-ally effective schools. "Lumps" would show that groups of schools are
massed together in a discontinuous fashion, which wmay be a clue that

1

different educational "technologies' or procedures are being used in
different schools. The right tail of the histogram is of keen interest.
If it is very thick. it may imply that more schools than one would ex-
pect (on the basis of a normal distribution) are performing far above
average. A long tail. stretchiug out to four, five, and six standard
deviations above the mean, s evidence that some schools are extremely
hoph achievess,  Meither “lumpiness' nor vnusual right tvails would con-
)

gtitute conclusive evidevce of anything: hat they won.d nrovide inter-

ceting clues eof where to concentrate cur dctention.

The second teol invelves looking at serics of distribntiony of
residuals. Eadh individual distribution (sav, fur schwols ina carii-
cular vear) will show the effects of random variation. A series of

distributions {over manv vears) showine the same schools with covees
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consistently some distance above the mean. provides fairly strong evidence

that thosec schools are unusual and deserve a closer look.

The null hypothesis says that all the variation in a particular dis-
tribution of residuals is a result of chance and not school effectiveness.
This implies that residuals will not be correlated from year to year (as
Jencks et al confirmed). What we would like is some sort of 'cumulative
distributionﬁ of how well schools have done over many distributions, after
controlling for background factors. Then we could see if that distribu-
tion was significantly different from a theoretical distribution obtained

by treating all the individual distributions of residuals as statistically

independent.

We used a proxy for this cumulative distribution. All schools in a
given distribution (for a particular year, say) were assigned a one if
they were more than one standard deviation above the mean and a zero
otherwise. Then each school's totals were added up over all the years
considered, and we éested whether some schools were consistently above

one standard deviation more than chance would predict.

To illustrate, assume a set of data for schools for the fourth grade
during four successive years. The calculations of the proxy for the
cumulative distribution are given in Figure 2, steps 1 and 2. Step 3
computes the theoretical distribﬁtion, using the binomial theorem and,
in this case, a (constant) probability that a school would be more than
one standard deviation above the mean in any one distribution of 0.16.

Step 4 compares the actual and expected distributions using the Chi-
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square test for goodness of fit. In this hypothetical case, the null

hypothesis could not be rejected at the 0.05 level.

If some schools do appear to be outliers, it is important to see
how they differ from the average school. Since in this paper we are
only trying to discover if such schools exist and not why, the point of
the comparison is not to uncover causal mechanisms, although we may
find some clues. The goal is to separate random outliers from non-
random ones. If many school-related characteristics of the top perfor-
mers are different than the average school, it will provide strong con-
firmation that we have indeed locatad something worthy of detailed
study, and not merely a statistical quirk. On the other hand, if the
only differences are in non-school factors, the outliers may be the
result of an omitted variable or heteroscedasticity in one of the

le

regressors.
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IV. RESEARCH RESULTS

Data from three separate sources were analyzed. One was the
1969-70 and 1570-71 Michigan State school file, encompassing the fourth
and seventh grades of approximately 90 percent of the state's public
schools. A second involved New York City school data from 1967 to
1971, grades 2 through 6.17 Finally, we looked at a sct of 858 schools

from the Prxoject Talent high school data of 1960.

The regression equations differed from data set to data set, and
we experimented with a variety of fits within the Michigan data. The
Michigan equations reported here employed regressor variables of SES
(derived from a student questionnaire), percent minority énrollment in
the school, and community type (five catcgories). In the New York City
data we controlled the school's mean reading score in grade k and year
m for its score in grade k-1 4and year m-1. Thus, for example, the
fourth grade score for 1968 was regressed against the third grade score
in 1967, providing a kind of measure of the students’' growth from one
year to the next. For Project Talent, we regressed ninth and eleventh
grade composite achievement scores against an SES index. The regression

results appear in Table 1.

.The first surprising result was how normal-looking the individual
histograms of residuals looked for all three data sources. They were
all unimodally massed around the éero mean, showed no consistent or
large skewness, evidenced no discontinuities, and had very well-behaved

tails. The only exception was one of the Michigan series (the
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Table 1
REGRESSION RESULTS

MICHIGAN SCHOOL REGRESSIUKRS, OMITTING RURAL SCHOOLS

2 St aadard | Number of
Tegt Equat fon R Frror Sehuals
RabHY-TO0 | Y = 22,18 + 4 12(MIN) + O,50(SES 4) - 0, 78(C1) + 0.,22(c2) - 0.78(Ca4) | 0,62 2.50 1830
Sl W o
MubY-20 | ¥ = 22032 + & 1A(MIN) + OL50(SES &) = 0,56{CT) # O.02(C2) = 0.095(C4) | 0,99 TS 1430
R764-70 1 ¥ = 21.00 + 2, 73(MIN} + O.54(SES 7) + 0,.02WC1) + D,8h(C2) - 0.844¢C4) | 0,75 1.72 L8u
“rt, I P X fow
MIgy-0 1 Y = 20,40 + 3 O1(MIN) + UL54(8SES 7) - U,56(C1) + D.71(12) - O,a4(U<)y { 0,72 2.1 (234
gl o ) L
RA70-71 { ¥ = 22,65 + 4. 13¢MIN) + O.50(SES ‘O - 1.45401) + v, 0wfC2) - 1.01(U%) [ U, bb 2,44 1491
REE O L Celd Sl A
MAF0-71 1 Y = 20,37 + 4. 09(MIN) + 0,54(8ES &) - 1.26(C1) + 0.10H(C2) - 0.79(Ca) | 0,06 2,595 1491
2 BRI 32 M B
R770-71 | ¥ = 20.88 + 3.83(MIN) + 0.53(SES 7) - 0,80(Cl} + G.23{C2) - D.4s(ia) | 0,78 1,78 530
1ad. 5 el e
M770~71 | Y = 20.80 + 4.65(MIN) + O.53(SES 7) - 1,84(C1) + 0.11{02) - 0,7y(Ce) 1n.78 2,04 530
Lo, 8 T [ 1.2

NOTE::

SES 18 based only on the schonl's 1970-1%71 fourth- and severth-grade seores, The minority

enrollment dummy variable (MIN) has a value of 1 if pereent minority -

C4 are dunmics for communily types with those numbers.

clents are the F-ratlos (= ),

grades in 1969-1970,

i1.3,

0 othervise,
Figures in ftalics below the regression coeffi~

cl, C2, and

R569-70 scands for the regression on readlng scotes for the fourth

The other symbels are interproted sinilarly,

NEW YORK CITY SCHOWL REGRESSTONS

|

| E
R” Mean Y | Mean X

tandard f Number of

chresslonl Equation H trror Schools
368-67 ,‘ 2 -0.08 + 1.3 i0.80] 3.80 I 2.91 | 0.% 542
369-268 1Y = 0.54 + 1.11K io.n ol o2lsa 038 539
170-269 ¥ = 0.40 + 1.19% éo./‘s; 3.79 ' 2.8 . 0.3 | 590
371-270 ¥ = 0.02 + 115X 10,700 3.59 7,92 : 0.38 | 591
4b8-37 v . 9.10 + Loix c.81) 79 ! oyay 0 oy 591
470-363 1Y = 0.71 + 1.06% "0.75- 4.66 | 372 ‘ 0.39 l 578
568~467 5 Y= 0,27+ 117X ]o.av‘ 5.B2 ' 4,76 | 3,42 ‘ 586
569-468 :Y = 0.13 ~ 1.14X 0.83! 5.58 a9 ; 0.46 ' 592
570-459 Y~ 0.30 + L.léx !o.sai .68 ’ L.64 i 0,46 587
571-470 You o015 4 LEX |07y 35,38 1 167 1 0.51 Jl 569
| 668-507 Y = 0,70 + 1.09% o.ss: R N -l ‘ 0.50 i 442
T 670-569 Y = 0.72 + 1.USK [3.85] 4.6) 238 0050 1 e

NOTE: 308-267 reters to the regressien ot third-prade scores in 1968

agalngt second-grade scores in 1967,

sicilarly.

PROJECT TALENT RLGRLSSIONS

“he other svmbols are inZerpreted

Sumber Standard Standard
F- , Standard of Mean Deviacion} Mean { Deviatfon
Test Equation ratio | R” Yrror Schools Y Y SES SES
. 4 -
dth-grade
General
Aptitude [ Y = =76.37 + 5.56(SLS) 307.810.29 tb.4 746 52,7 79.0 95,2 7.7
Uith-grade
General
Aptitude | Y = ~215.3% + 7.36(SES) | 429.6 {0,324 12.1 820 493.1 89.0 96,2 7.1
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regressions including rural schools), which showed some slight but
perhaps inconsequential thickening of the right tails. {The most
deviant of these is shown in Figure 3.) We found no immediate evidence
for discontinuous educational technologies nor for the existence of a

few extremely high-achieving schools.

The results from looking at series of such distributions of yresi-
duals were more suggestive, although quite mixed. The Chi-square
analysis results are provided in Table 2. They can be summarized as

follows:

1. The Michigan data provides some evidence of unusually effective

schools.
a. QCounting rural schools, the Chi-square tests showed

more consistently overachieving schools than chance alone

would allow. For example, among the 161 schools that repor ted

scores for all eight grade-year-test combinations, 15 were at least

one standard deviation above the mean six out of eight times (less

than one was expected by chance)-18 Restating these results,

about 9 percent of the schools seemed able to raise their students

on average by an amount equal to an increase from the 50th to the

72nd percentile, given equal background factors.l9 However , we

found that most of these outstanding schools were rural and all

white, even after controlling for community type and percent mino-

rity, which evidences heteroscedasticity in the control variables.

By running regressions stratified on community type, we found that

our regressor variables could only explain 7 percent of the
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Table 2

MICHIGAN sChoeLs,

OIS B A (A A

Schools Repourting 8 Times

Schorls Reporting 4 [imes

No. >1 | Observed Fxpected |l Ne. 1 LObserved  Expected
- S | |
T !
0 36 39 " 0 i 1493 ‘ 1432
1 18 19 ! 1 ’ 282 f 349
2 11 19 i 2 : 203 303
3 8 6 1 81 34
4 7 4 | 72 13
5 l} | ) ;
6 114 4 ! :
7 2 s | /
RE | |
2 . . 2
x° = 32.6, Degrees of ¥~ = 3b7.2, Deprees »f
Freedon = & Freedom = &
NOTE: The Chi-squarc statistics are significant at

the 0.005 level.

NEW YORK CITY ELEMENTARY SCHOOLS

Grades 3-6, 1968 1Tﬁ Grades 3-6, 1970
N>. >1 |Cbserved !Expected oxe. 1 Observed iFzpected
0 280 261 ! 0 266 248
1 111 142 i 1 113 133
2 32 29 2 28 28
3 } 3}
4 12 3 4 7 3
- . +
XZ = 33.6,-r Degrees of xz = 10.4,7 Pegrees nof
Freedom = 3 Freedom = 3
Grade 5, 1967-71 Grade 3, 1967-71
No. >1 |Observed | Experted '! MNo. ©1 ; Ghwerved o apeciad
0 334 328 0 i J6h 344
1l 158 179 1 | 157 187
2 49 37 2 ! 38 38
3} LR
6 4 i 12 4
4 — AL A
*
xz = 7.8, Degrees of 12 = 21.&,-r Pacrena of
Freedom = 3 Freedon = 3

RIC

NOTE:

deviation above the mean was approximately

The pr.habilitv of a srhool exceaeding cne standard

712 feor each

grade/year distributiun. An asterisk (*) irdicates -o eiz-

nificance at the 0.05 le 1.
cance at the 0.005 level. A double
significance at the 0.025 Jevel.

A dagger

(M
dawger

indirates sienili-
1) indicates

PRIJECT TALUNT SCHQOLS

Grades 9 and 11, General Aptitude

No. ~1

I

, Mbserved o Expected
- - i ‘
0 I 544 541
1 149 156
2 15 11
2
© = 1.2, Degprees of Freedom = 2
NATE _ ™e Chi-square statistic
1S aat Sionifjcant at the 0.05 level.
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variation among rural schools, compared to 50-60 percent for the
other four community types combined. This may imply something

about the nature of rural schools. or it may be a result of imperfect
measures for SES.

b. Not including the rural schocls, we also found evidence of
consistent overachievers. Fo} example, among the 2131 schools that
reported scores for four grade-year-test combinaticns, 72 were at
least one standard deviation above the mean all four times (13 were
expected by chance). In other words, about 2 1/2 percent of these
schools seemed able to move their students an amount equivalent to
an increase from the 50th to the 65th percentile, given equal back-
ground factors.zo

Furthermore, these 72 schools turned out to be significantly
different from the average non-rural school on three out of four
school-related factors. Table 3 shows that the top 72 schools
tended to have smaller classes, more teachers with five or more
years of experience, and more teachers earning $11,0U0 or more.
Despite some significant differences in the number of children tested
in the fourth grade, different sample sizes could not account for
the position of the top 72 schools.21 Neither could differences in
non-school factors, although it was interesting to note that the
overachieving schools were slightly lower than average in SES, The
overachievers tended to be located more in northern Michigan than the
average; once again, despite eliminating rural schools, this may be
evidence for some regional/rural factor contributing to unusual

effectiveness.
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2. For the New York City data, the results were equivocal. Ve
examined two years over four grades (1968 and 1970); and two grades
over four years (third and fifth). Although in one year and for one
grade we found some evidence of consistent overachievers, in the
other year and grade it uneemed that random variation could account for
almost all the outliers observed. Furthermore, the consistent over-
achievers that were identified averaged only 1.5 inter-school standard
deviations above the mean, not as large as in the Michigan schools.

Very few schools indeed were above one standard deviation every time,

3. The Project Talent data showed no evidence of consistently
overachieving schools apart from what chance alone would predict. This
negative finding seems even stronger when one «onsiders that only SES

was used as a regressor.

In addition to looking for unusually effective schools, we took ga
brief look at two other levels of aggregation. Are there unusually
effective districts? Using regressions by the University of the State
of New York on 1969-70 and 1970-71 New York district scores for reading
and mathematics,22 we found some very suggestive evidence for out-
standing districts. Among the 627 districts we studied, 30 were above
one standard deviation at least five out of eight times, while less
than 4 districts were expected by chance. Unfortunately, the University
of the State of New York regressions did not provide information that
would allow us to gauge how far these districts yere able to raise

their students' score in inter—student Or percentile terms.
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We also looked for unusually effective grades. Perhaps an entire
school is not cutstanding, but certain of its grades are. However,
there was little evidence to encourage further investigation of this
hypothesis. The New York City results have already been discussed;
therzs we looked at schools' third and fifth grades over time and found
little evidence of consistent overachievers. No fifth grades seemed
unusually effective; 2.1 percent of the third grades seemed consistently
able to raise their students about half a grade level above what would

have been expected given their second grade scores.

We also analyzed the Michigan data including rural schools to see
if grade effects seemed greater than thé school effects onAboth grades
4 and 7. Although there were more outstanding fourth and seventh
grades than chance would predict, the amount was consistent with the
notion that it was school effects rather than grade cffects that

accounted for these outliers.

Other levels of aggregation could of course be imagined; specifi-
caliy, it would be of great interest to look for unusually effective
teachers. The district findings do seem suggestive, and perhaps the
search for unusual educational success should look both above and

below the school level, at districts and classrooms.
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V. DISCUSSION

Jencks and others have shown how tight the distribution of school
achievement scores is once one controls for non-school background
factors that influence such scores. Our resuits suppert that finding.
We discovered no school that was consistently able to raise its
students' achievement scores more than about eight-tenths of an inter-

s 23 L .
student standard deviation. When we did identify a group of over-
achieving schools, they comprised from 2 to 9 percent of the sample and
averaged about four- to six-tenths of an inter-student standard
) 24 . s
deviation above the mean per test.” These schools were statistically

"unusual,"

but whether they were unusually e¢ffective depends on cone's
subjective scale of magnitude. It is alsc important to recall that we
allowed "school effectivess'" to include all the variation in the resi-
duals, not just that which could be strictly allotted to explicit

school coefficients, so that our estimates of the school impacts are

upwardly biased.

Nonetheless, moving away frem average effects oﬁ schools does scem
a worthwhile step. It appears that we have located schools deserving
of further, more detailed study. 1t is probably also worthwhile to
begin looking for unusually affective school districts and classrooms,
and the wechodology developed in this paper should prove useful in such
cfiorts. As cducational researchers continne to develop new measurces

of school outcomes, and as they begin fccusing on tyves of students

rather than schoel means, they should remember that most statistical
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techniques concentrate on the average effects of all schools. For both
policy and research purposes, however, exceptions to the rule may be

more important.

o
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arose with respect to rural schools in the Michigan data, as

will be discussed below.

17. This data was graciously furnished us by Henry D. Acland of the
Harvard School of Education. We would also like to acknowledge
his help at a number of stages in this study. The data included
about 90 percent of the city's schools, but not every school

reported a score for every year.
N
18. A deviation from the assumption of perfect independence of the
various test scores was necessary to take account of the correla-
tion of the residuals between reading and math scores taken by

the same class in the same year. The tree below shows how the

eight residuals were generated:

1969-70 1970-71
\ \
b 7 4 7
N N P \
/ \ // \ // /
R M R M R M R M

Since the R-M residuals for a given year and grade are not indepen-
dent, we reworded the null hypothesis to posit that the pairs of

scores are independent.
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Let Xi be the number of scores in a school's reading-mathematics
pair (Ri,Mi) that exceeds one standard deviation above the mean.
Xi has-the possible values 0, 1, 2. Now compute a total score

Tj for éach school where Tj = Xl + X2 e v . . T Xj (j is the
number of pairs of scores the school reported). Assuming the Xi
are independent, one can compute null distributions for Tj using
the actual probabilities of 0, 1, and 2 successes per pair. Then
the actual distribution can be compared to the null distribution

using a Chi-square test.

The actual probabilities for the Michigan pairs were:

N P(X=0)  P(X=1) P (X=2)
Fourth-grade 69-70 1836 0.808 0.104 0.088
Seventh-grade 69-70 480 0.831 0.092 0.077
Fourth-grade 70-71 1891 0.806 0.112 0.082
Seventh-grade 70-71 530 0.832 0.083  0.085

A similar procedure was used in the New York district data.
One final note about the computation of the Chi-square statistic.
In contingency tables with more than one degree of freedom, one must
pool cells with small expectations in order that the Chi-square
approximation be accurate. Throughout our investigations we followed
a pooling rule proposed by Yarnold:
If the number of classes s is three or more, and if r denotes
the number of expectations less than five, then the minimum
expectation may be as small as 5r/s.
(Yarnold, James K., "The Minimum Expectation xz Goodness of Fit Tests

and the Accuracy of Approximations for the Null Distribution," Journal

of the American Statistical Associaton, Vol. 65, No. 330, June 1970.)
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19. The 15 schools comprise about 9 percent of tne 161 that reported

test scores eight times. These schools averaged two standard
deviations above ghe inter-school mean on each test. The standard
error of the regressions ranged between 2.38 and 3.94, meaning

that two standard deviations was around 5-6 test points. The tests
are standardized to have a mean of 50 and an inter-student standard
deviation of 10; 5-6 points is therefore between five- and six-tenths
of an inter-student standard deviation, which implies a change on

average from the 50th percentile to about the 72nd.

20. The 72 schools averaged 1.65 inter-school standard deviations above

the mean on each test, which is equivalent to about 3-5 test points,
given standard errors between 1.72 and 2.68. That much of an
average increase corresponds to raising an average child from the
50th percentile to about the 65th,.

Are the changes documented in the last two references large? Two
analogies may help. On most IQ tests, half an inter-student stan-
dard deviation is about 8 points; on the seventh grade Iowa reading

test, it corresponds to almost a full grade level.

21. The number of children tested affects the estimate of the mean

school score, since the standard deviation of X = o/V/n. The
variation in x will be larger for smaller schools, and therefore
among the outliers one would expect a more than proportionate
number with small numbers of students tested. However, the
statistical significance of the difference between the top 72

and average schools on number of children tests in fourth grade,
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. e T
the difference between v53 and v66 is not enough wo dccouwutr for

the magnitude of the outliers' overachievement.

22. See the University of the State of New York, New York State Perfor-

mance Indicators in Education, 1972 Report (Albany, 1972), pp. 17-19,.

23. The highest average over four tests was 2.92 inter -schocl wstiadara
deviations, corresponding to less than eight-tenths of an inter-

student standard deviation.

24, Since different regressor and response variables were used, the
results are not strictly comparable. However, for the same
reason they may set a more convincing upper limit on the number

and magnitude of unuéually effective schools.
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