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CD The last decade has seen a revolution in our thinking about -the effectiveness

0 of schools-. 'Recall the optimlitic euphoria in'the early 1960/s which led to the

I-6 beginning of the Head' Start program and the passage of the Elementary andSecondary
(:)

jrnEducaflop Aa-t of 1965 _The_education community eagel-ly and confidentially took

on such -Major responsibilities as breaking the cycle ofTpoverty and restoring

American Intellectual leadership-in -the world after the'Russian sputnik. And

seldom was head a- discouraging word.
a

The- first" discouraging word came in 1966 with the Oki !Cation of the Coleman

Report and the discOncertingfinding that no amount of reanalysis would make

disappear. Haw background was the major correlate of student achievement and -.

whenit Is was controlled schools had- 11-H-le additional effect.-

in 1969 Arfhur Jenserr-becan__alarticle with the- statement that compensatory

education had been tried and had failed. He was mat with shocked disbelief f and

%Dora', indigrsation.

In 1971- a group of -five and Corporation researchers In an Influencial review-
.

for the President's CoMaissiomon School =Finance, entitled- "Hew EffdctiVe
a

School Ing," concluded that no Variant of 'the existing system has been shown to
P.

be consistently_retated to students' educational Cxrtdornes. They-went on to point

,imi out slot if,all schools are equally effective but.are,not equally expegq;Ive-,

the prudent man might reach a _fairly obvious conclusion.

Now-on -the tenth anniversary of the publication of the Coleman report one

can say withOut anticipating Much argument that individual differences in' school-

0 'Paper presented as part of a syrnpoilum Searching for School Effects Through
Conventional MultIvariate Analysis and_Through the Study of. School Outliers.
American Educational Research Association Annual Meefing,,,San Francisco,
Calif., April 22, 1976.



achievement are due primarily to heredity or_to the early home enviromelt, so

what the school- does will- make littleAlfference.

Peirlsonally, I believe half of this statement. The evidence is convincing

that in the United States differences in intelligence and In school achievement

are determined largely by events occurring prior to the onset of formai schooling

and that most of these events occur prior to birth. However, 1 don't think tt .

follows from this that schools have little effect-. What does follow is that.

the school effects are small relative to-the-effects of other factors, not that
. ,

they are unimpOrtant or uninteresting or of little value. lf, =for example, hose

backgrounds and genes:Atere somehow homeoenized until they producedl only small

individual differences, one might expect teat schools would suddenly loom into

view as a potent and varied source of individual differences in aChlevemont.

_The-miost -beautiful music that-codes from the radio ts encoded as a relatively_

small signal on a powerful carrier wave. It seems probable that school effects
1

.are in a similar way superimposed as-a Small influence -on 'a -Very -large background

A

varlajcn, and-as a result their detection and study pose very difficul t 'research
-

4
problems. At present we'are at the crystal -set stage and what we hear is !mainly

static. StepL-wiSe multiple regression is an- effectiv; crysial which will- detect

the schoOl f;signal-from the background carrier wave, but we do not yet have

ampl=ifier or effective filters for extraneous noise, and -we are

from the sUperhetc;r8d ne-eirCult.

vacuum tub

a long way

Before mentioning some possible amplifiers and fitters let me first describe
s

our recent crystal-set study. ,It is not materially different -from other large

-.school effects studies that have used the school,as the Unit of analysis. But

perhaps the context for Interpreting the results is now different. We will' no
. %

.
,

. longer be astonished to find school effects thatare miniscule =in comparison
. :1, -

. with hare background effects and that are oulte.small relative even `io the embient .l
noise level. This new perspective mayenable us to listen more attentively.for

3
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the'in rtant message that we have every reason to believe is -there.

The analyses I will describe use much of the same data-discussed in this

symposium*by Suanson and Irvine. The Swanson analyses were done prior to those-
.

ditccibe and did not have access to census data. They also included.

privSte schools as well as publ-ic schtio(s. The Iririne analyses used the school

district -rather than the school- building as the unit. Thus, Our three-papers

represent Somewhat different ways of looking_ at essentially the -same
-v

The Schoa Effects Study.

. The New-York Slate Education pepartment conducts a-Pupil Evaluation Program

(PEP) in which each year all third and sixth grade students in the stile are

given a series of achieventent tests in repine and hath;matics.2 Studentsthrcs
1

on these tests were aggregated for school buildings, which yielded'sumary

measures for five subtests for the two grade levels fOr the years i969'thrtiu2h

1972: A series of factor-analyses of these data, using a-sampfe of 829 schools

. revealed: a large general -factor accounting rfortabout80 percent of the variance

among all the variables, involving mean performance. Thus, there was a very

definite tendency for schools to score generally high or generally. low over hqth

grades_for all four years on all five subtests. -There wasOhus; aMple justifi-
-

cation for combining the means for the five subtes-is into a singlefceneral achieve-
.

mentscore for each grade levei for the 1972 tests for .use as the-achievement

criterion for this study.

- The factor analyses alto revealed smaller fattors,identlfied withsuch-

dimensions as mathematics vs. reading test content,;.nrde leven-within school
-,

. -
,

.
.

variability and.g.ewnessof score distributions and temporal:-change e-over four'
- i

years. We have done studies of these Other,characteristicsof test performance

-

2The ninth gradels also Included-in-PEP, but was not used in this study-becnuse
not all ninth grade studentsiwere tested-during the yearS_Studied,

-c
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iq) a school tut will not report them here other than to say that correlations

,
.,

4014 sch
.

ool charactes:stics with these orsterIl.a were generally much, lower than_

. .

for general achievement and usually were not very Informative- In this study
. s

general
.

our interest is in the general ,achievement level of the school.

A variety of additional information was available about the scbootspr

theii- district for study_ in relation to the achievement criterion. These

variables may be Considered as falltielo into two broad-categorJes: 11 Input

variables which describe the population of students attending the schuoI ar 2)

treatment variables which-relate to the educational_ program of the school.

The input variables were obtained from...three-sources.

1. Reports of Characteristics of the students jn the school- by a Sthool-
k _

official_ to the Seta Education-Department's Betio Educational Data-Systcm (BEDS).
.,

2. The geographical location of the school.

3. Data from the 1970 U.S. census concsrning school district in which

the school- -is lotatdd. _census data have been aggregated fib:. the 734 School

districts in New York State, and data for the district was applied to all schools

in that district. Although New York City is one school district, census data

were aggregated separately for 31 sub---districts_in that city.

The treatment variables were of three general types all'obtained from the

A

Basic Educational--Data System.

1. -Characteristits of the educe* tonal program-Of thesOhooll.

2. Characteristics-of the teachers in the school, aggregated froM individual

reports to the State Education Departmeht by all teachers ih the state.

3. Financial resources available to_the school_district in which the school

is located.

The specific variables available in these categories are listed in Table I.

4,
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she data were analyzed separately for 1701 third-grade schools and 1133

sixth grade schbols.- Almost all'of the sixth grade schoollwere also In the

third grade sample, but about 3po schools had a third crade and no sixth gradk

This is essentially all the third-and sixth grade public schools in Zaw York

State.. Only a fe. wx-e excluded becasse-important data were missing. Although

the_FEP tests are -also given in private sShools, they were not used in this study

becvse some of the other variebleS sere not available for them.

The zero-order correlations of the four school achievement measures-with

the-24 school input variables and with the 24 school treatment variables are

showbrin Table I. This table shows that the correlations of the inOut variables

with achievement tended to be larger than were those of the treatment variables

as we have lejrned to expect.
rt

. The largest input correlationS were with indicesief the-etonoMic statue Of

the students' home. A school official's report of the proportio-n of children

.*
in the school from families on welfare correlated -.74 and -.75 4;h mean ochleve7

Ment., The correlations with the two census indices of_ the incidence Of poverty

were also substantial,: but but ten points lower, probably because.the cehsut
s . . .

data apply tatithe..sChool distri& rather thag to the individual school and they
.

were obtained two years earlier._ The correlations with mean famtly incoMe were -

_

still- fewer tuggestrpothat_the inCidence of poverty is a moresalient factor

for achievement than IS the general levarof-a-fftuence.-

This finding of a negative relationship between poverty and=achievement is-
.

certainly not new, but the very high cprrelations obserVed on a state-wide basis

should make us pause to consider the remarkable degree to, which lovachieving

schools are lace-W.1n poverty areas. Consider that..75 is about the test-
,

retest reliability -of our better pertonality inventories. This correlation is

larger than those-often reported for these variables because it is based on

3,

3
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schoomeans rather Van op-individual students. Yfet.'ilhen we look at schools

as-the.unit this i*what we see. As One moves, from the;pp. ofIvp percent of the

schools- who report no poverty students to the lower five= percent of the schools

who report more than- 70'per.!..en't povirty students average aChievement goes from

e

one-add-a-half standard deviations above themean to one-and-a-half below.
.

0
. _ .

4- Table. 1 b isi) shows -a correlation of about .6 between -the achieverqeiii level

of the school bnd the educational level of the population of the district in

whia,the.school is located.' This correlation was cuf almost in half by statls-
.

fical control for the economic variables, but it still reinained a substantiaA

and highly significant independent contributer to tht achievement level- of the

school.

' The high negative zero-order correlations Of percentige Negro and percentage

Spanish American'studentS with school- achievement that are shOwn in Tablp 1 were

reduced to-between---2 and -.3 by control. for the economic and eaudafionali

. variables, and most Of thiS reduction wasdue-tctthe.economic variables. But

with these controls the-racIal and ethniC cOrrelations were still highly sibnifi=

cant and were the- third most important set of Contributions to achieveMent differ
-k

the economic -and- educational- variables.

After control- for the-qconoMic, edUcational and.raciaf.rethnict-variabies, no

- other-inputle had _a_,Partiarcorrp-.1ati-on- with achievement-as-high as .1.

Although several were statisticallysignIficant
.

because Of the large-Sample,
/'

these were not consistent across the two grade levels.

One additional background variable deserves comment, if only because New'

(-
York City has had more than "its share of bad press recently. The correlatPon

In Table 1:of about -.3 of the New X9. 4k City-dummy variable w ith'achlevemtint

shows that low achieving schools tend to be concentrated In the city. However,

c -

after, control for economic, racial ethnic and educational variables this correla--

'flan was reversed in sign and was significantlypositive for third gradeschoo4s.

7-
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Must the relatively lowachievement level in 146W York City can be attributed
. a.

a
i, : V a

wellto social factorS that are already well known and does not represent the discovery
-- ..s 0.

of.3 crew problem for-the beleag-red city. Alas; the game reversal did not hold-
,

for the upstbte center cities.

The multiple correlation :With.sahool achievernelit of all input variables

that contributed- significantly to the equation was-84 for third grade and .35
.5

. . .
a

for sixth grade., These-Multiple correlations. are shown in_ Table 2. Thus, -we
. . - .

can account for a whoppirib 70 percent of the -variance_ in' mean achievement level

of school -buildings on the -basis of the background charatteristicS of students

in- the school, primarily the economic, eduCational and recial-ethniC status

, ,

of the tudent-s'Aipmes, 4
.

We now move' to tra relationship of mean achievement to the school treatinent
.. .- .

r.

variables. The zero-Order correlations in Table. I shoW that the largiSt re-
.

30 tionship was with operating_ expenditure per pupil, follovied by .6 group of
____

related variables reflecting the abe, experience- and salary- ofothe teachers in
-"' .

e -
- '.

fV .4- /

sthe school. However, these school characteristics were also correlated with

the, economic educational and racial-ethnic predictors of -achievement. tilt is,

4)-t

thus,; necessary to control- these haciejrdlind-Jactors to -study More directly- the

e=ifects;of scho-61 -varlableS on achievement.'

Oia crystal- for detecting -small school effects in the- presence _of large

background- variation-Ls 1p-wise mulipe regression analysis. We _allow the

"program to -bdtld -up a -regression. equation by- addingg_ _input variab les one, at, a time

until nciadditiOnal input variable contributes. significantly to -prediction of

achievement, -Ssentialty:iiie-aril results are Obtai.qed--by forcing all input

\-
variables into regression -at _one step, -but the final- equation Is somewhtst neater

with- the stepwite procedure and: the individual stepsdprOvide additional Interesting

information. We then !or* at the -partial correiations pf-the-treatment variableS
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with achievement cpntroilina for significant inpuLi-pors.. At this

point we have a chofc three coefficients totrepresent thesp residual

relationsh

.

The beta weight- the treatmentreatMent variable would- ee if added to
.

the equation
. . ..i

with The input variables.' This is the relationship of the treatment variable

.as is Ip'the criterion as is independent of -all= the inpdt variables. These are

the path cosff icients usied in th analyg.is.

2. The part.correlation. This,is the relationship betweenthat part of

thd treat-dint variable that'is independent of the input yferiables.Olth the
=

criterion as is.

3. The partial Correlation. This is. the relationship between ttio sets of

residudis will) the input variance taken out of both:the treatment variable and

the criterion.

When the input variables accounf_fbr a large-amount of variance, as they 4- -

usually do in school effect StudieS, the difference between,these three coefficients-
-.

is substahiial. In the present analysis the beta weights and the partial cerrel-
1 _

\ A
,-.........4...

at ions differed by as much as -a factor of three or lour. Thus, if one wishes- to.

.1 .

make the school effects look small he should user the partial_ correlation. If he

wants them to lOokmihisCule-he-should the_ha beta weight. The part correlation.

is an intermediate Chbite. 0"1-

Since our school, effects need all- the-helpthey-can _get, vechose-the'

partial correlation-to represent them in Table 3;- These coefficjents, thus,

represent the correlation to be q?cPected between treatment and -achievement

variables-witKthe greatly reduced variance they would =have if the input
. .

variables were held.constant..
P-V

Table 3 Shows that operating expendituce per pupli,.Which had a large zero-

order correlatiOn with achievement, was not significantly related after control :

4

I.
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. .
for student input: The cluster of.veriablet representing te cher experience,.

* b. 1

;ace and-salry, however, remained significantly related to achievement in both
- ss

third and -sixth grade.

In addition, acedemic orientation of the school as might be-inferred" from

traditional- clastrOom arrangement _aneute of _ro.emr,-; for academic were

tigni:fieently related to achieve-Mont atter control for -student
L

The significant negative partial correlation of the presence of compensatory

programs. with eichievement protably rgfiects the fact that these programs. tend to

exit- 'where they are needed to an extent that was not completely washed -out by
. - ,

. ....- .
our input controls. At least this seems- a more reasonable interpretation- than

.
... . -,

A
attributing some detrimontel influence to such programs. However, there is a ..

... . 4.
cost.,of Making such a-- felicitous ipterp2tation. _To do so,- We must admit that

. .
. . .. -

, our input controls leave Something to be desired, and, to be consistent, we mutt

extend the term -interpretation to the positive partial,-correlation- of achieverriont

-with the-pretence_of prbgramt for the academically tale nted.

This suggestion of i ncomp I ete .oOritro I for input might .d itmissed as

inconsequential if the -- partial correlations with other treatment Variables were

relatively large, -but they were =not. The- largest possible effects accounted-

for on I y. one or two 'percent Of the reS i due I- variance in achievement. Thus,- the

problem Of input centrol it terjous, Sin ce input accounts for about 70. perceht

of the total- variance in- achieveinent, caritrols for input that There as much- as

90 -percent effei-ve could still leave uncontrol=led input effects_ about as large

as the'schooi effects that are likely to be observed. It :is eXtremely iinPortant'''

to control as much of the input variance as pOssible, but Lt seems

`,filet a. background noise will remain that it almost as =loud as the signal:t.lriice
. 1

;# the early crystal set listeners we must strain our ear tc separate the 4neenitigful

signal from the-e'nnoying static.

r4A,
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The finding that the cluster .of r'elated teacher variables -- experience,

pge, education anfl salary positively related to achievement after input
.

controls at a high =level of significance at both grak l eve l s -seems to me to- be

a meaningful signal that stands out from the noise. Simi Ler findings-emerged -)_ ,

from the analyses reported in this symposium by. Swanson and by Irvine. Although

These analyses :were based on essentially.the same data the arprolches were

different._ _The- input7outputstudre$ covered by- the review by-the -Rhc--corperation:

researchers frequently reporlted ppsitive effects 'ter teacher experiente and

rarely -reported negative- effects.
-

. Per-flaps all' of this is:_beginning to form remeanirigful p_attern_, -but the-

,

pattern- iS_ represented in- a so--weak that if_ is d.rffileult to perceive.

What IS needed is an -amp lki,t ler. The -extreme groups approach .used- by- Swanson

very -effectively amp Ifi_f I.-es the fIndings,, but it also am01-1f--Ie%the noise-,ge we

are not.much'better oft.- -However, the extreme -groups approach facil=itates

an additional ,s-rep, as SAnsori- suggests, whith Will aMPI.Ffy thd s i gna I and.. not

0

the *noi-se. wit yip not the age or the -expetienteOr the.-salar-of the -leacherF-

-.In -6--sdhool-4.4t- promotes student achleyethent. "I t i s something that IMpengeS

Mudh..mpre -Hy -hhe students erd that I S very imperfecily represented

by. these- gross. indicators.' .1'he ietu Its so- far suggest =hypotheses -about what
.

the more sa pent var lab reS are I i ke l.y to beV- The outlier approach Makes 11-

feapl b I e to CO, Id eCt additional data frOm extreme schools -Po., tet.tho.1..e hypotheses.

I n: boric I us i on, /-h-qe you will' 't me' to. carVy the radio apatogy one
o

7-

-st6P ofurthep _and sugg6st that the c6ntr iced experiment IS, an-effeeti ye- S-1-1.tor.,_

which -selective I y -enhances the signal' and, -attenuates_ -the- noise. Yet It regre-r=.

- ab I y '11'as serious l imitations for the stu y,-of: schoo 1= _effectS -1 n_ the real wor Id,.

V ,

It 4-s expensive; _it i s -pal itiaa I ly d i cu.! t, tic" iMpleMent, and- It must -be pre;
.,.; I

diselly turned,to theVspecitic effects to besietected. Thiis,- the most appropriate
,..

-research- Strategy at.present seems to be to-continue the breed*.;b4h&-.41dtii-tiut-

statit-,,adden- regression, and' outlier. studies unfit strong-inferences are:

.iyalleble, that are'.worthyHof ekperimf
-ltPl' 11
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- Table 3

Partial Correlations of School Tteatoent Variables
with-usen PEP Achievement Score

Cdntrolling for School- Input Variables

School Characteristic

I

Partial Correlation

Grade 3 Grade 6
(N = 1701) (U-= 1433)

Characteristics of School Programs

Student/Teacher ratio
Program for the academically talented
Compensatory program
Students/total rooms rati o

Students/regular classrooms ratio
of rooms used for academic purposes.

Classroom arrangement traditional
Classroom arrangement cluster
Classroom arrangement open
Corrective reading program
Corrective speech program

Characteristics of Teachers in the School

I, Uncertified -.03 .00*

% with less than Bachelors degi-ee .04.* .06*

% Bachelors degree only -.06 -.09

% with Masters +30 hours or Doctorate- -.01* .02

% Occupation other than teaching- last year -.05* -.03*

% Tenured -
., .07 .10

Full-time _
-.03 .02* X

Mean degree status . .04* .06*

Mean number of years experience in this district .09* .12*

Mean number of years teaching experience -AB* %13*

Mean salary, .04 .09*

Mean age- .09- .13

Financial Characteristics of School District

Per pupil expenditure -.02 .00

.03* .04*

.05* ,11-

-.07
101 .014

-.94.
.05 .07*__

.04 .05

-.01-

404 .pi

,04

.00 .03

<.05

AI


