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NATIONS, SCHOOL DISTRICTS, AND SCHOOLS: AR Wl}’a &

- . .. 4
THERE SCHOOLING EFFECTS ANYWHERE?* . " %

Char]es E. Bidwell
The Un1vers1tj of Chicago

%

I imagine that my topic seems pretty old hat. Everybody knows the

Coleman Report (Coleman, et al., 1966) findings and their robustness., No matter

how members of the Harvard Seminar (MoﬁteT]er and Moynihan, 1972) analyzed the

Report's data, the principal findings were suspaihed: namely, the main predictors

of ‘the academic performance. of individual students are not to be found in the
.. ,

N o :
school, rather they are in, the family and neighhorhood (or in the extension of

these into the school in the guise of student body composition or friendship net-

works). We know equally well Jencks' (1972) conclusion that because the relation-

shiPs between attributes of schools and presumed immediate and”ultimate outcomes

of schooling--among the latter individuals' income streamsiespecial1y--are so weak, |

o

i “ /
it makes little sense to think of them as means for equalizing 1ife chances in

'society. Better to concentrate on making schools nice places to be and turn to

othef,more potent tools to promote equality.
Just the same, I want to reopen the whole question this ?fternoon. There

has begn an unfortunate tendency--among social scientists, policymakers, the press

,'and‘tne public--to draw from these findings and arguments the cone1usion~that in-

vestment in education (whether it be money, people, or support) doesn't and can't
count! for very much. This conclusion was not drawn by 2ither Coleman or Jencé;\x
and is fallacious in several ways. For example, if we found thatfpeople e001d
learp to swim egua]]y well in any kind of pool, it might make sense to byi]d
on]&rsimp1e swimming pools, but not to stop building them entjre]y.

the, assumpt1on that what we now&days call cognitive 1earn1nq is important in

* 1
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,' But. this, however valid, is not the issue I want to address. I begin with




contemporary’societies, both for.persons and for the society“itself. I find it
hard to argue against the propos1t1on that one's life chances in a society 11Pe ’
ours w111\bé poor un]ess he. has a pretty high Tevel of 11teracy and numeracy and
is prgtty‘kn6w1edgeab1¢ about the social, biological and ﬁhysica] processes in
his Qor?d. Even if the te]ationships betveen amounts ot cognitive ]eérning aﬁd
such things as life-time iﬁcomes, occupational.attanment, or rates and levels of
political and social participation aren't linear or monotonic {and I'm pretty
sure most of them aren't), ‘there undoubtedly are thresholds-of 1éarninq below

which there are very lTimited chances for a reasonably full share of the soctety's

‘goods and reasonably full pprticibation fn/its institutions. ‘

To -document this assertion a bit, Herbert Hyman, Charles Wright and John

Reed in a forthcoming book called The Enduring Effects of Education, present con-

s - R
v{ncing evidence, (from an ingenious secondary analysis of pollsters' data) that
/. . /

Americans with/ﬁessqthan a high school education lack many of the simple items

of informatid; (about the po]ity and the world of work, for example) that seem
: S 4 , . : M '
to be c]eqf]y requisite to effective social participation.

‘)fven if one agrees with Randall Collins (1971) that the principa® con-

4

tributibn of schooling to adult social deétinations is only to cértify and

/ L

a]]ocate neverthe]ess within the educat1on system itself, a student's record of
academ1? performance opens or closes doors to the more advanced forms of training
that in, turn are do;ruays to occupat1ona1 attainment and 1ts status correlates. /
My po1nt is this--if we do want to foster equality of 1ife chances in thé
United States, then at the very'1east we must maintain a system of. schools in :

which the essential elements that affect opportunities to learn and to achieve

academically are distributed as.équally as possible. This is true even if one




seeks equality of educational resu1ts--the;minimum requisites of Tearning and
_achievement must be avai1ab1e to all, whatever may be added .on for some.

Similarly for the societx itself. Whether one reads,. say, Robert Lane
(1966 ) dr Carlo Cipoﬁ]a (1969), he cannot fail to be impressed by the close
connections.between the efficiency, adaptability and dnnovativeness of a society
and the presence throughout its population of highly- 1iterate, htqh]y-numerate
and well-informed persons. It is not just a matter of a suff1c1ent concentrat1on
of the educated among e11tes, rather the requisite is a fa1r1y high Tevel of
educat1on even]y -distributed. : . o

Whether one's concern is for the collective or individual welfare, then3 a
hiah prevalence of Jearning is of no little importance. °The question, however,
. is whether schools provide an effective means to bring about this pattern of
attainment. Schooling may not be a potent tool . for redistrfﬁﬁt?ng income, but
is it a potent tool for 9qua11z1nq even educat1ona1 life- chances themse]ves?

On their face, the Coleman findinas say no. ‘hether one a1ters the
money spent, the qua]ity of the teachers hired, the number of rolumes in the
school Tlibrary, the availability éf science laboratories, or whatever, students'
rates of Tearning apparently are little affected.‘ The prihc%pa] tool for intere

vention seems to be the class and ethnic composition of the school's catchment

area--a tool that has proved to be reharkab]y’unwieldy.

Now measdreg ot curriculum and téaching methods are notably absent from
the array of variables in the, Co]eman Report equations. Cons1der, "though, the
recent viork of John Carr011 and BenJam1n Bloom on Mastery Learning and of Michael
and- L1se Wallach on tutor1nq 1n basic reading skills.. Especia]]y vhen coupled

w1th the’ f1nd1ngs of Wiley and Harn1schfeaer (1973) that adding a s1mp1e measure

of amount of exposure to schooling to the Coleman Report equations markedly 1n-
o i ) .
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creases.the variance in students' attainments attributable to school, the work

of—Carro]] B]oom, and the ua11achs .gives pretty strong ev1dence, not on]y that
students will not learn what they. are not tauqht (whether by a schoolteacher or

in some other way), but that they probably learn as a function of amount of

i

exposure and opportunity-to-practice. j

A

-In short, what transpires in'the classroom, between students and teachers,

student and_student, and student and cu}ricﬁfym,may have substantial consequences

,,._—e/'.
\ . .
not. probed very much into c1assrooms and curr1cu1a
To return to the theme of equality, is there any way to insure that ex-

posure to favorable classroom‘env1ronments and. turricula is more than fortuitous--

\
i

‘or to insure that good teaching and good curricula do not become, or remain, a

mark of pr yi]ege? Can school orqanization by virtue of its effects on the
probabilty that students W111 encounter fostering c1assrooms and cur"1cu1a be an

\.—-—/
effect1ve instrument of policies for equa11ty of educatonal 11fe chances’

-
-

An interest in the ordanization of schooling and its relation to the dis-

tribution of educational life chances implies an eco]odica] view of sch001ina--an

attempt to see whether and how the organ1zat1on of schoo]s, school d1str1cts, or
even nat1ona1 systems of education may transform env1ronmenta1 inputs into
aggregate 9utputs of cogn1t1vF attainment, that is, certain levels or d1str]butions

1 of attainment within successive cohorts of students. .

-Neither Coleman and his collaborators nor any of the other investigators

whose.findings on school effects have been so consistent]y negative has taken an
eco]ogtcal approach. For Coleman et al., for egample, the concern is to explain
the attainment of individual students. Moreover, they took the school as essen-
tially a closed system, acting, ashit were, vithout any constraints ﬁpon or
stimu]i to its operations éxcept those imposed by its.owm properties (such as the

_ rac1a1 or soc1a1 class compostion of its student body or the average verbal

f [:R\f:ab111ty of its teachers) g N ’ 4

Full Tt Provided by ERIC.
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for what and how much students 1earn£ hhe Coleman Report and similar studies have ‘,

m
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It seems strange to me that those of us who have been concerned with
schooling as an instrdment‘of social policy have been prepccupied»with the ante-

. cedents of individual rathe} than aggregate academic pefformange.. To foster

students' 1ife chanctés we must. remove sftU@tional barriers to their performance.

-

}n the -absence of a utopian wealth of resources, to do so-nequires that we

structure schoo] situations so that on the average for a given cohort of students,

these barriers are 1ow In short we must be interasted in the situational (Br
socjal organlzat1ona1) properties of schools, schodl d1str1cts, or nat1ona1 Sys- .

_ tems that aée corre]ated most strongly w1th variation in the probab111t1es of
attainment w1th1n student cohorts |

L4

Social scientists, nevertheless, have been taught to be vary of ecol-

ogica] approaches of the "ecd]ogica]-fa]]acy.".‘while it is true that ecological

corre1at1ons can underest1mate individual var1ab111ty (and lead us to erroneous

conc]us1ons about relationships be tween rcological propert1es and the behavior
of individuals), it also is true that individua1l1eve1 corre]ations can under-

est1mate aggregate dlfferences in rates or patterns of behav1or. Te. fa11 to see

and app]y th1s pr1nc1p1e isy in logical terms, a fa]]acy of compos1t10n

It is hardly surpr1s1ng that 1ng1v1dua1 d1fferences in behavior (such as

N ,
academic ach1evement or 1earn1nq) are more powerfully explained by individua]

d1fferences in persona11y 1nt1mate and more 1ong-stand1ng charactenlst1cs--for

examp]e; those associated with family and kin networks--than they are by more

findividua] and aggregate phenomena form,twb serirate and non-comparable E]asses;

\,

|
global and less enduring environmental properties. Nevertheless, in a sense such - |
1
|

t6 Judge one by the other seems 1nappropr1ate ’ ST
l
1

In the present case, our 1nterest is not in exp1a1n1nq 1nd1V1dua1 1eve1s

of achlevement, though this is valuable knowledge for other purposes He are

»
’ . /
‘ !
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after péoperfies of educational organizations (schools, districts, or national

systemS) that have noticeable e ffects on prgbgﬁi]i¢ies of_attainmeﬁt and
can be% aitered in the interest of sociaﬁ bo]icy. Therefore, we must‘
find out how thé organizafion’of school{ng intervenes betwéeh,énvironmenta] ih-
puts from the school's catchment area, ihe di;trict's commuﬁity; or the nation
anﬁ.outputé of learning. . In this way, wé‘wif]_]egrn how -in the aggregate
" .educational T'i fe-chances may. be altered. / ‘
At the risk of béing tiresome, let me stress that the question iS—hof
o to expiain as fu]]y as possjb]e (or to foster as mugi,§§ possible) the learning
of individual students. This question is of a different order than the one. I am
addreséfng here. To answer it requires indiQidua]-]eve] analysis; to aqt‘oh the
knowledge obtained presumably wod]d requiré individual attention to students
yiéhin thefc]asﬁhoom (such as the Né11achs' tutoriﬁg program for teaching basic
‘reading readiné skills) and some kind of intervention as &el] in'the extra-
school situations of these students.
" Rather, the presént question is to discefn the ecological correlates of
intra-cqho?t rates aﬁd &istributions of learning, to interpret them as indicators °
of the consequences of school attendance on the probabilities of varieties of
school 1earping %or a student cohort, and then to use fhis know]nge to keep
thése probabilities as higp as.po§sib1e through organiﬁationa] means.
This ecological qpproach need not regard eﬁt%re stddent cohorts as un- A
gj%?erentiéted. One can estimatg the_eco]ogica] correlations for the whole cdhor;
’Qf §eparate1y for any parf‘of.jt--ma1e§,and,femé]es, whites and ﬁon-whiteé, and

o so on. But, again, the phenomenon to be explained is not how sex or race, as

“ .
individual traits, affect learning, but whéther the ego]ogica] correlations and

therefore the probabilities affecting rates and patterns of learning differ

//’:
/
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between the sub-cohorts of male and female or white and non-vhite students. The

policy:-chjective is to increase the precision of.intervention into the organi-

s

zation of 'schooling.

Because ecological variables affect aggregated individuals, while .an
ecological variable may’not_have strong effects on individua1s,.these'sma11
effects nevertheless, may. cumu]ate~§nto relatively 1arqe effects at ‘the
aggregate level. So, for examp]e, wh11e having a well-trained or competent

teacher may account for on1y a small proportion of the variance in an individual

student's achievement (e1ther abso]ute]y or in compar1son with other traits of

individual students), neverthe]ess the cumulation of such sma11 effects may re-
su1t in stronger ecological cqrre]at1ons. ‘This difference between 1nd1v1dua1
and eco]og1ca1 correlations has substantive significance. It means that ecol-
og1ca1 correlations--in _the present case correlations. be tween propert1es of
educational organizations. and rates or distributions of learning--can indicate
whether barriers to learning have been lowered for an entire cohort (e.g., a

fairly even rate of learning right across the cohort) or differentially for some

'of it (e.g., more rapid gains near the top or bottom of the cohort distribution,

or for white or non;whjte sub-cohorts).. The bearing of this information on such

issues as provid%ng_for threshold-equality in chances to leam or assuring a wide

distribution of literacy, numeracy and know1edgeability in aipopulation is obvious.
In ‘the remainder of th1s address, I shou.d 11ke to draw .on some of my

own research and\\hat of two econom1sts Byron Brown and Daniel Saks, to illus-

trate the ecological approach to the study of the effects of schoo11ng. During

the past year, working with a sociologist-colleague, John Kasarda, I completed

a study'of the educational effectiveness, for the school year 1969-1970, of the
178 K-12 school districts in Colorado (Bidnellaand Kasarda, 1975). Kasarda and

ol
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1 bega;:;;Eﬁ the simple notion that an& organization (inciuding an edﬂc?tiona1
organization) -can be Yiewed as'aniarrangement of humqp activity to tranéform
environmental ipputs into outputs (goods or services of whatever kind). If so,
the particular o%ganizationa] forms that one observes in sghoo] districts should
vary with the inputs tﬁatathgx‘receive from their environménts. These forms

S .
ou?puts-(e.g., rates and distributions of acédgmic achievement).

As I have said, this ecdldgical aﬁproach can-be applied fb any level of -

schooling effects have been concerned with the properties of schools, treated

%n the analyses, however, as if they Qere properties of studépts themée]ves.
Yle chose the district, believing that the local school may noi be an especially
productive unit for ecological analysis. ’
There are several reasons for ihis belief.] First, there is little véri-
ation between schools in the morphology of adminigtrafive control (e.g., its
relative centralization), moré between school districts. Second, budget-making,
which affects such'things as the differential a]]ocaiion of resources between
fuﬁét1ons Z:}between schoo]s. is a central-office and school board respons1b111ty
Third, the supervision of teachina and the work of such specialists as counsellors

or therap1sts often is conducted district-wide. Fourth, one important component

Yf the speciaL;zation of instrgg;ionl-the specialization of schools--pertains

to the district. e

l

In point of fact, preoccupation with the school, as well as with the

correlates of individual differences in learning, may have resulted in the neglect

"

of the ecological approach (and dependencies. among environmental and orgaﬁiza-

tional variables) so characteristic of school effects studies. For example, the

X

also should interpret observed correlations between these inputs and the districts’

educational organization. The Coleman Report and Ehe,subsequent studies ‘of 3

*




very fact that fiscal resources are initially received and allocated at the
district level may have 1ed 1nvest1qaters to ignore imparities in the allocation
Aof resources across sdhools within a di;trict and ways in which this L.dgeting
may -affect variation in the~staf?1ng, strdctura and activities of schpo]s,.
measured as district properties. ) _

(i} Nevertheless, the more important shortcoming of the earlier work, de
thought, was the faiiure to explore ways in which the organitation of schooling
may intervene between inputs. and aggregate outcomes. We required a specific model
of this organizational medi;tion,»and the model we used is shovm in this figure.

The mode1 is a simple one, part]y because our \deaé are not comp]icated part]y

because of 11m1tat1ons in the data available to us from the Co]orado State

\

| .

. \ P N

Notable among these limitations is the fact that our data are cross-
/ |

Department of ‘Education.

. . i ’ . . .o\ -
sectional, while a fu]]-sca]a ecological analysis, would be concerned with change:

in the. env1ronment in organizational patterns and within and batween cohTrts,
H i

" in rates and d1str1but1ons of students atta1nment Another 1mportant Timitation

is the absence df data about inputs\of s tudent a%111ty to the Co]orado d1str1cts,.

- ' v : ’ N ‘. 1
a Timitation we hope is partly overcome by data about the socio-economic and

educational levels of the parental risk populations of the districts’ co@munities.

. . !
The relationships shown in our model follow from certain assumptions

about the characteristics of instructional technology, the goals of schod]ing

lie assume that instructional technoiogy is primitive, uncodified and Tlabor

intensive, with the teacher at the focal point of the work process. tloreover,
\(

and the legal and policy framework of public education id the dnitad States. ) '1
|
|

§Ch001 districts must enroll all students who present themsq]ves, vhile in the

short-run they can do lTittle to alter tax rates, property valuation, or the amount

4

. ' \

! 1 v\
i

.
* ~
. .
i . . . #
.-
* .
.
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of state aid. " Hence thp principal means avai1ab1e to a schoal district to adapt

to varying amounts or qualities of student input is to raise or 1ower the ratio

of teachers to students (Uithin the Timits of union contracts and beliefs about

- ———

optima1 class sizes). As enrol Iments grow, schoo] districts in the short -run

<
!

mugt move- fairly- quick 1y to ration,their teachers.

|
H

‘We assume that the goals of public education are vague and often subject -/

to a good deal of disagreemént within a school district's community There is-
no -clear or widely- accepfed’eVidence of relationships between students' _attain-

33
ment and either curricular or teaching methods. Consequently, sshool districts

./ \

are highly vulnerable to parenta] and community preferences about, fOr example,
’teacher qualifications, the availability-of student services or curricular
"innbvations." So, too, as school district income grows, it is ]ikely to be in-
vested rgiatively heavily in such things as numerous , wel]:trafhed-teachers or .
support specia]ists, independently of the size or quality of student input. The
vagueness of educational goals a]so implies. that when a school district judges.
that its student.input will be difficult to teach, it is likely to respond by
hiring the best-qua]ified teachers it can find, by adding to. its staff of pro-
fessional Specia1ists-(e.g., remedial reading teachers), and‘by adding instruc-
tional "innovations"_thoughfto p.-omise more effective teachinq. (If it does not
do these things, our model sugqosts, the constraining factors will be the Navail-
ability of revenues, the perceived need to add sheer numbers of t \Eachers, or the
1ack of community support for -such-eftorts.) ‘ _
:Looking now at the figure, we had available four measures qf school
district organization; PTRATIO, the ratio of thexéotal number of students in
average daily attendance to the total number of c{assroom teachers (in full-time

equivalents)" ‘QUALIF, the probortion of all certificated personnel with at least

/ 00012
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the Master's degree (e rough measure of the.aggregate professional qualifications
of the teechtng staff); PROF, the ratio of all professional support staff (e.g.,

. remedial reading teachers and counse110rs) to the number of c1assroom teachers

S i

:(1n FTE), and ADMIN the rat10 of the total number of adm1n1strators (e§c1ud]ng
\ c1er1ca1/staff to c1assroom teachers (in FTE) o -
- , There a{so were f1Ve env1ronmenta1 var1ab1es for which data were avail-
‘ab1e SIZE . (the tota] averaqe daily student attendance); RESOURCES f1sca1
resources (the total annua1 d1stt4ct revenue per ADA); DISAD the proportion.of
all schéo] -age ch11dren from families that were*below the Census def1ned povertv
. . Tine; and EDUC, the proportion of males 20-49 years old and fema]es 15 -44 years
‘ old res1d1ng in the d1str1ct (the parent risk popu]at1on) w1th ac 1east four
"years of .high school educat1on. (The f1ftg variable, PNONV, the percent of
the district's resident oopu1etfon classified Py the bensus asAnon-white, served

& ) - - . .
as a disturbance term rather than an exoqenous variahle because

.

o
,
{

‘Census categt:y, Myhite," 1nc1udes Spanisif- -speaking persons who, in Co]orado
Y W

contr1bute a large proport1on of the pupils in the public schofls of 1ow ‘ o
. \ ’
> measured‘abﬁ]ity and from low-income fami]ies)}_ﬂ:\ \

" ‘ .
o e P

Most o*c the predicted re1at1onsh1ps between the °nv1ronmenta1 and sch001

d1str1ct var1ab1es follow directly from the assumpt1ons that I have Just outTined:
‘the rationing of teachers given h1gh enro]]ment the respons1veness .of teachers

¢ qua11f1cat1ons and the relative size of profess1ona1 support staff to fiscal re-

second of these variables presumab]y 1ndexed by DISAP, the th1rd by EDUC).

]
|
|
sources, perceived d1ff1cu1t1es of 1nstruct1on and parent/community demand (the . %
3
1

Intadd1t1on, in view of the simple organization of teach1nq 1n most school |

L *

d1str1cts (the 1ow 1nterdependence of schools, classrooms ard, in the h1gh school,
- \ . . .
sucdcct—spec1a]1zed teachers), we exgected school d1str1cts to accomodate in-

creasing enrollments without nota. le increases in coordinatlve problems, even \\\\\\\




\

: "/ - : . ‘ .
lowering the intensity of instructfoﬁal~supervision without immediately visible
/ ) N i .
! / N
resu1t§. Hence the pred?cted-negatiye;efﬁect of district enrollment on adminis-

trative intensity: e also expected that larger Communities (for the. most part

those with large enroliments, vaen €olorado's K-12 districts), having larger

N

teacher recruitment poo]s and better 1nducements to offer teachers would attract
more h1gh1y qua11f1ed teachers than sma11er d1str1cts Thus the positive

re]at1onsh1p between teacher qualifications and district enrollment. ‘“‘

Al

As measures of schop] district output, we were able to use med1an grade -

- I

standard1zed ach1evement test scores in read1na and mathemat1cs for h1gh school
students, RACH and MACH./ If our ecological approach were valid, none of the
environmental.variabies (except for the disturbance term, PNONW) should have a

direct effect on either ot these median scores,

Though our eco1oq1ca1 notions said othenv1se, intuitively we-were not

:

at a11 sure that any of the schoo] d1str1ct variables would have more than trivial
o

direct effects on these scores, If any were observed, however, we expected them

»

to be those® shown in'the fiqure GiVen the 1ahor41ntensive, uncodified, techni;,.

ca11y pr1m1t1ve character of teach1nq we expected teachers\ own instructional"

"sk111s, roughly measured by teachers' qualifications .and the per pupil shares of

teachers' t1ne,to be*positively related to students ach1evement. (To be surey

classroom skills and qualiffcations are very imperfectly related and, given our

assuniptions, are likely tg. reflect idiosyncratic elements in- teachers' work.)

As for the relative size of the professi nal support staff, we expected

only weak pos1t1ve effects given that many of these staff do not work d1rect1y

_wfth students or with any large propotions of them may not he used effectively

by teachersz/,and do not perform services directly pertinent to academic

R .
‘achievement (e”g., school nurses or vocational counsellors).

%
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Fina]]y,'from the Tow interdependenca of academic units within school
districts, it follows that the principal contributions of administration to

. . X v )
school district .effectiveness will occur in non-academic areas, with the

_possible (and in our study untestable) exception of the supervision of instruc-
N ) . . ] p .

. . . - . ! A 4 ; - .
tion. So, given the short-run inelasticity of school district revenues, admin-

istration should divert resources from instruction at a rate not overcome by its

‘contribution to instructional éffectiveness. "Hence the predicted negative

effect of administrative intensity on studgn@s' achievement..

) In our data analysis, we used the Simon-Blaluck method, supplemented by
) ’ ’ ’

path-analytic decomposition of the zero-order relationships between the .environ-

. mental variables and the two median achievement test scores. The results were

P R .

_encouraging, n almost all

N

\

ases consistent with our model. Table 1 shows the
pattern of envi?Bnment:schoo1'distﬁict organization re]at{pnships fhgiiﬁg had

\ _ e

predicted, except for the weak éafreTafibhsmEéEQéén non-fiscal inputs to the
&Eo1orado districts and the proportionate size of prdfessfona1 support staff.

In short, while socio-economic éhéracteristics of a school district's bopu]ation

infﬁugn&e staff quaTifﬁCationé, tﬁey have ne significant direét effecté on the

formal stkugture of the districts.‘ Struciure is }esbonsive only to enrollment

and revenues. (As we had expected the percent of non-white popu]atidn influenced

o

H

none of the district variables. Indeed it was not even moderately correlated with

. !

the‘othefienvironﬁental variables). _

Table 2 shows/fhe stgpdardized bartia] coefficients for the rearession-
~of each of the two, median achievement test scores on the four school district.
variables gnd the disturbance term. Aaain our predictions are’geﬁ@ra11y conﬁ¥rmed;
the engptions are the non-significant effects of qua]ificat{ons on mathemat?c;

‘achievement and of staff suppart on both achievement measures.

'
f I

o T igo0ts
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/}Jindirect influence of fiscal resources on achievement levels.
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Next we regressed the reading and mathematics scores on eath environ-

mental variable, contro]iind for the four district variables. If there were no
measurement error and -our predictions were corﬁect, the partial regression co-
efficients shou]d be .zero. fah!e 3 shows that indeed none of_ the coefficients
is statistically significant and/a}i except for the relationship between parenta1
education and mathematics acnieiement aﬁbroach~zero. _

As a final step we computed the effect parameters, using the full mode]
.and. decomposed- the pertinent -correlations into direct and indirect effects and
joint assocj_t jons. Table 4 shows the resuTts. This table revea]s the strong
Yhile attention
only to the direct effects would lead one to»infe} that resources had 1itt1e
impact on achievement,.the indirect'effectsrshon that by influencing the stfuc-
ture and staff/gua]ifications of the school districts, resources did have a

The indirect effect of this variable results primarily

?

substantial impact.
because it lowered the number of pupils per teacher and raised staff qualifications
- ‘Schoof district size, on the other hand, has Virtually no net effect on .

.reading or mathematics achievement levels. Not only are its direct effects fairly,

small, but size has opposing indirect effects on achievement. While it improved ;

achievement especially by decreasing administfative intensity and raising staff ;

. qualifications, large size ]Jowered achievement levels by increasinﬁ pupil-

\
teacher ratios. \ /

\ .

“Median school district scores fcr neither reading achievement nof n%thl_
ematics achievement were independently inf1uenced by the proportion of students
from economically disadvantaged families. Mote that both the direct and indZ?ect

effects of this variable are ned]igib]e. TheJnegative zero-order correlations

_ between the proportion of disadvantaged students and reading and mathematics .

!
achievement resul ted primarily from the association of this variable W1th other

env1ronmenta1 conditions that inf1uenced achievement

00016
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Nhile the total effects of the educational attainment of the parent risk

»

popu.ation on readinc and- mathematics achievement are of Simiiar magnitude, the
éausal patterns diffeir. This variable had only a slight direct effect on reading
achievement but a much stronger direct. effect on mathematics achievement Con-
verse]y, parental education affected readinq achievement pOSitively through its

1nf1uence on staff qualifications, while this indirect effect was negligible

Education of the parenta] risk popu]ation is very likely a proxy for a

variety of family and rommunity attributes that influence academic achievement
\

ffor mathematics achievement.

|

j (for example, the proportion of families prov1dinq hiqh levels of cognitive

' stimulation to children or the avaiiability of books in public 1ibraries) That

i

J. this variable had on]y a sTight direct effect on reading achievement therefore,
~ ; s unusually strong eyidence of the association between the staff quaiifications

/ and»the;academic output of the_Coloradc cchoci districts-ithe more so since the
1eve1'of\auaiifications of the certificated étaff is no more than an approximate ,
f indicator of teachens' competence. The findings for mathematics achievement$are
education of ‘parents. and a modest direct effect of staff qua]ifications.
Decomposition of the correlation coefficients supports our predicticn
that percent nonwhite should affect achievemént jeve]s,independent]y of othem
/ ivariabies in the mode]i Contro]]ing for the other eight independent variables,
lj ‘ the standardized partial regression coefficients betveen. percént non-vhite and
I median reading and mathematics achievement scores are of essentially the same
magnitude as the zero-order correlations.

To sum up, Kasarda and I believe that these findings//hould encourage

use of the ecological approach to analysis of the effects of schooling. Our

GRC S 00017

more what one might have realistically expected a relatively strong direct effect of




Colorado tindings suggest that school districts display structurel and staffing
properties that are responsive (in the short-run at least) to the inputs of re-
sources, students and demand that they receive froq their immediate commun1ty
- environments. There is no reason to suppose that a different.order of resu]ts
‘would- have obtained had vie broadened the definition of environment that we used
(for exampde, to inciude national or regional networKs for the diffusion of
,educetional‘R &‘D): .

" These sohooJ district properties‘fn turn medjate the effects of inputs
. ’ ’ N N - * - \-
on outputs of student achievement. It is not what kinds or amountf of resources

£

school districts h@ve but how they allocate and order them that makes the dfffer-
ence in students' a regate achievement, though resource input constrains the

A

-organizational resﬁonses that districts make. Other constra1nts and stimuli to

. N . B *

distriet adaptation came from population characteristics that probably indicate
;_ yariet%es of student tnputs and. the oolitical environments of districts (which
demands of a district’'s local constituencies are expressed, with what force and
unanimity). When large numbers of students are to be taught, we observe the
rationing response moderated only when revenues are sufficient to alloy add1-‘
t1ona1 teachers to be hired. Here a constra1nt not included in -our model is the
pervasive one-teacher-one-classroom organ1zat1on of teach1ng Tru]y effective
curr1cu1ar or other “technological 1nnovat1on in 1nstruct1on might prov1de very
-d1fferent responses to varying enroT]ments

. Finally, the direct end indirect effects that we found were not'trivial.

They suggest’that when aggregate rates of student achievement are at issue, school

district. organization may indeed have notable consequences for the educational 1ife

ances of student cohorts--effects that are separate from the out-of-school

envixonments from which the students come.

‘j’f,
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Now. we need reliable, replicated findings.. Qur Co]arado study is, indeed
. pre]iminary:'”e nad no over-time data, no data about inputs of student abi]ity;

no estinwted parameters for sub-cohortF.of students and information only about

rates of achievement, not its d1str1but1on

Still and all, findings s1m1}ar to ours (though with output measured

iy

ave been‘produced by another study and ex-

t

much earlier in the school grades)
tended to show effects of‘schoo1 disgrict attributes on the distribution of
students' achievement. Two econom1sts, Byron Brovn and Daniel Saks, us1ng 1970\

71 school district data from the H1ch1gan Educat1ona1 Assessment.Program, esti-

mated the parameters of a model rough1y~11ke ours, employing both the means and _
standard dev1at1ons of a compos1te 4th- qrade achievement test score to est1mate \\\\
district effects--hence effects on ‘the ‘pattern as we]] as the level of students'
attainment (Brown and Saks, 1974). QThe compos1te score is based. on reading,.
danguage and mathematics tests adminéstered annually in;a1] Mfchigan public
-schéols to all students in attendance on the testing-day,) The study includes '

~grade 4 and- grade 7
a11 the K- 12/school districts that pere in the state in 1970-71. Moreover, in

contrast to my study with Kasarda, Brown- and Saks est1mated the effect parameters
in their model separate]y for c1ty, suburban and rura] and small town d1str1cts

) Brown and Saks found“very interesting d1str1but1ona1 effects of certa1n
school district attributes. To ‘quote from their report "...it seems true that:
experienced teachers nave part1cu1ar1y strong effects every here :[They inc]uded
'average years of experience in add1t1on to student-teacher ratqos*and the,pro-

2

- portion of teachers vwith the Master's degree as the districi variables in the1r
model.] Since they both raise the mean and- Tower the standard dev1at1on every-

" where, their net effect is to improve the worst students. The same effect holds,

but 1ess powerfu]]y, for teachers with masters degrees and for teachen(student

.
'»

ratios in town and; rural areas. and in cities. Masters degrees and better
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teacher/student ratios increase the standard deviation in suburbs, but the mean
is re]atively unaffected, so it is hard to conclude that the better students are
more improved unless the worst students are actively hurt (or make 1ess than
normal progress)." (p. 19)

' These effects, moreover, were net effects, after Brown and Saks had con- .
trolled for the socio-economic status of the 4th grade cohorts in the Michigan
districts and.for their racial composition. They did find ]arge direct effects
i pf these variables on the. test score means and standard deviations for the
‘Michjgan districts, in contrast to our'CoioradQ‘finding fdr parental socid¥
economic status. (This difference may be the result of any of severai variations
in the design of the two'studies-;espetia]]y the difféerent school grades at which
achiévement was tested and different beses for computing the socio-ecdnomic.vari-
ables.) Nevertheless, the direct effects of socio-economic and radia] composition
"._and those of the three district attributes, were additive; Brown and Saks found‘
no Significant interactions between either socio-economic or rac1a1 composition
and any of the schoo] district variables. Evidently 'the properties of the school
districts that Brown and Saks measured did indeed contribute to 4th'grade attain-
ment independént]y of the composition of these 4tn grade cohorts. Brown and

Voo . . ) .
. Saks did not’ jnvestigate the bearing of environment on school district organiza-

tion, but I sJ%neCt that had they done so the findihgs would have been similar

. to ours for Colarado.

Their success in using school district variables to predict distributiona]
outcomes .of schogling raises two important issues. The first is the apparent
impact of school district organization on the équalization ot educetionel 1ife
chances. H@th the @xeeption of the suburban districts, the more experienced the

A

teachers, the better their qualifications and the more favorable the student-




\-!

.teacher ratios, the more 1ikely were poorer students to do better, but without
marked effects on the attainment of better students. The suburban exception
underscores the 1mportance of further work to reveal the processes under1y1ng

these eco]og1ca1 re1at1onsh1ps and here we may Ifind a fru1tfu1 comp]ementar1ty

of the ecolog1ca1 and individual approaches‘ /

The second issue, which Brown and Saks thensedves raise,»is the need to’
disentangle the results of what ther call "technd1ogy and taste,"-6x what I would
ca]]ltechnology and policy. In the Michigan data there is an apparent trade-off
between effects on the mean and/stgndard deviation in the allocation of exper1enced‘
.teachers. But there is. nc way with the Brdﬁn Saks data to te11 the extent to
wh1ch’th1s trade-off reflects the eff1c1ercy of experienced teachers with the .
poorer students or preéferences by school,d1str1cts for allocating them to these

students. In-the model that Kasarda and I used, we intermixed technology and

policy. (e.g., our assumptions that we]]—trained.teachers nouid’be effective-
and that districts with high propdrt1ons of students of 1ow ability would try
to hire teachers with high qua]rf1cat1ons) ’ i
Probab]y the school d1str1ct effects that Brown and Saks observed in
Michigan and that Kasarda and I found in Colorado ref1ect both?technology and
policy. The 1mportant prob1em is to disentangle the productivity of the various
"factors" of the orqan1zat1on of schooling from the way these factors are ‘ﬁ*\
allocated--and to do so for specific sub-cohorts. For example, are wvell qua11f1édV
pr'experienced teachers as praductive with non-whites as with whites or with o]der )
as with younger pupils? how productive in each case? At gdven levels of produc- |

tivity, are these factors allocated sothat they are more or less available to

" those students more (or less) able to profit from them? Clearly there ‘may be .

interesting {nteractions of factor productivity and allocation as they affect

the aggrejate outputs of school districts. Once we know about these things,
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policy can be a more deliberate instrument'of preference--for equality of educa-
,t;onai life chanses, for maximizing the'chanees of the most able, or whatever.
I have_suggested that‘the eco]ogtcal approach is potentially apb]iéable

.to the several\{eve1s of schooling organization. I also have suggested wny I
think it less likely to be useful with schools, as they are organized.in the
United States, than with school districts But what about national systems?
‘The quest1ons that I have ra1sed about relationships between the organization of
schoo11ng and the edUCat1ona1 life chances of student cohorts sure]y are centra]

'to the comparative ana]ysns of national systems of -education.
Z o . .. _
Another sociologist-colleague, William Cummings, and I new are trying a

'first‘probe to see whethen‘a modei similar to the one Kasarda and I used in the
Cotonadd_study also is‘usefd? wfth~éross-nationa1 data. I would Tike to share
some of the first findings with you. They are encouragﬁnq
The data we used came from the Internat1ona1 Study of Educational Ach1eve-
’ ment. In th1s carefully-designed study, specially constructed tests of ach1eve-
ment in read1ng, mathemat1cs, science, foreign language, literature and civics
were administered in the 1ate 160"s and early '70's to.students in from 12 to
18 countries (Some of the tests were administered in more countries than othens.)
’%Jhese tests were given to samp]es of students, stratified by school type,
se1ected at up to thyee pupil age levels (again there vere var1at1ons depending
on the test). 10, 14, and in the 1ast year of full-time secondary school.
\ In add1t1on to the tests, data were collected about”the students, their
fam111es the orqan1zat1on, curr1cu1um and staff1nq of the1r schoo]s, and about
the sampled countries. The student family and school data can be aggregated to

form.country-level measures, and these and other data about these countries

supp1emented'frdm published censuses.and surveys.

-
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To date we have Timited ourselves td the science test scores as measures
of learning, using the middle-school score as the measure of output and the
primary-gradé score as a measure of inputs of student ability and achievement.
We chose the m1dd1e school score means as our output measures because school-
leaving tends to: be fa1r1y Tow in the samp]ed countr1es up to this school level. . .
Of course, the samp}e size severely constrained the degrees of freedom in our
ana]ysis; the N for therscience data’is 18.

. \le were able to obtain measures of several attributes of the 18 national
systems df education (Timited to attributes of the midd]e schools): the mean‘
student teacher ratio, the ratio of aux111ary personnel in science (e.g., labora-
tory ass1stants) to teachers in th1s area, the oroport1on of science teachers
ho1d1ng a university' degree in a scientific field, and an index of the emphas1s
:given to science in the middle school curriculum. .

e tried a number of measures of national attributes, though only a few
could be entered in any one equation: the‘per capita GNP, the'proportion ofithe
total iabor force in non-agricultural emh]oyment, the‘nroportion of the total
population 1ivind in urban places, the mean years of mothers' educetion, the'mean‘
‘prestige scores of fathers' occupations, the proportien of'the pertinent age .
cohorts in school, the proportion of the GNP “invested annually in education, the |

total middle school enroliment, and the rate of growth in this enrallment for

the five years preceed1nq the adm1n1strat1on of the science tests.

Our working hypothes1s paralleled the Co]orado study that attributes
of the educational systems wduld 1nterpre, zero-order correlations between
national attributes and science achieuement scores. In other viords, we ex-
pected the educdtiona] system to transfdrm innuts of resources, pupils, and cor-
relates of the socio-eeonomjc.characteristics of the midd]e-school parent popu-

lation into outputs of science achievement.




. . . o .

The results that we have obtained so far have been more favoréb]e*than
we realistically had anticipated. Our analysis is a little comp]icated‘hecause
of the constraints of sample size, but I can describe the main findings. 'Nq
matter what combination of national characteristics and educational system variables
we used (never more_ than six in one equation,;aﬁways including the primary school
science mean), three of the four system variah]es have strong effects on the
-midd]e-dchoo] science means: the student-teacher ratid, cuhricu]um mphasis on
science, and teacher qualifications. The effects of the first two are particularly
“strong. (Because of the small samp]e size, we decided to regard only standardized
regression weights of .3 or more as worth‘hattent1on. In most of our equations,
. the coefficients of these three system variables were a good deal larger than .3.)
‘ In contrast to the Colorado d}strict findinos several of the exogeneous-
' variables, here the measures of national .attributes, continued to have strong
direct effects on the scienge.test means when the educational system variables
were controlled, but these effects were substantially smaller than their net effects
when the system variables were not in the equations. -Per capita GNP, the probor-
tion of. non-agricultural employment, theA1eve1 of maternal edhcation; and enro11-
ment growth were especially potent predictoré among these—Variab]es. To be oh
the safe side, we ran two sets of equations, in one set forcing the national
attributes to-enter first, in the'other, forcing the system variables to enter
first. The differences between the two sets of estimates were sTight.

There was an Unexpected finding that Ted us to é1$cover still other un-

e e

) ant1c1pated ‘but qu1te 1nterest1nq~patterns in the .data. The coefficients for
student-teacher ratios were positive, rather than/negat1ve as we had predlcted
Was. it in fact true. that the more teachers per: student, the poorer the country's
middle-school sciehbe.mean? I won't bore yog“;ith all of the dead-ends we en-

countered, but we did find that the relationship between student-teacher ratio
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. student-teacher ratio and achievement .was indeed negative. But it was positive ~

. developed nations. It seems 1ikely that there is a threshold above which

obviously varies a great deal across countries).

:'teachers, which generally would occur below th1s bostu]ated threshold, is a

and the science score means (adjusted for the other more powerful variables in
our miodel) was curvilinear. When we plotted.this curvilinear trend, we found

that among the less-developed countries in the ‘sample, the relationship between

-

-

for the economically-developed nations. Pursuing this lead, we found for the
latter countries a stroné statistieal interaction between student-teacher ratio

and-curricular emphasis on science. then this emphas is waS‘qPEat, students

[

performed better if the ratio of students to teachers was high than if it was

Tow. Uthen emphasis on science was less, they did,better if the ratio was low,,

. _ T
but the difference was not as marked.

i

Uhat can we make of this finding? In the less-developed countries

student-teacher ratios are -consistently high, higner than in all but one of the

student-teacher ratios erode students' chances to achieve (at least in science),

no matter how much stress the curriculum gives to science or how well-trained
the teachers. are (uhough the meaning of our teacher qualifications measure

In the deve]oped countries, perhaps a relatively heavy investment in

drain on the resources of educat1ona1 systems when the curr1cu1um g1ves suff1c1ent

. ec

opportunity to ]earn, In Qiher:words,lthe returns.frqm,th1s invesiment in

/

teaehiné: net of the returns from curricular emphasis, may not be great enough to

.-

offset the returns foregone from alternative uses of the amounts jnvested——just

.

as we postulated insufficient returns to instruction from investment in

administration among the Colorado school districts..




. Finally, I should note that the observed reTatignshﬁhs between hationaT

’

attributes and the educatiohal system:varfabTes were those most of us, I think,
would have expected .imong the s(\cnqer of these, countr1es with h1qher levels
of economic deveTopment, had more h1qh1y educated populations, lower student-

!’

teacher ratios and better-trained teachers, gave more emphasis to science, and
hired proportionately more auxilliary instructional staff. Countries that had
experienced more rapid enrollment growth had hiqher student-teacher ratios and

tended to employ Tess:gua11f1°d teachers They aTso tended to_use

proportionately larger numbers of aux111ary staff

~t

These are not definitive findings The anaTys1s necessar11y was con-
strained by the sample size, and we have more work .to do--both w1th the science .
‘ ..score data set (1nc1udanq an anaTys1s of correlates of test score d1str1but1ons)
- ‘and to extend our analysis to other of the measures of student ach1evemen+ As
, in the Colorado study and the Brown-Stks M1ch1gan 'Study, oun national data -are
crdss-sectiona] and, with the exception of enroTTment growth, do not allow us to
consider interre]atggns of change.in_nationa]xattrihutes, educational systems,

and rates-or patterns‘of‘academic achievenent. But again thef point to the use-

fuTness of the ecoTochaT approach 1 think we see in these data certain indicae

't1ons.of the effects on students' educational 1ife chances of the ways in which

national systems of education are structured.and the kinds of teachers they

AN

1eﬁp10y..'We see evidence of.thE'Strong constraints -on tthe systems Tmposed by

the- economic and demographic attributes of the nations they serve.
* E —

Even more, we see that such national attr1butes as pconom1c deveTOpment

may have less~-than-obvious consequences for students educational chances because
of the action of educational systems. To take just one example, Countries with
- more hiqh]y-deﬁe]oped economies, compared with those with lover GHP's or a more . e

heavily agricultural Tabor force, tend. to give science stronger emphasis in their
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mi ddle-schoo] curricu]a, but they aisodemo1oy-more teachers per student
and inuest more heevi1y in auxiliary inétructinnal staff. Ye have seen that
'amonq the deve]oped countries science emphasis fostered aagraaate achievement,

| while th1s effect was’ reduced by apparent over-investment 1n teachers. Further-.

.more 1nveetTentyln,auxr%Tary staff had 11tt1e effect, positive or neaative, on

¥ e

. the_sc1ence means. As a result, the moreﬁdeve1oped countr1es are simultaneously
« . - | 4 N
raising and Towering the opportunities of their students for science achievement--

these several.
through/1nvestments in schoo]1nq each of wh1ch on its face would appear to. be qood

We also see- in these cross-nat1ona1—data the strong.constra1nt§ imposed
by demographic change on systems of educatxon Those nations in our sample that
had encountered rap.d]y qrow1nq enro]]ment were concentrated amonq the poorer
countr1e§ (not on1y the LDC' s). Our findinas suggest that 1f such dountr1es wish
to’maximizefthe'aggreoate qCademic‘effectiveneéé of their schools; it hahes better
sense to move toward a centralized curriculum that will ensure adequate exposure o
to" the preferred SUbiect-matters than to increase the proportionate investment in

1

fteachers If there is "to be heav1er investment in: teachers appnarently 1t is

<

better ‘made in tra1n1nq than in numhers

N

I hope that\bv redount1nq some of the findinas’ from these three studies V/”
1 have convinced you of the potential that the ecological anproach holds--for
o understand1nq connections hetween soc1ety, schoo11nq, and life chances. Much
- work, ‘as T ‘have said, is Still to he done. Until then, dudqments,ahout the
gw ' ', 1mpotence g;,schoo11ng and about i-ts 1rre]evance to- major issues of sqcial

’”

: policy, -are-¢learly premature.

~ 4
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‘ Table 1
Standardi zed Partigl‘hegrcssion Coefficients from Regression of Each
Structural Conditfon of School Districts on Organizational
ParameterS and Other Structura]'Condiiions

13
' . “ ~

Dependent Variables o . v

, Indepéh&cnt ' N -
Variables ADHIH - PROF RTRATIO QUALIF

“s1ze -00ks 225 o 300 C 307
RESOURCES 056 3805 g 293 :
EDUC .22 063 063 azor O
DISAD .104 <038 L g0 .201% -
PROMY S i -0 C031 ‘
QUALIF 114 . -.005 136 2o e
PTRATIO. 153 200 e /// 262

PROF 00 03

. ADHIN S J08 e 089

. -
Multipie R .489 .385 832 .637

*  coefficient is twice its standard error—
** coefficient is three times its standard érror




Table 2

Standardized Partial Regression Coefficients for Variables

Expected to Affect Achiévement Directly

-

Independent Reading . Math
- Variahles- Achievement Achieverent
PTRATIO { -, 284%% -.296% .~
ADMIN o -.82n ©..268%
QUALTF L LogGr T 145

PROF .125 o .087

PHOMY -, 201% - 255%
Multiple R .487 A58

/ » N

-

o

'

*  pegression coefficient is twice its standard error

**  regression coefficient is three times its standacd

error

N5

—~ °
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Table :3

Standardized Partia] Regression Cocfficients Between Four

Organizational Parameters and Achievement Controlling

Organizational

for Structural Conditions and Percent Non-thite

2

. Reading ~ Math
Paramoters Achicvement - - Achicvement -
STZE T =170
RESOURCES . T002 .003
" DISAD 1=.025 - -.087
EDUC ) C 065 .88
* !
L%
i
~ \ .

-




Table 4

Decomposition of Zero-Order Correlations Between Independent
* '

.-'Variables-and Average Achievement Levels

. 'Reading ‘Achievement ‘ - Mathematic; Achievenent
- Total 6irbct indirect Joint Total  Direct ' Indgirect Joint
Effect ffect Effect Assoc. Effect Effect Effect  Assoc,
RESOUR&ES - .301 .074 .22l 006 268 7 =-.053 .Z]é . 109 »
SIZE - .031 -.105 .155 -.018 | -.053 f-.152 ..069 .030
" DISAD - -.137  .006  .059  -.202 -.165  -.037 .037  -i165
!EDU%A 272 .059 ~.166 .049 .280 ° .201 .088 4-.0097
PNONH . =179 -189  cxme 010 =231 -a22] eeme -004,
ADHIN 22T 250 e .033 | -214 250 —-mi 1036
PROF 72 A7 e 085|005 087 om0
-P3RAT10_ ~77 0 =78 eeee . 001 | ~227 -.265 - .038"
QUALIF 269 268 === 001 | 21 .04 e 17
Multiple R = .497 . Multiple R = .494
Decomposition of Indirect jCéusa]) Effects
Reading Achievement | Mathematics Achieveﬁent
Via Viaw . Via Via Via Via . Via Via
QUALIF  PTRATIO -PROF ADMIN 'QUALIF -PTRATIO  PROF ADM!N
RESOURCES 070 . 121 046 -.o14" | 030 185 016 -.014"
SIZE o o[082. -Tos3 o2 .100 032 -.079 016 .100
DISAD =05 025 .00 .07 021 oy 005 -.026
©EDUC- 13 005 057 | .08 -.017 - 004

.057
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