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CHAPTER 1

INTRODUCTION

In recent times the concept of 'equality' has become a central issue in
debates concerning the provision and distribution of resources in education.

However the goal of equality of educational opportunity has olten not been

treated as a goal in itself but as a means for obtaining certain long-range
social goals. This inst“umentali st interpretation appears to have emerged
from the view that, in modern society, education has been seen as the

. :

ife chances' (Halsey, 1972:3).

'sgeial distributor of

Rather than taking direct action to réarrange "life chances', govern-

ments in Western countries have generally opted to use the education system
as an indirect and politically more defensible means of achieving social

reforms. Confidence in this appfaach reached its zenith in the United

States during the early 1960's when President Lyndon Johnson launched his

'War on Poverty' with the following statement:

s going to be an education programme. We are going t
.1iminate poverty by education, and I don't want anybody t
ment income distribution. -This is not going to be a ha ndgut
this is going to be sameth;ﬁg where people are going to learn

their way out of poverty. (Quoted from Ashline, 1976)

-
. O
=

The aduzat;mnal attack on puverty in the United States was most
Act in lSES; This legislation re sglted_ln the commencement cf the '"Title I"
programs which were aimed specifically at children who were disadvantaged
because of 'poverty'. ' :

L The urge to seek educational solutions to social problems has also

which have‘aver,ly been designed to assist students living in 'deprived

areaé‘ or students attéﬁdiﬁg 'disadvantsged schools'. Genéraliy this has

cycle nf paver&}
In the United Kingdom the Plowden Rép@rt recommended that the educat-

ional needs of students 11v1ng in 'deprived a eas' would best be satisfied
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Thus the vicious circle may turn from géﬁéfétiﬂﬂsf@ generation
and the schools play a central part in the process, both causing
and siuffering cumulative deprivation. (Plowden, 1967:50) :

Siﬁilaflyg the Karmel Report in Australi
should b

ia recommended that students
e

who attended 'disadvantaged schools' assisted by providiug

suppléméntaryVEQVErnment:funds for schools nominated to partiﬁlpﬁtéfln_fhéi

*Disadvantaged Schools Program'.

students' families as a point of attack on the 'cycle of p,verty

The school prgv1des a practical point of attack on the ﬁycle of
pQVETty, for it is a social institution more amenable to change
than is the famlly, and an institution where deliberate social
(Karmel, 1973:94)

A repa rt prepared by the Organization for Economic Co-oper
1979) ka e

Development {QECD, as su
arguments suppartlng the use of educ

iggested that, at a very gens
ational systems as i

reform have proceeded in three main steps:

1. Poverty and school achle ement appear to be very closely
linked;

2. Economic and social mobility as well as life chances appear
to be rather closely related to educational attainment;

3. Thus, concentrated effort, by way of increased fundiny for
’ -oved znd/or increased schooling for disadvantaged
dren, should break the poverty cycle. (OECD, 1979: 11)
The validity of this line of argument has been strongly Qhallénged by
ut in the United States by Cﬁlemaniat731,[195§aj

two ‘major studies Earried

U

and Jencks et al ClQ?E)

Suggéstéd that variations

These reports presented analyses which have

in school resources had a relatively small impact

‘Similar findings

on variation in educational achievement and attainment.
have been reported by Litt le and Smith (1971) following a wide ranging
review of educational programs for disadvantaged students in the United
States, and also by the rasearéhérs involved in the cross-national studies

.1973).

‘for the Evaluation of Educational Achievement (f@r example, Comber and

Keeves,

Further damaged fnll

ow
cale evaluatlﬂ of. the

the United States (Stebbi

students over a four year period in arder to examine’

seventeen different models of ﬁgmpensatgry action. The researchers




cluded that 'none . the seventeen models in the evaluation demonstrated

hat it could compensate consistently for the academic consequences of poverty'

\Hl' r\

and that the averaii Follow Through strategy was 'not an effective tool for
raising poor children s test scores' (Anderson et _al, 1978:162).
studies have been subjected to a great deal of discussion

— and criticism wi

e
ith respect to their methodologies (Mosteller and Moynihan, -

1
1972; Levine and Bane, 1975; Hédgési 1978; House et al, 1978 Wisler et al,
1978). ‘Much of this debate has been Qancéﬁt' ated upon the technical pro b ems
in these studies whlch have occurred because they were carried out in
‘naturalistic settings rather than us true experiments, and also upon the
assertion that the educational outcome measures which were employed focussed

too narrowly on an academic view af the purpases of schooling. A further

=
on short term effects - whereas an asses smEﬁt af educatlan 1 effetts on SQEIEI

reforms requires the development of longitudinal studies. Thesg studies would
bé;ablé_tﬂ consider the long term influences of educa ,ti,qg;;effe:ts on the

total 'life chances' of students in-a more EDmpTEhEﬂSiVE fashion.

The Use of Indi icators to All te

An important issue in the implementation of educational programs designed to
achieve social goals has-been the selection of procedures by which educational ~

resources have been distributed among schools and students. Thg effectiveness

e these pracedures were able to 1dent1fy aéturately the sahagls and students

which the programs were designed to assist.

Th& three .educational programs in the United States, United Kingdom and

Auw ralla described in the previous section, have all relied upon the use of

ust
indicators constructed from sbjective data to identify appropriate 'targets'

for the allaéatian of supplementary government assistance. The target groups

for each of these: programs have been described in different ways. In the -

Uﬁlted S5tates the program was concerned with children living in 'poverty’, in
the United Kingdom the aim was to assist students attending schools in

'deprived areas',. while in Australia the focus was on students attending

‘disadvantaged schools'. . - .

lons of targét groups fﬂr these programs have been

The various definiti

H"

aches ta the construction of indicators to .
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States the allocations to school districts and théﬂ schools within

purely economic criteria in order to pr

In the United States the allocation of Title
ov

w

needs of children of low-income fa
o

of low-income families have

I funds has been based on
vide assistance for 'the speclal
and the impact that concentrations

mili
n the ability of local educational agencies to

support adequate educational prﬁgrammé§ {United S5tates House of Represent-

atives, 1978). The indicator used to operationalize this definit

been based on a ‘count' of poor children derived from census data

ion has

ﬁttﬂrdiﬂg

to the following categories (United States Department of Health, Education

and Welfare, 1976): .
1. Children aged 5 to 17 years from families designate

d as

"paur"raﬁcnrdlhg to the Grshaﬁsky (1965] farmula applied

w
=

After 1980 the basic allocation formula will take a
of 100 per cent of children from families receiving AFD
of only two-thirds, which has been the provision since
Also, a further supplement will be made to the Title I
funds according to the number of families in each State

incomes below the national median figure. (OECD, 1979) -

This iﬂdiéatif Has been used to allecate funds among States.

Tﬁe Plowden Repart (Plawden, 1967) in the United Kingdcm emp

that the 1dent1£1catlnn ‘of schools in Educational Priority Areas

based on QbJEEthE data. The NatiaﬂalVS'fvey carried out for the

-Report had demonstrated that parental att;tudes were of prime imp

éxplalﬂlng varlatlan in the Eduﬁatlﬁnal achievement of students.
omple

data became PubllC kﬁawledge- _Instead, the Plowden Report liste

ed
: s

_zr1terla which were assessed as being suitable for. 1dent1fy1 ng

where educational handlcaps are reinforced by social handicaps':
size of family, social welfare payments, averci@wdedvliving condi

school. attendance rates, proportions of handicapped persons, inco

families, and children unable to speak Engiish’ (Plowden, 1967:57-5

responsibility for the construction of an appropriate indicator w

‘the Local Education -Authorities.. ... . _

ccount
C instead
1965.

‘basic

with

districts has been made by using a variety of indicaters which have

hasized
should he
Plowden

ortance

o
L

ngevErj )

té census -

hose places
a::upatlﬁn,gl
tions, pcgr

mplete

59). The

as given to
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n
and within :sireas because of the types of eriteria which were used and the

Various attemprs were made by Local Education Authorities to use these

ators. However, anomalies aroSe betwe-m

s
[
o

criteria to construct suitable i

ular messures in the construction of the indicators

71\.’Eﬂ tD pﬁl

ic
(Halsey, 157’j 46-47). The most widely accepted attempt at indicator

construction was carried out for the Inner Landéﬁ Authority by Little and
Mabey (1971). Thls index consisted of ten ‘measures: ﬂcﬂupatlan children
receiving free mealsj overcrowded housing, lack of hauslng amenities, handi-
capped children, immigrant childrsn, teacher turnover, pupil turnover,

absenteeism, and family size. The measures were standardized according to

a formula based on. the range of each measure and then added together with

- identification of schools for partic

he -indicator (Halsey, 1972:50).

children réceiving free meals, immigrant childTefi, teacher
e o

turnover, and absenteeism measures were derived from various government

department records; and the hand‘c based on the

percentage of children of lcw ablllty at the 11+ transfer to secondary schools.

The Karmel Report in Austrqlla examined several approaches to the
cipation in the Disadvantaged SEHQDIS
Program: subjective assessment based on in nformation obtained from 1nfﬂrmed
persons within Australian school systems, and objective assessment based on
the construction of indicators from census data. The former Eppfﬂaéh was
IEjEﬁtEd because there would have been a lqzk of inter-system zamparablllty

foTmation obtained from each education system.

and housing, was intended to identify 'schools drawing a high pr@p@rt;@n of

generally associated with a low capacity'tn ake advantage of educgticnal

facilitie 57 [Ksrmei

973:92). More recently the 1980 natlanal indicator
has ”ly been used ta leldE fun;s between school systems whn hav& then ";f,g-

employed their own i r5 to allocate funds s schools. The structure of

the national and system-level indicators have been described in.detail in a

later ;hapter;

"In the Unlted States and the United hlngdgm there has been eriticism

relatlng to the degree of pre¢151an with hhlEh .resources, allccated by the




ndicators ud in the Title I and Educnt;gdal Frinrlty Areas programs

w~

. have reached those strdents who were in most nead of assistance. Llass
y (1970} and Fﬁrtuﬂ&j&}s? showed that an income dichotomy for famiiy incomes,
as was used in the Title I program indicator, was a very imprecise method -

-—-for 1dent1fy1ng-studént5 having reading and learnin g difficulties. Similar

Priority Area indicators fallaw;ng research studies carried cut by Aciand

(1971) and Barres and Lucas (1974). 1In Australia there would appear to have _

been no research studies which have Eystematl:ally examined the precision
with which resources alloecated by indicators used in the Disadvantzged
Schools Program have reached students who were in most need of assistance.

fbg Purpose of This Study : ——

The previous discussion has raise
iey

d two important issues concerning the use o
e s: the magnitude of the

of 2ducational programs to achi
. of these programs on participating students, and the pre

mostly without satisfactory resolution at this point of time. The second

_issue has ge;ei%zd relatively less attention by researchers - but the
available findings in the United States and the United Kingdom have consist-
Eﬂtly suggested that the indicators used in the Title I and Educational )

i Priority Areas programs have lacked precision in the delivery’of re saurcesb

hmse students who were in most need of sssistance.

ln'thg absence uf detailed research knowledge concerning the perfafﬁance

f indicators being used in Australia it was considered important to examine

[»]

the implications of the second -issue for the conduct of the Dizadvantaged
Schools Program. At preéeni thereiaré nine different indicators being used _
fér this one program: one at the natioral level, and eight others being
employed by various school systems. Not one of thése indicators has e
been subjected to a detailed examination with IESPEEt to either‘tha specific -

h they phfpﬂrt to measurs, . .

H"

definition of 'dl:aavantaged‘ (Karmel, 1973: } wh c
or the characteristics af the students wh1gh h ey idagtlfy as be;ng edu:a
ear to be no publlShEd

to

be made of thE

‘m

ionally disadvantaged. Further there would a pg

" research Vallable whlth wnuld Enable an assessment

QD‘
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The main aim of this study was to develop, validate, and describe the
properties of a national indicator of educatrional disadvantage which was in

harmony with the definition of ‘disadvantaged' provided for the conduct of

the Disadvantaged Schoois Program in Australia.

Initially, a detailed review was prepared of the resource allocatio
which have been made in Australia to the changing concept of
f educational opportunity. This was followed by the development

o
oretical model which was designed to quantify the opt timal level of

ion w1th which these responses could be used to ill ocate resources.

upon the results of these iwo tasks a program of research

prépé§e several indicators of educational disadvantage WAicH

of the currently available indicators, and

e

s
ride a quantitativg assessment of the capacity of thes
TCEe 5t

L1

== to -those students who were in m need o

There were fhrEE main phases associated with the development of these

First, a list of items describing 1mpart§nt properties of

. 1nd1gat6rs was p Epaf‘a ~sfid A threa=stage- strateg}_was_dP iAEd;

develaE_i

the’ ﬂemands ‘of this list of prnpartles. Second, the Eh§f§¢t§ri5fié§ of the
indicators were examined.. in_ a range of analyses which psrmttted the szlection

of ‘an 1nd1fatar w1th the hgst avefall-perfarmance. Third, this 'pref&rred'

Jdifferentiation

Ir
assessed by ths indicator sz@rgs; : -

O
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CHAPTER 2

RESOURCE ALLOCATION RESPONSES TO THE CHANGILG
CONCEPT OF EQUALITY

Over the past two decades in Australia the concept.of equality of educat-
jonal opportunity has been subjected to a great deal of attention and review.
ince the publication of the first B

-,
Lh

The focus mf this discussion has moved,
report of the Aust li | Schools Commission (Karm€l, 1973), from what Dyer

(_-7?] has described as a ‘means' debate to an ‘ends' debate.

The notion of .equality of 'means’ referred to the aim of estaklishing
equality of educational resource provision acress schools. -This type of
een

zquality has often been measured by comparing schools with respeet to their
s lit

u..n

=
physical plants, staffing quality, location, etc. The ‘'‘means’® approach has
as

varluusly been described as a concern for equal treatments (Husén, 1972) or

equal schools (Coleman, 1966b). ;

—— 7;~':<*Altgrnatjv21y‘ gquéii—' of 'ends'_feferred to Equallty in thé end

s
z@mPariﬁg'studéﬁts, or certain subgroups of students, on sc haﬂl EEhlEVEmEﬁt
test scores.or on final educational attainments. The 'ends' iﬁtéfpfeta:ian,
has also been referred to as a aammltment to equal final goals (Husén, 1972)

or, equal students (Ccléman 1966b) .

In the fallnw1ng pages the chang1ng nature of the éEﬂEEPtLDf equality
of educational opportunity in-Australia has been discussed. The £raméwa!f
o

r this discussion has been drawn from the lucid analysis pr tEﬂ by

Husén (1972, 1975). Husén examined the changing nature of the cencept by
incorporating the 'méans'/ ends' distinction into developmental stages s which
carrespcnded ‘to thrés distinet sozial philesaphies: conservative, jibaral,

-and redemptive. N ) ’ "~;~:re.x“;

-Many other authors have emplayed

" mental stages in their discussion of Equal ty of eduéatlcﬁal opportunity.

¢
o

~_ In Table 2.1-a list of authcrs and their termlnalagy has been prESEHEEd in~

fcrm hhlth links *he three sStage madel prapnsed by Husén (1972, 1975) 10
apprgaches presented by the cher authars. Most of these authors have used

different styles Ef argument and while the nverlép of” stages between ‘authors

_ was often Iazge it was never exact. The examination of the concept of

ERIC

Aruitoxt provided by Eic:



equality of educational @ppartunitv by Critgenden (1978a, 1973b) and Keeves
1

978) provided an Australian pe ctive several years after the publication -

o~

ers
of the first report of the Schools Cgmmissign (Karmel, 1973); H;lsey (1872} ;
Husén (1972, 1975), and Neave (1 9) have described European developments;

the other authors, Bell (197?), calgman'CIQESJ, Gordon (1972), Jencks et al

of qucat1ana; Qppartuﬂ1ty in Australla
77&‘%3 -

1 Conservative .

- From the time of early settlement to around the end of the nineteenth ecentury,

the pravisicn of education in Australia was mostly limited to schooling

g

m
administered by redigious or private Qrgsniz ations. The cducational system

was designed tG provide ‘educational oppertunities which were appropriate to

one's statien in lifé The private serondary schools and universities mostly

catered for students from pro gséiansl families who were 'destined’ '

for ﬁrgFess1anal wecupation The tuition fees for these institutions were

substantial and enly =a limited numbar of schola arships were made available .in

order to assist exceptional students whose efforts would bring credlit to -the

institutions.

By the-early years of this century each of the Australian States had

is hed public gd cation systems, covering the elementary years of

ing, wh%;h were deésigned to be free, secular and compulsory. The

tary -schocls provided training in the basic skills of reading, wrltlng,

_.and ar1thmet1: for those who were to form thE mass of manual, semi-skilled
and clerical workers. Limited numbers of publie secondary s:hgﬂls were also -
set up in each State. These schuols were highly selective and in many cases

were not free. . - - i PP . - . -

_ The genersl structure of Australlaﬁ education at this time wds therefore

centred a aund a vertically separated system in whlth educat;anal provision

clearly ﬂlVldEd along class lines. Husén (1972) has suggested
he more conservative ESSUEPElDﬂS behind this‘typ of approach
in a religious-view of the world: o

1
had given each ind vidual the aptitudes that Egrrespnnded
ta the caste or satial class in which he was born... he had-
not only to make optimal use of his capaclty but be content
-w;th it. (Husén 1572:28) -
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Table 2.1 Tersinology Used by Various Authors i their Discussion of the Changing Nature of the

" Coneept of Equality of Educational Opportunity .

- Authér - C Equality of Educational Opportunity

kS
=,
‘."-,

Stage | o Stage 2 - stage 3 |

CoRell 977y Natural Aristocracy | Liberal Ethic - Socialist Ethic

. Colenan (1969)  Differentiated Opportunity [Equalitf of] Tnputs ~ [Equality of| Results

Crittenden (19782, 078%) ~ libenal  Egalitarian
_ g " [The Universality of [Equality of] Survival -
Educable/Uneducable the] Educable Skills

Gordon (197 [The Diﬁhﬂtémy of the]

:'Halséy (197 . ‘[Equalify of] docess  [Equality @fj Achievenent.

Husén (1972, 1975) Conservative - Liberal o Redenptive

Jencks et al-(1972)

|Equality of] épﬁﬁrgunity [Equality of] Results
Yeeves (1078) Consetvative - Liberal o Veeds bsed

Cdostellermd o feaality of) School  [Equality of] School
“Yoynihan (1972 — 7 s Dtats

Neave (1979) - Predestinative - Redemptive . | Dissenting/Sectarian

0 2 ]




W

Within this conscrvative framework Australian governments considezed
'tnit sthe purpose of cducatisn was 1o nurture ‘tglentgiiiﬁﬁg‘égﬁcept of
equality of educational opportunity for all students was consequently not
ere

explicitly designed to produce what

really rele sant.

c
Coleman (1768) hos described as 'differentiated educational @p portunity!

. ] <
2 Liberil B "
A gradual movement from a conservative to a more iiberal view of equality
of educaticonal opportunity took place in Australia during this century.
This change was accelerated with the massive growth in the secondary and
tertiary education séctars after_ the SEEDﬁd World War. In public gegandafy

ricula for students

preparing for ﬁrﬂfe:51uﬁ5 and those pfepar;ng for sub-pTra

and technical eccupations had diminished. - At both Se;un;a;y'~nd = ZTy _g}s
there was a great expansion of scholarships for the more able students.

Within each State attempts were made to ensure that there was a uniformity -
- . s
in standards of staffing a and essential equipmeni fer all schools.

This emphasis on unifcrmlty of educational’ provision appeared tc'be
hased on the assumption that individuals were born with eertain, relatively
constant, abilities or intelligence. Therefore the appropriate goverument

response was tc remove those external material ebstacles which would prevent
‘students making best use of their abilities: Schrag (1970) has descyribed -
the liberal approach as 'social Dzrwinism' in which EVE“yDﬁE in.the "iungle’
bad the same fagilities and therefore success was decided-by the student’s -

acity for resource Ffulness, ambition, ability and strength. The move from

o
B
*u
I"m

iberal view carried the hiupe that the rewards of educat-

from being lased on socio-economic background and

L

"U ,_.‘

s
systems would

ass
r=rsonal influence to .bei ng dependent upon both ability ‘and industry.

- A growing unéertaiﬂty about .the -validity of the Expgﬁted outcomes from

the liberal view began to be supported by a rqﬁge of educational research
studies which descriked the achlgv ment and attainment levels of different
1 grqups. By the latg 196&'5 it had become  commen kﬁawledgé that 'the

_Halsé)f, 19?2:35 )

_2_4?

m o

O
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eral te a rademptive v1ek of equality of educationdl opportunity. This’

m

1

TEPOTT was prep ared at a time when a flood of research evidence was ‘démon-

strating that the liberal view had failed. Achievement and attainment

1 evels in Australia, ever under conditions Qf Eamparablé access, uniform

curricula. and comparable material provision, Stlll appearEd to be firmly v
inked to t@é socioceconomic circumstances-of the student's hnme enviroanment.

The main sources of pressure for a review of the liberal approachk

stemmed from the larpe-scalz inves igaz;ans which had béen carried out in
the Unlted “1ngdﬂm (Plowden, 1267} and the Unlted States (Coleman Eizil -
1966a). The results of these reporis provided the iatalyst required to mave
‘the éeha%e ‘from a cencern with eq¥allty of inputs, associated with access

to a concern with equality of outputs, associated

szchievements and atta1nment5. -
F-3

Neave (19?9) noted that :zhe transition to a redemptive view was maréed

by the growth of the notion that the éducational system should be able to

adapt to the needs of individual studentsi According to “this" interpretation,

'fajlure on the part of the individual iz as _much v;dence of the inability
dal

i'id need as it 1;\af the.

F'

af the education system to adapt to the
individual's inability to meet the exigencies of the education system’

- (Neave, 1979:166). -

\b-‘-

Husén (1972) formulated the redemptive view of equality of educational

in the following fashion: L s
establish f,rmal equality of access to
also to provide equality in the pre-school

institutions or in the regular school for children of varicus .
.satlal backgrnunds to acgu;re 1ntelllgenge. {(Husén, 1972:38)

Husén (1974) wa,”ed that a move to the redempt;ve view required a

N

complete reviéicn of b sic pedagogical notions by the educatien system. The
- common element in_ action taken by schools would be 'individualization' of
the entire system of 1ﬁ$tructlﬂn (Block, 1971). This type of learning

environment would be a necessary step towards -being able to 'provide equal

opportunity for unequal treatment so far as socially relevant differences .
are concerned' (Husén, 1974:40) *

S

The Auqtrallan Sthpals Camﬁiss;an s V;g”r;f -

T L Equality of Sducational Opportunity R

1 Equality: _

In the second chapter Qf their report, under the head:ng gf '"Values snd

e
PerépegtiVES' the Interim Committee for the Australian Schools Commission. -

=
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) appnrtunlty in the lle Qf adult society.

LI
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%'lﬂ sutlety, bath for his own and for society's bene

.iﬁdévidual a’bllityj or e

pal values.from which its recommendations have been

97

p.-
"
T
o
Lug
v ™
[
poud
()
o
-t
L
e
i
Ll
oy

3:10) . The
héadlﬂg were eaupled with some EEﬁeral desc
These actions dealt with aspects of rescurce
i

‘«.l\

. two values listed under the 'Equality’ sub-
of the actions required .
=]

to TElﬂfQI‘QE thesa values.

== s

allacatlan whizh have.come to be known as forms of 'posi

diSErlmlnat;nn‘

€
ent! (Plowden,

E
=

whick 'the schocls must supply a compensating environ

in
1867257). . : ]

The first value waSﬂEGﬂEETﬂEd with 'the pr;nzlplé that the standa®d

of schooling a cliild regeives should not depend on what his parents ~are able

‘or yilliﬁg:ta contribute direc ly to it, or whether he is

7 -
Suppgrted a 1lbersl,view @f equality of educational oppo un;ty That is,
it affirmed students’ righﬁs%ta have "equal access to schools of equal -

tandards. However the action with respect to this values which was-

s

recommended included the notion of compensation through schooling 7or unequal

~ environmental conditions and therefﬁr% seemed fo be taking a more ,&d mptive
view of equality Df educational Dppartuﬁlty <+

FThe Committee bellEVES that] there are ., gﬁnd reasons for - . _

_attempting to compensate to sowme extent through schooling fbi%a
unequal out-of-school-situations in erder te ensure that,the
child's overall condition of upbringing is as free of : '
'rESErlctlon*aue to the circumstances of his family as publie

M action through the schools can make 1t. (Kaxrmel, 1973:11)

L' 'the right of every Ehlld w1th1ﬁ

The second value was assoc ated w
tu be prepared through schooling for full parti ipati@ﬁ .

praztlcsble limits,
' {séme‘, }Té?s}li’j .

‘1t was a SGmewhat tangled m;xture
af llefal and redemptive views because“the cunzept of 'full. partlclpatlnn

"in society’ could mean Eltisr participation up to a level governed by
: level of part;glpatlpn, or both of these at th; .

sane time. . chevar the ac quuired*ta reinforece this value again took

a, rEdEmpthE view by suggesting-compensatory action through making ‘syézial
efforts’ for a sub-group of students: ' - A
Toe [The Egmmlttee] accepts the obligation to maks special efforts
v °°  to assist thnse whnse pace of learning is slow. . )
{(Karmel, 1973:11)

Iﬁ'tharfiﬂéi paragraph dealing with 'Equality’', a :1éafly redemptive )
v1ew nf equality of Edu;atlanal opportunity was emphasized thruugh proposals’
CDﬂEErﬂlﬂg Qhe alla:atlan of funds rEquiTEd to support.aspect s nf equallty 4

Do ! . g.'\ ’ _: X o B x!
> . o . 13 L aed O -
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inherent in the two wyalucs described above. The report contained proposals

that there should be 'greater than avera age publ spending on education for

children handlaappéd in various ways' and that there should be 'some
es

1ltering of the balance of expenditure in favour.of earlier stag

education to consolidate a more equal basic achievement between children’

(Karméi 1973 11) 1hese two prapasals farmed the essentlal elements of

' .accepted a more '1i mited' gaalg
_ i PRl _

_most able students in DTﬂET to reduce the range of aghievement! and it
e

could lead to CDﬁCEntTEtlQﬂ on ‘academic perfnr ance as the only criterion

© for individuals. The idea was dismissed, wlth ‘limited discuss

resources were to be given to those students with hand1ﬁap5 whi
their learning, in Grder to obtain a degree of equalization i

e
ment levels fo certain valued areas of the educat’nn _proces:

2 . Equality: As a 'Limited Goal'.

The Interim Committee report (Karmel, 19?3) and a subsequent report (McKinnan,é

Schools Commission presented strong opposition . .to the pursuit of

e
equal educational outcomes, whether the units being considered were

The Interim Cﬁmmittéé report, as part of a discu551an af;equalit§ of
nted the following quotation from Halsey (1972):
5

S
... the goal should not be the liberal one of equality of access
but equality nf t come for the median member of each identifi-
able non-educationally defined group, i.e.,.the average woman oOr -
negro or praletarian or Tural dweller should have same level
of educational attainment as the average male, white, white-
collar SuburbaniteJ (Karmel, 1973:22) ) - ) v

outcomes for graupsr pre

* . This view was re;ected as unsatlsf,c,nry because the IﬂtEIlm Cammlttee
ccnsldered that 1t wuuld not ﬁECESESTIIy result in a more equal society, it

might hecame EKGESS;VEIY expensive, 1* could lead to retardation of the

of excellence (Karmél, 19?3:22-23); c
: The_lQ?é rgpéré of the Schools Commission was samewhat 1&55 generaus

in providing reaSons for its rejectiéﬁ',f the idea of equal1t

sentence: i )
The Commission has never spgken,'nar dces it naw "in favour of
pram@tlng edﬁal educati nal outcomes among individuals.
: (McKinnon, 1976: IDJ
In place of a pallzy of equal outcomes the Interim Com ttee repcrt




The Committee believes thut schools should attempt to provide a

more equal. opportunity for all children to patrticipate more

fully in the socicty as valued and respected members of it.
(Karmel, 197 3.23)

A close examination of this 'limited’' goal revealed three main themes which

n

have recurred throughout the Schools Commission Reports. The wording of the

- Interim. Lamm;tteg's definition has been brokKen into three pieces in the

The report of the Interim Committee of the Australian Schools Commission
. was prepared at a time when several major reports (Coleman et al, 1966; }
Jencks et al, 1972) had emerged with a message that the contribution which
schools made te explaining variation in sthool achievement or edugatignaig

attzinment was small after the ccntfibutian:made by the home environments

_of students was taken inte account. T

ar to findings obtained in Australia frnm two large- Stale evaluation

ies in the areas of Mathematics (Eegves, 1968) and Science (Rosier, 1973).

-at that time, several reports which feviewed the effectiveness

0,
insatory educatio pragrams (Little and ‘Smith, 1971) and the effect-

Al
of compe

iveness of various educational resources (Averch et al, 1971) were pﬁbiished;

These reviews provided little encouragement for the previously popular idea
that maﬁipdlatign of learning Eﬁviranméﬁts through increased expenditure

on education would greatl?faffect Sfudéﬁt achievement. —

The discussien of 'Equality' in the Interim Cammittee‘s report acknow-
dgéd these findings by incorporating cautionary statements concerning the -
expe gted magnltude of 'school effects' in the pursuit of equality.

Attempts to make the school more effective in its contribution-- - - -*-—

to developed ability are favoured by the Committee i full

awareness of the limitations of their potential power.
(Karmel, 1973:22)

It i5 almost certainly the case that schools algne cannot effect.

the dégreeiuf environmental change ne essary to enable.all groups
of children to reach. an equal average le vel of educational
attsinmenti“ {Karmel, 1973:22) .

o

Similar expressions of caution were -given in a later Schools Commission
[

rion on social stratifi--

L3

report during a discussion of the influence of educ:
cation in society: '

Schaals do ﬂBt have the power to make society more equal.
. (McKinnon, 1976: 7)
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so ial grﬂups has praved small in 311 advaﬂ;ed suc1et1&5
(McKinnon, 1976:7)

‘, The views expressed in the above quotations had important implications
for %he interpretation af the Schools Commission's 'limited' goal w1th
respect to Dutﬂ@mésg Rather than Expééting schools to contribute to
equiality they were asked to ‘attempt to prcvide' a contribution. This

hE§ltEﬂ§E 1n em h3515 turned tha '11m1ted' oal 1nta somethin wh ich
pl E £

resembled a hope far 1ﬁ5tead of an expecgtation af equal edutati al outcomes.

(b) ... aimpfgrequal opportunity for all children ...
ML LULE e SILE )

In a prev1ous sectioa a description of the Schools Commission's

ot
rejection of a strict interpretation of equality of Gugﬁaméséwas presented.
This rejection applied to both the goal of equal average outcomes for social

groups and the goal of equal outcomes far individua

goal, the Schools

) By reféffiﬂéwgég;éli children' in the

Commission concentrated on the outcomes for individuals® rather than social

gfnups, However, in place of a strict interpretation of equal outcomes,

the Schools Cgmm1351an Suppurted a somewhat toned-down interpretation

ad of 'equal’ nppartun1ty, the 'limited' goal called for ma re equal

H
M

appartunlty

" Statements in suppork_of a need for 'more eﬁhal‘ opportunity have
appéared in a number of forms in the repyrts .prepared for the Schools -
Commission: ’

The Interim Committee's report called for 'mors equal basic achieve-
) menf‘; 'more equal Dppartuﬁities to partake in higher education', 'more
—r"g‘EQﬁal"ﬂutEameskfram>szhééling';ﬂimQTE“Equal=perfarmance‘, 3mqfé equal e
opportunity' and more equal chances for educational succéssfbiﬁarmelj

. 1973:11, 20, 22, 23, 93, 94).

Similarly, ‘the first and second reports of the Schools Camm ssion

supported policies which emph351zed ‘'more equal nutcames' (McKinnon, 1975:6)

[n]

and 'more serious gantrlbutla ns t ;qusllzlng the opportunities of children'
(McKinnon, 1976:11) . . . '
' These cautious approaches to the concept of éqﬁality of educational T
! appnrtun;ty were in close harmony with the use . of the word 'limited' that
had bean‘émpiayaé to describe the Interim Committee's goal of equal

educational outcomes,

[
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(e) ... to par;itipate,mpre fully in the society as valued and

respected members of it.

the schools were éxpézted to 'attempt' to make ‘ﬁﬂré
— =cti rovided little useful 1nfnrm tion abaut the specific activ- -
) res with which the schools might be concerned in order to

;,ited' goal: . . -

(i) 'Basic skills' necéssary to ‘participaﬁ%‘in the society', and to

tre-enter formal education at a later stage

L]

(ii} 'A comprehensive core curriculum’. -

- Llli)';“Aﬁ’iﬁt?ﬁﬂuttiéﬂ:tﬂ;a—vafietyvﬁffléiéure:pufsuitA;

- _{  (Karmel,_.1973:23)
The second and third of thése roles referred to the provi ision of
.eértain. :urr culum centent. The spprapri e response by the schools would:
have ‘been to ensure that students had access to these activities. No ‘ -
attempt was made to suggest that students were to. reach parti:;lar levels
of perfermanc In this sense, these two roles could be linked to a
liberal view of equality of -educational @ppdrtunity because the essential

s
requ. rement was that.schools should guarantée Expgsure to, rather than

- ,._.m» h.m
o]
e
o
Hl'n
(1)
el
T
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=)
]
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a fi
because it implied that all students would bé‘feqﬁiféﬂ to achieve E@mpet&ﬁgé
. in t[ ose sic s' which were necessary to partl:;paté in sgci ty d%,v o
to re uentér formal education at a later stage. o -

;,paﬂéih lity of the schools for the dev él opment of 'basic skills’
i

i
to be emphasized and presented in more detail.-in the first and

CGgﬂlthE skills were dESCIled in a variety of ways: ‘the

d of schooling', 'certain threshold levels of education’,
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treading ... the most basie tool”, competence in

schooling' (MecKinnon, 1975:6, 7, s', 'levels of

competence’, ‘basic credentials’,
to 2 level which secondary schooling. ﬂs;umes‘, 'access skills', ‘reéding
;nd language competence' (McKinnon, 1976:8, 9, 10).

The Easic persaﬁalityrand social zkills ~vere described in a somewhat
fashionT —The students-were requirtedto—find-an-identity —
al beings', 'become full citizens', deveilop 'the capacity and

‘orge meaningful links with others', 'organize and take

nsibility’, 'shapé the character of their own lives and

articipate in shapingethe character of the society' (McKinnon, 1975:7),

m

‘acquire a capacity for making choices through an understanding of the

society', 'reflect on experience', fact individually or in association

others to change arrangements they find unjust or humanely. degrading'

A striking difference between the two types af basic skills was
ciated with the time scale upon which su;cessful mastery might be Judged
The basic cognitive skills were concerned with the need for mastery of the

Fundamental skills of litéfacy and numeracy . These skills could be assessed

On the ather hand,- the basic per;anallty and social sklll referred to

lnd1v1dual characteristicecs which would not-be aﬁié to be assessed until
- ”\ - = -7

later adult life. - ~ —— : .

3 T Summary

The collation uf qu@tat;ans preséntéd abave Wa uld appear. ta indicate that

’ the Schacls Cammlsalgn perceptlan of Equallty might be appr@prlately

characterized as a 'limited 11bér31§fed§mpt1v2 hope'. . . . }

- The word !hcpéi emerged as a suitable summafy of the Schools

Commission's response to those research findings which had demonstrated
that schools had relatively small effécts in explaining variation in student .

achievement and attainmerit. This hope was expressed by asking the schools

to ‘attempt‘ to be more effective in 'full awareness of the limitations of
their potential power' (Karmel, 1973:22).
1

The notion of "limited' referred to a less-than-full commitment to

equality of outcomes. ‘%he Schools Commission rejected a strict 1nterpr&t=

ation of equal outcomes for either groups or individuals. Instead a tent-

"~ ative version of 'more equal’, rather than 'equal', outcomes was supported. .,
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This limited approach, inzafpératéd in an explicit definition of equality
presented in the first Schools Commission repbrt, expressed the need to

aim for 'more equal' outcomes from schgﬁllng and to 'mitigate' social group
disparities (MeKinnon, 1975:6). '

The 'liberal-redemptive! nature of the Schools Commission's ?limited

hope' was expressed in the expected roles of the s:haals as agents for

obtaining equality of educational opportunity. These roles ﬁamblned liberal
calls for uniformity of material provision: 33 = prghens1ve core curr;t-
ulum’ and 'an introduction to a wide va?iety of le isure pursuits' with
redempfive views concerning the need for ail studrﬁts to master the basic

skills necessary to psftlclpaté in the society' and to 're- enter formal

edu:a:;an at a later stage' (Karmel, 1973:23).

This liberaiérédémptive mixture also surfaced in the Schools

Commission's Tationale—for-resource allocation. The liberal value that the
tu

standa -4 of schooling received by a s

dent 'should not depend on what his

" parents are able or willing to contribute directly to it, or whether he is

enrolled in a government or non- gavernment jnstitution', was to be

established by the redemptive response of taking publlE EEtién*Jtﬁ"”~>‘" ——— e
compensate for unequal out-df-school situations' in order to ensure that a
child's development was ‘frég of restriction due to the circumstances of
his family' (Karmel, 1973:11). '

= The Australian _Sc hcals Cgmmlsslan s_Resource Allo q,ti@ﬁistrateggl_

hape‘ via a major review of the federai fundlng aof Austral;an eduzatlgﬁ;:
The focus of the range of funding programs which energed from this réview

were.desirib ed_as falling along two main 'dimensiens'. ‘These dimensions,

which were labelled 'inputs of resources “to schools and school systems'

-and ‘deéteg of disadvantégé“hf groups of pupils in partlcular schools'

- (Karmel, 1973:50}, have closely paralleled resource allocation responses

which wauld be respectively appraprlata to the liberal and Iédempt1ve v;Ews
of equality of educational opportunity. '
The first dimension involved a strictly liberal interpretation of the

‘needs' of Australian schools and students. This dimen sion concentrated

‘on inputs of material resources which, for example, were required to upgrade

school buildings, expand library facll%tles and improve the provision of

teachers and bulldlﬂgs for special eduéatlan. The largest single program

in this area was concerned w1th equallzlng recurrent EXPEﬂdltuTES across ’ .
, AL




O
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all Australisn schools, A school's need for supplementary ruurrent
resources to cover the ge=neral ‘'running costs' of education ws assessed .
by com paring the sc:heal‘z per pupil expenditure. with the natiml average

The essential goal for the programs prepared for

this dmgnsmn was to molare towards uniformity of material resurce
provision, al an accepral=sle standard, across all schools iﬁ Astralia.

No attempt was made in the inirtial plarm1ng of these prugrams to ‘link

expendlture ¥ith educatic—onal autgﬁmesi,_. 1t was can:eded by tthchc:c:ls;

Commissioen “that ere i== no 51mplé méans -end felaticmsh1p ‘ineducation

between resiurces employe==d. and carsegLent;al Qut:nmes, neither iz there

an optimum combination oS5 resources which will achieve a desird objective

in any .circumstaueé' fka’fmel_ 19753:50) .

‘hich require greatgr thin average

Q;ﬁresau{ce:{ if they ate to be effective with the children theyswrve' (Karmel,

'1973:91) . This dimensio=m led to the development of positivediscriminatio

in favour of "disadvaﬂtgged schools' Tkgfpri ary aim of the resulting
fund;ng -program. was - cancErned with fa:illtatlng variation ‘in shool Pprograms
in ways which would eﬁa‘b];;_g disadvantaged chlldrgn to learn more suzcessfuily.
Unlike -the programs based=3 on the first dimension, “the Disadvmtaged Schools.
Program was axpected to he=mave specific educational outcomes. Te emphasis ”
was to be placed on ‘rédiméing dlffETEﬂEES in the educational perfcrﬁém«:g

of socially disadﬁ@iage% children and the rest of the schoal pupulati@n

e traditional game—t of schooling' (Karmel, '1973:93) .7

the prograns developed foesr the first dimension was based on simple account-

: aney procedures which cou==nted expenditures per pupil, accairmodatiixn Spage,

11bfary resoirces, Eta:-

~the informatior “r

and act:uifately measured, there was a need for the develapment of an 1nd1:a tor

cms;sted of quant;f;ﬂ;lg matgiual T urces which i:m;ld bé dxractly aﬁd

‘accurate 1y measured.

Hnwever, th i | ﬂtiEi:’:étiaﬂ of schools 'and students for the sééaﬁd

aﬁ»pr riate iasure of th.me construct of ‘dlsadvsntage That is, since the-

construct o dlsadvgntagg was not a physical entity which could be - d;re¢t ¥

which would provide a sui._table surrogate fnr the construct. -




The Australian Schools CommE ssion's ,Disﬂlﬁ:\iaﬂtaige;di Schools Frag;an’s,s;

” 11 ‘1‘

The Disadvantaged Schools Prograr= Wwas introduc=ed to implement the reco-=mmend-
ations presented iﬁ(thé’REpﬁft 0= the Interinm Eﬂmmttee for the Austra_=lian
Schools Commission (Karmel, 1973k . This pl‘a?r—sam was a landmark for fe-=deral
intervention in Australian educat=ion becAuSe L_-t represented the first large-
-scale attempt to foster a redempt—ive view of e=quality of educational

== —-eppertunity: The redemptive-Spir—it- of-the pro——gram-was-captured-by-a-s—=ingle——

H

sentence in an early section of t=he.lammel xep=oTt:
More equal outcomes frcom scheoling r—equire unequal treatment =
of children. (Kammel, 1973:22)
The 'unequal treatment' Tefe=ztred to the p=Tovision of "greater thaz=n
average resaur«:e;' to dlsadvantaged scho0l15: a-md the 'more equal f:n.it ~gremes’
referred to an "emphasis on reduc=ing differenc=es in the educational pe =xform-

ance of socially disadvantaged ckildren and th=e rest of the school pop-sulation

(Karmel, 1973:91, 93).

" In acknowledgement of an eaz—1ier admissio=m that there was UI’!EE?‘ES@Eiﬁ’EYH
sbout the resource inputs - eduycs==tioml output—=s nexus, the Karmel EéPér‘ﬁrt
presented several liberal justifEE cations a5 ad=ditional support fﬁr the =
resource allocation msdsuras intr—oduced as psl‘E’t of the D1sadvantaggd 5-=chools
Program. The supplementary assi== tance to Dl5a=dvantaged Schools was exz=pected

to ensure grearer equallty in tér:ﬁns of resoyrc—e inputs Eor all schauls =

because : . 532;3,,_3;;‘7‘ -

e T =

1,— o D1sad\fantaged schaols w=were usually L;mang the worst provided for

in tems of buildings, playing sg=ace, and othe=x faeilities,
2/ | Students in Disadvantagzed Schools en=jJoyed less overall pubii-_c

suppart for their

e
publlcllyfsubg.:,d zed hlgher levels= of Schaallj‘lg: and tertlafy education, - and ]
3 - Students in Dlsad\.sntaged schoo1s -0==ten were exposed to surr~—ound- .

du:atmn becai=se they typ;:glly did ngt econtinue to = the

1ngs and a school cnmmumty gnd p=>rogrn which prevented their schoplin. =g

fru'n being 'enjnyable anci fhll\:"l:;l in itself£'.

CthCE Qf Ind1 ator

The Australian Si‘:hm:is Commissidr= exanined Lo alternative 'apprt:ac:h% ‘ to tg
the establishment of a priority IE istof disadv—antaged schools: s’uhjec:‘:*tiv_e
assessment based on informatjon r:"abtamedu-fi‘am informed persons within - the
school* systems,- and objective ass=essment which= required the’ cansttuctli_an

of suitable objective indicators f@rgschaglsi
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—— reasons_wh=v social criteria were favoured for the idmtifi cation of dis- .. .-

- ;surraundga_schaam' to - ',-, _

The s<=ubjective assessment approach was rejecfedbcaz—se there wau]d

have been = lack of inter-system comparability in the lnf&ﬁatlan Dbtalﬁed
fr_c;'m each school system. Instead, a2 limited amount of sul};: ective inform-
ation was wused as validation data for the objective jrneecEures which were
adopted (K=armel, 1573:166).

The u=se of objective assessments required that feeisi_ ons be made as

(=]
to whether— the appropriate indicators would be concemd w=ith educational

achievemer==1 orT sm:;al crite ‘ia; Blackburn (1979b) he pf&:—gented several

advantagec™= schools. These reasons may “pe divided inw thr—ee main

areas.

First—, there was a concern théi; indicators base o = chievement

measures c—oncentrated toc narrowly on one aspect of uieat— ional disadvantage:
... educational achievement criteria bypasitie Troader asp&;*?
of support and development with.which we nifit e=xpect the
schools to be concerned. (Blackburn, 1 1970:1)

Secor=ad, there waz a fear that the use of achievmnt measures mlght
have infli—=enced the curricula of disadvantaged schoos in  ways which would
have preve=nted attempts to adapt to, the specific neeliof the students. -
That is, e=xcessive . attention given to test scores mifhive= caused the schools
to resort to the 'intensive appllrsat;an of mgthéds wich F=ave been unsuccess-
ful in the= past' {Blackburn, 19795:2) .

The t—hird reason described the need to avoid cetiin feducational.

- dangers' IZ.n making achievement ‘measuies central to thseL ection of dis-

dvantaggi:. schools: the appearance: of rewsrdlﬂg ingmpete=nce, and the
diversion of attention from the - 'fundsmental .school thinge="* which was

considerec to be an importdnt featuzg of the progras

The ==ocial criteria upcﬁ which the ‘indicators of dlsadvantage were

.based were= concerned with the Eharafztsr;stlt‘_ﬁ d‘f the TlElgIZhDLlIhEIDdS which - -

The Committee has ::hnsen the term 'd;Sgdyantugéii in relation
to schools drawing a high proportion; of emlperats from neigh-
bourhoods having certa era

n characteristics kén T™=o be generally
associated with a low capacity to take ‘.dvnntaga of educational .
facilities: (Karmel, 1973:92) .

Censi=s data were used for the construction of it incdicators rather

L]

thsn data abtaiﬁed from the f‘amilies having Ehildl‘én’ﬂttéﬁaiﬁg the school

Thess dat== were preferred because they were 'likely hbe more accurate’,
and becausse. they avoided the ‘1nvasmn of prlvgcy imlveS in Seeklng out
\‘;ed with part;cula’; fmil= es by the, penple

#

informaticon whlch can be ass
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F==-=gpecified—cut-off=point-on=th

Census.- The maln ‘components used in ths scale were: socioeconomic status,

. conditions.- Details describir

using the data'. A further considerat jon was that the characteristics of
the population surrounding the school were believed to be 'part of the
total eﬂvifanment of the c¢hild' (Blackburm, 1979b:4) .

Units of Ident f c; 1Qﬁ-3ﬂd Funding

— = =

The Austrs ian Schools Cnmm1531nn decided to use schoo 1s, rather than
“individual students, as the unit of identification and funding. That 1s,
the indicators of disadvantage were used to rank schools in order of 'dis-

"advantage' and then all studerts who were members of schools below a

zfribution-of— sgh@ais,weré-eligible-té-
participate in the Disadvantaged Schools Program. . .

in tﬁe early stages of the program an Austra lia-wide list of schools:
was prepared by the Australian Sﬁhaals Commission as a guldé to assist
detailed examination of these schools by school system authorities. More
retently each school system has raken greater control of preparing its own
list of disadvantaged schools.. Within each of the school systems, the =

" school has rema ained the basic¢ unit cf identific Etlﬂﬁ and funding. -

_ The Disadvanta aged Schools Prggram- :;pdiggﬁprgﬁst the National Level

dvaﬁtaged schools were developed at a national level

i
by the Interim Committee of the Austral1aﬂ Schools Commission. Tha lists

m
-~
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r funding purpnses after any m jar=anamalies had'ﬁegﬁ

lopment of these lists employ ed a measure called the "Socio-

which was derived from 1nfarmat1ﬁn obtzined fﬂI the 1971

ethnici ty, extent of schooling, unemplaymént residential mobility, :Ertain
aspegts of the fam11y, rellglaus .adherence,. number of AbDIlglﬂEE and housing

ng the 38 census= =derived varishles were briefly

summarized in Appendix E of thg;lntéflm Committee's Teport (Karmel, 1973: 167)

The "Secdiceconomic Scale" wé%,préduged vy us i'g prlﬁtlpal cgmpaﬁents

analyszs fallawed by factor rotation . .and thsn deletion of 'variables which

did not 3551st in discriminating-a m@ﬁg‘dlstficts' (Karmel 1973:166) . The

we;ghts obtained fram these an alyses werg\Eﬁen applied to- the component’

variables to nbtaln each school's measure on, the Secio éané mic Scale.




The Interim Commitie decided that 'becmsmuse of the markedly different
- social cDmpusltlbn of mjr urban areas as ceoompared wlth non-major urban
as!

. a separate analylswouid be conducte@Ed for each ‘type of area (Karmel,

ar

1973:165). The pfinéipal,éampgné:i analysls technique was applied to the

correlation marrices whihvwere develnpéd_sérzr;j:afi' ely for major urban and
n-major urban 37’&35 The principal componé&=nt-extracted for the major ufb:aﬁ

eas contained ig vEl'E'lﬂb:L‘S ‘and the- pfini::l;;:::al component extract

non-major urban areas oigined 12 variables (Australia, Schools (:CimIDlSSiEﬁ:.

The Vafl§EIES :md thmf ravw componen.ot hElghtE from the prmc:pal

the census varighles ustlin the analyszés desagcf;b ed above. The weights
ith

obtained from the pr ﬁ cipal c:(:rmpfment analysé :=s were then combined w

average scores t0 Obtaiikhool scores on the = 'Socioeconomic Scale'.

[ £

The schools were nikd i order of théi?ér scores.on -the 'Socioeconomic
Scale’ and, bggmnlng fmn the most dlsadvant =aged schr;u:ls Eﬁfulmens were
counted until 15~ pér watof” énrolments in msL =jor Urban~schools and 10 per -

cent of EnfDlﬂEﬂts ift wimajor urban schogols = were reached. The schools

on’ the llsts below thestut- -off points formé~=d the first list of Disadvant -

.aged Szhaals, : ' . .

It was 1mpartii"’ﬁi ﬂnaté that the pr;ﬁ(:,ijg Pal component analys es and
bse quent component ﬁ:mmns were csrried owsut by using Ct:nlléc:t:or s
stricts as the units ufﬂn&l‘}’s:s and not sc:ﬁ_hanls Therefore, theprapertles '

,
2

i
f
'tD gscertaln whlch vhlables were the most ex-fficient dlsq:rlrnmatars to

e

’ !PIQ‘VldE 'apnrapflate weliting for thea va‘rlab_.b -les which were ult;mately

- _retained', ’EE»E;ZE:%EQ‘E/‘V‘aﬂﬂbje;tlvg‘ basis for -

namlc clasgs'- (K:lrmel 1973:165, 165), Qere all prapertles whlt:h

nly to Cﬁllgcturs DlStI‘lttS, The fé;ac:; that- the schools were scored
i::n the outcomes of thﬂsoannlysés accarilng Et:-;:: the:,r -catchment area charaect- -

eristics in no way guaxilted that the prapert‘;rtlés listed above were trans- s
1 .

Ferrable to statements aut papulatmns"af scwchools.

O
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One can only 5petu1dte about the logic of the Schools Commission's

methodology in deriving the component scores. Since each school was ident-

]
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P
i

ified in terms of the Coliector's Districts ass

c
ea it would seem to have required no greater degree of computational

%)
]

.ffort or resources to conduct the analyses by using the school as the

m

unit of analysis. It is quite feasible that‘a totally different set of
components would have emerged if schools had been used as the unit of

analgsis. This may then have resulted in a different rearranggment'éf the

lIn 1979 the Schools Commission decided to revise the 1973 "Socioeconomic
:S;ale‘ by conducting-a new set of analyses with the 1976 Census data.- Due
tg“time and resource consiraints it was not p3551blé to either update or
repeat the se¢ chool eatchment mapping exercise which had taken place durlng
1973. Also, while the 1976 Census.did contain_information which would havg
permitted a link ta be made between each schoel and its ccmmnﬂity; the
Australian Bureau of StatistiQS'cﬁﬂsidered that disclosure of data at the
‘fidentiality. These

associated with

orr—was--unable to

partlzular schaals and consequently the Sghuals' MM S5
58

.
prepare a revised prlarlty 1ist of scho Dl§ for the Di QVEntaged Schools

Program. The 1980 Indicator pfﬂvided cores éniy for Ce nsus Collector's

%]

cts and was thérefﬂre restrlcted in its use to assisting with decisions
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H

istr
concerning the div ision of funds between schmal sy~tems. The nomination of

“particular schools for pa rtiéiﬁatian in the Disadvantaged Schoeols Program

has subsequEﬁtly become zgmplétely dependent on in ndicators develupad within

gach school systém.

ealoped in 1980, krown as the !Sociceconomic Index!’

1nerthe relatlverﬁgmber of school chlldren living in

: advantage in each Stateﬁ‘(L;nagre E; a}; 1980: 4)
eas' Iéféfréd‘tQ’ThE’CBlléEEDTJS Di$tricts used duringfthe 1976

Papglatinn Census. A final list of 32 census=derived variables.was selected

structlaﬁ of the 1ndlc3tnr after consultation with the author .of
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this report. These variables were SEIEEteﬂ because preliminary analysesA'ﬁ'
5 conducdted by the author showed that many of these variables were highly. ;

correlated with school mean scares on tests of educational achievement.

~The variables selected for the constructien of the in di ator covered similar
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topres to those used in the 1973 index: occupation, education, incomé,

- family structure, dwellings and ethnicity. Details of the constructien

énd selection of these variables have been described by Linacre EE;EL

] e
was again used for the 1980 analyses. However, f@llnwlng an in rest;gatm
T

'averail principle component analysis would p vide appropriate indiwator:
: o —
ng {Linacre, et a1, JM&

es for each of the four regional classificatio
9-10). The weigi

nt
analysis were applied to the 32 variables to obtain a score for each

ts derived from the Australia-overall principal componils
Collector®: District on the 'Sociceconomic Index'. The variables and -thir

standardized component weights from the principal component analyses haw

been réporied in Appendix AL T : T e
In order teo garfy out the distribution of funds between school s¥sims,
the 'Sociceconomic Index' scores were transformed in a fashion which asued
that (1) the funds rEquired to overcome disadvantage increased mﬂnﬂtaﬂiuﬂy
“.._ . . with.scores on the transformed- ‘index,-and--(2) -the-marg
required to cope with d;sadvantagg was diminished as scores on the trans
formed index increased. These'tféﬂsfarﬁed scores were used to creété

'welghted enrolment' figures whléh were used to make decisions conceriliy

the division of funds betweszn school systemsi Details of the 1culatim
requlred to prepare the transformed in ator scores. and the use oF '
'w21ghted enrolment' figures have b n presented by Linacre st _al (1980

Following the praparat;aﬁ of the 1980 'Socioecohomic Index', the &

of developing methods for the selection of lists of 'disadvantaged schodl'

- . became, by default, the responsibility of the school systems.

o _ The Disadvantaged Schools Program: Indicato rs at the School
In the years LDIIQWIﬁg tha publication of the Report of the interin Comlttee
fnr the Australian Szhnals Comnmiss cion (Karmel, 1973) thé'§thaals§ystemsﬂn

. each Australian State/Téfr;tary begaﬂ to take an interest in the dévelopit

of therr own lists of 'dlsadvahtaged schools’'. fnitially this intexeStws.

L assaﬁlahad with miner anomalies which had'apﬁéafsd on the first list Qf‘

J disadvantaged , schools preparéd ‘by the Schools Commi 551un. Interest larw

turned to necessity whgn the Schools Commission, ough lack af TeSolrd,

inal increase_of .. .
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considered but no attempt has bEEﬁ made to combine these into indfeators.

", " The Queensland non- government system does ot gather data on any variables.

by six school systems. -The occupational status var riables were all base

Pa
) us ed y three school systems. These three varlsbles were each measured in

"
-

;5 . oL o . i 1 , ;; ;g\ K ' ' .éi

_and information, was unable-either to revise or refine its methods for the

identification of diséﬁvaﬁtagéd schools. The following discussion of the . . <
responses Gs[the Austtal1an scheol systeﬁs to' this situation ha n drawn .

from a fGllECtlDﬂ of Papeg& and seminar presentat;gns prepared during 1979-
80 for the Australian Schaals Gﬂmmxss;an Warklng Party on Dlsadyantsged Cot
Schaols (de Silva, 19803 New South Wales Department af Education, 1980; >

Ross, 19?95; 1980; South Australia Education DEpErtm&nt; 1S?Q;<Tasmani
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The term "ﬁ@”egavernmuﬁt" has bEen used in this Fhaptéf -to refer to -

as—adopted=i -nfdgr-tc—bé=zansis§ént

struction prepared by the Australian

Australian Schools Commis sion (1586))
s

- e e 8
Whéreas’all gavernment school systems have dEVElGPEd their own

‘indicators of educational disadvantage, anly ‘in the. Victorian and SDuth

AuSErallan non-governme ent s hanl systems_] have 1nd1tatnr been prepared In -

other. nan gGVETﬂmEﬁf school ystems a wide range of v

= 2 -

or' the construction of 1nd1:atafs by Australian

L]
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s i
been described .in detail in Appendix A. A summary, af

(=
o f variablesvus ed by the schﬁgl systems has béEﬁ presented in

s
" Table 2.2. It is important to remember that only tha typas of variables

have been- described and therefore this table dDES not distinz ‘ish betwéén

either the dlffErEﬂt metrics which were used te measure these variables or

P

th§€¥arlable recoding technigues which were unlque to each school system.
y ) TR e e

across the systems were 'Occupational.

W

The '‘most popular' variable

Stitus of Father/Breadwinner' and 'ﬁigran:y‘g These variables were used

on the sﬁaliﬁg pfatedures develnped at the Austr*li an Natl@ﬂal Unive rsity

(Broom et al 1965 19?7) The variable- dEEErlblﬂg the degree-of migrﬁﬁiy -

2
was generally hased on the percéntaga of students "from non- Eﬂgllsh speaking

hames. No. attempt appaared o have been made to distinguish between 4

different subsets of languages The next 'ma;t popular' variables were R

'Ab@rlglnal Students', 'Single rents' and 'Student Turnover’, each being

g -consistent fashien across the 5ch§31 systems.

iy
o
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The 'Iseolation
government school systems. In the
degree of 'Isolation' was based on

“E’\!Erﬂméht SY5tem AS5E855

detailed investigatign of the concept of isolation. The me

the 'Isalatian' variable was based

a 1 c 5
. proximity to health facilities, students usin
t c

a range of major cities).

Welfare' variable

ot

The 'Socia

Tasmanian government school systems.
"was based on Department of Social Security records, whereas in Tasmania

this information was ghta;ned from

the next stage of educat

, theatres, etc.), soc

n' variable was used by the Victorian and Queensland

V1¢tnr1an gove rnment school system the
the distance in kilc wee

ion t@gwhich most students move. The
ment of isolation reflected a more
surement of

on a 32-item scale dévelcpéd'by the

-ial (wiih items concerning

oarding faeilities, etc.)

ancerﬂ1ng the di istance in kilometres from

was used by the Wéstern Australian and

the census dsts gathered by the

The measure used in Western Australia

Australian Bureau of”’ Statistics.

e

The 'Income MeaSurés‘ variab
a

e was :(lso employed by two school sysiéms.

The Tasmanian government system measure; this variable by using indome
97

co nguﬂct;an w1th
ssifications to obtain

1a
for each school.

Size!, 'A:hievement/IQ'Tests‘ and
I

‘Provided by Education Department Staff'.

mean income levels for

S sveral variables were used only by 1ndividual school sgstEES'

6 census. In New Soutn Wales a deta;led

an estimate of average famiiy income per child -

‘Other Variables Based Dp Estlmates
é’ T

/

'Eaﬁh of the sthool systems avoided the issue of 1nd;éatar validation
velo

pment of measurable external val dation c$1ter;a. Thé_

1n:1u51on of many variables was geﬁ ally supparted w;tﬁ appéals zo face

mily b#égdwlnner§ was used

rtdain D::upatl@nal

E'Family-

T
have been 1n¢1uded following consultation with speclallst committees -and
y

various specialist schdol s)

TEE lack of widely ac:ept ed rules f@r:the in

the lack of un;fgfmify with re jf

evidenced by

stem staff mémbérs. ;

lusion .of variables was

28

lection of types
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of variables and the nu@bers of variables which were used in the indicatoers.
Consequently, an examination of the information in Table 2.2 revealed a
range of anomalies which was difficult to reconcile with a school funding
prégram which was supposedly aimed at é’partiéﬁlaf subgroup of Australian
schools and students: ‘ '

There was no ’{ﬂgle=variable which was employed by all systemé.

=t

One State develpped separate indicators for Primary and Secandary

[ 1]

schoals while the other systems prepared one indicator for all schnals.

3 The numbers.of variables’ usad in the development of indicators varied

between systems from a minimum of one to a maximum of six.

4 Whereas some systems used similar variables, the measurement of . these
variables was sometimes undertaken in different ways. These differ-
ences vere centred araund explicit di fferences in operational defin-
itions, the application of a variety of recoding rules, or the use of
different types of data to measure the same variables.

. :system. In the other systems these variables were not included in

. syétem,;;f i

their indicators however, the selectionof partT itﬁth:véffgbrészwasﬁ———~f=z==::

often justified by reference to the high degree of 1ﬁterrelat1nnsh1p5

nec
between these variables an d the educational achievement of students.

The weighting schemes used to camblne the variables into indicators-

~have been iescribed in Appendix A. Imn ea&h’gchaci system the signs of the

weights were adgustgd so that a high score on the 1nd1:atcrs rEfETIEd to a

high level of educational d;sadvantagé

No information was available from the school systems cohcerning the.

rationale employed in establishing the weights. - However, from simple
cbservaticn~éf thé magnitudes of -the variable weights for the government... - ..
systems, it could be seen that only integer weights were used. This '

ms
suggested that the weights were prDbably ass;gned on th% bazis of 'expert
nio

\ion' rather than by the appli, ation of quant;tat;ve statistical
only system' to ?,

However, as for the uther systems ng‘explanatlﬂn

The snur235¢af the data whleh ware used ta measure Eazh vari ble

Appandlx A.- IgﬁTable 2.3 these sources have been summarized for each scho 31:

i




Table 2.2 The Variables Used by Australian SihQQI,Systems During 1980

for the Preparation of Indicators of EdQ¢§ti§ﬁ§iiD deantage
£ B
Variables T Go 7é;5mé§;77 N
) - NSW Vic Qld SA WA  Tas?
Occupational Status . -
of Father/Breadwinner * * - * % (P) o F
Migrancy * * A * *
Aboriginal Students * - *
Isolation 7 * *
Social Welfare * *(38)
Single Parents * * *
Family Size st *(5)
Free Ecﬁk‘ﬁécipiaﬂts *. *
Incoie Héasures o ® ()
=S%udént Turnover * * *
‘Working Parents ) *
_Achievement/IQ Tests - , R £ 74 e
 Other Varlables Based 7 7T77- 7 V*té) N i V

On Estimates Provided ~
by Education: Department
Staff

mania separate indices were prepared fnr Frlmary (P and
2c dary (3) .Schools. .
b Variables used by New South Wales, wostern Australian and Tasmanian’
ment systems have not been used to construct indicators. These

non-gov
variables have been listed in Appendix A. The Queensland non-
government system does not .gather data on any variables. - .
Source: Ross (19801. . ) - o -
o » - S
. Table 2.3  The Sources of the Data Used tg Canstruct Indlcst ‘\\g
for Austral;an School S;stgmsiDurlﬁg 1980 -
Ga-+ Source s ) Gavernment Non- Gavgrﬂment
_NSW Vic Qld SA WA Tas - Vic SA
L V!—arl - - ) * * e * ; Tk * *
%—Edug_at’i’a 1 :Deljaftmer\: T et et S AA-~’_~: PR ST :"‘ S =
Australian Bureau : )
of Statistics ! * *
Department of
Social Security *
‘ 30 43
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“The number of data sources ranged from a maximum of three in
o ) ,

Western Australiaﬁ:gavernméﬁt system to 2 minimum

\I"‘ﬂ
D
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w
=
]
=
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L
o
=
'
o

Wales and Queensland government systems, and the Vic

Austra llan non-government systems.

“varied markedly across the school Systems.

The We estern Australlan and Tasmanian gOVernment systems vere Ehe only

systems to obtain Jinformation from outside agencies. Both of th,se systems
used lﬂf@rmltlﬁn obtained from the Australian Bureau of Statistics The =
Western Australian government system supplemented these data with inform-

ation obtained from the Department of Social Security.

The importance of the indicators in the final s'li,tian of schools

meg,; “the Victorian

government system placed almost complete dépendsnée on the rank order of

" schools developed from its indicator. A cutting score on the indicator

was selected by cumulating the student enrclments of the schools which were
most .disadvantaged until the comulative tally Gf enrolments reachéd the

total number of students which were permitted by the Schools Commission to

_participate in the Victorian Disadvantaged School Pragram. All schools

above this Euttiﬂg score were then included in the Pragram ‘with the exceptlan

of schools either slightly above or slightly below the cutting score. The

decision to 1n:1ude these schools was tdken following a review of thei

wl""'

o
acteristics -by a committee that was responsible for the adminigtratiﬁn
e Prégfam in Vlétﬁrla. There was no attempt to. rearrangé the balance

ating schools between, for example, primary- aﬂd se aﬁdary~sthaals

In contrast, the QP sland government school system dEtETmlEEd a list

of disadvantaged schools through a seties of rev;ews carried out by'the

7 némbers OF 3 specidl task force who possessed a detallgd:knnwledge Of - e s

Quee nsland government schools. A list of schools was iﬁitially constructed
by msking use of information obtained from fegi onal directors of education,
“inspectors and school prlnc1pal§. Whenever some doubt agsse concerning a
particular school, the indicator score of that school was ‘consulted anly as
a supplementary piece of information. This 1i
'drby the task Farce hy uhtalnlng £

or by the members of the task for

5,

This review continued until the cumulative tally of enralments gf the

.remaining s haals reached the total number of students that were permltted

ERIC
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p.u-

to- participate 1n the Queensland pragram._




- Summary
In this chapter a review has been presented of the resource alloeation
responses which have been made in Australia to the changing concept of
equality of educational opportunity. ' o

The changing nature of the concept of equality was discussed within
a framework, developed by Husen (1972, 1975), that was linked to three
distinet social philosophies: conservative, liberal, and redemptive. _ o
A detailed examination of the interpretation of the concept of equality
presented in ré; rts prepared for the Australian Schools Commission showed
that federal assistance provided to educationally disadvantaged s;ham;s in

Australia has been guided by a mixture of liberal and redemptive philDSQ?hiES!

M

schools has bee
974.. Imnitially,*

The federal assistance to educationally disadvantage

ram since

g
—

channelled thfuugh the Disadvantaged -Schools Pro
schools were selected to participate in this program by means of a national _
igﬂi:atgf of educational disadvantage based -on census data. _H@wévér, in
recent years, responsibility for the identification of disa dvaﬁtsged

scthIE has been assumed by the school 5}5tem5.7;7_7777 B .

In 1980 there were eight different indicators being used to identify
disadvantaged schools in Australia: one for each of the six State govern-
ment school systems, and one each for the non-government (Catholic) school
systems in Victoria and South Australia. In most of the other, non-government
school systems a wide range of Dbiective data has been gathered but no ’

attempts have been made to combine these into indicators.

A review of the tachniques which had been used by Australian school ,5
systéms to construct indicatois of educational disadvantage showed that the

was little cons ‘tEﬁcy across school systems with respect to the types of-

"dat a usedrtﬁ construct these indicators. . Further, the school systems had

genérally ignored the issues of indicator validation and the development of
measurable external validation criteria. The construction of the school
system indicators had mostly been based on appeals to face validity and had

been guiﬁéd by the opinions of committees of 'experts'!
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CHAPTER 3 , . ’

"THE ACCURACY OF RESOURCE ALLOCATION STRATEGIES
AIMED AT ALLEVIATING EDUCATIONAL DISADVANTAGE

‘Introduction B

- The ﬁistarv!af-pragramszaimed at alieviéting educational disadvantage has
featured a common concern with respect to the accuracy associated with
the delivery of supplementary educational resources and services to those
studgﬁts‘wﬁn were most in need of assistance.

In the United Eiﬂgﬁum the precision of the procedures employed to
identify disadvantaged Educational Prierity Area schools-was subjectedrim
heavy criticism by Acland (1971) following a reanalysis of the data

collected for the Plowden Committee. Acland concluded that ‘there is some

W

2 . \ sy s et g Bl s 5 A
concentration of 'slower' children in the E.P.A. [Educational Priority

Area] schools. But the diffEfEﬁié‘iS not educationally exceptional'

thTEﬁd*_TQTi*ﬂEE&”I—ﬁ‘}ﬁtﬁf'Study by Barnes and Lu:as (1974) cnnducted

in London schools prgsented a Slm;laf conclusion:

It seems likely that the majority of disadvantaged chlldren

are not in disadvantaged areas and the majority of’ ﬁh;ldren
in disadvantaged areas are not disadvantaged. . . .
- Lo {Barnes and Lucas, 1974:56)

Criticism of the azcuraiy of resaurce distribution has alsa‘bsen
ected at the SElEEtlDﬂ procedure for d;sadvantagsﬂ Title I schools in
the United States, Glass (1970). and Fortunz (1971) showed that ‘an income
dichotomy for family incomes, as was used 1ﬂ the Title I program, was a
very imprecise methed for identifying students haV1ng reading and 1earn1ﬁg
difficulties. -Later resesrzh and criticism led to “attempts to change the
distribution of TESﬂurEES from the SElECtlan of schools on the basis of
social criteria to the 5§1e:t19n on the basis of pérfurmance on criterion- .
referenced tests (Emrick, 1974 Qu;g 1974). Feldmesser (1975) has
-presented a Eamprehenslve review of the dangers associated with the use of

test scores to guide resource alloeation strategles for pragfams de

dvantaged students. In partlcular he ‘emphasizéd

to assist educationally a3
" the problems of a 'disincentive Effect*,é 1n which schaals may. be tempted Lo -
‘manipulate student test scores to g1ve the appearance af low performancé'. and

thEreby guarantae continuity of supplementary ass istamce

O
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The preblem of obtaining accuracy in the déllvery of resources to
thase students attending educationally disadvantaged schools who are in most
e is not solely a question of choosing the 'correet'
indicator. Consideration must also be given to the apprdﬁch of selecting

schools, rather than individual students, as the units af fu Jding.

- Since there will generally be some degret of v -t ln in student

1 s, home envirepments, ete. ) both between schﬁﬁis
and between students within schools, the * aination of certain schools or
groups of schools to be the recipients of supplementary resources will
always lead éa some needy students being unable to receive assistance
because their school or group of schools was not sclected to participate in
th&_pragr&m@ For example, if the distribution of the criterion measure of
disddvantage was associated only with variation between students within
schools then all.schools would contain approximately the same prapnrtinn
of disadvantaged students. In this situatioen re source allocation based
on the selection of schools or groups of schools would be extremely inaccurate.
Conversely, if the distribution of the criterion measure was associated only
with variation between schools then the selection of schools- OT groups Gf
schools with the lowest mean scores on the criterion would result in

completely accurate resource allocatio

The two extreme examples described above specify the boundaries for a
consideration of the accuracy of resource allocation programs associated
with the funding of disadvantaged schools in Australia. The unit of ident-

ification and funding fnr all Australian school systems hss been ‘the school

because the definition of ‘dlsadvantag ed" pr&pared by the Australlsﬁ Schools”
Cﬁmm;s on at the commencement of the Disadvantaged Sc hool s Program
in pgratéd this notion. ; N

s chapter the implications of the

oo

In the fallmw; ng sections of th

choice of the school as the unit of identification aﬁdffuﬁding’hafe been

examined. In particular, consideration has been given to dévslﬁplng

quantitative estimates sf the accuracy w1th which resources may be deli ered

to individual students when a 'school bssed' fun ing _program is ad pted in

___order_ta_assist educationally_dis ,dvantaged»studentzi S ——
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hctlnxtlan nf lurm;ﬂal [ 13X

: _Accuracy -and Leakage
B - -
In the following discussion thE prgglslaﬂ with which educ nal resources

rered thréﬁgh
14

may ‘be deli > a school-based procedure to those ;tudents who most
need them has been described in terms of two statistics: Accuracy and
5

Leakage. The term '$¢

- Australian school 5}5tems in thé years following :
In brief, this procedurc has been based on the dévelapmgnt - o ordered

1ist of schools according to school mean scores on ‘an indic

are IQWégt on this 1i

5
of schools have been obtained by limiting the number of participating

students to a percentage within the range of 10 to 20 per cent of total.

enfalmentﬁs ) .

The ALELTJL} EDEfFl ient for an 1nd1v1dual school describes the degree to

which a school at a given percentile on the distribution of school indieator

4;;;;';32GTES;Eﬁﬁfiiﬁg‘ﬁﬁﬂééntﬁ—hiih—fha;ﬂ:lEr;silts_ﬂhizh:axEzaﬁiﬂﬂlaigﬂ with

educational disadvantage. .

For example, consider a schéal at the 20th percentile on the cumula tive
distribution of indicator scores for schools. The Accuracy coefficient for
this school, A(10, 20), with respect to student scores On a measure known
to be associared with educational disadvantage refers to the pgrzeﬁtage of

a
students in this school who are below the 10th percentile for the overall

camulative ‘distribution of student scores on this. measure.

The Leakage coefficient borrows its name from the concept of 'resource

leakage' used by Benson et al (1974:85) to describe a situation when 'too

ri'

much money leaks to dents who are doing well enaugh by ord1nary standards’.

In this chapter students have been considered to be doing 'well Enaugh

by Grdinar} standards’ when Lhe} have obtained scores on a measure known to:

be associated with Edu:3t1anal dl advantage which are above the median (SDth

percentl ile) for the nverall cumulative distribution of studén scores on -

- distribution of indicator 5¢ares’]cr schools. Th Le,kage coefficient, L(20),
at

th respect to student scores on

education al dlsadvantage refer5 ta the percentage of students in'this‘scﬁncl

O
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who are above the median for the overall cumulative distribution of student
scores on this measure.

Allocation

The values of the Accuracy and Leakage coefficients for pirtlcular schools
depend on the nature of the allocatrion of students among schools. This
wing simple hypatheﬁicaliexamplé

may be demonstrated bf considering the follo
in which two different arrangements of the same papulatlnﬁ of Stuﬂéﬁt§ among
ten schools have been compared. Thess two arrangements have been presented

in diagrammatic form in Figure i‘rL

of Studéﬂt Scares wlthln each school for each arraﬁgement -

~ The raﬁges
havé-EEEﬁ.fepres _in Figure 3.1. The school mean -
scores were represented by dots 11 the middle of each of these vertical ! e
lines. The ranges of school mean scores for each afrangamgnt may be examined
by considering the distance between the highest and 1uwesf school mean scores

within each a rraﬂgemért{

In order to facili-ate comparisons between the arr;ngﬁwnﬁfs the follow-

[

ng simplifying as-~umptions have been made:

1 Assume that the DVEfali distribution of student széres, the ~—  —
distributions of student scores within schools, and the:distzibutiaﬁs of )
school mean scores are all normal distributions.
2

e that, within each arrangement, the distributiens of student

-iance of student scores w the same for both STfiﬂgEmEﬁts

e
e
o
[ad
(=]
i
]
o
o,
w
o

as
F students was being considered in each arrange-

[
m
[x]
=
=
]
w
i+
=
L]
ey
i
g
1]
by wi
=]
]
=
[
]
[ad
[0
=]
=1
o]
s

_ment. However the variance of school.means and the variance of students
1y

between arrangements.

In arrangement I there was a.large degree of variation iatween -school . -
means and a small degree of variation between students within schools. : In
arrangement II the relative magﬁitudgs of these two sources of variation
. have been reverséd, To summarize these characteristics we :éuld_ssy that
arrangement I showed a high level of student homogeneity Qithiﬁ~schnals, .

and arrange ment I1 showed a hlgh 1evel of student heteragene;ty within schools.

of students was being conside ed in edch™

arrangemént, the raw score equivalents of student per;entileiranks was the
same for both arrangements. An inspection of Figure 3.1 showed that this

was not the case when school mean percentile ranks were compared across’
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arrangements. For sxﬂmp}e, the raw score equivalent of the 20th percentile

for school means- was much lower in arrangement [ than it was in arrange-

ment 1.

“The’ Xth pcrcnntllé fmr %tuden, , which had the same raw score equiv-
alent in buth arrangements, has been shown.ifr Figure 3.1. The 'school
locations' of students below this percentile differed markedly across the

two arrangenents. In arrangement 1 the students below the Xth pe ercentile

[

for students were located in the lowest three schools, whereas in arrange-

"ment I1 these sume students were located in all schools From Figure 3.1

it could therefore be seen that in arrangements where there was a high level

of homogeneity E tudents within schools, the students hélgw a partiecular
percentile valu: for students hﬂuld generally be lacated in fewer schools
than for arrangements where there_w;s a high level of heterogeneity of
students within schools. ' : ‘ : o
The above digcuséiaj may be used to examine the implications for

recision in resource allocation programs when school mean scores are used

ks

to select %tudeﬁtq who are to benefit from these Drograms.

- Consider a resource allocation program in which-the selection”of -

tudents to receive the benefits upplémentary funding was based on the

2
u—g w-h‘
v.w

ved méasure.r The student dETiVEd

school mean scores of a student de

-t

scores on an instrument designed to

measure could, for example, be test
measure basic literacy skills, or it could be a composite measure of
indicators which were designed to assess -the educational environment of

each student's home circumstances. Also consider that the student derived

&
measure was an ‘adequate measure of educat tional dis advantage for individual

_students, and that a low score indicated high dis sadvantage. PR

- If there was a hlgh level of homogeneity of =tudent5 within schools,
as- for arrangement 1, then the lowest scoring students would be 1Deated

within a relativéiy small number of schoels. The sthnals whose mean scores 3

fell helaw -the glveﬁ percentile. cutoff, for example the 20th percentile for

schools, would ganeral1y have relatlvely high values for the Accuracy . o

efficient and relatively low values far the Leakage cﬁeffltleﬂt-

O
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These results indicated that, where the school was used as the unit
at funding, the precision | with which the benefits of a program of supple-

mEﬂtﬁrx funding for Eduﬂatlﬁnal d;sadvantage reachgd those students who

were in most nezd of assistance depended upon the nature of the variation

in student characteristics within and between schools.

Relationships between Accuracy, Leakage, a and _Student

Variation Within and Between Schools.

z

In the following sections of this-chapter a quantitative measure, the

coefficient of intraclass correlation, has been employed as a means of

examining the components of student variation within and between schools.
This statistic provides a measure of the 'homogeneity' of student scores
'withinﬁsghaalsi »

tially defined in terms of the data available

This statistic has been init
fqr this study and then examined with respect to certain limiting cases.
: Eelétiénships between the coefficient of intraclass correlation and the
Accuracy and Leakage coefficients have subsequently been developed.

" Notatien S . R

The following discussion describes the natatlan used in later sections of
this chapter. - The arguments which have been presented have drawn upon the

Ihééreticél alySLS of intraclass correlation given by Kish (1965:166-178) . L

wﬁl‘
=
(=™
i
=
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L]
L]
=]
o
T
[
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K2
H
s
=
w
o
W
o
=
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]
r
(]
]
=
=,
ﬂl
u

mean score be Y. The variance of st

bE: broken down into thé sum of ‘two Ct‘:fnpnnents. thE v:ria e

n
school means around the pnpulgtlan—meaﬁ (0,2), -and the mean of

In Y notation this summation of variance components (o2 = ga? +. op2

mdy be written as:

-5 A " A B :
1Zthﬁﬁ = 1 (Y, -N2 + 1513 , -7)2 -
R AG%EE o8 e
.\ - \*’* = — = — B
¢ The :meff of intraclass correlation, RhD which mea S es'the

ent
hamngcn31ty of stu ident scores within schools is’ defined! as the pro oduct-

moment carrelaticn between each of the B(B-1) ,diff&rent pairs of Sﬂ dént
= 2 - i B P
stores wlgpln .each of the A schools: N ‘ . S ,.-;' -

5

//
..
[
. M
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A ; B - = S
. - - = = b L ;—"_’ . - b
. Rho = 1 | 13 2 Z:,(}BEA Y)Y, -Y) i .
gt L Ae B(B-1) B=y : : - e
’ . $
+ ~ When student scores within the same %thﬁ@l tend, on thE average, to =

deviate in the same directien from the papulatlan mean, the Ger,gé of

the products aﬁd hsncé Rho, tend to be positive. |

It may be shown (Kish, 1965:171) that- the above expre sion for Rho

is equivalent to: = -

Rho = oa? - op? /(B-1) ]
_Z — . .

oy

There are three special-cases Df Rho nh1ch dESCflhE pgr icular arrange€-

L . .
ments af students among schools -

Complete homogeneity of student % res within scheols occurs when
. L : ,

W

=:g2, 1In this case Rho

me_heterogencity of student scores within schools occurs’ when’

0g° = 52. In this-case Rho = -1 . Loy .
o (B-1) : Lt

g of student scores among schools occurs when the

]
]
o
I
<
ha
=
=9
3,
[
o]
L

T — N T -

3 s : - Lt 3 b x s g 3 I -
relationship between 42 and op? is as if each school was composed of a
random selection. of B students. In this instance the relationship between
og? and op? is obtained from the expres ssion for the variance of the sample

mean under the assumptions of simple random sampling (Kish, 1565!53,gl67)i \

g~ = i
a ~-AB) (B

JThe resulting value of Rho is .  This value tends to zere
= 2 . AE i .

ro
large populations. ~~ = . i ' . ‘{\

; pupulatlnn ‘of students an nd schﬂals, the rélatiDﬂShlp between a student 5

within-school deviation score oT’ pETEEﬂtllE msy be llﬂLEd to h1s/her averall*

the over allgdlgtrlbut1an of student scures

_
o
i+
=
&
i
o
pus
—
o
z
i
=

s
o
(20
W
o
i
i
it
o
=1

c
scaled-so that the nversll mean , ?; is equal to'zero.

i
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Figure 3.2 A Pa§siblé7§§gangem§n§;§ffS;qgéﬁt, Schaal Mean, and Overall

Mean Scores. .

W

school scores, the mean of the school scores will alsc be zero and the
2) for all

ances of student scores within schools w111 be Eq al (o

Cmns1der a student with-a SCQTE of kl ¢ units, ‘where* kl is.a constant.’

This, student's score would bz 51tuated at kx studant standard dev1ah;gn

(>,1uﬁits from the gvarall mean of student (and’ SEhDﬂl] scores. o

.

! . Let the mean score of the school whizh this student atténds be kgﬁg - =

i uﬁ;ts, uhere kz is a constant. This schnnl's mean stbre ‘would be* kg L.

! schonl mean standard dEVlStlQn units from the averall mean of student .

¥

i. . (and school) scores. L i L

I "Figure 3.2 shows one possible arrangement of the distribution’

"

# _ L. - < 5 =

, within a particular school. In this example the school mean score is be
’ ‘the overall mean. Aiso, the particular student's score is below both of
', these scores. = ' S o _ o

The dev1atian score, ¥, of this student with respect to his ﬂwﬁ;sgh@a¥

re - School Mean Score
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The standard score, 2, of this student with respect to the
Kuwn school is:

‘ ° ¥

g = Student Score - School Mean SCDTE
Standard Deviation of Scores Within School

v

distribution of student sco res within h1s

Student Score in School Mean Score in
= Within-School Standard - Within-School Standard
_Deviation Units Deviation- Units -
. kjo . kzoa
- ?““ T o
b b \
Since the distribution of student scores within schools is assumed . _
.to be normal, the proportion of students in this school who score at or
below the score of this particular student is: . . 3
, : & -z
Proportien of studenfs at : 1 2
- s s b = - e dz
or below g in this school
van
=i
= Area of the shaded
TEgiDﬁ in FlgufE 3.2,
= ; »_{;xs:
From previous discussion of the équatians'which relate GE;(GQE; abg
and- Rho, the values of g2 and o 2 may be cxpressed in terms of gbg and Rho:~

ns -into the equatlcn WhlEh

u ‘

\ " Further sﬁbstitutiaﬁ of these expressio
S \ ,
defines 2 gives an expres iaﬁhfcr\g which eliminates the variance terms-

T
3 - kl[m_(’s’el] (1_——Rhﬂ)] -

4z '

—
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when this value of 2 is used as an upper limit in the above integral

of the normal distribution, thg value of the 'ﬁrapariign of students at or
below 2 in this school’ becomes a function of k;, ka,
the integral by 100 it is possib

3% ﬁultipriﬂE both sides of

ion in terms of percentiles:

the e

Within-school pETCEﬂEllE

rank Qarregpﬂnding to a _ hE L. L 8 Dhe
within-school standard = 100f (ky, kg, B, Rho)
score of = i C

here f = the area under the unit norm limits
of -= and“the value of = deszrlbedAabDve,
'Agcﬁzggy Coefficient for qu{y}§g;1 Schools
tile in the Bverall

y coefficient, A(p).pz), for a school with
lé‘fﬁf schools is the percentage of students

in thlé'schnal khnse ‘scores are below the pith peraentile for student scores.

Prgm previous discussion the ‘Ac couracy | tneff1c1§ﬁt may - be expressed as:

100f (kj,k2,B,Rho)

A(P1.P2)
where »; = the standar, score équivalent of pl.

R
W

where ks =
A(10,20) is the percentage of students in a school, with -

For éxamplé,
whose scores are below the

mean score at the 20th percentile for schools,

-10th percéntile for students. : v
value af B ;qual to 23. E This value

Assumé a:Rhc value of 0.2 and a

of B was s&;éctéd for this example because it was equal to the number of

students per school in the samples which were employed in later chapters of

.,

thls study. \ : -
|
' - =

Use of these valués and substitution in the formulae presented in

1 :

previous dlscdiglcn glvez the following: s ' v N

ﬁ ; ; . . L ='%%%a§“

\2 i N R i N . ) . :;S
i e e ‘ , : g
o i
; A
;\ ;
5o
P
I T,y 43 =
) : o6 .
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Student Score in

Within-%chool Standard’ = = é L
Deviation Units at O -1 ETEETTTTjiﬁ;T] 2 -
10th Percentile L 2

= -1.28 23.6 %

[

1
i
Is
Lo

School Mean Score in
Within-School Standard -
Y 2 Fies T 2
Deviation Units at

20th Percentils

I*Rha(E 1) ]
[B-1) (1-Rho) _

= -0.84 [1+0.2(23.6-1) %
(23.6-1)(1-0.2
= =0.46
Within-School Standard = =1.00
Score -
and-A(p;.p2) = 100f (kj,kz,B,Rho)
_-1.00 -a2
- . . 5 o
.0, A(10,20) = 1nn‘f 1 e ~ d= -
A = 15.9.

‘The results of thé z zaltulatians have been

Fgr each value af Rho, student scores snd schiool

for the 10th and EDth pergentllasg

- o ‘ " of th A e s = . .
~ In Table 3.1 values of the four Accuracy coefficients havExbae listed.
according to Rho valués wh;ch range from 'extreme heterogeneity! taa
'camplet& thﬂgEﬂélty . : o B \K“x
=
, : S 1 Ry
44 ; o NG
- . - 1""5\‘



‘Table 3.0 Accuracy CoefFicients for Individual Schools at the 10th/20th Percentiles for Schools, and Students

Below the 10th/20th Percentiles for Students

Rho Ctudent Score T Gchool Mean Seore . Accuracy Coefficient
(o units) - (nb unltsl - , (pl,pg]

10th Percentile 20th Percentile 10th PETCEHEIIE 20th Percentile A(fD;ID) (10 ED] (?D 10) A[ED,E@j
for Students - for Students  for Schools  for Schools

e oAn s 0.0 00 100 100 000
CX P B X S ¥ a8 w9 R T W
01 L 09 -l TR % T S B
02 0 A7 a4 ms o Bg 00 0
LS B N ¢ 0.0 A% B2 WS He B
e Al AL 0 me kI 81 BL
05 s S 8 B3 165 B k6
0.6 207 L 165 L0 nE B8 05 BS
0.7 2% WLyl Am %5 W3 63 03
08 a2 19 2,63 SIS WIS 6 S (5 QT
09 4 KR /AN ¥ TR Y- | K B N X TN
Wy - : VoooBe 00 a5

Nute 2 The value czf the coefficient of intraclass correlation (Rhcz) for 'extreme heteragene;.ty of student scores
‘within sehools is <1/22.6; for "random sorting' of student scores anong schools it is 0.00; and for 'complete
homogeneity' of student scores within schools it is 1.0 (for infinitely large populations af schnals) Note
that the value: ~F fho for 'extrene heterogeneity' and 'complete hamagenuty are liniting cases, '

b The liniting values for these scores have been dlszussed in Appendlx B,

¢ The Accuracy values vere r;_al__r;q_la_t_ed by using PRDGEAM, ,ND_RMA_L_ (See. AppEndll:ES C and D)




For example, when Rho = 0.2, the coefficient (10,10), A(10,20),
A{20,10), and A(20,20) took the values 22.5, 15.9, 40.0, and 31.0 Tespect-
ively.  These values may be interpreted in the following fashion: A échaal
with mean score at the 10th percentile for schools has.22.5 per :ent of

its students below the 10th pertentll for students and 40.0 per qent of

its students below the 20th percentile for stude nts; whereas a school with
reentile for schools has 15.9 per cent of its
ntlle for students and 31 per cent of its

- students.

el m\
"11
\m Mw
r'|‘
[
—
m
?
’-1

er
students below the 10th per
students below the 20th p

The values of Rho which represent 'extreme heterogeneity' and ‘tampleté

homogeneity' are limiting cases. In fact it would be impossible to calculate
values of Accuracy or Leakage coefficients if Rho took either of these values.
'Extreme heterogeneity' would result in all schools having the same mean
score which would prevent the calculation of percentiles for schools;
‘complete h@mageﬁeity‘ would result in all students within a particular

school having the same score which would prevent the calculation of within-
school Péfcéhtlléﬁ. ‘These limiting values of Rha and the resulting values
of the A:zcdracy and Leakage coefficients have been discussed in detail in

Appendix B.

A computer program, PROGRAM NORMAL, was prepared to calculate Accuracy
nt

and Leakage values for schools.at each percentile from the Oth to the 20th
percentiles. This program has been listed in Appendix C. Some examples

demanstrﬁtlﬁg the Dutput frnm this program for a range of Rho values have

"~ The Leakﬂgﬂ oéfficie t may be considered as a speécial case of the Accuracy. ;
coefficient. ’

der a student whas& score is equal to the median of the overall

_distribution of student scores. From previous as:urptlﬁns ‘this student’'s
d also be equal to the mean of thE dlstr;butlan of school mean

scores. Let this student be a member of a SEhﬁDl w1th mean score at ‘the

pzth percentile in thu distribution of schagl mean scores.
The value of the Leakage co fficient chg) for a school with a mean
score at the psth per:entil for schools is the’ percgntage of students in

this: school with SEcres above the overall median far student scores.

46‘;§ E;i;'
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The Lgskngc cocfticient is related to the-Aééuracy coeffizient by tﬁe
follewing expression: ’ '
Lipz) = 100 - A(50,p3) .
The value of py in the Accuracy ceefficient is fixed at 50 because’
this is the perteﬁtile equivalent of the median of student scores.

Then, from previous discussion

L(pa) = 100(1-f(o,kz,B,Rho))

“The value of ky in thé'fuﬁcti@n f has been” fixed at zero because, from
earlier assumptions, this is the standard score equivalent of the 50th
percentile. ’

For example, L(20) is the percentage of students in a school, with
mean score at the 20th percentile for schools, whose scores are above the
50th percentile for students. Assume a Rho value o
equal to 23.6. This value of B was selected for this example because it
wis cqual teo ‘the number of students per schaalviﬁ t 1
‘employed in later chapters of this study.

Using these values and substituting in the formulae presented in

sion gives the following:

previous discus

Student score in .
wWithin-5chool Standard - i =
kll: B i
i )

Deviation Units at — 172
50th Percentile (B-1) (1-Rho

lues of B and Rho
0 for the 50th

School Mean Siére in
Within-5chool Standard

Deviation Units at the -~
20th Percentile

i
I
[=]
L
o
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Within-5chool
Standard Score = 0-(-0.461
0.46
and . - L(py) = 100(1-£(6,k2.8,Rho)
- 0.46  -z? -
. ?
L. Le20) = 100(1=J- dz)
vf"ﬁ‘»h
= 100(1-0.6791)
= 32.1

That is, given the valués of B and Rho deseribed above, there are
32.1-per cent of students above the 50th percentile for students-in a

school with a mean score at the 20th percentile for schools.

The above set of calculations was repeated for Leakage coefficients
at the 10th percentile and the 20th percentile. .For each value of Rho,
the school mean scores in within-school standard deviation units have:been -

pf&sented for the 10th and 20th percentiles in Table 3.2. The two

" Leakage EQEffIElEntS have been listed according to Rho values which range

- from 'extreme heterogeneity' to 'complete homogeneity'. - -

For gxample, when Rho = 0.2, the coefficients L(10) and L{20) were
1 =]

cie
spectively. These values-may be interpreted in the following’

le for schools has

nti

2
fas thﬂ A . school with mean score at the 10th perce
23.9 pgr cent of its students above the 50th percentile for students;

.

1
whereas a school with mean score at the 20th percentile for schools has
1

32.1 per cent of its students ”bave the 50th percentile for students.

Average Accuraﬂy and Leakage for Grot ps of Schools,

Leaksge coefficients f@r individual schools. The 1verage Gf the Ac¢uragy
and Leakage coefficients over groups of schools may be used to-provide.
information about the precision with which ;ndlzatars may be employed to

identify groups of scheols having students with certain ranges of educat-

61
48

ional achievement.



Table 3,2

L?_Lage CDEtfiElEntS for Individual Sthaala At the 10th/20th Percentiles far Schools

c

Ro Student Scafe at SDth Szhﬁ@l Nean Score J Lﬂakage Caefficient
Ferten;;lé fﬁrfStudent% (3 wits) 3 " Up)
(07, units) , —
) ~ TuTh rercentile Tth Tereentile 0 0
for Sehools for Schools (1) 20)
BEX 000 0w 00 500 sou,
o 0.0 B A 2 B
0.l 000 <04l 4.3 04 0.8
0.2 .00 R 047 23.9 1.1
0.3 0.0 0,90 0,59 8B4 0T
04 0.0 S LR N CBS Bd
05 1 I 088 0l 190
0.6 0,00 1,63 SN/ P A
0.1 U X R HE RS N SR ¥
0.8 0.00 XS W B R I
0. 0.0 I 00 05
1.0 y - b b 0.0 0 |
- Note: The value of the cocfficient of intraclass correlation (Rho) for ‘extreme ﬂEtEIDﬁEﬂElt} of -
student scores within schools is -1/22.6; for 'random sorting of studeqt scores among schools
it is 0.00; and for {tﬂmplcte‘hnmagenezty “of student scores within schools it is 1.0 (for -
infinitely large populations of schools). hote that the values % Rhn far extreme hetarngene;ty
and tamplete honogeneity' are limiting cases.. .
b The 11m1t11g values for these 00725 have been d;scuased in Appendltﬂ

The Leakage values were cqlculatcd by using IROLRAM NORMIAL, (Sac Appendlags C and D).

!




- For example, consider the average value of A(20, p2) over the group

[+]

f schools from the school at the 20th perzentilé down to the lowest school.

This statistic estimates the average school percentage of~ill students who
are in

‘e
schools below the 20th percentile for schools and who are also
]

below the 20th percentile for studen

Similarly, consider_ ‘the average value of L(p;) over the group of
hools frem the school at the 20th percentile down to the lowest school.

the average school percentage of all students who

—
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R
3
iy
-
=1
U]
L)
=
2
e
o
b
v
]
s
o]
5
t
=
—

1bave the 50+h percentile for students overall.

Estimates of the averagc Accuracy and average Leakage-coefficients
have been presented in Table 3.3 according to a range of values for the
fficient of intraclass correlation. These values were obtained by
ing the mean of the relevant Accuracy and Leakage coefficients for.
_'schools situated at one perc entile intervals. That is, the estimate of
the évzrage value of A(20, p;) for schools below the 20th percentile was
obtained by evaluating the Accuracy coefficient for an individual school
. at the 20th percentile, 19th pértent;le 18¢ch ?éfﬁéﬂtil’ and so on. A
similar approach was employed to estimate the average va alues of the
Leakage coefficient. The 10th and 20th percentiles for schools were

chosen as apprapriéte tcut-off! points for calculating the average coeff-
t

s because these percentiles represented approximate upper and lower

f
bounds for the pergzntagés of studénts“wh@ have participated in the
isadvant

_The average EQEfFlElEﬁtS in Table 3.3 may be used to examine thE hE
precision in resource allocation which would be associated with pfagrams
,which use éhinS as the unit of fundlﬁg,

For example; EDﬁSidET a school system in which Rho = 0.8 for-a measure
om ‘students which was designed to assess educational disadvantage.
1 system would be described a hav1ng a high level of student

y within schools. an consider a funding program which. was

at the lowest 10 per. cent of schools with respect to ‘the school

-gs on the same measure of educational disadvantage. - From T;blez
5.3 it can‘be seen that, for this resource al

1
lo ion program, there would
‘be about 90 per cent of students within funded

ch@nlq who would be bhelow

Also, about 70 per cent of the students,

5

the 20th percentile f@? students.
within funded schools wu,ld be b low the "10th percentile, and less than one
per cent would. be above the med13n_5é@re for the whole population of

L4 ©Li50

O
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Table 3.3 A\LIJ&E Accuracy and Leakage Cocfficients for Schools At

or Below the 10th/20th Percentile for Schools, and Students
" Be low_the IDthf?Dth Percentiles for Students

Rho Average Caefflﬁxgnt% Fnr Schaals Average Coefficients for Schobls
At or Below 10th Percentile - At or Below 20th Percentile _
AQI0.pz)  A(20,pa) L(pz2) A(10,p2) A(20,p2) L(p2)
-1/22.6%  10.0 560 T 1040 20.0, 50.0
0.0" 24.5 33.0 31.7 37.0
0.1 30.9 23.0 38.9 28.3
0.2 36.1 16.5- 44.3 22.3
0.3 10.9 11.5 49.2 17.3
0.4 15,7 7.5 53.9 13.0 -
0.5 50.7 4.4 58.6 9.2
0.6 56.0 2.1 63.5 5.9
0.7 61.9 - 0.7 68.8 . 3.1
0.8 68.7 0.1 74.7 1.0
0.9 77.4 97.1 0.0 82.0 0.1
1.0% 100.0 . 100.0 0.0 100.0 0.0
Note: a The value of the coefficient of -aclas -orrelation (Rho) for
'axtreme hetcrogensity! of stude -ores within schools is =1/22.6:
for 'random sorting' of student scores among schools it is 0.00;
and for 'complete homogeneity' of stu d nt scores within schools it
is 1.0 {for infinitely large populations, of Sﬁhﬁéls)g Note that
the values of Rho for 'extremec heterngéﬁgity‘ and 'complete
homogeneity' are 11m1t1ng cases. .
b The limiting values ’ai these scores have been discussed in

Appendix B. .

o " ¢ The Leakage values were talﬁulated by u51ng PROGRAM NORMAL.
- (See Appendlgés c and D).

students. These results cauld be sumﬁarg ed by saying that the use of
schools as the unit of Fundlﬁg for th;% p@pulat on of students and schools

who were in most need Df assistance.
1f the population deseribed above was compared with another population
in which Rho is equal to 0.1, then the use of schools as funding units

-urate delivery of resources to the 1nd1v1duals'whc
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E,ZQS'stanEe. In this population ther would be a

e
gcn21ty within schools. 1£ resources were
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directed to the lowest 10 per cent of schools in this population, then 1.

than one half of the students in funded schools would be belaw the 20th
rcentile for students. Further, less than one third of the students

within funded schools would be below the 10th percgntila and almost one

quarter wauld be above the median score for the population.

Application of the Model: An Intérnatlan 1 Example

discussion the theoretical model described above has been
ernational example in order to compare the precision of a
resource allocation scheme based on the funding of schools

with low mean test scores. Test scorés on a test of Word Knowledge have

been used in th1s example b"éfuse their statistical characteristics were

readily available for a group of countries from the reports of studies

g

carried out by the International Association for .the Evaluation of Educat-

ional Achievement (Thorndike, 1973; Peaker, 1975). 1If data had been readily

-

avallnhle to permit the ﬁﬁlﬂul“tiD of the coefficient of intraclass
LQTTLlﬂtlﬁﬂ for some other variable, for example, a measurc of the socio-

economic level of a student's home environment, then the same

. - AN N et =
outlined in earlier sezti@ﬂs could have been applied to compare differen
o .

countries. The procedures employed to calculate esti

,,,,,, em ms
icient of intraclass corrclation from sample data have
Appendix F. - : .-

The comparison of average Accuracy and Leakage caeffl cients for the
ten countries examined 'in this example assumed that the aim of the 'school- '
based"® funding -program Du;d be to assist those students in most need of

istance as measured by their Word Knawledpg test scores. For example, -

as
the lowest 10 per cent of schools- were funded then the 'optimal' level

-y

i

o}

F precision would require average Accuracy and Leakage coeffic
100 and zero, respectively. This situation would occur when-
in the lowest 10 per gent'af schools were also in the lowest 10 per cent

of students and none of these students weré performing above tiie national

o

median score. rram prev1uu5 dlsiu ssion we wculd anly expe this 51tuat1§n
thcn the coefficient of intraclass co Elaticn was EqL“l to unity -

signifying complete hamﬂggn61ty of studénts within ‘schools.

From information presented by ‘Thorndike (1973: 142} it was pos ssible to
calculate estimates of the coefficient of intraclass correlation assani,,,d
with the same test of Word Knowledge applied to nine countries at the
lﬂ—yeat;ﬁldﬂlngi and the 14;yearegld level. The tests which were used:in

um
il
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the study deseribed h} lhnrndlke consisted of the same tests at each age
level after having been translated into mother-tongus languages for each
COUNITY. - -
Thgriﬁfarmatiﬁn for Australia was obtained from a study of Litéracy
and Numeracy carried out in Australian schools in 1975 (Keeves and Bourke,
1976) . In all ten countries similar target: population definitions were
used at each age level. The values of the estimates of the coefficients’

of intraclass correlation have been reported in Table 3.4. Values cf

the Accurzey and Leakape coefficients have also been listed  in this table.

For Australia, the coefficient of intraclass correlation was 0.14 at
hoth age levelz. Since the value of roh was the same at each age level,

same,. For Austrnlla in thE lowest 10 per cent of schools the average
Accuracy estimate showed that 33.1. per cent of these students would be in
thé lowest 10 per cent of students Qveraili The average Leakag: estimate

‘showed that 20.2 per cent of qtudents in the lawest 10 per cent of schools

m

would have scores above the national medlan scor

et

the coefficients of 1ntra class correlation were low

The values

for both age

ge 1
~—tonsequently each of these countries also had relatively low average

.f¥icients and rélatlvely high average. Leakage coel Efic ts.

Table 3.4, %hése three countries would, havé Ccmparatlvely low precision

in resource allocation schemes which used schools ‘as the unlt of fundlng-

In comparison :aly Scntland and the United States had relatlvely
u

Some anomalies appeared between .age

Israel and the Netherlands. In théég

‘allocation pragram whlih used ha@l% as the unit of funalng would be

1t the se¢ ndary schaal level than at the primary
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Table 3.4 CGEfflElEﬂtS of Intraclass Carrglatlnn and Av_;ggg Accurazy/LeaLage Caeff1c1ent5

Qtﬂr_the Lowest ID Per Cent of Schools fur Ten Cnuntrles f

'_f
Country ;j | ';;_ _ _}Q_¥§§? Dld_ o ': o ld-year- ald o

R J--~f¥£i b o Average Eaeff1clent_ Eii b . Toh Akerage Cnefflclent _; L
L I I > A

w00 M 0N BI D2 0B & G- w1 21
Bgmd 00 2 06 M1 19 0@ R 00 M5 Ald
Finland 0L BT RS S0 B oon 39.5‘?:2 1.9
Hungary 09 R 06 ML BT 0l B0 RS Vme L
Isrel LW QLG 83 0% 1 03 W
Inly RO K STEY B SN W/ NTR % B
fetherlands 06 7 05 SEC I X I
Seotland :t=U.34 : %l, 0.20 36;1 1 161? Ogidﬁ ES?Eﬁgizz 3 41;9 1?;6
Sweden - U C I 0 L (O A 0.07 % 005 267 29,3
Thited Stwes 0.7 2 0B W6 W9 0% W 05 85 158
Yean B N I TR "13 2 029 % 060 B8l

Vote: 1 The ratzos of the varimee of ﬁﬁhﬁﬁl méans to fhE tﬁtal itudent variance (“7‘1 WETE TLPDItEd by Thﬁrﬂdlkﬁ'
' - | | 57 | , .
(1973 147) for. the Word Rnawledgt Test which was emplnyed crusg-natlgnally 1s'partof a series of studics,
carried out by the Intemmational Association for the Evaluation of Educational AchlﬁvEmEnt The average
cluster sizes (b) were reported far the sang study-by Peaker (1975:120), |

b The Cﬁltulatlans for Australia were based on the Tiond knawl;dge Test scores @gthcred for thrs study

¢ The average Atcuvicy and LzaL1ge valu&% Were talgulated by HSIHE PRDGRAM NORMAL., (e Appc1d1cﬂa C and DJJﬁ |

l'.

d Jhe statlstlt ruh' 15 a sample estinate af thé pcpul tlDﬂ Value uf 'Rhn' (See Appendlt F ]

i



An this chuapt the problems associated with obtaining precision in the
delivery of resourc to students attcﬁdlnL educationa 111y di sadvantaged -
; }

schools were examined. It was demonstrated that the approach of .using

schools as the unit of fundlng-quU1r:d acknowledgement Gﬁ the influence

of student vur;atzcn;eriln ‘4nd between schools on the prezls1nn with :

7,
which educational rcﬁpu15§§ could be delivered to those siudents who were

A
in most need of assi i ance’, CoL Yoss

A thearetical moglel was introduced for the purposes of estimating

on in the &Elivery ‘of cducational resources to students when

= This theoretical model was applied t nternational example- in
ordér to show that the ‘use of s schools as it of funding may result
in substantial differences in the precisi " resource allocation across
di fferent types of school Svstemgi ' :
> ¢ United States appBJTEd ‘to be ‘more
« < funding thgn were the seven other 2
occurred bé:nu%ﬂ the homogeneity of students
= relat édélv high for these three coun tri&s at both the primary and ' )
. secomgfary levels of schooling. -
! ‘o
. . | .
; .-
’ . !
= _ A Jf
& =+ = i
* VN | g
. ) . o -
& - R . . .
= = s
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- . Al O = f
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CHAPTER 4

THE DESIGN OF THE STuby

Introduc

The previous chapters have examined educational resource allocation
responses in Australia to the changing:concept of equality of edurstional ™

%

oppertunity, and also the implications of using schools as the units of
jdentification and funding when these responses have heen aimed at
hgii*"ig’%tudents who attend educationally disadvantaged schools. This
discussion has shown that thébquest for accuracy in the delivery of
resources to those students who are wmost in.nced of assistance must take

into consideration that the performance of an indicator of educatinnai

disadvantage ma} bL strongly fluenced by the nature of the scnool
A = .

population to which it is applied, -

B In Australia, the many indicators of Educatiﬂﬁal disadvantage which

most in nced of assistance. These 1ndf;§tars have been developed on the

L}

basis -of thg Echr t! apiﬁians of school éyztem committees without eve

thé construct whlEh tney purpﬂrt to measure or the characteristics of the
Is and studgnts whlEh they identify as be iﬂg educatlnnally

disady nntaged

which was' de esighed to bg consistent wiph the definition o

*° . employed by the Australian §

aged Sthauls Prugram!
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The Definition ut

The emergence of a fédemptirg interpretation of cquality in Australia was
! i

strongly marked by the propesal put forward by the Interim Lammlttee’

the Australian Schools Commission to establish the Disadvantaged

Schools Program (Karmel, 1973). “This pleTdm aimed'to provide ‘greater |

than averape s to dis Jd\dnfdgﬂd schools with the intention of

‘reducing dit in the educational pgrfurmnncgg of socially di
ndvantagcd children and the rést of,/the scheol population’ (Karmel,

: At the heginning ef the Di
Schools Commission provided a defi

= in the following termsa: ;
The Cﬂmmittec has Lh sen in relation

:tu %khﬂ@l

‘di;advdntaﬂed'

a lan Lﬁpdclt
{(Karmel, 19

Lcnc'
cdg(dt,”

1

The first kéy‘idea in this definition was that the term 'disadvantaged’
1 ! B

was to be associated with “schools! .and not individual students.

‘dishdvantaged student wds defined by being a student at a dis dvantaged

— /
of students - but rather the R

school. Theés rcond, lde was thﬂt]the definition. was not concdrned wlth

the Chﬂfﬂtﬁerl&tli& ﬁf ‘the famiTi

'neighbaurhmmd*"Frﬁm which SEhaaés obtained their students. The third

“key idea V;%ithdt/tht neighbourhoods 5hauld display Ehﬂriétéri%tig%'ﬁhigh

were 'assac;t ed with’ CDﬂdltlDﬁE‘Hh ch were adverse to msk}ng the best |

ise of educational FdLllltlES.

Ihé”f 1Feratlnn of Indicators of Ed tional Disadv vantage *  °

The initial were de vclaped_by the Australian

thc/garrcctxnn

l R
EduCuthﬁil dizsadvant.

I
: o
. ; |
A 3
\

!
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Hy 1980 there were nine sepiarate indicators of educational di,dd\dﬂ[—

once at the national level, one each for the

4 in A

nxg.bcing iis

for the Non-Government

11X State Government school systems,

school systems in Victoria and South Australia.  Further, data describing

4 range of socioeconomic variables were being collected to assist with

decisions concerning the identification of disadvantaged schools by the
New South Wales, Western Australian, and Tasmanian Non-Gevernmehit school

SYSLems.

There appears to have been no published evidence to explain in detail

T

ms rejected the notion of a national index of cducat-

ng

why the school syst

ional disadvantage and instead set about the expensive and time-consum

- . ‘ . . x . . . . .
task of developing their own indicators. The reasons ‘which have been

‘EipFE%LCd in fo]ulﬂl documentatio have, in a tangential fashion,

cal' indicator because  the —

P
ey

suggested that thgrg was a need for

r c
iginal national indicator was not able to identify disadvantaged SEhEQIS
list

n
ted in Ross (1930)). This

with sufficient pre

the authar s,attendancé at a series of ¢
advantage attended by representatives of a

Schools Commission, 1980b).

The Insdequ321es of the Currently Available Tndicators

of Educational Disadvantage

The proliferation of a diversity of indicators of educational disadvantage
in Australia has not been accompanied by substantial efforts to assess

the validity of the -information provided by the indicator scores. There

- apﬁears to have been no systematic studies which have examined the

"meaning' nF the rank order of schools which these indicators have pravided.
4

In general, the validity of the indicators dEVEIGpEd by school systems has

depended solely upon opinions, provided by expert committees, concerning
the THce validity of the component variables employed in the Ecnstruitiéﬂ

of the indicators (Ross, 1980)!

”””” #

Th: cn quences of a reliance on opinion, rather than objective

pfﬂtedures th'bEEﬁ that many indicators developed by the_schc@l'systems

5ymptamatic of educationally dlSﬂdVHntagEd ‘schools:

71 S

[y ]
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However, in a later 1nvestzgatiaﬁ

-this variable was shown to.have a

-(Ross, 1979a)."

‘For example, there

none of the gnd;catar; dE¥El§Péd b} the school systems closely satisfied
the dufinitiﬁﬁ of 'disadvantaged', quoted in an earlier section, which
was central to the.Dis sadvantaged Schools Program.” The major point of
departure between this definition and the school system indicators was
that the definition emphasized that degrees of disadvantage were to bé
assessed through an examination of the neighbourhood of the school

whereas the school systems devalgped indicators wh;:h were mﬂstly,based

on the characreristics of the

3 wWas nsidered to be less des ,fable by the Austral1an Schools

it would ‘'ignore the importance of the nei ghbourhoods,

n of the family, on children' (Karmel, 1973:98).

2 A =zecond inportant point of departure between the definition
and the school system indicators was concerned with the requirement that
the information used to ussess disadvantage should be restricted to

characteristics associated with 'a low capacity to take ‘advantage of

educational facilities', The construction pr@cgdures for all of these

indicatwrs were dévoid of either the use of criterion variables or other

information suitable for checking that the indicator components had been

clected and combined aﬁzardlng to th;; restriction. ’

M

An excellent Examplé Gf the dangers of expert ﬂﬁ nion was evident in

thg EQHSEYUEELGH of the Victorian Government system's indicater of educat-

.ional disadvantage. In this indicator the variable measuring 'iscolation'’

wils inqluded with the intention that a hlgh level of isolation was to be

which was opposite in sign to the dire ﬂtan ‘which had been ExpEEted

3 The Eﬁnstfntticn.af the.schgal systém indicators has not bee

accompanied by any evaluations of the properties: of the indicator scores.

appeared to be no published evidence concerning the

capacity Df~the se 'indicators to 1deﬁtlf} schools hhlch have high conecen-,

trations of students who had either a 1gw 7 to master the basic
e

city
Eity to overcome behavioural
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oppertunitivs for further le g. The lack of this type of information

in
made it impossible to know exactly what the 1nd1§atur§ were measuring - or

if the approach of using the same indicator at both primary and scgandéry

ievels of schooling, which had been adopted by most school systems, was

appropriate. Further, since there was no information

respect to the capacity of these iridicators to identify

werg in most need of assistance, it was not possible to

n with which the indicators could be used to allocate resources

o
aimed at alleviating educational disadvantage.

4 In addition to problems associated with the lack of congruence

between the school systems' indicators and the Disadvantaged Schools

_Program's definition of ‘disadvantaged', and problems concerning the lack

of validity iuformation about the nature of the indicator scores, there

were certaln questions of administrative effieiency, public accountability,

.and invasion of personal privacy which surrounded the'use of separate

'indigatarszby the school systems. -

‘s:hn@l system on the dgvelﬂpment of thclr lndléatursi These répiiﬁatiéns

f effort across Australia have to date been totally independent activities
with little or no sharing «f experience, facil fiés and resources - evén
between government and non-government systems within the same state.
Several non-government school systems were not able to develop their own
jindicators bécause they lacked access to the research expertise féquifed

to gather and process the required data.

The indépénden e of these activities has been reflected in the variety
-hes to indicator construction. For example, there was no single
,empluy'd by all school systemz in the constriction nf their

ile this characteristic may be seen by someg as an interest-

the ulvers1ty of the Australian education scene, it also

e o
exhibited a questionable approach to a program funded from federél sources

and having a nat1c§?l set of aims @averi ng all school systems.

(b) The use of separate indicators by the s:hgal systems has raised
questions of public accountability for the conduct af the Disadva ntaged

Schools Program. The program was funded from federal source: with the

intention nf assisting the mgst disadvantaged_ Au5tr3113ﬂ schools

H

]
-
[
]
o
y
et
L]
[

irrespcctive o :he State or schaol systematc which they belonged.
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After 190, the lack of a national indiecator has made it 1mpa551ble to

compare degregs of cducational disadvantage for schools 1n dirteren

of ecducational disadvantage for scl

c
svstems even if they are in the same State.- The Schoodls Caﬁmissisn has
t

mide an attempt to overcome this difficulty by estimat
vducational disadvantaﬁc 4t The school . t

funds according to differences between systems. However, it appears
that this approach has simply moved more closé

division of funds between

The indicators which havi been developed by the school systems have
generally drawn upon !ora fyow individual students, school records, and

Jepartment files. The.. data have then been subjc eted to an

series of calculations iaveolving recoding, aggregation, and

c
complexity of the data gathering and data maripulatio activities re qulreﬂ
to build these indicators have made it virtually impossible for persons
outside the data proc ng sections in education departments to check or

compare or comment upon the indicator scores associated with even a few

This approach to indicator construction has automatically removed
possibility of public discussion concerning the suitability of the data
collection and indicator construction proc cedures. . Hawever! in future, the

pressures which are lncr2351ng1y being exerted on the public funding of

a.

education will inevitably result in calls for indicators which are based on
readily available data, and which are combined inte indicators in a fashioen
that will permit members of thé publie to check caleula tions and discuss

the dppfﬁpflthhEES of Varlauﬁ types of indicators.

(¢) The data used by school systems to construct their indicators
has often relied h;av;ly on the use of personal information gathered from <

ﬁtudEntbg This information has usually been obtained direzély from

students or from personal files and records kept by schools and school® -

systems. In some cases the 1nfafmat1ﬂn has covered such extremely

sensitive areas as the mariral circumstances of a student's s parents, the

student's race or ethnic origins, and the employment status of a student's -

father.

In Australia there is currently a great deal of concern being

I

expressed about the potential for invasion of personal privat} through
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1

~the. storage and manipulation of personal data with sophisticated -computer

equipment. These concerns may in future prevent the schoel systems from
familics in the construction of

One solution to the problem of

e
personal privacy would appear to involve the use of census data because

these data are widely available, provide a complete coverage of all

Australian school ne ggregated to a level which

-
bl
=
T
[a]
=
]
=
o]
oL
W
i
fo |
1
gt
Lt
"t
el
L]
]
b

o
is sufficient to prevent disclosure of personal information about

individuals.

The General and Specific Aims of the Study 7 -

The general aim of this study was to develap, validate, and dE ib the
properties of a national in&icétcr of educational disadvantage whiﬁh was
in hafmgﬁy with the definition of 'disadvaniaged' provided f@rlthg conduct
of the Disadvantaged Schoels Program in Australia.

In order to develop this indicator several decisions were initially
made with respect to the quantif cation of concepts contained in this
definition: : .

1 The definition was constructed in terms of schools and not

students, Therefnfe schools were used as the unit of analysis in the
were to be used.to

The efc

o
=]
Ll

L<

information des;ribing'the neighbourhoods from which schools cbtained
their students was used to describe "the schools. The description of.

school neighbgurhaads was undertaken by ﬂbtaining,schmal average prﬂfiles

lived, . No 1nfgrm2tian derived from the cha:act&ristics Qf-individuai

students or their families was permitted to enter the inditatof

3 The definition required that Dnly sthaal ﬁe;ghbaurhacd inform- .
ation which was associated with a low capaﬁlty to take advantage of ‘educat-
onal facilities ghould be included in the 1nd1;atar, Therefore a criterion

o
measure was required to be selected which would enable the selection of

appropriate census des&riptianSi@f school neighbourhoods. The criterion

variable thgh was- selected waé the school mean score on a tést of Word
Knowledge which had been deseloped by the International Association for

;ghe Evalﬁatiéﬁ ﬂf Educaticnal AihiEVEmEnt (Thorndike, 1973). This measure

was considered apprapr;ate because it assessed the most central skill

\: V C s ;-ﬁg 1?!55'
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required tu take advantige of educational facilities - the ability to

understand the meaning of words used as part of the language of instruction

in Australian educational institutions.

The incorporation of these decisions into the general aim described
above enabled the following more specific statemént to be made with
respect to the major concern of this study:

To develop, validate and describe the properties of a national

indicator to be used for listing schools according to.a measure

- of their school neighbourhood characteristics (based on census
... ~deseriptions of school catchment areaé) which is optimally
correlated with a measure of the capacity to take advantage of
edueational facilities (based on school mean scores on-=a test
of Word Knowledge).

The planning of the déVElapment of this indicator had to take account

of the previous discussion of the 1nadequa ies of currently available

indicators in? Australia. In particular it was considered important that:
(1} the.indicator should be able to be used nationally in order to identify

the most di%advantagcd schools in Australia, (?) the indicator should have

to be 5Vmptamat1c of educationally dlsadvantaged SEhaﬂlg, (3) the lﬁﬂlcatﬂrv

should be checked in terms of the preg;zlaﬁ with which it can be used. to

h

c
ﬂllﬁtatﬂ resources to those students who are in most need of assistance,

(4) the indicator should be constructed from data in a fashion which

e of personal prlvszy,'and which avoided the 1ack nf

public discussion associated with ‘the widely used 'black- bcx' approach to
indicator construction, . (5) the indicator shnuld be constructed separately
sideration the ’

for prlmary/sezaﬁdafy:5 choals in order to take into cons
possibility that the p:?fﬂrmance of an indicator may be influaﬁ:ed by thc
nature of the population to which it is applied.. §

The Units of Sampling and Analysis

The data emplayed in thlS study were partially drawﬁ frﬂm a national study . K

conducted during 1975 of the educational aghlevements af Australian 10-year-

-old and l4=yearéold students in the areas ‘of reading, writing, and numer-

ation (Keeves and Bourke, 1976).. The author was’ réspnnalble for. the design

of the student questionnaire, data preparation and analysis, and the sample

_design evalustlan for this study. The information obtained from this

ﬁatignalastudy was used to develop criterion and validation measures with.

which to guide the construction of 'indi cators of eduzatimnal dl:advaﬁtage.

#
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Data were also obtained from the 1971 Australian Census of Population
and Housing (CBCS, 1971). These data permitted the development of detailed
descriptions of the neighbourhoods surrounding Australian .schools and were
therefore used as the basic components in the construction of the indicators.

The two hodies of data were combined together by linking each student's

data to the data associated with the census Callgctar‘s District in whi

ie
the student lived. These combined data were divided according to age level

and then aggregated.over schoels to obtain data files which would be
appropriate far the betw -school level of analysis.- Detailed descriptions
of the sample of schools and qrudentb, and thz pracedu reés invelved in the

have been presented in Lhaptcrs 5 and 6.

The appropriate unit of analysis for the development of the indicator
was the school because this urfit had been employed within the definition of
‘disadvantaged’. Therefore, discussion and interpretation of the results
of these analyses has also remained at the between-school level. '

In order to aveid problems aS%ﬂClﬂtEd with the 'Ecalﬂglcal fallacy'

" {Robinson, 195C) it was not p§551ble to infer that relationships between

variables establishcd at the between-school level would also apply at the
between-student level. However, the impact of the development of the
1nd1cﬂtar5 at the between school level on the precision with which they
could be used to alloczte resources to individual students was examined

in detail.

The Three Fh?, grgf Indiecator Fr2ﬁ3f3t1an

1hET§ were three main phases associated with the preparation of the
indicators of educational disadvantage: the development of the indicators,
the investigaﬁiaﬁ of indicator characteristics, an d the investigation of

thc-‘menning' of the indicators. These three. phases have been summarized

in' the following pafagfaphs.

THe;DevelapmgﬂtApﬁ the lﬂdi:atgrs

In order to guide dc;isians c@néerning‘the déVélapméﬁt of the indicators

a list of items describing important properties of th& indicators was
p%%p;red: unit;sf analysis, nature of the tfiterian variablés; statistical
constraints, stability, parsimony, and face validity. !Faliawiﬁg an exam-
ination of these properties a Fhree stage Stfat@gy was designed which aimed

to optimize satisfaction among the often competing requirements of the list
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‘mean achievement scores on the tests of Word Know

"indicator to be made in a more parsimonious and more r

of importunt properties of indicators. The three-stage strategy involved
the preparation of 22 groups of census percentage variables which described

he school neighbourhood environment, the use of step-

L

various aspects of

wise regression analysis within each of these groups to form 22 linear
el

composites of census percentage variables which were optimally correlated
with the criterion variable, the use of Stephlsz regression and principal
components analysis to combine the linear composites into the indicaters,

and the validation of the final set of indicators. The results of these

analvses have been reported in Chapter 7.

The Investigation af Indicator Charucteristics

F@llawing the development of the indicators, they were employed in a range’

af analy%és which were designed to provide a detailed investigation of their
properties. These ﬁn31*;35 examined the nature of the dimensions assessed
:hy'the indicators, the predictive power of the indi ; .ith respect to
school mean achievement scores and séh@sl behaviour: . lipate, the precision

with which the indicators could be used for resource allocation, the

properties of sihﬁalvméan achievement scores following residualization by
the indizsgﬂrsg and the theoretic al and 'cross-age’ stability of the
indicators. From the results of these analyses a 'preferred' indicator
was selected for each age level. The results of these analyses have been
rcp@rted in Chapter 8.

The Invest1gat1nﬂ af the 'Meaﬁiﬁg of the Indicators C .

The development of the indicators was primarily gu idéd by the aim to
optimize the predictive power of the indicator sc

» owledge. The 'preferred’
indicator was_ therefore based on'a wide range of school neighbourhood
characteristies. This wide spectrum made it difficu 1t, if not impossible,

to readily deduce a déS;flpthé name for this indicator by inspection of

its census par:entage variable correlates. In ‘order to clarify the paturéi

of the social dimension assessed by the preferred indicator, the 'meaning'’

. of the _.dicator wds investigated with respect to the Shevky-Bell model of

residential differentiation. ‘This model enabled a descripti n of the

dily i

cr
e terpretable

a n
form based on three dimensions of school neighbourhood residential differ-
gntiation. The results of these analyses have been described in detail

Chapters 9 and 10.

w

cores with respect to school
le

=
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_Australian btdtus and Territories.
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The tarucet p@pulétiaﬁé in this study were designed for a national study

. N . . - . . L .

af the educarional achievements of Australian students in the areas of
¥

reading; writiﬂg‘aﬁd numeration. Prior to the execution of this study

ﬁﬁéré had been no: other xhvestlgatlans at the national level wh;ch had

attempted to examine the educational performance of students in both

primary and secondary schools. Previous studies (Radford (1950), Keeves

(1968), Rosier (1973)), had undertaken large-scale evaluations of

Australian education - however, these studies did not attempt to cover
both levels of achoeling, nor did they consider a coverage of all

An imitial decis on was concerned with whéther to focus the target

i

Ple Sampl’ 1g by grade was’

‘F’Jl “L’ﬂ\

prulatlﬁn definitions on age or grade s
era

known to be considerably less ngplex tha Sampllﬁg by age since grade-

statistics for Australian schools were more readily available, and alsc
the conduct of studies based on intact classes would subject the part-
icipdting séhcals to less disruption during the data gathering operations.
However, be of the_ different school entry and grade promotion

cause
policies. in different parts of Australia and 4in different EEhEEI systems

re
it was therefore cons
meaningful whgn attempting to’ abtaln an overall plctuféer the perf@rmance
of Australian students. . e '
It was further considered important that the use of sampling by age:
should represent, as accurately as possible, the total age tahart-iﬁvaived
not a major

m

in normal schooling. At-the pfimafy school level this wa
gl;u falls within

prﬂblém because the whole &f prlmary schooling in_Aust

the }cars of compulsory 5£hnal1ﬁg Hawever, .at the secondary school level,

vthe age cohort was selected to be as close as. possible to the end of the

period of: cnmpulsar} SEhDDllﬂg

The selection nf the age cohort at the. primary school lével was

géVETﬂéd by the researchers aim to. focus on an age group in pflmary

schoeling which could be expe;' to have at least mastered the funda-

mental skills which.were to be assessed. ‘The. selection of this age cohort’
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also had te tabke bnteesnes ien—thiat-the testing environment for the
il

5 rather_than individ-

study would be centred around uroup:testing sessior
ualized resting. The type of testing environment which was to be used
B

thereture pru;!udcd the use of sge cohotts in th

it

garly years of primary
schooling. -

The age lcveif sclected for study wgféz

Age JUE 100 ;QW}D'Ll _Ears,,duf;ng the middle primary school
period where the basic skills of literacy and numeracy, which
influence to a major.extent all further learning, should have

i,ﬁ,gcégs’Fccn wcquired; and

Age 14:00 to 14:11 years, during the middle secondary school
period at a level immediately prior to the end of the period
of compulsory schooling, where all students were still at
school. (Keeves.and Bourke, 1976:13)

tio

r#
=1

The above tw> descriptions represented the desired target population
definitions. for the dtudy. Some further refine zment of these descri iptions
was undertiken to obtain the defined target population dgfip;tlgn;i
These defined target ﬁDpulﬂtth deflﬂ1t1aﬁgjwere then later used to

assemble the sdmpllng frames for the: Etudy

The “excluded pcpulat1ans for the study were those students who were
attending special schools hhlEh operated ;ndepcndEﬁ ly of the normal
schooling svstem in each Stﬁte and Territory. These schools were genei

idesi gned to cater for the deéaf, blind and educationally sub-normal. A

ed description of the excluded papulatlan has been pres&ntgd by -

deta
ﬁéergﬁ {1977} . At the 10-year-old level- the excluded pgpulat;an

. Tepre ssnted 1.1 per gant of the desired target papulstlgn and at the 14—

i
yﬂl ald level the ex;ludcd population repr5§cntad 1.0 per cent of” “the

desired target pnpulatlnn,

It was important to remember that the deflﬂéd target pﬂp tions

'wef? concerned with those students’ attenﬂlng normal 5chaﬂls. Therafafe,

\r-«-
for
5
B
o

tHase studéﬂt; who attgnd d special glasses which were held w1th

%ch@als were . also included in Eﬁe “de fined target papulatluﬂ.
. ) | i
- . |

! ; . The Sagpllng’ ram g, ) /

‘After having decided up@ﬂeﬁpécifiz definitions of the defined targét

populations,
gémpling Ffaﬁés f@r Esth of the pﬁpulatlﬂhﬁ. The f;r;t step was tﬂ

; : t of primary and secondary schaéls for cach school system
together with the numbers of 10-year-old 4nd 'l3-year-oid students in each

|
school on 1 August 1974, :
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=f1gufés (Kish 1955,222) as exact 51;@5 THis assumption was made qulté

e

These lists were then stratified within each State and Territory

ccording to the following nine classificatioens:’

1 Government metropolitan schools

2 Government non-metropolitan composite Pfimaryjsecandary schools

3 Government nan'métfﬁpell'* schools . °~

3 Catholic Sy%temlc metrﬂpglitiq schools ) . .

5 Catholic Systemic non-metropolitan schools

<] Independent Catholic metr ropolitan schools

7 Independent Non-Cathelic metropolitan schools ‘.

] Independent Catholic non- metropolitan schools T ‘ 7 //
g Independent Hon-Catholic non-metropolitan schools -

Within each stratum of the two sampling frames the schools were
Iisted in postcode order. The use of this extra .element of implicit
stratification ensured that when a systematic sampiing technique

across each 5;fatum,,szhsals which wére geographically édjatéﬂt’Wéuld not

be draﬁn!, The resulting samples would therefore represent a balanced

n

geographic coverage of each stratum - without disturbing the basic

- P¥Qbﬁbllliles of sghﬂél and student selection.

The reference date for the sampliﬁg frame was sgt'at 1 August 1974
since this was the date of the TFSt rec ce
date for 1dent1€y1ng students w? thin s ols for te

a

defined to be 1 October 1975, .sfince te:

ting was planned tn take pla
5

during the week of 6-10 October disec crepancy in datas meant

that the estimates of the numb

rs of ‘students in each- :school fslllng
ti

LONS wér&*appréx;matEIY a yeariaut

'

within the target population
i

i,

of date.

- : ’ : . ’ Co

581ibl
ures for each s:hacl in the cauntry for the p*ezise time .of

. 3
. The dec;s;an was therefore taken to employ 'measure of, size’ .
. - =

figurgs woere unllkely to’ occur in the space of one year. - Furtherg if

proportionately large (or smsll) enrolments occurred across all sch

then this would in no way alter the basic probabilities

schools and students.-




The Sample De sig

~ The sample de 5ig Eﬁj thii stwdy followed the pfgcedures empla&éd in

]

. *. 4 The schools were sampled with a probability proportional to the

dents in each school within the target population. The
schools wag undgrtakgn'separatélf within each State and’
¢ 25 students from each selected school was Then 4

students within_ the target population description.

classtoom. THis Guuld m;n;m e the PDShlbll;t} af the contamination of

results when, for example, larger numbers of students tested in schuols

may have requifgd testing se at different times or days. A further
150

consideration, which was aimed at maximizing the vaiidity of the

results, s would be more co- aperat;ve in terms of the

H:

ol
cstandardized Qanditians requir for testing if the testlng program was

ed
)
not overly dl:-rtlp tive of the -aily school program. »

The level of sampling precisio followed the conStraints employed in
/  the 1EA Science'Project: that the staﬁdgyd error of a mean for each State
should ba apprnx1m1tely six per cent of a studént standard deviation.

I1f we were to selsct a Elm le rsndnm sam le of n* studen ts from a
ple mp

wml

State then tne staﬁdard error of the sample mean could be writte
(itoss, ,78;11,_3)—. - . .

=

standard error of the sample mea

E

opulation size,

'm -m

ize of the simple rand samplei

om
Standird deviation of student scores.

N - + When N is large compared to n* (as it 15 in this study for ‘fhe State
samples), we may write: | : . -

O
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sinece the term tends to unity.
if Qg require the value of SE(x) to. be approximately =ix per cent

of the standard deviation of student scores, then we have:

65 s )
“100 /¥ e
T _'\
31; n* 1—(]2)g
L = éﬁ
277.8

Unfortunately, the use of a simple random %ample of this size may

have required testing in as manyzis'Z?S schools in each State. ~This would

have been beyond the resources of the study. *
Fufthéf, SlﬂEE some ~ ~tween- schools analyses were planned for the

Ztudy, such a sample de ‘1 :1 would nnt have provided sufficiently stable

estimactes of school mean scores, . =

£ion to sample clusters of 25 students per selected school

i ribed dbove required an Jppr riate decision concerning
the number of sc chools which must be selegted at the first stage in order

to obtain an equivalent degree of precision as fer a simple random s sample

278 ¢

of 278 students. Recent rescarch {Ross, 1976) has shown that an equivalent
“degred of precision cannot simply be eobtained by sampl1ng 55 zhllﬁgghéals

followed by ‘the sclectich Qf 25 students per school. -

Instead, we ‘must appe

eal
(1978:159) which presents a- funeti

a
e
‘?.4 C,
=
— ]

~schools Trequired in a two- ~stage sa

_random zample which has equivalent précisia

whiore m = the number of sct hools—in-the two- -stage sample,

~el..2_ 0 =- the number of S,udéﬁts to be selected from each of the

# schools (25 in this study), B N
and roh = the sdmﬁle estimate of the population coefficient of
1ntraclass correlation. (See Appendix F.)~
‘ 70 - R
T - I
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b proes tous stuadres (Hhedon, 19070 Peaker, 1975) it was shown that an-
.. B Co C e - AN .
estrmife of Toh = 0.1 wax a <uitable figure tor Australian secondary

eachools, Ne %imilur evidence was available for an,estimdgc of roh_to be

nade tor A rilian primary schools and cons
& \ :
population was assumed. . . \

3 -
quently the same value for
i\

Ehi:%

gy substituting u = 25, n® = 278 and roh = inte the \ubove equation

A >
B H |
we obtain: ' ) . \
’ |
i N 4
mo = i
/
L \
‘ - \
\
) \
iT.8 SE— |
H i ) |
P That iz, we would réquire at least 38 schools at the first stage of

sampling o order to sutisfy the crror constraint that the standard error
of the mean should.be no more than six per cent of the standard deviation
at

of student scores. e St |

For the purpeses of this study it was decided that a sample of 40

o ~ .
schonls per State would provide a suitable degree of precision: :

i
5 In the Au%tfaliah Capital Terri ory and the Northern TETfltDry al
similar sampling ﬁf@ﬁédeé was foll uw;d except that aﬂly 20 schools were

:
scleeted at the first stage of sampling. The errors Eﬁr the estimates|of

i
means were. expected to be slightly higher than For the States (approximately

ten per cent ¢hegves and Boutke, 1976:17)). Hawever, in the overall

Australian estimates these increases would be expected to have only a

smeiil effect due to the weighting adjustméﬂts which were used to c@rrec

for the disproportionate sampling from the States and Territories.

For the'Auztralii overall estimates the sampies were designed to

. S

[
]

thdlljl maximum of 7000 students at each age level, With samples of

rt

size it was expected that the errors of estimates for means would be.
]

:F

between three per cent and six per cent of the standard deviation of

a[UdLﬂt scores (keeves and Bourke, 1976:1%);

I

E

*Lﬂ

ampling of Etudents wlth n Sc haalé

i

e

The sample design réqu1red the selection at random of 25 %tudents from

each selected schoo’ !! In order to achieve this, e each selected school waé
asked. to submit a list of all students falling within the defined target
‘population. These lists were checked to. ensure that they contained no
" students whose date of bifth‘piéé&d them outside the defined target

populations- - _ 2

| : I 4§ : 8]

O
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tudents

L

When the svhool tists had been checked, 30 students - 25
for the sdample and five reserves - were sclected using”the following
procedures
1 Choose all students with birth dates on the 10th day of

month (within the defined age bands for the 10-year-old and 14-

year-old population) .

2 Choose all students born on the lith, 12th etc. days of any month
.until the 25 students required have been sclected,

i [f there are more than the required number of students with birthdays
on the 11th, 12th ete. day of the month than are needed to yield a
group of 25 students, choose the-students required to complete the
sample of size 25 at random from those students with birthdays on
the terminal day., ) N

4 Five additional students were chosen by continuing tg:apply the above

wethod. Those students were the reserves. The reserve students were
used to replace students who had been selected for the study but
were missing on the day of testing for reasons such as: transfer

to other schools between the selection and testing dates, illness

From the previous dis

demonstrated that, in order to obtain
es le

1g precision, it would be necessary to se

€u
the required levels of %amplin
lowed by the selection of 25 students per school
20 schools followed by the selection of 25

Territory.

If it was possible to have full pﬂft121p4t n of all selected schools.
omplete data for all selected studénts then we would refer’
samples as the 'designed samples'. In practiece, for studies of

imnitude, there has often been some loss of data due to reasons such

as: the refusal of some selected schools to participate, and the absence
of some seclected students on the day of testing. The resulting body of
data which eventually was available for analysis was referred to as the
'achieved samples'. '

ng the execurion of thg sample

u-h.‘

In Table 5.1 the information summariz

Cdesi ign. for ecach State or Territory, and for each age g¥aup has been

presented,



Table 5.0 summry of Sample Desipny fur Austra
. T T B IR it e

HAp iy e AU i ei AS RS TSI D

state/Territory

Ha

n 10-Year-01d and 14-Year-01d Samples -

Population

~ Desipned Sample

Achieved Sample

“Achieved

Ratio =" Designed |

Schools

Students .

Schools, Students Schools  Stlents  Scheals  Students

W-Year-D1d Sumpie

ey Suuﬁh Wales
Vigtaria
Queenslund

South Australia
Westem Australi

Tasmania

Australian Capital Territory

Northern Territory

.HSbSQ
TN
k70

13558

10 1000 A0
Al 1000 10
T R
10 1000 n
i0 1000 40
0o 1000 3
2 500 18

0o S0 6

s | Sy ——

o7
0
0l

Sl EImE BT S RS BT Tedims ek

Total

[

280 7000 mn

Ld=Year-01d Sample
Neiw South Wales
Victoria
Queensand

South Austral ia
festem Australia

3

Tasmania

Australlan Capital Territory

Northern Territory

iy
54
286
182
184
9l

71

==

1

84804
66550
38106

H15T -

20842
8200
3309

1275

ST

0o ®

SR I (R

0 1000 37

S T
0 00 ¥
0 s

0 000 10

Total 950 MTIs 20 00 286 605 ol B
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_The sample designs in this study employved di:

Phe response aales for cach of the States werd highly satisfactory,

gencrally being inesxcess of 90 per fent, Howeveyr, for each of the
Territories, the response rates were below this desired value. 1n part-

in the Xorthern Territory -

teular, there were ¢considerable data
especially at the M-year-old level.  This low response rate in the

considercd to be asseciated with problems of remote-

Northern lerritorms

and postal difficulties, and because of the disruption that had

ceurred to the elicational system of the Northern Tervitory duc to the

cyclane in late 1974,

Weighting the Sample Des

oportionite sample alloca

amonip the \:’xpli;it Ltrata. This teﬁhniquc wWas t:mplmt:d in order to permit
the calvulation of State/Territory est imates with approximately equal

sampling crror. liorder to compensate for this disproportionate alloc-.

ation it wi

students and berwan-schools level of analys cstimates of
Australia-overiall prameters could be made,

The weighting facters had to take into account the possibility of data

loss due to non-response from both students and schools. This required

that ‘certain assuptions be made about the nature of the non-response.

These sumptions, which have-been deseribed in detail in Appendix G, may

he E-umm;r\:Ld as:
1 The sampling frames prepared for the study were azccurate
I‘E‘pt‘éﬁﬁ'nf'ltiﬂlh of the defined target population.

' ~The achieved numbers of schools and students within schools for

stratum vere plann«:d constan That is, any data loss from

s,
ols or students could be con Siderf_‘d to. be '‘missing at random'.

census i t’mmdtmn. and since (w1th the excépt;an of the Vaftherh Terrltury)

considercd that these two key assumptions would form an acce ptable ba

fur the use cf"wciglitirig factors to adjust for non-response, " The low
response rate in’ the Northern Territory did not present a ::hallE,l‘l,;gE to
these assumptions hecause it was known that the. Northern Territory results
would’ have little mﬂuenr:r: on Australia overall estimates after adgustm«;nt

for the d;hprapar—tmnatc allocation of the samplc between strata had been

made . : S T'

e

necessary to caleulate weighting factors, both at the between-



in ,~\n;mmig\(; 1 theoretital discussion has been. presented w=shich

describes the prpta_tion of the veighting factors,

At _the petweai-s.— tudents level of analysis the weighting fac—=tor (wf)

fur student i oinwhoe=ol j of stratum k was:

Wt {5 tudunts) -

W N

where B .s 0tz al mnnher_of students in stratum k,
n' : sth=ieved total sample size (students),
a' : 3th= ieved total number of schools séiécted frot=— stratum k.,
¢! s gthe= icved _total dumber of stu

tot=al number vastudéilté in the population,

w

and N

AL the betgerrs== chool level of analysis the weighting factc—or for

schoal § in st k=

wi (svhools) s

. wlmrsz;l' : == chieved luiber of schools in ‘the total salf=>le.

The use of theSee= weighting factors for the between-stu udent  and between-

school analyscshd t=he folloving effects:

1 The wighte==d number of atudenEJ school within eatlk=a stratum

was o constit. For example, in Vlt‘:tnfla at the 10- ~year-0E=Ed level

the weighty turmber nf‘ students per school was 43;5 for 311;. schools in
. \;’i;tcz";li The §1§urés for other States/ i : els

have been lmeﬁ in the %cmnd colu

The epnlit=y of the weighted number of students per sc——hool within-
strata ocared  becausegihere data loss occurred for a part=—icular
student within == pavtieular school, the loss of data for th ._at"
student was wh—ensated for by increasing the weight for th=ae other

students i thic= SéhDQl It is imp@rtant to note that thi% effect was

stratum. ler Q.\g;::lmplej in Victoria at the 1D='y,af 1d Je\f"E:i the I‘ESPGH:E
rates for xhool__ s of 25, 2, 23, and 22 were assoc

ed yit—=h weighting

— Py — : =_

ine TEE gures Tor

factors of LT, _ 1.8151.89, and 1.98 respectively.
other-States o Territorics at both age levels have been 1E=sted in

Table G.2 of Ap==endix G,
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lable = lhe ku:, - ghted ‘hmhm of %tudenta :md b;h@als, and the Numb&rs of Students and Schools hich

Woukd llave Oeclr=—red for l‘mpnrtmnat& ‘%amplmg

i
S —— P — .

Weighteq S-“E;mples " lroportionate Distribution af %’amples

Student evel . School Level Student level  School Level

e e s
; Students  Students _ Students Students

per Sehool_ o per School

PR i e s, PR, e S = s SN

10-Ver={ll Sgple=

[WCR)

Ve Soeath flos 8,
Vit EY
- Queems Zand 0854
South =wlls T 600
Westeir=1 hstralbs | 549.5
Tasmgh =34 : 05,5

Astri=Zin Gpite= Terriw 94,8

s i = — e

- Nortlt==n Tl rote 51,5 3l 2.1 50.6 3.1 2.1
| 'l*nta ooy - 7.9 6416.0 . M0

14 mﬁﬁ Ul ﬂj

'AHEvs Sou-ath Hales 17,2
ViewrEa s
(Queens 2 932.6
South Sunly 90,8
Weatc strag il 5074
TasmlE g : 04,9
AStAL fi i Territn ‘SLS

Northiz=n Turrigots ] 31 0

e —; e S

5,6 7.8 WM Sh §7.48
L) 9.0 - 16860 4T 689
52 .6 5.0 5.2 9.4

%
“v

Total | o ﬁuuz 8

s e N —

T \) z'-maﬁﬂx,m"‘ S e

{AFullToxt Provided by ERIC

.MEKC a AdEt31L= ed des ptmn nf thé ealculatin:n af wezghtlng factars has been presanted in Appendu G .



3

2 The werghted number of students for each stratum was equa

for rgund;ng error) to the numer of studpnts which kauld

5éIQQ;Eg from each stratum if a true proportionate sample

heen used.  For example, a proportionate allocation of the total

achieved sample of 6416 luzgear-nid'stuﬂents would have resulted in

L]

the selection of 1740 {actually 1739.8) students from Victoria. Th
weighted number of students in Victoriu at this age level was 1739.7
which was Equal (except for rounding grrar) to the proportionate

allocation sample size. The weighted numbers of studénts for each

'.ﬁ

te/Territory and the proportionate allocation numbers have been

presented in columns one and four of Table 5.2.

In columns two and five of Table 5.2 thé weighted numberz of

students per school and: the numbers per school which
selected by using propertionate ampl1ng have been preseﬁted At
both age levels these sets of figures were equal. for each State/

Territory.

3 ‘The weighted number of schools for each stratum was equal (except

error) to the number of schools which would have been
eac :

achidéved sample of 2

3
been used. For exsmp'/
7
selection of 74 (actua 11y 73!8) schools from Victoria. The we;ghted
number of schools in Victoria at.this age level was 73.6 which was
equal (Ex;ept for rounding error) to the proportionate allocation
samplc =ize. The héi&ﬁtéd numh;r% of schools for each State/Terfitafy

three and six of Table 5.2. The weipghting fattars for the bEtWEEﬁ—

school an;lyszs have been listed in Table G.3 of Appendix G.

2

~The sample designs used in tﬁis study were ﬁpt,based on the well-known model
of 'simple random’ sampling'. TInstead they incorporated the complexities of

stratification, the selection of studénts in Elusters, and also the use of

order to minimize bias in the sample estimates.  When ‘hése=campl;x1t1§5

have been introduced inte a sample design it is not possible to use estab-

lished forfulae. The céﬁpuiatiaﬁal formulae required for estimating the

a b

i
'

s 8y
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{such as correlation tﬁefficigr' 3

standard errurs of anplux statisti
complicated or, .

from complex =sample designs are either enormously
1971).

ultimately, they prove resistant to mathematical analysis (Frankel,

In this study the technique of "Jackknifing’ CQuen@uille! 1956,
Tukey, 1958} was used to calculate sampling errors. F i
The calculations r,quifed

and Tables G4

technique- has been presented in Appendix G.

to apply the Jackknife have been described in Appendix G

‘L«n

a (1

Il

From the Jackknife calculations two s5tatistics were obtained for means

and correlations: the average of the square root of the 'design effect'

and the 'effective sample size' (Kish, 1965:162). These statistics have
t

he bEtHEEﬁé%tudent and between-school levels of analysis

“———hven presented for
in rable 5.3. These statistics were nat calculated for :rrrelatlcﬁ,, e e

coctficie

nts
ionul analyses were carried out by using Studgnts as the units of analysis

A detailed description of

sample size' has been given in AppEﬂdix G.

SE(VE) = average vDeff . se(v_ rsj
Where v = the statistic being examined,
se(vﬁ) = the standard error of the statistic for the complex .
sample design, o ) ' . -
and se(vgfsj = the standard error of the statistie under the agsumptlaﬁ’

of simplé random sampling.

random sumplg which would give the same sampling error fﬁr the statistic

* as for the camplet design (Ross, 1978:138).

ld-year- -old level
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Pable 0.4 Latues Tob Averape s lTL‘_ij; :;Uid the | Size
" for Means and Correlations

Statistiv _ Leve;

Between-=5Student’

1o 1

Means o 2.04 215 1.04 1.19
Correlations a a ' 0.76 0.89
Effective Sample Size Values - : : .
Means : 1542 1308 251 - 181
Correlations ' - a a an 323

foral sSample

Note: a Values of average vDeff and -tive sample size were
nat xlkulnﬁgd for thi hitwfiﬂ §t,d, it level of analyses

nducted by using

students as the unlt Df éﬁdl;SlS,

A weighting scheme was devised in order to simultaneously adjust for
e

sampling

(1) disproportionate sampling among the explicit strata of th
stucent data within schools selected into the sample .’

frame and (2) loss of
ng scheme

ensured that the w21ghted number of students per

school was constant within each strstum, and that the weighted number of .

students and schools across strata was équivalent to a proportionate

allocation of the samnle. -

hnique was used to calculate the sampling errors

ion coefficients for the between-school level of

and for means at the between-student level of analysis. At the

between-school level, the ‘design effects' for means were close to unity
whereas for é@rfélatiané they were slightly less “than unity. At,ghe
between- student lewgl thE design EffELtS for means were substantiilly

eratgr than unity.

"
'
W

o e
o)
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CHAYTIER ©
THE STAGES OF DATA DPREPARATION
Introduction

om TWO Sources: data

o

The data employed in this study were derived fr

1thered for the Australian Council fer ;atia al Research (ACER) Study

ga

concerning the literacy and numeracy ski of Australian 10- -year-olds
.and 1d-vear-olds (Keoves and>B@u ke, 1976), and data pathered for the 1971
Australian Census of Population and HQuSing (CBLS, 1971).  The ACER study,
known as the Australian Studies in School Performance (ASSP) project,
:currivd out its dita collection during October IQ?Sa Data were collected

for a national sample of 10-year-olds in 272 schools, and a national sample

‘of 11-vear-olds in 256 scheels. As part of the testing program for-this

study, ecach student wis required to provide a full home "address. With,

-

tance of maps, street and tulephnn; divectories and the official,

—
=
Lyl
o
-]
W
=
"
E
1
Pyl
e
(i
=
VI"‘
M
‘r*{
LR
=¥
L'-.-
M\
LAy
ot ﬂ\
E
L)
s
]
[l
-
]
:1
"'ﬁ
E
[
[a
o
pal
+
o]
i
i
o
T
far
L

tollector's L}gtrlgt numhé 5. The Co

'E-..
(=M
et
*
j+3
E,
[
i+
-
¥
f=a
L]
[
e ] ﬂ
~J
—
-
=
bl
(g
y
]
—
(=
(]
=
Ly
L
=
t
jow
L

used to link the computer stored

data.

In the following discussion the prepara 't; n of the computer-stored
data files which were appropriate for the between-student level of analysis
re

has been described .in detail. ThESé data files were Subsequéﬁtly agg

to ﬁbtﬁln data files appropriate far the hetwecn school level of analys,s

lhc'Auatralen Studies in School Performance (\QSP] Prn]cct D ata

‘The data gathered for thﬁfASsgv,»

and Id-year-old ;tuda ts. The

also Cﬂmp‘étéd'— test of word knowled :
with decailed lﬁfurm tion about the students and their home .

.hﬂckgrﬂundsi further lntQTmitl on was gathered from teuchers describing
-the incidence of any physical, ph}Slﬂlﬂglgal and behaviophral handicaps

which the.students may have-exhibited,

- The Reading, Writing and Numeration Tests

The procedures invalved in the dévzlapment-hf the ASSP tests of reading,

writing and rumeration, have been described in detail by Keeves and Buurké

[

(IEsQ), In brlgf ‘the devclgpment @f thesc tests consisted af four separat

80 ‘93 o

gated
i

o



427 stage4. Piret, the objectives utf testing in each area were specified. =
Secondlyv, a list of tashs and subtasks regarded:as cssential learning in o .

each area was prepared. - Thirdly, items were constructed which were

con=istent with the stated objectives SEd Fer?@rmange on

the detined subtasks. Finally, items were selected a:zardlng to their

validity in assessing student performance on the subtasks, and ac¢cording

to an appropriate difficulty level. for the two age groups. s
All stgdents in the study were réquired to complete the tests of
reading and numeration. However, the Writing Test was designed.as three-

different forms in order to caépletely cover the spééified objectives
and was used as a rotated forms test. Thféé forms wergfraﬁdamly rotated
among the members of the samples and ansequéﬁtiy only a third of the
ample ot each age level completed the same form of the test. The B

resultant reduction in the sample size which occurred for each® form ef

the Writing Test led to a greatly reduced level of sampling accuraecy (Ross,

1¥76) and therefore parformance levels on these writing tests were not
included in®this study. ' :

The ng Tests at eiach age level covered four areas of ability:

to apply
Inﬂgugge

a variety_of Jpprna:hes to obtain information

items and the test

10-year-olds (referred to as test 10R) consisted of 29

for l4-year-olds (referred to as test 14R) consisted of 33 items. ‘The i

time limit allowed for completion of the tests was 50 minutes at both age
y .

"J‘u

level

The Numeration rests at each age level were. initialiy'iﬁﬁludeﬂ te

cover four main areas ot ability: to recall definitions and notatio ons, !

to manipulate and ca;ﬁulaté rapidly and aceéurately, to interpfet symbolic e

data, and to apply mathemntftal concepts. - Thezse four areas were, later

Arn,

~
collapsed inte two broad areas ﬁflah111ty recall/manipulatioen, and inter-,

pretation/agplication (ACERy leSb)i “he tests for 1D-yearsalds Créferred

30 n;nutq%’zf both age levels.

: s = -
The hﬁfd Knowle dg _Test ) o . B . .

:ﬁﬁc Word Knowledge Test for eaﬁh level consisted of 40 .word- -pairs.

students were required to choose whether the words in each pair:hﬁ similar
;‘@ - PR .

2
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or upposite meanings,  Bothsof these tests were déveleped by R.L. Thorndike

for studies carried out by the Inter Association for Educational

Aghi$v2ment" Thorndike (197 g} has in: A‘ated’that these tests were

designed as brief tests of verbal ability father than as .instruments for

tHe measurement of reiading comprehension.

- The student Questionnaire - . e

This_questionnaire was designed to o
" Stodent and also some information abour the student’s home environment.

The questions concerned with general information included questions about

pt

the sEUdLHE 5 humu address, age; sex, the number of schools attended and

! the number of vears the student had livéd in Austrzlia, The qué%ti@ns
1

concerned with. the student's hom ncluded questions_about the.

vthiie thh;xnﬁnd of members he atu dgjt s family. 1dngua%eg spoken in

Th& hofe, Fn y size, and whether new;;ip ers.were read in the home . =

s h est iunn;l) re -
A teachee who knew each. student well was - asked to anplgte a que i@nnairéa
"which described the incidence of ng<PhV51Cﬂl physiological and Ehavlﬂural
! H B
handicaps which the student may have éxh;bltqgi; : e
R . ' i , ’
ia The - que associated with physical, and physiological h,ﬂdicips
, included qi :éaver1ng Véguﬂ.lﬂ@alfméﬁt, heafing impaifment, speech
impaif@entﬁ 'i{yi lethargy, hyperactivity and health condition (for.
= example, d%ﬁbétii, epileptit, asthmatic). The questions associated with
) béhﬁviauraf handicaps included questions covering attention. seeking,
o 1ndh111tv tﬁ co- operate with .peers, scLF 1§Dlntlan timidity, and mﬁrkéd
' rejection’ bx other students. : « _— -
. The Merging of the Data Files ’ . .
— —— = ) . : ) P
v ..Iniring the kesting program ‘carried out for the ASSP project, the sample
" members werlk required to provide their completc heme addresses.’ With -the
-assistance pf maps, street and telephone, directories and{fhe official
. Australian tensus maps \ghese addresses were coded into Chli€ctor's ’
District @) numbers. [ : ~ o
B = ) : L { .
. =
- prepared. These cards:ﬁuntﬂlnéd each
v the ASSP studv and’ the’ BDDIQﬁflatE co
number assogiated wlth the student 's home’ addr S
. 5 L
Tile was cauEtructzd frum these cards and thoan this
. * o
- the  ASST data Fiie. B
e ; . N s Bt
= ! £/ 4 ) T
R _ A I -
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¥
;d;tn

: . . . == ¥ .
i« Frle was then sorted on the ¢ gumbers in preparation

15 data lhis

w1th the cens

i

Ii=sear-0ld and ld-ve dl—Qld

A =

The vombination of the or 8P data files Was under-

number

tuhon 4an order® to winimize the of merge runs which would be required.

o srrali all ABSP data file containing all data from

LA,

‘Fhat

d-over

age groups was Qmplﬂyuq in the merping operation. This was not

possible for the census data because the magnitude of an Australia-

file
i

census JJiatasfile would hﬁve ed to difficulties for .individual

: . RO === e — -
computer runs with respect to tpp_lnrgc,nmnunt af_data 5taragé spaié and

Sinve the

¢ wputer time which-would be reygired computing work for this

stadd had to fie in with.the daily operitions

[N 1. wis neces to conduct separately
. p =42

dition,

Sary computer merg

rnxtoth State and Territory. .

defived from. the 1971 Austra lian

W
lad
-
-
-
f
o

R VS
Ite vensus dita employed in this wiis

Gensus of ?apulﬁtiun and Housing 1971). The data from this census

to the ASSP Jath.

WidE g Gthored In Australia,

a
) . . . . : o oL -
census is now normally conducted every Eive=yeﬂr€iﬁnd théréf@TQ the 1976

J
(ABS,

Cernsus of Populatien and Housing

which was nearer in time to the ASSP ddtd LﬁllEgtlﬁﬂ.

hqn-i)?é census data was bgsed on thE.

EQNSHS data rather

=

Lgmplste 876 ¢ TerxtarLE:

&n

le.
i

This constraint, in additién to the uncertainty

the date when complete 1976 data would become avall-
li;rﬂi@%ﬁlé choice oF

-

census data ta the 1971 Census .~

th o

and th:

,tJtQ; Austrdllan

first or &econd prlvntc dw Eiiiﬂ? in

taking EQ;GHQ prxvate dwelling
) !

‘of a commercial computing |
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tDVergc Tcﬁultgd in the 1ntraduct19n of Sampllﬁg errors into the

census data. While these errors may have been small for gstiﬁﬂtez

*derived 4t the national level, the pc251b111ty of largc errars for

rarely octurring pépulatian.:haract@ristlcs at the CD level was

_greatly increa Since this study was cage

=
1cLe L1C

of students' characteristies to the charaeteristics of their commun-
ities it was.decided that these sampling errors mlght lead to the

leng of 1mpDrtant relationships between student character-

N-"

verl
stics and certain rarely occurring pﬁpulat"* EhSTQEtETiStiésg

ke"turrant' da:1slaﬂs.

It was considered important in thisgstudy to use.the census data

in a realistiec fashion and'gaﬁseqUEﬂtiy it was decided to choose census

data which provided the largest possible tlme gap between data collect-,

1an5. Any generalizations which could be made concerni ing the inter-

c
relations between the two sets of data would therefore be strengthened-

beaause after four years the ¢ ensus data was in its most 'out-of-date’.

Eandltlmn, o : N

The Prep;;,tﬁar of the Cansus D

* The- 1971 ﬁeﬁsus data was dl%trlbutéd by the’ Australlan Bureau af Statlst €5

ation stage Ef thé studyi A ma]cr re- argan;zatlan of th ori glnal ténsus e

. LGA re:mrds with data tgtallgd aver the LGA Farts camprls;ng thE LGA

 data. tapes distribited by the Austral

[
[
e
a
=
[
[s
=
\m [
+
el
=
1]
-
o]
£
I
]
it
=
o]
<
m
[y
=]
L]
i
]
VN
W
')

n
gati@ﬁ; the Collector's Disrrict, was requ ired. chever, the census
lian Eureau of Stat;stlcs tnnta;ned

a
a range of d;ffer&nt types of da ta résa:ds which represented faur

Area Part) re:ﬂrds w;th data tatslled over ‘all CD'S in each LGA Part;
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a
fResearzh University of M1¢h1gan) hich was to be used in the data

¢}
‘tn legal lo csl government ‘areas snd ranged from.1 to QDD w1th1n eac
. .

é.,

and a Statec total record containing data totalled over all CD's formi ing
the State or Terfltafy As a first step in prepnrlng the census data
F;les it wns necessary to rewrite the Census data tapes to ensure thdt

they contained only CD IEEDTdS.

;1hg nr1glnal cen%ur data ?apgs were: praduged on zgmputgrs w1th tech-

nltal spec1f1aatlan5 which - differed from the camputer Efﬁipment "which

was to be used for the study. It was therefore nécessary to rewrite’

. thE tapes in a suitable technical format.

The DSIRIS software pa:kage (developed at the Institute fu Social

. -
management phase of the study led to > a further ccnstrﬁlnt on the re—‘
writing ef the census tapég' The version of the OSIRIS saftware
paékige which was available for the study would only accept data
-rezordé which were less than or equal ' to 3, 600 characters in léngth o

(IS?; 1973:171). " After some 1nvéstlgat1an of the avallgble CD 1nf§rm-

Eaunt varlablas to 710 caunt varlables. The reduzéd 11§t of varlabiés

'ﬁmunﬁ-variableg The resulting ED records were theréby reduced tg

3,500 characters which satisfied the 'Etard length constraints of the

software. The final list of census count variables uséd in this study

'has been des 1bad in Table 6.1. -

The CD recards were- arl&lnally stored on tape in arder ‘of the CD "

’Serlal Number. These serial numbers were assigned to CD's beglnnlng
‘at 1 in New Ssuth Wales and Eﬂdlﬂ; at 21, 536 1n the Australian Capital

T31r1tnry (CBCS 1971:2). Hawever, from the census maps, it was only

possible ta lxnk each Student's address with a CD identification
number based on the LGA aade, LGA “art cede, and CD number w1th1n LGA
Part code, Thgrefare a new CD identification number was requlrgd to
be constructed from thésé three elements before the merging operation
could begin. . : '
lements required to canstruat this merge numbﬁr were:

c: This was the major tabulation unit code used in thg publlc-
res

sults." This code corresponded in all but a few cases




R LI - - . EEER

Table 6.1 Census CGQQF;X;IiabiES Derived from the 1971 Censis of

‘. Population and Housing

. Census .
- Table - Number of
Number Variables . Table Description

13 - Indicative information

. Total pop x sex

[ AR
t

Total dwell x status

Lo T P (%]

Total usual residents (persons) ) ;a.%

Total born overseas (persons)

I
(=

70- . Sex x Age (total pop)

10 01z : Sex x Marital status (total pop)

i Y - Sex x Marital status (1abour force)
14J . 40 L Sex ‘Eirthiplaﬁe CQVET%EQS born)
17 18 - Sex x Period ot fesidéﬂ@eggrégidentsj
18 5 1z o -Séx_ ' ivity (total pop)

X

X

x

x

X

x B a

20 . ‘18 - Sex X Qualifications (studying)

x

x

X

X

X

X

21 : 18 " Sex x Qualifications (obtained)

2z - 44 Sex x Religion (total pop). ;t

24 . 28 Sex x Highest level school (total pop)-

.25 16 .. 'Sex x 1866 Residence (usual residents)

26 B 1a Sex x Occupational status (total pop)

27 26 . Sex x Industry (employed)

28. i 146 Sex,x Occupation CEmplﬂYed)? . 7 g
0. 10 - Household, class x (population, dwellings)

. 31 : 16 Dwelling class INgi.dwgllinﬁs (eccupied)

32 . ) R Dwelling class MPépulatién (nccupied)
33 -~ 24, : - .Dwelling ciass x-Inmates.(occupied)
35 .. <241 - Dwelling ‘class x Bedrooms (occupied)

Date built (occupied)

X
X
) X
34 . , 21 ‘Dwelling class x Rooms (occupied) -
, . x
24 Dwelling class x
X

48 : * Dwelling class x Kitchen/Bathroom (occupied) -
.18 _ Dwelling class x Facil/TV (occupied) .
12 " . Dwelling ‘class x Sever {occupied)’

15 ~ Dwelling class x No. vehicles (occupied)

“12 _ Dwelling class x Nature of occupancy
4. . . Size of block x pop. flats (flaté)

Total ﬁgmber
of variables 710!

> Source: .CBCS . (1971)

ERIC

Aruitoxt provided by Eic:



- (b), LGA Part Endbi' This was a physieal partition of am LGA su h ‘that

each LGA Part CDﬂtﬂlﬂEd about 10 CD's. This partition fac ;1LatedA
fhe LGA Parts being §uperv1§§d with ruughly the same warklaad pET*

' supervisor. This ;ﬁde could take values from 1l to 33 with;n LGA"i

(e) ‘ﬁD code: This code referred to the basic element of the.census data
co

llecflﬁn. There aféaﬂl 536 CD's in Australia. :Thé cn code had
values nging/Troi] ta 25 W1th1n LGA Parts. ‘

‘On the rcv1:2d Census data F11@5 the LCA cada was StJTEd in a flve

éharactgr width field, and the LGA Part and CD codes were stored as

a composite also in a-five character width field. Tnﬂsé_th fields"
*Thwere combined to form a single ten- digit merge ﬁuﬁbef.‘ Tt was not
necessary to 1nt1ude a State code within tha merge nUmhér be¢ause )
the merging process was tarrleﬂ out separately for aacﬁ State Frlar
‘&tp the me ging of data the census data was -gr;édQSEparately by St;ta
and Téffitar} on this teﬁ-digit number. o : © L o
5 .The census data tapes provided varlables in the fETm of 'count' data
(for example, the number of 20- -year- -old males in the particulaerDa.;
Although many CD's were designed to contain the same number of
dwejliﬁgs (approxi ataligéﬂé dwelli ngs)! they ganprslly contained
variable pﬁpulatiaﬁlﬁumbers. - Thereforé, -in order to adjust for '
variatidns in papulwtlan 5123 dﬁelling numbers, ei¢. between CD's, -
ccbnt variables (for

. 'in the CD who were

57

'pergentage variable§ whlEh dESGIled tha workforce chara:teristlgs nf
the male and female pnpulatlcn wefe prepared, the denuminatafs employed
were the tatal numbers Df maIES and femalés who were partlclpatlng in

the warkfcrce.A

Zn thﬁ fﬂllnw1ng discussi the calculation of the percentage varlablss
from th; data in the -:ensus tables listed in Table 6. 1 has been dESErled.

These perzentage va bles prav;dﬁd 1nfarmat1cn EDVEflﬂg ten maln areas:

O
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distributio on, general facilities, and livinp arrangements. A d;;ailéd
listing of edch of the 148 percentage variables which .were prepared has

been given in Tables .1 to .22 in ippendixvﬂg'

£

Workforce Characteristics -

The. workforce charaiter;stﬁgg percentage variables weresderived from
Census Tahles 26 and 28 (CBCS, 1971:13). These two tables described the

DEﬂLpﬂTlDﬂ&l status of the workfprce and the type of n:cupatlan in. which

membcrs of the workforce were cm nployed. . : .

Dccupatinnﬂl Stitus. The census tﬁble

1 warkfgrcg Characteristics:

descri ing the EEEUpatlﬂﬂﬂl status of the wgrkfﬂ?tchu5cd the Eatégarlesx : :
_emplorer, sch employed, wage-earner and unemployed. Th1§ informatien '
WSSEPl §Ent;d separately for males and females. The dEﬁleﬁﬂtGTS fized to
¢alculate the percentage variables were the total number of males in - '
the workforce and the total numbgr of females in’ the wnrkfarze* In

Table H.1 the percantsge Vﬂfldblﬂs for thé members of the hDrkafLE in

the f@ur uccupﬁtignal status, graup% have been listed separately for malEs

B

and female%

H

2 Workforce Chgractcr;stlcs Dzéupatiﬁﬂai Tvpc Thé census table

k c
concerned wit

nuinbers of Emplaycd male& and f;malES used 73 @cﬁuﬁatignal :atcggricﬁ

(EBCS undated b). !Théﬁé 73 categﬂries ‘were rocodad SEpsrafeiy for males
. and fémalea into the 12 br@;d grauplngz emploved by the ‘Australian Burcﬂu

,év;i' of Statlstlcs (AES 1376 34). The 12 per;cntnge Vulllﬂlé% derived from

fhg ﬂcﬁupa?:ﬂn grﬂuplﬂgs have been listed in* Table H. 2. The accuputlnns

‘were, graupud 1ntﬂ ‘the headlngs prafess;anal admlnistratlve/execut1ve/
managerial, clerical, ‘sales, farmlngfflﬁh;ng/hunthg, mlncrs, transport/ .
éammu;igatiﬂn,‘prﬂcesgfmnnual/ldbaur, trade/building, ;g;v;ce/sp@rt/
Téﬁréﬂtiﬂﬁrxﬂfmﬁd services, and.not adequately described. :The denominators -

émployed in the ﬁalculﬂtl@ﬂ of percentages for mﬂlesffcmale% were the t@tal

number’ of malesifamales 1ﬂ occupation aa;egarles 1-73.

j~

EE,;EQQEi
" The indusiry type percentage variables were derived from CEﬁSuq Table 27
* (CBCS, 1971:13). This table’ desﬁrl';d thé type af industry in- which the

pl@yed. "The elzssification of industrics was bﬁsed on a .

workforce was

ication scheme. The 15 percentage var;ables,abta;ned
in Table H.3. "

c t1nn of 1ﬂdu5tr1as have been ]1ste
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This classification scheme allocated mémbéfs nF éﬁe wﬁfﬁfﬂfc& to industries:
which h@i similar produdtive ;ctivitiesé ag ulture (including Enrestry
and fishing), mining, manﬁféﬁturing, etc. The denominatoer used to
c%lculate the bcrﬂéntage variables was the total number of persons in
accupatlgn categories 15?3 for Census Tablé 28, B

Marltal Stntu%

Tﬁe mafitsl status percentage variables were derived from Census Table: ™
{CBCS, 1971:9). Thi: able described the narltal Status of male% and
* females who werc evar marricd. The marital- status of ‘the pﬂﬂulstlﬁﬂvygu

repﬂrtéd in terms nf tiic number. of persons who were married, separate&
‘divorced or widowed . The pereentaga variables calculatﬁd from this cem
table~have been listed in Table H.4. The denominators Ea?nmalesffgmglég
were the total n@mber of ever married males/females who were+ 15 yéars of
" age or older. S ‘
Religion’
The religion percentage variables were derived from Census Table 22‘(EBESQ
1971:11) . The original ABS classification. of religiohs employed 22 ’

ta;;gczi&s!' This detailed list was reclassi ified into s;x main groups:

Atﬁeist, He b'é” Fratéstant, Chur ch of England, Catholic, and Other Religiani
b This reclassificdation attempted to sort the detailed list of religiahs in ’
the census data files into groups which were homogenieous with :

H
m
=
0
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o
o
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g
=
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m
o
+
o
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o
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we
the educatlanal baakgrcund of the adhere ts.

TLE in farmat:an concerning the edu:gtxnn 11 ba;kgrépnd of thgiadhérents 1,2,?

'was based ‘on data prepared by Mol (1971) ‘In ‘Table-H.5, which was derzved
frnm Mol's data, the ma1n Australian, rcllg1nus groups and the numbar éf 7
. graduates pér religion for each 1,000 male adhercﬁts have been llsted '

1
The révised"siXagfaup classification is given in the final column of the

A £

table. . | Co - cee

 Education Qual1f=¢, 1§ns! S

The Educatlanal quallf ications per:entage varlables were dér

Separate census tablés: Census Tables’ 20, 21 and 24 (CBCS
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- ) _ ’
These three tables described the total numbers of .persons in the population
who had obtained, or who were studying for certain levels of qualifications,

and the leveis of schooling which had been completed by the population.

(1} Educational Qngléfi;ati@nszv7guﬂlifiﬁg;;;ggifqb;ainsd and Studying)

The :énsus tables which examined the qualifications of thé .population were

‘centred around educational qualifications which would be undertaken after

1eaving %ééﬁndarv school. There wére four éategﬂfiE% of quslifiéﬂtiﬂn:
of deg.e; study baehelnrs and higher degrez study . The dEanlnatﬂr used

'atc cﬁlzulata thﬁ pergentage variables was the total papulatlon who WETE

15 years cf ‘ge or nlder. In Tabléq H.7 ﬁnd 11.8 the per:entage Vﬁrlﬂblés
for per%ana who had obtained, or who. were qtudylng for, the ‘stated level

of quallflgatlans hava been listed.

(b) Educatlaﬂal Quali ificdations: Quallflajtlﬂﬁs (Level of Schoeling)

The census table concerned- with level of schooling presentéd th& numbers
of persons in the pnpulat1an who had -completed levels QF education which

ranged from never having attendéd school to having completed lcvcl 10 of

'qahnallng, “In this study two classifications were sclected for examin-
ation: - never ‘having attended school, anﬂ,hQVLng completed level g of

schogllng or h1ghar (CBCS, undated a) '~ The denominator used. tg calculaté |
ir

'SEhG'ling; These varlabﬁs have been hqt«_d in Table H.me

’Na?u?eraf Dwaliings

Tgﬁqﬁ;f"*é,Df—dwglliﬂgE_PEEEéﬂtagééﬁiriﬁblES;HEiﬁzbﬂﬁﬁdzgﬂthiﬁezgEpﬂxﬂi'mfnrr-
census“tableés: Census Tablés 31, 34 and 37 (CBCS, 1971:10, 16). 'These - -
. thvee tableq described the ﬂgthévﬁf the dwellingg in which thc‘péyulatigg

"7 livied. . ‘Table 31 deseribed the type of dwelling: 'separate house, semj-

detnched hpusé, etc. . Table 34 provided information about the size of -

v*hféé dwellings in terms of “the number af-raams per dwel]tng, whlIE TﬂblE

37 provided 1nf@rmat;an about the zic of these dwelllngﬁ.

:Ca). Nature of Dwellings: Type

_ation of the type éf dwéllings in which ;hE'PDpulat;Gn-IIVEd covered f@urﬂ

Vma;n dwelling typ es: h&ﬁses, flatsfuﬁitsr’ 1on-permanient dwellingsi, and
non- privgte dwelllngs- }He hauses subgraup was. further brﬂkEﬂ lnta fuur
types of hause;1 separate, Séml—ﬂgta%hed attsched and terrace hau§§a

‘The flats/units subgroup was divided into villa units, self-contained flats

1u3

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

. .'the census data 'in. 1971,

- five years, was designed by the ABS becausé information haé EEEﬂAgathefed

=

‘r-'

el

and non-self-contained flats. Non-permanent dwellings were categorized -

as either merav;sed dwell;ﬂga or caravans. The pefcentsge‘vé@%ables

nhtalngd Erﬂm this -census 1nfarmatlgn have been Ils*ed in Table H. 10.

of QECUPLEd dwellings.

(b} Nnturé of bwellings: Size of Dwelling. The census dESCflPt o7

of the size of dwellings was pre%ented by describing the number of rooms
per dwelling. The catego ation af dwglllngz ranged from dwellings
haviﬁg only one room to dwellings w;th seven or marc rooms. The denom-

atcr used to-calculate the pzrfentage varlable% wils th& total number

fo EuplEd dwell;ngs These variables have been described. in TﬂblE H. 11. -

(c) Nature of Dwellinpgs: Age éf.Dwelling— “The census élassifial

cation of the age mf dwell;ngs was llnkgd to the tlme of the EQIIEEtlﬁn of

built during 1971 to older dwelllngs built pl%cr to 1966. This rangelgf

at wfive-year intervals for each population and housing census. Thg‘datailedﬁ

. 1nfarmatian :ance1n1ng dwellings bujilt prior to 1966 was thErEfDTE ‘only .

ﬁvallablé from the data gatheréd during earlier cerisuses. The denominator

used to calculate the percEﬂtage variables was the total number Df

e
ceu pled dwe111ngs. These vari b es have been descyvibed in Tab‘" .12,

Ethnic" §mpasitiqn -

The Ethnic campaqlflnﬂ percentage Vur14b135 were based on Ceﬂsus Tables 14

and 17 (CBCS, 1971:9, '10).". These two tables deser ibed the country of 'bi: th

1nd—the—perlad ﬁfzfzﬁiﬁentg fnr—ﬁvcrseas=born res;dents o m e e

“(a)‘ Fthnlc Camp551t1;§ B Cg try uf Blfth Tﬁé ténsgs table dﬁscrlblﬂg
e rse '

the country of birth of th cas- -born pnpu]atlan consisted gf . 19-

cauntry and cnntlne t Elassifi atlan schame w1th an extra 13551f1cat13n L

‘denoted 'athar"whlch referred to tategnrlgs other than those llsted, The

denomlﬁatar used to . Calculatﬁ the percentage variables was the tDtal

f pﬂgulat Dﬁ) The percéntage varlables dgr;ved from the cauntry‘nf blrth
c

zlassification have béen*llsted 1n Table H.1%.

R al !
(b) Ethnic CDmeSItIDn' F riod af ResszHEE. The census’ table

describing the perlnd of r351déﬂce of the DVETSEﬂS born population *éﬂSl%tEd

" of eight’ categories describing the number of years of r351dence. There =

were five ¢ ”tegafies whlEh co ered from ane to five years ‘of residence; the

other cat egories described the ranges. 5-9 years, 10-16 years and 17 or more -




Years of residence. this tablg fac 1sed on residents who were bern

overseas, the denominator used to calculate the pgr tage variables was
e nator excluded

the total population of overseas-born residentsis This den ,ﬁ

those overseas-born persons whg were not permanent res;d nts of Australia.
The percentage variables dES—TLblﬂ period of residéence have been listed
in Tuble H.14. - '

AggﬁDi%ﬁ;ibbtian

The age distribution pefﬁentagé variables were obtainedfrom information
in Census Table 7 CCBCS 1971:8). The iﬂfafmatiﬁn presented in the census

:table dLScrlbes the age dis n of the pﬂpulatlaﬂ in one-year

inerements frnm 0 to 24 years, and then flVE year increments Eram 25 to

'éé, The final>2én5ﬁ5;zlass ficatlﬁn was, denoted 70- year: “of age or ﬂlderi !

s 35 categarlés were fEEBdEd into e;ght CatEnglEE as des: *ibed in” Ce

B

‘The general facilities percen ntage variables weére based én Censu§ Tables\SS,{

© 39, 40 and 41 CEBCS,-1971'17) xThese faurrtahles presented informatien -7°
abaut :ertaln facilities and SErv1:es whlgh were available in’dWEllings.:\
Table 38 gave a‘detailed analysis of the availability of bathroom and

[ kitchen facilities in éach dweiling Tables 39 and 40 described the numbéfsg
iaf dﬂElllﬂgS which had dccess to the service 5 f ag Electri;ityrgné

televisien;a

= were associ

fﬁj?fﬁmf! jf!fiéiiitiééj':éathrﬁﬁﬁ'éﬁd’kiféhéﬁi “The informatien in
-the census .able descri%ing bathroom and gétchen facilities was .in the ST A
farm af a highly .deta 11éd clas iflcat1mn ‘scheme., For ea;h fElelty a - )

i 5
S dwelllng was’ classified as ha v1ng sole use, shared use, n@t sharéd use,

;

and none ava;labl;i hese fowr ‘dlassifications were cnmblned for bath oom -
and k;t:hen facilities into a 16- palnt classlflcatlnn sghéme, This . -
:dEtﬁllEd llqt was rec1a351fled into 'six new categories ac:ard1ﬂg to the

rﬁcadlng scheme presented in Tabla H. 16. * The six new gagegnrles, whlgh

;th{S'figuré_. LT e

Fallnulng the fEElESSlflCatlﬂn af aEEEES to bathroom and kitchen o

v faeil

[

ties, the rosulting six class¥fications were converted into percent-

zge variablés'according to the descriptions presented. in Tablg H.17.

. 92
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ss
-types of hausehnldsxwere,'sgpér t

The denominator used to obtain thesé percéntage variables was the total

nJﬂEer of occupied prlvate dwelllﬁgsc

(b) Gcneral Fac;l;tl&s* Sewerage Eléctri; x and Telev151@n

Three percentage variables associated with the services of sewerige,

electricity and television were prepared from the censug infermation. The

electricity and television facilities were assesééd by a simple counting’

of dwelliﬁgsiwhicﬁ Ead these services in ‘use at the tlme of the census.

The %ewarage facility was defined as dwellings with'a 51ush tallet cannegted o -

public sewer. Dwelllﬂgs in which ather forms of flush toilet were
oper ,tl ng (fﬂr tsmpl;; a flush toilet cannected to a septic system)- were
not EgnSldére to, have access to the sewera ge fi@&llty The denamlnataf

which was used to EalCulEEE the percentage varlables was tha total number

' ~of ac:uplsd prlvatg dwelllﬁgs The 'percentage varlables dESEPlblﬂg these

:three facilities have been 115ted in Table. H. .18, e

&) General Facilitie VEhlElEE; The percentage variables assoc-

ted with the vehltles fac111ty were derived from a census c13551f1€at13n
hemé which gave the number of vehicles per dwelllng from none to three
or more vehigles. The perzentage variables whlzh have been calculated

from this 1nfbrmatlan have been listed in Table H 19.° The denominator

"

,Ligiﬂg,AyyanggméntE ; : ' 7 ’ ' .

- The living arranggments per rcentage variables were based on Census Tablesv

30, 33 a'ﬂrld;? (CBCS, 1971:15, 17). . These ‘three tables presented inform-

'Eiatlcn descr1b1ﬂg certglﬂ living arrangEments of the pﬂpulatlﬁﬂ._ Table 30
‘prav1déd a §13551f1cat1an of hauséhglds .into 11v1ng srrangements assszlated_

‘ 'w1th family structure. Table 33 descrlbed the living ‘'density’ of persons

per dwelllng The nature uf dwelllng occupanay. was summarised in Table 42.

(a) Livinig Arrangements /Household Class., The census table

dEEFrlblﬂg houschold class prﬂv;ded a detailed lssslflcatlan of the ty?es

of hausehalds in dwelliﬁgs. The census, definition of a hausehald was a

;'persan DI gf@up of persons liv 1ng and eating tagéther’ -The first major .

class of hDuSEhald was cla 'single-family ha,s holds'. -Other

s
family units' such as ‘primary family

e

iﬁﬁits' in wh;ch the head of the fsmlly is also the head of the household,:
. and 'secundary famlly units' which consisted af all other family units
: rw;th;n the hausehald’ In this. study, only the ma;ar c13551f1cat19n of

51ngle famlly huusehnlds was used to create the per:ent‘ge VEIlEbIE;




J

The menammatm‘uhéd in this —i:z’iliculaticn was the total pépulatiﬂn. - The
e percgntage \rarlubles dezcrﬂung houschold -class have been-listed -in .}

Tablg H.20, ', . ) . e L . ) .
. 7 o . : . - .
-{b) leing I\rrangEme ansitc - The census ‘table des '1h1ﬁg the

dE'ﬂs':;it? aﬂf Living arrangssements cla §1f143c1 dwellings in terms of the number

of 13111131:

reslling in =hesc dwe 11 ngs. The class;flcatmn scheme - ra,nged
¢

. fram - ’gne

{ "",;dwezllng to 51x or more inmates per dwelllng The

aEnDEﬁnlnatur usad to E'Jlr.:;ulate the percentage vanablgs was the tatal '

¢ 7 npumbemer of a:cuplcd pr;\!;te dwallmgs.' These -percentage var ablgsﬁhave 2
 been llstEG 1nTuble H==21. S e .
(e) Liviyg l\'rr_' upancy. *ﬂ\e _census table .deseribing “

dwglz;llng m:(:upnncy rlaszlfmd cu:t;upxed pnvate dwelhng: into ‘ewner.

QECU@;LE(!‘ which inalud%d pur::has:.,r Qcczupled and 'tenant. occupied’, :whlch

° was EZ>roken into fio catzgnrlés i:f tenam:y ‘state authcrlty and other.

_Iﬁ tEEais 5tudy the twn siasbgraups of tenancy were c:t:mbﬁxed to form one u:lsxss=
- ific==atien c:a]led terl*mt—= occupied dwelllngs. “The rex:las‘ flcatmﬂ pra\uﬂed
L two Eercentagc uriable== llsted in Table H.22. The denominator used “to

calc@latﬁ t:heso viriablesss was . the ti:tal number of ::n:::upmd prurate dwellmgs

- . ’ ctweer-—1 -Student and: Betweﬁ—Scha | Data Files .

tweer-m -Student _and: Betwech-$ 4 R

The c=Jata, file ﬁergiﬂg pe=ocedures. ~nd the pért:eﬂt*‘ge variable prepafsticﬁ
métht‘:::dg desecribe above were carried out at the between-student level nf -
. aMfalwemrsis.” Aftirthese &==—asks had been v:r;:mpleted _the between- studen;t data '-
filesss were aggregﬂted tc—= Dbtaiﬁ f}les appropriate for the between rsghcn:\,l

leveEd of analysis. oo T o .; .

;.; ;_]
The wglghtlng factcor 1nfc1rmat1m1 derived in Chapter 5 and_ thE fllter

: varr’-;ilbles gmploycd to c&-&ate subsamplés for the Jackknife error estlmaticm U
tEﬁhZ‘:_llquE ,{sec Appenr:lix G) were then added to the _;jat;_z. fiies at the.
ypprt;:;’iprlatg 1uvuls Qf arzzalysis.

Fra In total. tlmre weré four computer- stared data fllEE prepared far later
analpepsses. At the 10-yemeaT-0ld level the bEtWEED student file was based on ."
5416 students; nnd the E=>etween-school file was based on 272 schgalsg At
the E= 4-year- ald level thmme between- student file was based on 6045 stuéenfsi

and t=he betwerischool £=ile was based on 256 schools. / | . o <

This chapter hns descril=oed the stages, associated with,the preparati

' ,=the :amputgr=stu{ed datmse files used in- thi

m
. M‘
r+
=
oy
b
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- th ddtg MG]L dETiV@f from -two sources: duti gathercd for thcx

Au%trallun Sthdlé% in SEhGDI Fgrfarmnn (A SSP) prnject (heeves and: Bgurke,

1976] and data’ guthcrgd Ear thc Austrdlian Census of Population and

= L f

HnUslng €CBL$, 15?17 The data. from thLS sources were 11ﬂked t@gether

project w;th the npplaprlntc ‘Colicctor's DlStflEt numbers assaclated wlth'

’the 1971 Au&trdl1an c;n%us.

%e Tavw. :Eﬁ%us data pfﬂVldEd lnfnrmatlaﬁ in the. form of 'cDunt' .data,

fﬂr variations in pépulatian zlze numbfrs of dWélllﬂgS etec., between
Collector's Districts. Thc p&rientagc variables prcv1dgd lnfarmatlnn -
. scovering ten main area%- workforce chara teristiésj industry typc _marital

“status, religion, Eduﬁatlunal qualifications, nature of dwelllngs, ethﬂlc

.composition, age distribution, general fac ilities, and living arrangements

. m

. - Faﬁf Séﬁﬂfife computer- stared dé\ ‘files we ¢ pr Epared fﬁr iater'
1y§es, The two files pfbpared for ‘th -Eet'e Etudént IEVEI Ef aﬂaly51s
ribed national 5anple§ of 6416 10- §Ear -0ld students and 6045 14-year- uld
lents. Thé between- student data f:lﬂg\werg aggregated'ta thaln between-
chool d ta files Wthh described ﬂat;anal samples uf 272 10-year-old
1s

“and 256 léryear -0ld schools, ) -
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CHAPTER 7
"THE DEVELOPMENT OF THE INDICATORS

Introduction

re was no attémpt during *= = dEVElDPmEﬂE of the
_constructs which had w ~searched ingiﬁs in the

éducatign or social SQiEHEE literature. The hi,. -t pr1gr1ty w§ pl ced
n

on the development o
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which rescurces ﬁlla

students who were in most need of assistance. : y

Separate analysas were conducted to prepare the indicators at each
age level because it was expected that variations in the arrangement of

school catchment areas between age levels would be reflected in the inter-
~nsus information which described

Iy
]
b

relationships between the pieﬁes

o
.the communities surrounding sample schools.
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a
ity, parsimony and face vsl;d;ty Following an examin-
ation of-these items,-a three-stage strategy was developed for the
constructien of the inﬂizatars, '

N - ¥

1 Unit of Analysis. In Australia the units which have

emplayed by the National and State Governments to identify and

Edutat1unally dlsadvantaged students have been schumls. The identi f cation
1 tion

the Di dvantaged-S&hquls Program was adapted as a fuﬁdlng strategy for
.three .main reasons. First, the 1dent1flcat!cn of disadvantaged szhaals
prévented the possibility of '5$ream1ng whlch-may have occurred -if only
’ertalﬁ studEﬂts within schools received supplémentary assistance. Second,

the -best way to combat the non-supportive home environ-

of edutatlanallv dlsadeﬁtaged ‘students was to :hange the tatal school—

ment of e

ERIC

Aruitoxt provided by Eic:



envirenment. In urder to achieve this change it was considered essential

that all students within disadvantaged schools shoul
1

‘concentration’ in schools of students who came from ﬂan=5uppﬂftive home
environments resulted in handicaps which were ‘additional® to thcse 5

ssociated with the backgrounds of individual students’ (B ackburn, 1979b:3).

B

Since the school has been used both as the unit of identification
and funding of educational disadvantage in Australia, the unit of analysis
for the develo pment of the indicators in thlS study was also taken Zo be

the school. That is, the multivariate analyses required to construct the

. a prerequ131té for successful learning in the classr

indicators from census_information were based .on_school mean scores which

were prepared by aggregating student informaticn over schools.

2 Nature of the Criterion Varisble. In th;s study various pieces

of census information were combined in order to form single constructs
which were highly correlated ¥ith~ “educational achievement. The combination
of a number of measures, each 'of which may be an imperfect measure of the
construct, into a more reliable combination is generally known as ‘scaling’

(Lansing and Morgan, 1971:279).

In aorder to conduct the scaling procedure in an objective fashion it

was necessary to select a criterion variable which had suitable character-
isties with respect to reliability and validity. At both age levels data

ware a%ailabie for a test of verbal ability, calied the Word Kiowledge Test,
which had been designed for larg= scale surveys zﬂndéctéd by the Inter-

national Association for the Evaluatlan of Educational Achievement

" {Thorndike, 1973).

The devzlopment of basic verbal ability hds long been considered te be
oofm:

1t has always been clear that ability to read with under-
standl'g depends upon knowledge of the meanings of the words
in which a message is expressed. CThQrﬂd;ke 1873:61)

ERIC
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important recurring feature of measures of verbal ability has been
their strong intércarfe}atiaﬁ with ather measures of school achievement.

This praperty has cften led researchers to employ verbal ability measures.

‘M\

as useful surrogates for the assessment of other types of learning:




O

ERIC

Aruitoxt provided by Eic:

school and in a symbol-oriented s

paramount among the so called ba

50 highly with measures of achieveme

and factual information that it serves as a use?ul :urragate

for the measurement of these other forms &f le
(Dyer, 1972:516)

verbal ability is basic to most forms of achievement in
8¢ ¢ ours. It is
aﬁd it carrelatéé

The Word Knowledge Tests used in this study were found to have
reasonably high correlation with school achievement in the subject areas
examined by the International Association for the Lvalugt;aﬂ of Educational
Achievement (IEA). For example, in the English-speaking countries which
participated in the 1EA studies of Reading Comprehension and Science,
the mean correlations between the Word Knowledge Test and Reading were
0.73 and 0.70 at the 10-year-old and l4-vear-old levels respe ectively
{Thorndike, 19753:62). In addition ‘the mean corrclations between the Word .
Knowledge Test and Sclence were 0.76 and 0.60 at the lﬁé;éﬂféﬂlﬂ and 14-
year-old levels réspetfively {(Comber and Keeves, 1973:24 9)
iability cocfficients across the English speaking countries’

0 for the l0-year-old and ld-year-old levels xcsp:ctlvsly
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each age level which were established by the IEA studies provided support

Iﬂl

for the use of these tests as criterion variables for the scaling procedures

required in the building of the indicatcrs from census information.

Statistical Constraints. The units of analysis for the construect- .

T

ijon of the indicators were schools. Data were available for 272 schools
at the 10-year-old level and 256 schools at the l4-year-old level. There-

fore, in terms of the between-school analyses, any correlational analytic

techniques which were employed had to acknowledge that there were limit-
ations on the numbers of variables which could be used in order to avoid
problems of instability which often occur when large numbers of variables

are émplayéd :ampared w;th the number af observations.

There are no commonly accepted praa se rules which dES¢T1bE the rati
of the numbers of observations to anbers of variables for multivariate

analyses. However, several authors have suggested rules for partizular

analytic techniques which have been intended to provide approximations ‘to

- a lower buund for the ratio.: Cattell (1952) recommended at least four

' cases for each variable when using factor analytic methods; Kerlinger and




O

ERIC

Aruitoxt provided by Eic:

Pedhuzur (1973) %. gested that between 100 and 200 cases wers required
for regression analyses which did not involve large numbers 1

=

i
Tarsuoka (1970) stated that the sample

three times the number of variables used

presented a method for estimating the 'lower

Thorndike (1978) has
limit' for che ratio of numbers of observations to numbers of variables
for a range of correlational procedures in social science research. This
rule generally leads to more stringent requirements féf the numbéré of
bservations by comparison with the suggestions provided by the authers
:ted above. Thorndike's rule, which was accepted as a guiding principle
t seribed the ratio in terms of an inequality statement:

N z 10(P+C) + 50

where N = the number of observations,

P = the number of predictor variables,

and ~ C the number of criterion variables.

Applyving the inequality statement to¢ the numbers of observations

available for the betwcen-school analyses gave upper limits of around 21

s
to 22 for the combined number of predictor and criterion variables.

4 Stabi

" Since the Au&trﬂllﬂﬂ Census of Population and Housing has been

a
onducted only once evcrv five years, ‘the prepa:atlan of the indicators

c
had to ensure that the pos 51b111ty of fluctuations in particular pieces .

of census information over this time perioed would have minimal impact

e

i
on the ability of indicator scores.

o
characteristics of Lhe papulatlmn then changes in 1ndu5t’ial activity for

ommunitics between each census might lead to erroneous measures

-afOT SCOTEeSs. Slmll’"ly, if only information :gncernlng the.-

sition of communities was used then an 1nf1ux of migrants in

I:L-
oy
U W ﬂ\

c
partitularzc3mmunitigs'w@uld alsc result in inacecurate scores.

these problems it was decided that the indicators

ﬁiﬂéjfangé“ﬂf“diffETéﬁt‘typES“Dffﬁgﬂsuszlﬂfgrmatlgnr

would then minimize the appﬁrtunity for cha nges in a Small number of areas

to influence the stability of the indicators between each census.,




5 Parsimony. A key aim for the development of the indicators was .
to seek a parsimonious solution without loss Df aceuracy. That is, while
being simple with respect to structure and ap pll atign, the indicators
were required to provide scores which aczurately identified d1sadvantaeed
séha@ls,aﬁd students : i
) Simplicity in structure and application was considered to be impartant
because it would minimize the errors, effort, and resources required to
prepare indicator

scores. The indieators which have previously been
a ne

or sco
" developed at National and State level in Australia have remain
to all but those who have constructed them. This has occurred because the
techniques for the construction of these indicators have rarely been

Pubiished; or because the data requ;red for the calculations have not been

c
research knowledge and computing equipment.

In crder to obtain the most accurate indieators with the simplest
structure it was détidéd to emplﬁy the technique of .forward stepwise .
iinear regression (Kérllnger and Pedhazur, 1973). The forward stepkiéé linear

regression technique is generally employed when the researcher's primary
interest is to obtain the most accurate degree of prediction possible with
the smallest set of p:gdiztéf variables. The technique pf@ééeﬁs in the-
following mannez rhe predictor variabigiwitﬁ the highést zero-order

correlation is entered into the analysis; the next variable to enter is

the prediﬁtaf variable’ that produzes the greatest increment to.the squared -
multiple correlation ﬁﬂgxflﬂléﬂt' this procedure is continued until the
criterién for termlnatlcn of the analysis has been satisfied.

The termination criterion may consist of a statistical significance
test or a 'criterion of meaningfulness' (Kerlinger and Pedhazur, 1973:
286) . The use of a criterion of meaningfulness involves a decis ian by

the researcher as to whéther an increment 1n Explanat@ry power is sub-

) stantively meaningful- inthe ¢ ntext of the research™ “#pplications—in this——--
==-—————study the-crite Tlﬂﬂ of- meaﬁlngfulnESS'adupted was—linked-to-the-amount-gf——+—=

4 additional variance requlréd to be explained before a ,ar;ablé was added
to

a
to the indicator being constructed. The details of this decision have -

been described in a later section.

113
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able feature of all types of indicatiérs

asonable in terms of the censtruct
- scores. Thorndike and Hagen (1977:60)

ﬂﬂ

of reasonableness' as 'face validity"®.

ensure that the indicators developed

f face validity because of

f
s and research wh;ch support relation-
=ta]

%hlps between environments ional achievement at the between-

[~ U

student level of analysis have been widely established. However, these

theories and relationships may not apply when data are aggregated to the

between-school level of analys

For cxample, the well established correlation between the socio-

— economic status of a student's home and /her performance on tests 6f edue-

tional achievement may, or .may not, be applicable at the between-schogl

Y

evel. This may occur-because the re elationship at the between-school
: .
evel will be influenced by the all ation of students to schools, If |\

et

students were allocated to schools in suéh a way as to ensure that the
‘school mean scores on the achievement variable were exactly equal, then
the correlation between the two variables would be zero when examined
a+ the betwsen-schosl level because of a iack of variance between schools

with vespect to school mean scores on the achievement variable. : \

. - R

A further difficulty in esta hlishing face validity oc
ors were constructed from census information whigh desecribed
-ommunities surrounding each school. This information did not describe

the charatter1st1c5 of the families of students attending the sample schools

except in so far as they represented a . alligf" of the neighbourhood.

Thus there may be certain census information which prov vided very useful

predictors ef SChBDl mean scores - however at the between-student level of

analysis there might be-neither correlatienal nor cabisal connection between

‘these variables

Te ﬂéflVéd from the particular family‘and school

" environments of

%ﬁtfﬂ}={a—a—se¢—g£;mei§cdalng;galzlsSuéS
which have generaliy been placéd under the heading of 'ecol
R 1969) _ThESE EfféEtS!P

~The above prob i fare’c

!(Rgblnscn 19503 uagag:and Rﬁgkan

in the analysis of data. However, difficulties may arise when rel
5

ships established at one level of analysis ‘are assumed to apply §t,aﬁ@ther

level of analysis.

v . [ =
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ctors of educational dis-

w-l

The acecuracy of thL ifndicators as pre

, the performance of the

‘W

advantage was of paramount concern. That i
[5]

;e allocution of relources was (liven a

rs as tools forspge

alidity were restricted

H N

The actions which were taken to improve fa

ce
ies such as suppressor

Lyl

t careful watch for technical incon

oa s c
elationships in the mgltlple regression analyses and certain checks

]

ich were carried nut durln% the data analyse; in order to examine any

£

results which were dr amat1cally dlffsreﬁt ‘between age levels.

The Three-Stage Strategy Used to Develop the In dicaters

The six areas listed above were used to guide the formation of a2 four-stage - . _
- "stfatagy for the—development—of the—indicators. The strategy which evolved

had to recognize that desirable solutions for the six areas were inter-

related and, in some instances, contradictory. For example, the 'stability’

requirement demanded that the

iﬁdicatérs should be based on as many types
census infermation as possibl le 'parsimony' inferred that only 2
all subset of the large body of census information should be used.

~ Because of the impossibility of satisfying the needs of all six areas

ot

o ng
. simultaneously with any one indicator, it was decided to develop four .

- indicators at each age level.  These four indicators were developed.to
5

sent a range of possible solutions to the problem gf atteaptlﬁg to
optimize performance across the often eompeting rEqulrEmsntS Df the
seven areas. ) - . .
been presentad diagrammaticslly
5

e
:sion has presented a deta;led account

The -first stage in.the development of the indicatmrs commenced with .
the reduction of the 710 census dlre¢t count variables to 148 pércentage

varlables. This prﬁcess was dgszrlbed in ﬂétall ih the previous ahapterg

G

':th— p, tage variables V're derived. ' >": }i, :' S
i Th; second stage, invelved the appligati@n of stepwise regfgssi@n f . od
' ' p ' ‘ ch of - _- _:

O
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Count Census \ar lﬁ.b]!i‘?s

710 Dj

Original Tect

I‘;‘z 111:4 113 Percentage ‘\faz‘iahl}é p
Arrangement into 22 Groums on the Ea is of Census Stage 1
Table Descriptions  _ Y
Dcc - Occupancy: 3 —
s s 5 1 @ 2 = Ccn31st1ﬁg of a List of
wo Percentdge Variables v
S Formation of Linear Composites within each of the
22 Groups of Percentage Variables by use
; of Stepwise Lim‘ar Réfres ion * Stage 2
. G22: Cans;sting of a

Linear Composite of

iables ) One Percentage Variable v S
Cambl ation of t r Composites into T —
A Iﬂdi\:at@i‘s p is Linear -
Regression and 1 Cmﬁp /ts Analysis Stage 3
Indicators ) ' )
) _ k'l -y
. . ,';x;
Figure 7.1 The Three-5tage Strategy Used to Develop the Indicators
. 10 i 5 S
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the groups. The informition contained within the groups was then replaced
by 22 'new variables' which were based on linear cemposites of subsets of
percentage variables in each group. '

The third stage required the comhination

into the indicaters. This stage employed stepwi
P& I

and principal components analysis to combine the

L
| 2
1
L
[
|
-
o
[}
o
=]
I
r*
e
e
n
I
(=
Q
=
5]
1=
u.
T
B
Q
=
™
v
=
e
[
&
r+
Ed
m\

wh
of 7190 direct-count census variables. 1In order to adjus
e

=

b

<

=

[

[
1

community size, and to reaargani:e the highly detailed information
able for some variables into a more manageable form, a. list of 148
constructed. The preparation of these percentage

<
variables has been desecribed in Chapter 6.

[}
-
[

The total list of 148 percentage val 32 groups of

~variables, each of

ch could be grouped and named in a fashien which

table names and structurc of the source

: groups have been listed in Table 7.t.. The
table has also listed the number of the source census table from which

the percentage variables were derived, the number of the table in Appendix
il which described the direct count variables which were.used as denominators

truction of percentages, and the number of -

w

and numerators in the cons

percentage variables in each grauﬁi

The 22 groups of percentage variables have been listed under two
!1

broad headings: Social Environment and Built Environment. The groups of

percentage variables associated with the Sccir! Environment were based on
« descriptions of the characteristics of pers sons (for example, Occupaticnalt ~

Tvpe, Country of Birth and Marital Status). The groups of percentage

ted with ths Built Environment are based on deEcrlptiDﬂE

variables associ

of ﬂwelliﬂgs and the populati

ior. intecraction with dwellings (for example,
Typg of Dwetling, Bathroom/Kitchen Facilities and Density). For each’of
these two broad headings, the gr ups of percentage variables have en
llsted under sub hcadlngs which deseribe particular aspects of either o
th% Social or Built Environments wit% hi h the graups of pﬁrcentagé
variﬁbles'wéré associated. - v . e - ) N

O
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Table 7.1 The Grouping of Census Percentage Variables

Percentage Number of
: Source Census ‘Variable . Percentage

Group Table Number ‘fable Number Variables
“in Appendix H

Social Environment: Epfk?@r:gughara;tQ:;stizg

' tatus (M) - 26 H.1
tatus (F) ] 26 : H.1
vpe (M) - 25 - H.ZC
ype (F) 28 - H.2

Occupational
Ocecupational
o]

=

a s
'zﬁupatianaI'T
T

-
Podh P o

o

Kl
et
[

5 Industry Tipec

ital Status

bt
[

6 Marital Status il
. - .

7 Religion 22 : H.6 | 6

8 Qualifications (Obtained) 21 i
9 Qualifieations (Studying) : 20 = H.8 4
10 Qualifiecariens {School) 24 - 2

1~ Country of Birth
12 Period of Residence

F]

9
‘ H.14 8
Age Distributien N ) DE——
Age 3 ] - 7 H.15 8

—
el

t Environment: - Nature of Dwellings

=
=
| e
—

Type of Dwelling ' 31 H
Size of Dwzlling . 34 ' H-
Age Dwellinz - 37 H

el adl
L7y Y
o
el
o
[s]
Ty

General -Facilities

17 Bathroom & Kitchen ’ 38 » H.17
18 Facilities (Sewersge, ete.) . 39/40 H:18
19 Vehicles el 41 H.19

Living Arrangements

ENTy.

Household Class
1 Density k
Qctupanty . ) 2 .

ol
T el
fu s o
[ N N
g =
A et

Total Number uf FEIEEﬁtagE Var1ables : _1 ’ . 148

8
L
® ht

Coy
’u\

O
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Levelopment of Linear Composites Within the Grou

csrzentage Variables . R -

=

After Stage 1 had been»iaméletéd the ﬂrigiﬁal 710 dircct count census
r

e
percentage variables had been graupgd into sets which followed th

and structure of the original source census tables.

xt task was to combine these percentage variables into

x
indicators of cducational disadvantage. The census information which was

to be used to forr the indiecators was available at the individual level.

a set of percentage

=
oy
[
s
L]
pur
s
[
=3
b
5
pa
Yo
-
bor ]
I
[r]
D.
b
=]

That is, each of the samplz men
variables which described the Collector's t 1ﬁ ‘which the Sdmplé
‘member lived. Since the 'unit of analysis required to.be the school,

- the percentage variable data and the ass Iata for each ;amﬁls member

-drawn from the ASSP study were angEﬁat over schools to obtain files of
data covering 272 schools at the lﬂ-y;u1=91d level and 256 schools at the

ld-vear-old level:

- - GHE mcthad of prnduclnq the 1nd1cwtura hauld have been teo conduct

have violated the 'statistical constraints' which required that a maximum

of 22 Varlablcﬁ be used in any one CDTTéldt

nal analvsis. .

An alternative ‘thad would ﬁ§?é;féﬁn to. inftiﬂ]"

of the percentage varlﬁbles which was small enough to
tical constraints’. These variables could then have been used as
independent variab!2s in. the regression analyses. This préEdUTEVWDuld
have presénted difficulties in making decisions abo ut which percentage
variables to include in the analyses. For example, 'parsimony' required
_.that the variables be sclected so as to produce the most ﬁééﬁfate
indig;t@fs; and the need for 'stability' encouraged the use of as wide

as possible range of different types of census informatioen. ]

The method employed in this study was to draw information inifially
from as many gféhps of percentage variables as possible 50 as to maximize *
the 'stability' of the derived indiéatérs. ‘Also, it was decided that the
. . stability af the indieators would be enhanced b} 51ng'as many variables

frum.w1th1n these groups as possible. The st,tistlcal constraints' on
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to cregte linear Qﬁnpusltts which were thlmlllv curfelated wlth the -

riable. Those percentage variables.whith did not add

e va
substaﬁtinlly to the explanatory power of the linear composites would then
*
c

Do Stepwise linear regression rather than simple linear regression was
empleyed to create the linear composites of perzent g variables within
s X

[«
¥
3
o
m
e
=
[
o
o
o
e
=
o
-

5 heca

¢cach group. This technique was used

high degree of explanatory power from the 1nfarmat1an available ‘within each

group of peree entage variables without including percentage variables wh1ch
T3

did not substantially add to this P\pi;natary power. Within each gr@up of

percentage variables there was often a high deg ee of inter-correlation.
‘For example, there were correlations of 0.74 and 0. 53, between the percent-

of male occupations which were "'professional’ and the percentages of

ex
le

actupitiaﬁa which were vadministrative/executive/managerial', for the

o oW

ag
ma
0~y

o

r-o0ld and 14-year-old scheols r:%peatlvely.

[
"y

correlacion between percentage var;ables within groups it was

cgree o
1y that the use of many variables from any one group would not add to

like
the

he predictive power of the indicators.

When stepwise regression is being used the researcher is required to
make a deeision canccrn;ng how wany pTEdlctDr variables will be allowed

to enter the anzlyses before the procedure is terminated. The termination
de

c analyses was associated with the increments to. explained
varianee in the criterion va riable at each step of the analyses. The

ision for these

formation DF the linear coiposites was terminated when

the amount ‘of variance explained did not Excced one per

hhcﬂ the change in the squared multiple zufrcigtlnn coe , R
add;ng an ﬁddlt;ﬁﬂﬂl percentage variable did not reach one per cent then

the llﬁEar:EDmeSiﬁE at that stage was accepted.

For certain analyses the restriction on the contribution to R was’

relaxed to 0.25 per cent. This occurred for particular groups where only

one oT two percentage variables were permitted to be inéiuded in the .

o " . ;légL) . N _ _ :7. ‘ ;_

T RS 107
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Canalyses. 1L was

contravene the desi

> constructioen of the linear
125triétién occurred only at the ld-year-old leval for two
) percentage variables:

Rgsidence. - }

Prior to the percentage variables being permitted to enter the step- -
wis¢nregréssiﬂn aﬁélysas an iﬁitiai 'siftiug' of the perdentage variables °
was carried out. This siftin ng procedurc was emplﬂved to minimize the -
opportunity for-suppressor relationships to ariSégby-remcv;ng percentﬁg&

T
variables exhibiting correlation coefficients with the criterion variable
c

icients were within the bounds of

f iPAﬂ gppr331mat1a to the stiﬁdard’érrar.af a zero-order correlation
5uefflﬁlent was employed to estimate the magnitude of two standard errors
(Guilford and Fruchter, 1873:145):

se(r)

1]
et

n
wh:re se(r) is the. standard error of the zero-order correlation ceefficient,

a c
and n is the zqmplz size under the assumptions of simple random sampling.

The sample dgsign for schools in this study was a di Sprapartiaﬁate

systematic stratlfled sample design. However, since the s ftlng procedure
d

was to be used as a rough QQrtlng device, it was considered that the
: approximation pr§v1ded by the above formula would be sufficie ently accurate.
’FH Therefore, in order to. nter the stepwise regression analyses, ‘a percentage
7 variable ‘had to exh1b1t a zero-order correlation coefficient with the '
~ Qrit »rion ‘variable which exceeded two standard errors iﬁ magnitude.
Results of 5,32 e 2
" The second stage of the strategy required the combination of the percentage
" variables within each of the 22 groups of percentage variable groups to . g

form. linear composites. Since there were 22 groups of percentage variablés
for .each of the twﬂeage ievelsi there were 44 separate stepWise regressian
analyses required ta-ErgétE the llnear composites. A detailed déiéflptlﬂﬂ
of each of these has been reported in’Appendix I. o

“A summary of these 44 stepw15é regréss;ﬂﬂ analvses has been reported
in Table 7.2. For eaﬁh_;raup of percentage.variables the number of

percentage variables which entered the linear compo osites has been presented.

O
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Overall there was o total of 50 perciy 1tage varzihles rsﬁu1rgd to create -

ites at the 1Deyeur=n 1d level and 49 gt.:the 1d-years

jon, from an original list of 148 percéntage variable

iderable gain in ‘Pifsi onyv' without less in

There was a total of 63 différeﬂt'pe" entage variables employed in -,
the. analysess Of the 63 there were 36 perc entage variables employed at

éﬁth age levels, and 14 which were unigue to the 1CG-year- -old ‘level, while

13 werc unique to the ld-year-old level. O
1 : . - C
four columns of Table 7.2 the percentage of the criterion

In the

n:‘

1
ariable variance explained by.the 'stepwise solution' and the 'full
1utlan have been presented! !IhgsperCEntaze of crifaricn variable
srred e varianée,u
étplained by the linear egmp@51te whizh was éctaptéd to re presen; the

cent
blg variance exj ai"' 1 ;f_ ‘ull solution' réf rred to the variance

_explained by allowing all Ellg;ble variabl within n' gr oup to enter the
"analyses without®mak 15 _? the fermination decision descr ribed -in the

. LA gl . - e =
previdus sectiony In many €ases 120 olution contained sunpressaf—

¥
relationships -

between correla

of ghe percentage 'ff variance explain § by agh*sgiut ien’ shﬂwed that =
o

gencrallr the feductian in the’ ﬁumbgf

£ variables 1uded in 7 regr2351nn

cqu1tinn by the use of stepy ‘zaused little loss in

5
Explﬂﬂdtﬁf} power whi 1 gaining greatly in t=rms of "face validity' and’

,»3159 'parsimony’'

The Development of the Ind ;; tnrs frnm the Llnéar Composites -
] N ] : B - . e
The third stage in the strategy was . the .combipation of the 1inear composites

~ . - .ol - - - -
which had been formed at the second stage into indicatoers. AfteT the second
age had been completed there were 21 linear composites av ailz blg From the

n
total of:2 perﬁenfagé variable groups. Since this number was twithin the Ty

O
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Used _to Develng

T;i’bie 7.2 -

L1near C::mpns1t:s fram the l‘rauj.-_s. z:-f '

Percentage Vsrlables

Group Source
of -Linear Composite

Numter of Varisbles  Percentage diriterionV =rimelxplainsd
in o . )
Composite from

Stepuise Solutien

Stepwise Witlen -

— Full Salwtion . - - ——
(100 1)

(120 8%}

lCL-X’—D

1h=¥=0 600

L - ————

1 Dt:tupat;Sﬁa]rstatus—(l\ﬂ—f—;,_—fz?—v

R

2 Occupational Status (F) 2 2 5 4 - 5 4
3 Occupational Type (M) .4 2 42 3'?} 43 36;= -
4 Occupational Type (F) 4 4 38 3 40 38 -
"5 Industry Type ’ 4 ] 37 1 39 29
-6 Marital Status 2 1 7 15 8 19
7 Eeligéiaﬁ .3 4 17 18 18 o 18- - -
B Quairiif?ic:atianfs (Obtained) 3 =T 36 . &) 6 »7 29 -
9_Qualifications (Studyingj 2- 2 10 19 i 1l¢e 20
10 Qualifications (School). 2 : _ 2 18 3% 18 23
11 Country of Birth~— - ~—%4— - 3 ° 20 1 22+ 23
12 Period of Res;dgn\:ér‘& 2 zZ .o 8 4 9 4
13 Age 2. 2 %2 T w0 . a5 18
_i4 Type of Dyelling a4 5. uoo, 15 . 23,
15 Size of Dwelling -2, 3 - Y20 25 32 -
16 Age of Dwell;mg * * - * o ¥ :.' U
17 Bathrnam & Klti:héﬁ 2 3 10 1 11" . 27 _ 4, -
. 18 Facilities (Sewerage,etc) _ 2 2 4 5 4':\' " s T ’
19 Vehicles i 1 W, a8 R
20 Household Class 1 1 6 6 & 6 ¢ 16
21 Demsity . 1 1 v B\ 1
g2 Ch::upancy . 1 1, 6“17‘" AT TOR TR
- ‘Total Number of P&rt:entage ] <, i e g
Varlabl&:s in Analyses 50 [ =1} .58
* Number of Schools CHEighted) ’ !271 - % ; =71 * 256
‘a.%A Jdinear f:ampas;te was not zxtrat_'ted ffnm the "Age of Dwellr;rlg grnup -
. because all percentage variables in this group faillto havee sff- -
1c1&ntly 1arge zero- -order correlations with the cfitman va—xiale, = A
. s o
2o 110 i -
o L o



Limit st by the ™ =tatistical constraints' it was possible to employ

correlitional proe—edures on tlu: \\hﬁl

o formthe Indicessstaors. Two t:l;lrifi‘l ,,,,,,

wed in the ta==k of combining the linear tQmpGS;t:‘:‘S' regression

r

be 1

analysis and prite=ipal components analysis.

Yp use of re==goression analvsis for the total set of 21 linear

it would permit the construction

\\1th the criteriozx—= wvariable.

age loel using tE=e full set of 21 linear c:x:zmpc&sites*shawed’ that"th?—w e —
e

resulting Indicate=

H\
w
o
o
m

layed suppressor relationships for some of the

=

inearoomposites —

That is, althr;xugh all 21 linear composites had been
relations wi'h the criterion

i+

—— zonstncted t to hu lm*g_*e ]‘!Q‘iltlvs zero-order cor
|_regression equation _

These regression we;ghts had occurred .

regresion soluticsmn. . - . o )
Therefore, i== —=s=tead of employing all 21 lirear composites in a regression
analySlS it was de=cided to use stepwise regression to select a subset-of
===~ "the lear campusites'whiﬁh would av id"the;@i‘ff,,\: ulties of -suppressor -
atimship TExe termination deeision for the entry of linear composites

relatimships. €
into the analyses was to end the stepwise procedure before any stuppressor
relatimships eme=—ged. That is, the linear composites would be allowed to

- 5 : = =
enter the Stép\\IlS% regression until the ion ::f an extra composite

a
résuliel in one 0= wmore linear composites
d

:weights. This te=—mination .ecision aime

vahdlty' (by not-- allowing suppressor relati :
indicators) . A cempar i-sr;z of the prgpartign of variance explained by the
full st of lineaz— com pu:ns tes, R; (full model) , with the ﬁrapartiﬂﬁ of

the sﬁbsef of
regresion analysess, RZ, demonstrated I:.hat there, was

varime explainec3 by

accurity by using the stepwise solution.
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In addition to s of linear.
1 linear composites, were carrie
e ——dividing- théﬁ -inTo tw=" gTOUps’ =0C 3 with the™

the Built environment _

t in izzdiecators “iéth highQI"FﬁEE val

—

likely to resu

roup contained variaZsles with well rescanied relat

‘U:l

ional achievement at ¥>oth between-student and betwee -

analysis. For example=, the Occupational Stitus, Oce-zupa

—————of Birth, and - Qualifi<nations ‘linear c:Dm'pn:si['es all h__;

cor ralatlmn1l links w-Z th educaticnal achieement.

The Built Envirorzment group of line arcomp’asite = was less likely to
contribute to 'face vz=1lidity' because linmur composi- tes such as Bathroom
and Kitchen Facilitiess , Vehicles, etc. domt in the=emselves appear to have

well researched links with student educatimil perfo- Tmance. Where, tahe
=3

earch literature
2

such as 'socio-

Built Environment type== of measures have otered the Te
Tuct

" they have been used a= indicators of unmemired cons—t
economic class', Howe=ver, this gTroup of.linar compe=ssites might be

x:un-;ldered more likely~ to add te 'stabilify because changes in “the

'

percentage variables = ssociated with the hilt Envire=snment would be less

likely to occur betweeeTy census data collections than for the percentage
- 5 e | R . : 3 N

variables describing t=he Social Environment. That i==, during the five N

year period separating the Austral ian Censi of PopuEdatioen a nd Hous sing,

variations in 'percent= ge variables such asfize of D—=velling,. Tvpr: of

; Dwelling, etc. would b= less likely to be hirge even if :‘:hanges in the
<

=

nature of population characteristies such s Du:upat: onal Status, Country
of Eirth; ete, did oceczar.. _Further, since the Census was carried out at ‘one

ted with the BuiLT t Environment would’

2t "to timé-relatdvariaticzons in the sodial
structure of communiti es whic’ﬁ oceur due fyscasonal variations in';wcrrk
'pattérns, or Sﬁﬂiial vaxiationg which may arise in Enn:fmau nities which depend
: upon the travel/leisure ~1ndustry, ’ !

The other’ correla=ional technique whid was empl _oyed to combine 1

composites into the inelicators was priﬁ,éipnl componei:=ts analysis.

technlque was adopted Eze i
. 'Stabilit}' (by includ3En
‘ validity' (by avoiding
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“the derivéd. lndlLﬁth . Tﬁié'ana]ytitlwuedure‘"daeg*ﬁ@t‘seargh'LQT'aAwm=~ c— =
lincar combination with maximum predictive power as doe

regression technique, . Therefare it was sypected  that the correlation

between the indicators derived from prhmmal gﬁrﬁﬁé nents analysis zad the

.oriterion éariahlé would be somevwhat: less than tb=at obtained frow full

fl; yses using thc same Eetﬂfliﬂéif EﬁmpD§1te,, Hawever

i
ot
n
v
I
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o
i
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with the criterion vdrlﬂblsr/it wis eqmned tha;_( the first prlﬂﬁlpal

cnmpancnt (which extracts the &trongé f%mgl&“djijﬂEﬂSiﬁn*ffﬁmwthE@TElatiﬁhéaf;_%yz

ToT
ships amoag all the -linear compeo SltES]hmﬂd havggz - reasanably high degree -

of prcdi;tlve power.

Results for Stagé 3 i ' i

-of the strategy was concemed wiT=h th

c
linear composites to form the. indicators. Three

—mmaly ra%wgfﬁvé?ffiéd ~out-at—each_ ;ga$MWLL,_th€E§4;

“in the-1

es, the se

(Groups 14 to 2Z}. Thg‘prin pal components ana X ysis was-carried out at

i
each age level on all linear. composites. [n Tab 3 e 7.5 the results of
both the stepwise regression and prin cipal compozaent

analyses at esach age

ievel have been summsrizad.

The entgles in Table 7. 3 have listed the me== Tic ‘regression Cﬂéffi ients

for each llnear”am9351te which wguld be require=_ to produce the -indicators.

The metric TngESS;Dﬂ EBEfflElEntS fgrth 1nd1CSEitQT5 derived from the

stepwise TEgIESbl@ﬁ analyses far ‘all variables, fE%RCALL)j Kave bééﬁ rap ed .

-t each-=pge level .nine linear . .. _ .

,lfst‘tW§ calumﬂs ‘of- Tablﬁ“’
' Eiowever, only four af -

Dmupatlczgial Type (Females), Country
At each age level.the SRCALL)

=n -ived from the
s, =SR(SOCIAL), and for the

o
ju
joH
(]
e
=t
o]
~
i
W
o]
o
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7.3,

Table

‘n
\r
=
2]
-
]
=
%1
]
o2
Ind
o
[
12
:l
':T'
ol
I=
e
[l
-
W
—
=t
m
1
=

r
|

Group Source ?riﬁ:ipai
‘Component
10 14
1. Occupational Status (M) * 13 1 32 05 04 .
2. Occupational Status (F) * * * * o5 05
3. Occupational Type (M) 16 * 11 * 05 05
_ 4. Occupatiénal Type (F) 00° 14 22 33 04 05
5. Indusify:Tpr - C sz + 19+ o o5
) 6. Marital Status * 38 34 . 46 06 05
7..Religion ¥ 13+ 04 05
§, Qualifications (Obtained) 37 * 37 * 04 7 05
. Quallficatlcns_(Study%ﬁg) * 51 * 55 05 04
10, Qualifications (School) T * - * 0s 0s
11. Country of Birth 1€ 38 2z 34 04 04
12, Period of Residence 40 * 12 * 04 04
13, Age * 351 38 53 _ 03 04
14. Tvpe of Dwelling 34 * 60 * 04 05 .
15. Size of Bwelling * 14 58 39 05 05
16. Age of Dwelling *E *x * ** % *%
17. Bathroom & Kitchen 48 30 x 42 5 04 -
15. Facilitios (Sewerage,cte)  * % N _ . F o+ 05 05 N
19. Vehicles | TN 56 - 46 06 05
20. Household Class c* * ) * * 05 05
21. Density ' 42 - 43 el 74 o+ 03
22. Occupancy * * * * .06 05 -
Regression Constant -25,1 -25.5 -18.4 -22.5 -24.5 -14.9 -15.7 -14.2
‘R C 72 75 6% 71 64 66 695  69°
R - 52 53 48 500 41 44 48 48 -
R? (full model) 54 54 48 51 45 45 48 48
Numb of Schools (wclghtad] 271 256 271 . 256 271 256 271 256
Not a DEElmﬂl peints have been letted from coe fFi ents and R/R values.,
b All calculations were carried out using four decimal places. Thisklinear
_composite had a regression weight of 0.0020 (See Appendix .J. )
¢ The R values refer to the value of the.correlation coefficient between
the 1nd1catgr and the criterion varlablei
d" roups marked with an aster;sk C*j refcf to 1li - a5 _which_ dldF_z;_=
“ not enter the stepwise regression analyses. r@ups cd with.two .

asterisks (**) refer to groups for wh1:h no

1L4;1§2“ﬂ

linear aamp351te was preparad




Indicators derived from the Built Environment subset of linear composites,
in

SR(BUILT), have been reported in the second and third pairs of columns

The SR(BUILT) Indicators contained four linear composites. vThrge of
., . these were common to each age level. The SR(SOCIAL) Indicators featured
different numbers of linear composites at each age level: -ten for the

10-year-old level and six for fhe 145year-ald level. The five commoi ' -

(Malcs), q;cup;tlanal Type CFemalesji Marital Statusj Cnuntrv of Elrth

====="and Age.

'* The entries-in—the last two columns of Table 7.3 have recorded the
- metric regression coefficients for the principal. components ana lyses. These
entries were the coefficients which would be required to create the first
principal component from the linear composites. The indicators derived
from these analyses, PC(ALL), Emplaved the whole 21 linear composites at

b@fh age levels.

bétwééﬂ the 1nd1catcr; aﬂd the criterion variable haue

béén~racnfﬂed for each age level in the lower section of Table 7.3. These
correlarions ranged between 0.64 and 0.73. The highést valués occurred
for the SR(ALL) indicators with correlations of 0.72 and D 73 fcr the 10-

year-old and l4-year- old levels rESPEEtlvely- The lowest values occurred

for the SR[BUILT) indicators with correlations of 0.64 and 0.66.

El

. This cha apter has presented a detailed description of the proc cedures émplayed

o develop the indicators of educational disadvantagégz In der to guide

[ng

[o%

ecisi

or
ns about the develgpment of these indicators a list of six items

o
lescri blng important prnpertles of the indicators WSSAPTEParEd;:~FD113Wiﬁg
ta

d
an ekxamination of these items, a three-stage strategy was prepared for the
== construction of the indicators.
The first stage of indicatﬂfs nstruction 1ﬂvalvéd the grouping of
the 148 percentage variables, de ribed in Chapter 6, -into 22 groups which
‘das¢r1bed VﬂrlﬂBE aspects of the n ghbnufh@@ds surrnunding the schools in
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to construct four indicators of educational dis advaﬂtage at the thlrd stﬁge

The third stags 1nvnlveé the preparatlcn of three indicators based on Step‘

ol

']

h alsa used sch ean Nafd‘Kﬁawledgé as the

m
n varlab‘e. ﬁhe SR(ALL} 1ﬂdlcatnr Empléyéd_all linea

Eﬂﬁpﬁsités
indidates for entr) 1ﬂta the stepwi regression analyses, the SR(SOCIAL)
-he social

Wy
[

o
environment, and thé SR(BUILT) 1ﬁdlcatar used anl} thase linear camﬁbsités
associated with the built environment. A further indicator, PC(ALL), was

also developed by employing all linear composites in a principal component

Tanalysis. o I R

ERIC

Aruitoxt provided by Eic:



. ‘ ' CHAPTER 8 =, -

- ) . : .

THE INVESTIGATION OF INDICATOR éHARACTERIS?ICS

; - i Introduction

.In the previous chapter the three-stage strategy used to develop the

indicators was described. In this chapter the indicators were examined
with respect to a range of analyses which were designed to provide a )

i
detailed investigation of their properties.- These analyses examined

the nature of theé dimensions assessed by the indicators, the predictive
power of the indicators with respect to school mean achi&vement and school
ébghﬂviéural e¢limate, ‘the precision with which the indicators could be used

for resource allocation, the properties of scheool mean achievement scores

following r iduallzatlnn by the 1nd1catﬁfs, and the theoretical and
":r@sséagé' tahility of the indicators as predictors of school mean

achievement.

Rel 3t1§ﬂ%hlp$ Between Indl:atars

The dégree ‘of similarity in”the dlmaﬁslans assessed by the indicators was
ekamined by calculating the praduzt moment correlations between the

1nd1;gtaf5 both within and across age levels. These cgrrelatlgns have

withinfAg;-hev;;ggarg§;§t1mns.5 In the upper left-hand coiner and lower

right-hand corner éf,Table 8.1 the correlations between the 1ndlcatgrs
within each age group have been listed. For example, for 1nyéar-gld»

scl ‘the correlations between the PC(ALL) indicatér developed at the
1ﬁéyéar§§1d level and the SR(ALL), SRCSQEIAﬁ) " and SR(BUILT) indicators
developed at the 10-year-old level were 0,96, 0.95, and 0.90 respectively;

‘the corresponding values for l4-year-old schools were 0.96, 0.94, and .

"0.94 1espezt1vely S T e T

The correlations for each.age group of schools were all h1gh and
positive between 0.80 and 0.97 whlch supported the PIEVIBUS assertion that,
vwithin age levels,..the indicators were aligned- aluﬁg a common dimension.
In. fact, except for the two 1nter:arrel%tlaﬁs hg;wgen SR{S0CIAL} and
SR(EUILT), D 80 and'0. 83, ‘the intercorrelations were all ‘in the range 0.88
ta 0.97. rhe sllghtly lower LﬂtEIEfoélatlDﬁS for SR(SOCIAL) and &RCBUILT]

were due to the fact that eah cnntaingd relatlvely few pErEEﬂtagE

' variables and none of these were common to either indicator. h .

O
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 Tabled) CﬂfTElﬂtanS Betwegn the 1nd1tatnrs Devaluped at Each Age Leve] (iithin aﬂd AQIBSSL -

10 Year Dld and 14=Yéar=ﬂld Schanls)

Inﬂiﬁatﬂr Indlcatar

ID'YEar-Dld Iﬁdiéatéié N N ~ 1-Year- 01d Indlﬁafﬁfﬁ ~

R[ALL) SR{SDCIAL) SR[BUILT] PC(ALE] S'[ALL) SR[SDCIAL) SRfEUILT] PC(ALL)

10 -Year- Dld Indlcatﬂrs Applled tn ID-Year Old SEhDGIS B
 SROALL) 100 | | 3 /R 0
TR %o BN i B
@ ST N SRR NS SN S S AN |
" oy %% o w % % % 9.

14 -Year-0ld Indicators Appllﬁd to 14-Yzar-01d Sehools

100

Ry Ry L8 |
SASOCIAL) 89 0w .%o 10
o SRQRLT) B8 D G Rg I N || R
| o) w % W o % W W

g Decimal points have bEEn ﬂmlttEﬂ fram correlation coefficients,

b ﬂumber of schools at 10- year nld/l4-year a]d Jevels (veighted) = 271/256.




The PC(ALL) indicator had eonsistently high interﬁarrélatlgns with-
other indicators at both age levels: averaging 0.94 for the 10-year- -0ld

for 14év25f—é1d schools. This reflegted the larggr

'dicatcfs.rr o T

In the upper right-hand corner and lower = s

right-hand corner gf Tﬁblﬂ 8.1 the across age-level correlations between
jcators have been listed. ,'

st interesting feature of.these two matrice 5,§f correlations |

)

ir diagonal elements. These elements represented the intercorre el- -
between the same indicators develaped at different age levels.
Far.exampla for ID=year=gld schools, the SRCALL) indicator developed at

B

the 10-year-old level had a’correlation of 0.87 with the SR(ALL) indicator

ea a
oped at the 14-year-old level. These same twggindizatars had a
correlation of 0.92 when applied to the 1l4-year-old schools.

The diagonal elements were all high and positive in the range 0.85

to 0.97 which. dEmGﬁStfaﬁEd that, despite the structural differences in

any one dlEatGT developed for the two age “Tevels,, “each indicator was
;alignéd along a commen dimension no matter to which sample of schools
it was applied. This characteristic was particularly noticeable for the

( L) indicators because the intercorrelation between the two forms of
1

ﬂ

l:r

t :s indicator was 0.97 for both 10-year-old and 14-year-old schools.

. - School A31ghbau,hgg§ Correlates : R

In the following disc éinn, a brief review has been presented of the

:lationships between the four indiecators and the. perceéntage vari

w,-a.
il
L
[y
]
[

ch formed. the basic bul;dlﬁg blocks in the con nstruction of these

hi
indicators. The percentage variable es provided conceptually simp

le
. .tive info rmat;aﬁ and were therefore suitable for an expléfat;an of the

nature of thé dlmEDSlBﬂS assesséd by the indicators.

E X

From “the 1arge llst of 143 péfcentage variables a’subset of 26 was
in ‘'order to cover a. range of 1mpart1ﬁt char cte 1st1zs of ichool

i
nrighbgurhagdsz occupation, education, hﬂu51ng, family structure, facil-

e
. 5
jties, and ethnicity. These 26 pEIEEﬁthE var1ablas and their correlations

with each of the four indicators have been’ llsted\far the 10-year-old and

sample schools in Table 8 2. Far example, the parcentage

- . K : RN

11.3

MJ
o

O
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_7 vgrlable describing- the pcrﬁemhgc of the mf&lc workforge in pro e ssional
‘occupations, HDCE F*{DF(\!), hadcorrc ati ons at the 10 -y¢z ar-old 1evel of

0.80, 0.82, 0.67, 0.78," and Qﬂl‘r&lﬂ ions at the 14-yeay-meold level of
0.78, 0.62, 0.76 w;th the md ators SR(ALL), SR{53&=DCIAL), SR(WILT).

C(ALLY, resps ivély_

The general pattern of earrel:&tmn (:Defflfiléﬂﬁs pye==ented in Tble-— =

8.2 was similar across age Iowl -High pas;tlvaa}- higE=1 negative coeff- .

izients between particular. pormtage variables and ‘an izsdicator atoe

ssochted with similar ea%?fi::—ients at the -

{iStmy suggested that, despi—=e the structural

n age levels . any one

For all indicators*™sfferc wsa fairly even level gf -the magnituleof
correlation coefficients across the main areas describgd .. by the percentage
variahles. That is, there waswparticular area of the description of
school neighbaurhgads which haldminated the construcrieeon of the e
indicators at either age level. for example, the SFiCAL!L:;; indicator vas

_highly correlated, both.positivly and negatively, With Eoercentage

variables describing the areasifoccupation, education, housing, faily-
structure, facilities, and gthity.
The complex nature of ﬁh.ﬂdimensians which were agse==ssed by the

indicators can be seen from an mspectmn of the overayl pattern of correl="’

u

tion coefficients across the min areas assessed by the percentage
v;j.r iables. - i | , ' 7

A high degree of educaticml disadvantage, which wou=11d be evidenced’
by low scbres on the indicatoxs, wuld tend to be sssogiz=ted with schools
whose ﬂéighbﬁ:ufhnﬁds had the Hlloving charaétéristics- hlgh percentages
nf persons in the vcsrkfat-(:é with low status agcupaﬁlaﬂs &+ proce S/manual/ .

labaut, ungmplﬁyEd) und low Demmtages w1th high statys occupations

- (professional, admlﬁ1Stf‘-:tﬁ1v€-‘f’exccutl\r3/manage‘flal cleris cal) ; high
- per entages af‘ pErSDHS Wha had never attended school apd low parcentagcs
of persons with high educ:ﬂtlﬂml ﬂttammeﬂt (schooling ge==eater than level

: 9; bachelors degree); high p&fcentéggs of dwellings Whlﬁlf!. were rento,

over-crowded (6 or more pﬁrscﬁé"per dwelling), substangamed in structure -

e T 120133
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Table 5.2 (uf}tldfl@ﬁg EEthEEﬂ thE Tndltatafs 1ﬂd a2 Subse* of Pergentage

Variables (10-Year-0ld Schools-and l4fig§?iDld Schools)

Pergentane Uar; ible 77T7:7i7 U7Ind;¢atar ) - o
“SR(ALL) SR(SOCTAL)  SR(BUILT)  _PC(ALL)
10 i4 10 14 : 10 14 10 14
% 0CC ADM/EXEC/MAN (M) g1 - 72 86 76 7270 84 78
% OCC-PROF (M) ... ..___ 80 73 82 78 67 62+ 78 76
% DWEL: 2 VEHICLES ss 70 88 7463 74 . 71, 82
% BACH D OBT (15+) . 70 67 73 72 56 55 67. 68
% DWEL: 7+ ROOMS - . 55 62 62 67 63 60 62 65
64 62 52 51 63 64
F (T 68 o8 49 45 59 ‘57
% DWEL: SL (B+K) 39. 63 21 47 50 77 . 41 66
% DWEL: OWNER OCCUPIED 35 55 37 53 52 6l 48 63
% POPN: SINGLE FAM HSHOLD 33 58 20 51 40 66 40 : 66
% OCC CLERICAL (FM) 53 45 48 42 49 44 49 50
% OCC CLERICAL (M) 55 39 50 38 47 34 47 ° 41
"% OCC ADM/EXEC/MAN (FM) 51 39 54 43 39 34 48 38
& WKF UNEMP ‘(FM) -21 =27 -24 .31 -26 -24 =27 -28
% DHEL: IMPROVISED HOUSE -25  -40 -08 -26 -39 57  -24 -41 .
% Wkr UNEMP (M)~ =21 =%4 =24 =41 =27 =46 =31 =44
% NEVER ATTND SCHL =33 -44 =17 =31 -44 -59 =33 -48
% POPN: STH EUROPE BN -40 -48 -42  -49 4
% DWEL: SHARE (B+K) .35 -60 =27 -54
' % DNEL: TENANT OCCUPIED  -30 -48  -34 -a8 . -48 -53 - -44 55
% SEP (EVER MAR M 15+¢)  -32 =55 77 .30 -55 .34 55  -43 =62
% SEP (EVER-MAR FM 15+) -32 -53 ©  -36 =55 -42 51  -45 -58
% DWEL: NO VEHICLES. .= = -36 =59 -31- -56 . -38 -64 -69°
% DNEL: 6+ INMATES -  <-58 -50 . -50 -39  .-65 - -55. -38
.% OCC PROC/MAN/LAB (FM) -58 =42 -64 =53 44 -38 -45
5 0CC PROC/MAN/LAB (M) <77 <74 ’551 -76 -66 -68  -81. -78

r—>'Nﬁtén—-a——ﬂeElmaldpQIHIE—haVE_bEEH Bmltted fur correlation 1ﬂeffi:i§ﬁt3;
b _Number of schools at 10-year- mldi14ayear -old ‘leve 1 (wéighted)

.. = 271/256.
¢ Confidence llmlts for .correlation caeffiglents based on two
- + " standard errors were -0.07 for 10-year- 01d schools, and *0.08

" for 14-year-old schools., (See Table 8.5, footnote c.)

[~

The 26 percentage variables were 1;5téd according to their
mean correlation-across all four indicators. ,
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marriages (persons once marrielmd 15 years of age o o1derito weTe
séparated) and low percﬁ-nﬁanguf pe=rsons living in sipgle fmily hoyses= -

holds; high percentages of dwellingss with limized facilitles (thaved u=e

_of kitchen and bathroom, fo ‘eicle==) and low pér{:éniqgég oflellings

with facilities (sole use of Kicher=z and bathroom, 2 vehicis)iand higsh
percentages of the populatioh bm = mn socuthern Europé€an countties «

Tae above profile Of the pe = F school neighbourhoed ssociated
with schools having low sCorest tExe indicators provided allttuce of a
community in which théré wgs sonce=mtration of a range of mial and

I‘J‘l\fs,li‘:i}l_\,unc,ltlaﬂ's’- which hidve cumth':ﬁl}f been de;crlbéd in s of

'V'dlsad‘\fantage . 'deprivation',md > poverty'. Therefore, willt s preni= um

1

‘had been placed on the dg‘-”e1Q,pmentﬁf—rrr&mrsﬂwhﬂ%;hgd~=lnghz?i‘§§:tf%ﬁ R

racy in terms of school wen acExievement, the fingl jindimters exhE= bited
the highly desirable property of ha~wring- balanced correlacion ;15‘3;:&1111:';’ ons
across a number of Eﬂvlrgnmgmal cﬁ:;dl,t;cns which both ipdidlully gn== in

combination have often been prpse~d as important baryiers pachlevines

' the goal of. equality of educutimal oppértunity.

5¢h@e] ihi==vement Correlates

In Table 8.3 the correlation wffi «<=ients for. the relationslins betverr=
the indicators and schoo]l p€answor==5 on the Word Knowledfe, literacy,
and Numeracy Tests have peen prsen Ted separately for lo-yeroad and™ =~

'l4-year-old schools.

5 bétwefy the i=adicators and schogl mQ§ﬂ5EDY€2§ e re

mostly 'in thc range of 0.60 w0070 -  Generally highéf coTilitions witxe
associated with the Word Knowlilge —Eests. This was to Le efetéd
- because school mean Scores Oy liese  tests had been used 23 mling / '

eriteria in the dévelapfﬂsr\t ofthe dndicators.

Correlation cnaf‘fu:lentg less £han 0.60 were abtgined fr the, SF(SDEIAL}

indicator with school mesn “-cures o-11 the Numera:y test aft hth age legvem=1is f'{; -

- and alse for the SR(ALL) apd-N(ALL-D 1nd1catﬂ‘rs with 'gchgﬁlﬂeﬂﬂ scoye=—=

on the Numeracy test at the 1lyedi—— —old Llevel: T

jndividual correlations, thé mn —orrelations for indlicatenucress a 11
school mean scores excleded o) ared were mostly in the ragip 0,65 to:=0 .70

for both age levels.




in order to evaluate the ‘magnitude of the correlations presentéd in
- Y
¢ 8.3 it wds necessary to examine some other studies which had -
develeped indicators of educational athggxﬁﬁént {v;n
4

s of comparison were considered to be of great importance. First,

rticular, two

pun

thE the mﬂEnltddﬂﬁ of these cor
ather large-scale studies fn which :,”i-rr" schoo 1g baurhaﬂd

ormat And secﬂnd;
ble with those from othéy =

¢l nei ghbaurhﬁad envlraﬁs

:d information- from =~ =

carried out during 1973-1877 by Lev;nc and coworkers at the University of
Missouri, and the seccond question was examined follow wing a févlew of the
flndlﬁgﬁ of cross- nntlanal studies conducted during the eafly,197D?5 by
the International Association for the Evaluation of Educational Achieve- :

ment (I1EA). - ; ,

& B :
= =

“~ " THese two sets of studies were selected because-they had certain
of ©

feature he two qﬁéﬁtlﬂhih

Both sets of studies had - f

1: reported analyses which were carried out at the between-schaalﬁiﬁvsl

of analysis. A ' T . -
.2 designed their apalyses to optimize the correlation between indicatOxs

of the school neighbourhood environment and school mean achievement scorés,

L]
Ll

ol
. .employed sufficiently large numbers of schools in thzir analyses to

= 1

ensure stability in the obtained correlation coefficients.

3. conduct d pl; ated analyses across different groups of sample schools
(Across big-city s

ﬂ

hégl systems in the Uﬁ;vers;ty of Missouri studics, and

across school systems in different countries -in the TEA studies.)

S _ = .
The 1EA studies had twe further important characteristies. First,’

e target population as
?“13§yeafiﬁ1d;sthnﬁrs*in thf‘, tudy, and secondly - schgl™

results had been reported for Australia on the same

mean achievement scores had been ¢ ulsted by u51ﬂg the =same Word Khawléﬂp

test as was used in this study. = E " .
- ) ..

The University of 1155Eur1 studies lacked precise comparability in
AT

these two important areas. The target populations for these studies vere

\Q [4]

associated with a ur

up of big-city school systems in the United States,

123
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Table 8.3 Lween the _Iﬁ;lu:.;tﬁrs and School Mean . Sr;cirés
- 1e Tes Knowledge, Literacy and Numeracy
~{10-Year-0ld and 14-Year-01d Schools).
LT ] i
School Mean Scores ST ~_ Indicator
. S?(ALL) - SR(SGEIA’ ) ’SR(BUILT) ~ PC(ALL)
10-Year-01d Iﬁdlx;att;rs Appl;éd to l0-Year-0ld Schoo Li
-10-Year-014 Test -
’ Word Kngwlédgé 72 ] 69 64 69 .
Literacy (Test 10R) 71 62 69 . - le7
L S .
Numerat;y (Te::::et 1DN) . 59 51 T 62 58
Hgan CQ‘I‘TEIE’L‘ on 67 61 65 65
14 Year-0ld Indlcata’fs Apphed to 14-Year: Dld Sclu‘rsls
14-Year-01d Test : . : '
Word.Knowledge . 73 71 66 69 '
Litéracy (Test 14R) - _ 70 " 64 68 67
+ Numeracy (Test 14N) . - 66 . 57 69 63
Mean Correlation ", - * 70 ‘64‘ " - - 68 66
T—r,?—, T — : — — o
. x!ﬂﬁt;’?: a Decimal points have been .o ‘i ed frc.m n:ﬁrrel;atmn coefficients, =
' * b Number of schools at IDEY',?Ef*ﬂld/l4=}’\%&1‘=ﬂld levels, (weighted)
= = 271/256. - :
b 8 ‘l
and the _,r:hacl mean~teést scores were mostly based on standardized achieve-
. ment tests. Hawevar? this set*é studies was selected because it appeared
to represent the only research carried out to date which has employed Zoth
‘tfie same. detgileq linkage of Schogis to their census-described catchment
2 : ,5{ '
§reas and the Siimé stepwise multiple regression sapproach to the prepar-
auan of éensus -based eompo sit&spreé}étﬁrs of school mean test St:;?,':ées as
was empclayedf in this study. . : /
- - R . . . -
‘ - In.the following discussicn a short review of the relevant /puocedures
. .and results assaglatgd'w1th the University of MISSDL!I‘]. and IEA/StudIES has .
been presented The two ‘.qugstians listed above have then beeg addressed ,
fﬁllawlng a comparison of the magnitudes of the appraprlate c:t::rrelatlcm
. coefficients with the results obtained in. this study /.
i
L -
. o . 1 3 - s“:
) el |
* = l24 - i
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The Universi

mation for school catc hment areas :guld be used to preéig school
mean scores on achicvement

predictive power of the census information was suffic iéﬁtly'aééx,f
easily rétrievablg data from the census could be used in the preparation

and revision of formulae used to allocate resources to schools. X .

:lementary schools in Chicago was selected for the

A sample of 122
study. Each school's :hment area was 1i ked to its cen
the néighb@urhaods
describing the mean readin

in each sc haal were obt

=z»er~vafrib%E=PcrtentﬁgE—ﬁf—Fﬁmiirag‘WhIth‘tatk-D & O |
. ela

out by the Ch;fa o Boa

€ et al demonstrated that a multiple correlation coefficient of

in
0.87 could be cbtained when éﬁly four census variables, PEIEEﬂthE of

i ag
Dwailings with & Persons or Mmrej werte used as independent ‘variables.
[

-ensus measure was shown to have pre 7i ctive power which
eart

compare favaurably with camp sites'which ha
from data descr;b;ng thg par ular fam;ly circumstances Qf 1nd1vid'al
udents. -
\

u’_]\
m

Further ’sults fram this study, which were publlShEd in a separ

report (Le iﬁe et al, 1974), considered the predictive power of censu

;:nmp351t es for both fourth and sixth grade levals over a number of years.

In these analyses three census variables, and seversl Prﬂduét terms created

from.these three variabless were used to construct the composites. The

was eleuded from the analyses. Multlple corre ition coefficients in the .




O

ERIC

Aruitoxt provided by Eic:

A supplementary set of analyse
‘tracts' rather than 'blocks® as the
catchment areas. The tracts covered

T
being composed of many blocks. The

analyses employed logarithmic, square

of the lﬂdependent variables. The predictiv

1a
COmpos
T

presented in this report used

unit with which to describe

composites were génerally of similar orde

level' information.

Meyer and Levine (1976) empluyed similar methadalagy fﬂf th
t

c
both .census descriptions of 53h§@1

denoting hglghbpufhnod typology classifications wh1gh had b

from a varlety of factor aﬁalyti; and clusterlng tezhnique»

the faﬂge 0.80 to 0.90 when school mean scores on standardiz

aration of block-level data in a study of 48

TEeT geugrqﬁhz

sites resul

-onstruction Df cﬂmposité predlttar varlable;

ﬂJ‘

catchment areas and a set of varia

esn derived

The multiple

tests, the Iowa Test of Basic Skills and the Stanford Achievement Test, '’

were used as criterion measurés for samples of , fourth,

gTadE students.

_E

fifth,

and sixth

ed achiesvement

- W

“multiplé correlatio
: yéar; averaged D SE 0.77, 0.91, D.SS,

Lev1na et al C1977) and Meyer and Levine (19?:) extended their exam-

WET

school neighbourhoods were supplemented
gav&rﬁmgnt-agenﬂies’and school district
information selected to describe schcﬂl.
tract. In each of the five cities reading achievement data were gathere

_respectively from 275, 105, 69, 55,

he indej

transformations of.

gmadratice, "and square rgat) were tested in arder to
-5 of school-level -achievement obtained from stepwise

aiysis could be 1mpraved by taklng curvilinearity in

Tha'stepwise

from five to nine

replicated in five big-city school districts:

VCiﬂélﬁatt;, Kansas City, and 5t Louis. 1T

with data obtain
e

Chicage,

tics and school mean achievement scores by conducting analyses which

e Cleveland,
‘he censﬁs‘bas;d de%cfiptinns of
ed from local

offices. The unit of census
[

atchment areas was the census

[

exp

and 55 Elgmentary szhaals

[
13
e
[l
=]
(%
W
H‘
I
I
H‘
i
]
U“
[
A
W
——
-
Q
]
I
H‘
[*N
+
:'
=)
e
ﬂ
[a]
Ll
1}
[
e
e}
']
el
H
=
-

and 0.84 regpectlvely f@t the five

ed

ination af the association between SEhOBl catchment area social -character-
5




cities. The selected independent varinbles were mostly logarithmic. trans-

formations; very few 'untransformed' variables entered the final ropression

a
tfp2§ of variables sclected however the researchers concluded that the high
1ntcrLQr1 elation Aﬁﬂﬂg these variables demonstrated that they were

reflecting differing aspects of a complex situation invelving disorganiz-

atien in bigcity :@cinl‘systpms (Meyer and Levine, 1977:18).

ihe multlplE correlations betw:En the composites desec bing:s hool -

c
nei ghbﬂurhagd environments and school mean achievement criteria were

in the range of 0.80 to 0.90 across all of the University of

generally
Missouri studies. These values were consistently higher than the multiple
. correlations of mostly around 0.70 when school mean achievement scores on

tests of Word Knowledge were used as criteria-in this study.
The differen in the prodictive power of the composites most probably
15 in differences between the nature of the targét popu-

have their oriyg
lations which were examined. lram the estimates of the coeffi cients of

5 correlation given in Tdblc 3.4, it may be seen that the between- -

intracla:

is almost twige the size of the Australlan valug at bath the lDeyear=ald

“and 1a-year-ald Icvels. Consequently; —irmatyses—conducted—at—the-between-—

school level for similar cfltgrla.cauld be expected to have a larger amount
of critérion.variance available for 'explanation' in the United States.
Further, since the University of Missouri studies é@ﬂsiﬂeréd‘gnly school
systems in large cities it could be expected that the well=knéhn high

: degree Df regidential\qegrcg;tiaﬂ in cities like Chicago would rezult in

ter dégree of varlitlén \

o school né1ghbcurhaad5 for

]
=]
hys]
R
L
[«

bEtWEEh school ﬁglghbanhg@ds when e

. L= 5 R = : = i Lo,
Australia overall. Inspection of-the TEPGTt:d standard deviations for

some census percentage variables in fact confirmed this speculation. For,
I s A
c,gmple, the percentage variablés in the Chicago studiés”(LerPE'et“algi~~f' e

rahéd and

age
1973:18) which described the pcrcentage of females who were sepa
_ the péfﬁéﬁtigé DF dwellings with six or mdre inmates hédAstaﬂdar, déVlat;ﬂﬂs

‘which were qraund five times and two times la arger respectively thar for the

" 23 = R T
same variables describing Australian school n’ighbaufhnﬁds at b@thAége

levels. : o ’ - \
ﬂﬁhile;itwwas’pcssibig;thstwthézi'ru '_correlations between the ;gnsus- T

© compo 511&% ind school mean achievement sgmrés were quite
. ’ .
- 127
£ Yo
. N T '
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countries, it would appear TElSQﬂJblE to suggest that the Lamparatl ely

large ‘restriction in range' in hoth the indgpéndent and criterion

. variables was in part responsible for the relative 'attenuation' of the

magnitude of the multiple correlation coefficients in the results for

Australia (ﬁunnally,slgb%:lzﬁ; Allen and Yen, 1979:34). <

f@;ﬁIEA Studies: Review and Cam arlsgﬁ

As pirt of an intern nal study of educational achievement conducted by

the International As iatic or :ﬁ, Evaluatior E Educ ;: nal Achievement

intended to assess the educational climate of the homes of students

attending their sample schools. This measure was EﬂﬁEEPtuall?Ed as bélﬁg
partly associated with the 'socioeconomic le vel!’ of the students' parents,
t ev

and partly associated with the 'cultural .l el‘ of the students' home .

environments. A single indicator, called "The School Han.licap Score!, was
developed fi sach school by combining information describing these two
areas. This indicator was prepared in order to assess the effectiveness

c
of the. educatio p vided by the school after allowance héd been made for

the nature of t

Following an inspéctian of both bEtngﬁ=studént and between-school

TEOTT Elﬂt1ﬁﬁ_mﬁfTIEES‘—%1&‘?5?%&§%ESPREIELSEl&éi&djiﬂ_fhrm the Schaal Hﬂﬁﬁ1-:>,i

cap 5c mrE' Father's Occupation, Father's Education, Mother's Education,

n:.‘ .

se of Dictionary, Number of Books in the Home, and.Family Size. The
Father's Occupation variable waé\prgpared‘by the appiication of criterion

5f¢i1na (Eeatﬁn 1969) to a 9=pﬂin%zéécupatién classification system.

The researchers u%ed regression analyses to determine the weights

‘required to combine the six variables inte the Schoel Haﬁdlcap Score.

Faf each Eauntry the six VETIEbIES were included 1ﬂ'5§paraté bétween %ch ol
analyses with school mean test scores fDr-REadlﬁg, Science and Word knawledgé
as crite i4. Thg averages of the regression wa;ghts were calculated. and
rounded to foim the weights for combining the six vaf1ables into the )
composite measure. -Since Australia did not gather Reading scores the .

rounded regression coeffi ,ents were taken from analyses using Sz;eng aﬁd

hDrd Knowledg asréritér ia. L :

The correlations Between the Sch@ﬂl Handicap,Score and school mean

achievement scores on the tests of Wurd Knawledge Reading, and Sc i nce

have been prese nted for 12 countries :in Table 8.4. Australia partic ipatéd



Table 8.4 (Qll“lltiuh% Db:xxn;d _ring the 1L Sixeﬁubiezn Studies Betwoen the 'Sthool ﬂqn@i;;g Seorc!

;lhl },Lhugl ’llh“ \thULHUlt fur lf_‘%fﬂ Uf 1\ fld L‘llﬂhlLdEE xLlLJIL" "I‘i fiﬁ_ _1 0,

fﬁﬁntrv g:7j; | il _ o __-.ﬁgé L;;éé _ ) o - _ hl¢ﬂgi uf %Lhﬁ?]%

- el TRerdd 0 W-lerdl Tt 0id

Word  Reading  Scicnee Ford  Reading - Scicnee :
Know]edge ] Raow ledge :

Aﬁstfalia . . - 7i - 54 - 221
England . 80 77 3l 53 37 0 162 144
figlnd W0 R 82 87 7 97 77
Géfmany (FRG) "z. 4 - R - 08 68 - 33
fungary 76 W d@ % 4 500
taly T S SR 6. 5 %4 27
Japan | . 0 i . 65 250 196
Netherlands 52 63 Gli ! 0. 56 60 19
Ner Zealand - - - LN 7 6 , 7
Scottand 80 3 51 .8l g . 90 W v
“Sweden | ié 47 gL 47 o M 97 | 95
nited States 80 I T B 255 137
Mean Correlation 6l 6 55 it 73 63
ote: 4 'Dﬁﬁimal'ggiﬁtﬁ have been: onitted Fron correlation coofFicionts,

b The source of corfelations for Science was Comber and Kéaves (1873:205, 15], ﬂﬂd the sources nf

. correlations for Reading ‘and Word Knowledpe were various computer prlﬂtDUt§ which described the

betw&en=5thaal analyses carried olit during the IEA Six-Subject Studies (IFA 1972}, !

¢ A'dash in the table (-) meang that: the country did not EathEr data whlch would allow the
- calculation E a correlation coefficient, : | :




in only the Science phase of the TEA studies at the 14-year-old level.
Therefore no correlations were available at the 10-year-old level ‘or at
the l4-year-old level for Reading.

~$iﬁcé both the Word Knowledge Tests and the sample dr igns used at
the l4-fear-ald'13vel in the Australian IEA studies we '¢ the same as was

n this study it was possible to mihe wome “it ~' omparisons between

the predictive powers of the School Jundicap Scure and the census based
indicators. o -

"The correlation listed in Table 8.4 between the 1EA School Handicap
Score and school mean achievement in Word Knowledge at the l4-year-old

c
" level was 0.7 The correlations listed in Table 5.3 for the census based
n

3
ndicators (SR(ALL), SR(S0CIAL), SR(BUILT), and PC(ALL) were ﬂ .73, 0. 71
9 respectively. That is, at the l4-year-old level SR(ALL}
e

0.66, and 0.6
" had equivalent predictive power to.the School HaﬂdiESP'SQQTé with respect

to school mean Word Kndwledgg

had slightly lower predictive power. Further, while there were no other

m

scores and the other census based indicators

common measures of school mean achievement used in either study; it was
important to note that the correlations between the census based

indicators and school mean achievement scores in Literacy and Numeracy all,

Eﬁéept Far éné gcfrelstiﬁﬁ Qf .57, conside rably exceeded the correlation
of 0.59 hatweéﬁ the IEA School Handic cap ?aare and school mean achievement

in Science.

based lndlEathS HDWEVET; the proximity of the,currelatlans for Australia
a

t the l4-year-old level to the mean correlations for the IEA countries

isted t the battam of Table 8.4,

[

’%uggested that the mean correlations

at "the ID -year- gld level m;ght be a falr estimate of the results whl:ﬁ

would have been obtained if data had bEEﬂ gathered at the 10-year-old lével
!1n Australia. Fallaw1ng'thé pattern fﬂf most other Enuﬂtries we would ‘ '
expEct that, if data were av11]ah1e; the correldtions for Australla at the
10-year-old 1éve; wquld be slightly,lawer than the values established

.during the;IEA studies at the ldeyear;ald lévél.~

"

If these umpt1ans were accepted as being reasonably accurate, .then.

7":7_1ﬁﬁff‘§i=tlnﬂ ofthe ;u;ix_lﬁgluus rui g;f?erﬂ%’bggéd—iﬂdifﬁtﬁfi in- Table

showed - 1ga1n that the predlctlve pawar of the census based 1ﬁ7
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would compare favourably with the predictive power of the School Handicap
Scere at the 10-year-old level in the IEA studies.

Social and Learning Ha dizaprﬁaxréiatgs

The examination of the pruperti es of the indicators was extendad beyond

nsidering information,
prﬁvidéd hy'classraam teachers, which deseribed the students im terms of
certain social and learning handicaps. .It was important to note tﬁat th
validity of this information depended on classroom teachers' pergeptinn'
rather than, Far ztﬂmple, the skilled diagnosis of a psychnlaglst- ‘How 'Ef

it was argued that the daily conta classroom teachers with the;r

of
students wauld enable the teachers to provide sufficiently accurate inform-
ation because ‘the social and learning handiéaps considered were based on-
overt-student behaviour rather than more abstract constructs such as

attitudes and ﬂptltudeq.

The respanses-pf@vided by teachers about the 25 students in each
éamplé school were scored dichotomously -and then averaged to obtain a
school mean sccf& on each'réspéﬁﬁe. For example, the item which considered
the -'social aCEeptéﬁce‘ of students required the teachers to state whether
"each sample student ‘was 'Rejected or avoided by other StudEDtS'f "Tolerated )
by—other studentst  'Li ked by other studénts!, 'Well liked by other.

- SRCSDCIAL) . SR(

students!, or 'Very popular, sought out by other students' The first

nses -to this item were scored '1' and the chéf-respaﬂses were

o]
scored 'G'. Thus, when averaged for a sample school, this item. referred
to the proporticn of students in a:sample school who were 'Tolerated or
Rejected by Students'. This school mean characteristic has been listed

under the 'Social Handicaps' heading in Table 8.5.°

m
r scorin ng procedure wa%ladﬂpted for all other items in Tabléés;s.

Detailed descriptions of these 1tems have been presented in KEEan and
Bourke (1976): In | gengral a Eigh score "for.a school on an item showed

——that -the school-had a-high-proportion-of. students with that. partltularﬂ_~>»m_m_

1= . =

handicap. . ] . :

nd each of the school mean

rﬂ
=
o]
]
fou
"
[
)
i
o
"
1]
]

ie ‘8.5 for schools at each age level.

e
escribing the proportion -of students in a school who
il '

had ¢ rrei'tiuns of-=0. 14 ?Dfli,

UTL T), and (ALL) respe:tlvely.

‘m

F
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Table 8.5 ggzrélg;éénsrﬁetH;Eﬁrthé7ansg5e§35§d;In§;E§;§T§7agéjgggpgj;yggq

01d Schools and 14-Year-0ld Schools.

School Mean Characteristics i Ifidicator

“SR(ALL) . SR(SOCIAL)  SR({BUILT] _ PC(ALL)
16 14 - 10 14 o 10 14

T@Iéfatéd/REjEEted -21 =09 -19 . ~-11 =14 * =19. =08

_Unable to Co-operate ‘=12 -17  -11  -16 -15 . -17 -11 -17
Shy/TFimid ' ‘ ‘=23 <12 -21  * 13 -1
Abnormal Level Activity T -29 -08 -27  -08 -23 -

Isclates Self . -11 -10 .-09 =08 -10 - -11 11

Learning Handicaps .

Following Instructions -30 -23 =22 -23  -29 =23 . -29 -23°
7

© Copying Written Work . -23 -27  -19 -2

Using Pen/Pencil

Spelling Siméle Words . - -29. -30 -24 =27 =28 -32 aﬁ?_ -31

Reading Reversals

“Classroom English~"" 7~

e - --19 =10 - 10" -08 =18 -13 _ -18 -08

Mean Correlation -24 -22 ©-18 -20  -24 -23 -20 -16

Decimal points have been omitted from correlation coefficients.

Ngmbér of schools at iﬂéyeérsaiéfidsyearsa;d levels (weighted) = 271/256,

.The standard error for correlation coefficients at the between-school
level of analysis was estimated by using the Jackknife technique.

The results of these analyses have been reported in-Appendix G. The
average standard error for .correlations was 0.035 and 0,042 at the
10-year-old and 14-yeazr-old levels respecti This gave. confidence
limits, based on two standard ervers of *0.07 for 10-year-old schools
‘and %0.08 for 14-year-old schools. ' Correldtion coefficisnts which did
not exceed two standard errors in magnitude have been marked with an |

~asterisk™ (*) T
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All corrclutions between the indicators and the items describing

social and learning haﬁdicaps in Table E.Szwere negative. At the-lD§YEaf§

old 1eve1 all correlations exceeded two standard errors in magnitude, and
at the l4g} --o0ld level this also occurred for the majority of the
correlations. A low score on any of the four indicators would tend to

with social handicaps [ Q850 ted with b31ng IEIETatEdITEJEEtEd unable

to cooperate, shy/timid, isalated, and abnormally active) and learning

in using pen/pencil, following

Hlu

haﬂdliépﬁ (associated with difficulties
instructions, copying written work, spe elling simple words, understanding

- clasgr om English, and e;hlbltlﬁg reading reversals) N

cducational d1Qdeantage. Although the develapmentﬁqf the indicators had

o
=]
]
=
[a)

emphas; zed the need for high carrelatluns with school mean achieve

scores, these correlations showed that the -indicators were also signifi- -

cantly related to a range of sthool mean behavioural characteristics which
in themselves have been accepted by classroom teachers as both symptoms

and causes of the inability to engage in effective learning. .

The precision with which the indicators may be used to make resource

1
allaﬁati@n decisions was compared by construct 1ﬁg a table of -average
£zl

i

AEEuraEy and average Leakage coéfficients fo r the Literacy and Numeraay

tests at each age level. The Word Know ledge tests were not used in these

comparis

1sons because they had been used as the key scaling’ measures during

50
the development of the indicators and hence evidence concerning these -

tests would have lacked generalizability.

and 8.7 the values of average Accuracy éﬂeff cients and

In Tables 8.6
average Leakage EGEffiEiéﬁtS; based on the hesretical model developed in .
-‘Qhﬂﬁhéﬁt ‘3, have been compared with coefficier nts calculated from sample )
data for the census-based indicators ’

The coefficients of intraclass correla tl on for the thera:y and
: st

5 were»appligd to the thearet cal model in order toobtain

the 'optimall average A

racy and Leakage values. The corresponding

ndicators were calculated from

cc
Ac:uracy and Leakage  coeffi iienis for the i




Students with Test Students with Test
Scores Below the Scores Above the

- 10th Percentile . 10th Percentile
for Students . for Stqdents

fﬁr Schanls

. StudEﬂtS in Schools with Indicator .
Scores Below the 10th Percentile i nc B SNy
for Schools . : -

[ R
Figure 8.1 An_Example of the Twn—Way Tables Required fnr _the Calculation
: : : anﬂ _Leakage Coe Efigj ntsgfg; the Census-Based . ;:;J@ﬂ::

e ~.0of Accuras

Indicators. _ ’ . -

The .example table in Figure 8.1 split the~ samp e of students into
ur groups each of size n,s b,é';, and nd? rESPEEthEly The average

guracy coefficient for schools Wlth indicator. scores below the 10th

*,

x' HI

percentile for schools and students with test scores below the 10th
geree;tilé for stgdents was then estimated by 100n j(ﬂ *nd)- an the
thearétjtai model this corresponded to the value Qf ‘average A(lD,pE]
taken over the lowest 10 per cent of schools.

: 10-year-old level the egtim

i | schools with SR(ALL) 1ﬂdl ca
10th pe cent;le for schools and students with ther cy scorés on Test 10R

at
tor scores below the

below the 10th percentlle for students. The corresponding theoretical ' :';iél

model value based ‘on ‘an 1ntraclass EGTIEIEtlDﬂ caefflt ent of 0.156 was

cal model value was ~calculated b

mean test scores, f:
example; the thea:stlcal 'adel value of 33 9 represented an

In the above

ILl average Accuracy value fmr Literacy scores on - ==

‘,//
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Table 5.6 Comparison of Average Accuragy/Leakuye Uoefficients Obtained For the Indicators kith 'Dnt1141 _verage

\ecuracy/leskage Coefficients Obtained from the heoretical Model (10- -Year-01d Scliools)

f} - _-7_7_--: - — il

- lroups Df Schools L -~ Mean Difference Between
_DhE%t 105 of Schaals T Towest 20 of Scheols . Indicator and Yadel
T eeuraey Tenhuge  Aceuraey — Lehage . Aecuracy lekage
Tovast 105 Lovest 20, ~ Tovest 105 . Lowest 20% losses” Losses
Students  Students Studants  Students

Indicator

Literacy (Test 10R: xoh  0.150)
SR{ALL) ) TR R X 0] Y 0.4

i 59;3 : *L‘.U R

1.6 35.2 X 7. 35 3.2 -10.) 4.1
SR(BUILT) Come o ®2 w9 BT. 3 3.2

R 30.8 -11.4 +7.4

( __ 5
SR(SOCIAL) 04 30 wo 5 RS 21
(

PC(ALL) B 0.0 8oy e
3 o CF t Iy . YA, ’ :-ﬂ 5y

Meoretical Yolel B9 B 12 B2 a0,
ﬁumefagy_(Tﬁst 10N: ‘roh = 0.122) : ; - o _
R ST SRR S U W BN

2.9 9.6 <05 03

Sé(ALI) 19,7 93 mE

f (SDC[AL) | - . 23 :
S (U S U SR A L B s
(L) R R L RS R s

Lo ¢ # _ . ) 5 i.' -. zji_
TmﬁﬁmﬂHMﬂ LT na. §4{._ 0 ‘??;

F——
Al
-1l
]
el
Lol
Haell
L)
w
s
[—
T
(P

/6416,
156/6046.

Ny

. Note: a \umber af schDDl%fBLudsnts at 10 -year- Dld level [weighted)

e

3o, Number of s&h@als/studgnts at 14- vear-nld level Tweiphted)

+SES N

=
F . ___‘__n“‘ .
i
— :
“.__F_P_i;-
3 e .
=
==
e .
= = f
b-._- k.
‘___-P:\":- k B
= i e
e 5
= f . ;“
= e .
-'«; j 1,"
___-a—.—‘-‘_"' - -“‘g
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Test lﬂﬂ'a:.thg-ldéyear-ald levely. The value of 33. 9 estimated the percent-
age of students at the 10-year-old level in schools with mean scores on
Test 10R below the 10th percentile for schools who had Test 10R scores
which were below theiiDth percentile for students. The 'loss

for this example was 21.4 -~ 33.9 = -12.5. : ..

=]
i
]
o
e}
]
A
m
e}
]
-
Uin]
i
1]

+6.4 compared to Ehb thearet;cal model

ate.- . -

highest average Accuracy values and th henretizal model averagélléakagg

-
ot

ses’

[0

values were the 'optimal’ 1@hest average L, kage values, the

Fcr Aéchrxgv and Lgakage were less than or equal to zero, and greatsf than -

or equal to *era, respectively, “The indicators could therefore be judged

identifying low per fDTmlﬁg -students by

.in terms of their -prec is’gn'far

i
. comparing the magn1tude of t losses in Accuracy and Léﬁkage ) The most

5
desirable indicator:had 'losses' which approached fero (from below) for

average Accuracy values andr which approached, zero (fram abave) for average

Leakage values. -

= =

"= The first three lumﬁs of Tables 8. E and 8. 7 have listed the estimates

T of A(10,p.,), A(20 ﬁ) and L(p,) taken over the lowest 10 per cent of
schools. The second three columns in this table have listed the same
cnefflileﬁt% taken over the lowest 20 per Céﬁt “of schools. The final two . -

Calumns Here Ehtalﬁgé by Calculatlng the me:n 1ESSES separatelv for the .
four estimates of averuée AEEUIEEY coefficients and the “two.estimates of™"

average Leakage coefficients which were associated with each 1nd1catar‘

- For .Literacy scores at the 10- -year-old tevel the SR{ALL) 1nd1zat*" -

has tha lowest average Aﬁturacy loss, 9 3, and also the" lowest average

beakqge less, 6.0. The lowest average losses Fﬁr bnth Azcurazy and Leakage

racy at the l4-year- nld level. At the 14—year—a&d level the

SR(BUILT) 1ndlaatar had ‘slightly lawer average 15%395 for Numéragy than-
the SR(ALL) indicator. The SR(SGCIAL] 1nd1§atgr had the hlghest avgrage
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Table S . Eumparisnn of u\\.cragﬁ Accumw/lému uuefhcnnta Dbt;mcd for the Indn:atar% Kith 'Optinal’ Avorng==—r

Azturaf:v/LeaLaue Eaeffmmts Dbtmned fmm *hé lhmretzcal \Irzdczl {14 \t:ar=Dld SChGD }

i

_t R e - L o - . e

_ Gmum af ‘ﬂ.l wols . dean Difference fet——

Towest 10; of Sehools i Lum:a,, 7% of Sehools Indicator and Madel
‘é\;_:_cﬁrat}___ - Leakage ooy leag  demcy otk =
; Lovest 10% Lowest 20 Lovest 10 Lowest 205 o losses  LosEews
/% | B .nggzdents  Students Students  Students |

Indicatar

Literaiy'[Teét ks voh = 0.14) |
SR(ALL) 51 a4 Thooas B2 R A ¥
o 0.3 5.4 3.3 6,7 G

m |

(

_SR(SDLIAL) R % B G
ST I w02 w4 W
PC(ALL). B S ST RN U “
homticl el B8 s oms w0 e

Nuperacy (Test 148 oh = 0.150) . | |
T AR T RN U I L B 70

gy Bd AT T S TY U N AN X 9.5

7.3 Wy o Nl 0.0 5.8 . T
7.4 09 T 18 32,8 3.1

Tpeoretical dodel 3.6 08 L5 .60 a7 B

B

=z mE= = =

4

Note: a. Number of a!:hﬂm é/studentz at 10- \E"l’l-ﬂ]d leve] (umnhted = 271/6416.

b :sumbr_:r of school s/shuucnu at 14- -Jedi-t -pld level (weightéd) = 756/6046,

e i e

- ——
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ion of Residuals

riuct the

M

The school neighbourhood information which was d % n
1 . However two

indizators was based solely on census percentage va
other variables, Type of School (Government, Cathol 12: IndepEndEﬂt] and
School Location: (Metropelitan, NDﬁxﬂéterQlit; nj), were‘aV1i1 ible from
the daﬁa used to construct the sampling frames. While thes se variables

did not give specific 1nfﬂrmatlan about thg nature of Schn 1 cdmmuﬁitiésg
they could be seen as 5urragate measures f@r certain community character-
istics which have been shown. to be correlated with educatianﬁl éghievémeﬁt@
For EYlmplQ ;Qmmunltlés having many students who attend non- gavérnment
rather- than government athGGIS may diffET a great ﬂEdl in terms of income,
gttitudes, and aspirations.. Also, cummun1ti s having many students who
attend non-metropolitan rather than metropoli tan schools may differ in
terms of physical and social {qﬂlatlmn.

f School and SEhQD] La:atiaﬁ variables revealed a
s both age levels. The Type of 5cho
he means for Independent schools were higher than '

5
ic schools which in turn were hlghér than for Government schocls.
c oc

chools were hlghET than fﬂr Non-Metropelitan schools. This

general pattern of achievement across different. types of schools in

o besn documented in studies earried out b thE Inter>

Australia has al

s
national Association for the Evaluation Qf Edugatlanal Athlevement {Keeves,

1978). o ) , e

ThE%E two variables therefore provided an opportunity to examine the
natyre of the residual variation associated with the use of the indicators

ﬂ

-hool mean achievement.in thé?basic

ﬂrd1ngly,

uld be used to explain dlffe;e ces in school mean

.achigvzmentvstérgs ‘over and above' the d1ffgr2nc2; explained by the

" indicators. For each age level each of the indicators was initially:intro-.
.duced into'a regr sion analysis using, in turn, %Ehé@l=ﬁéan‘Litéfaiy
. . A . .
cores and school mean Numeracy‘scqres as ETitETlﬂﬂ\fETlablés.- At -a

%]

ond stage of the analvses two dummy variables (Tﬁdspendént:S:héclj

c
Catholic. Schual) c;ested from-the three.catego fié 5. o0f ‘the Type of S;hagl

—
Lo
]

e

B ;-.: - o : . : ) fj!ii ;- f; '\
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dummy variab

‘school mean scor

variable and one Jdummy variable (Non-Metropolitan School) created from

I

+

he two categories of the School Location variable were entered into the

regression analyvsis.

i

The results of the analyses have been summarized in Tables 8.8 and -
8.9. For each regression equation the correlation coefficients between
.predictor and eriterion variables (r) and the multiple correlation coeff-

icient for the two stages of the regression analyges (R) have been listed.

The ¢

o
"
w
[
H

predictor variables. ‘Large positive

lation coefficients displayed a similar pattarn for all
correlations were obtained for the

indicators and correlations smaller in magnitude were obtained for the

bt
e
W
*

The correlations between the dummy variables and the

cs for thgragy and Numeracy falluwéd a pattern which had

r
been expected after examination of the means of the categories of the
Type of School and School Location variables: positive correlations were
ﬂ%%@cldted with the Independent Schoel and Cathelic School” dummy variables

and negative correlations were associated with the Non-Metropolitan School

dummy variable. The e@rrelﬂtlan& presented for school mean scores in
LitéTacy; ot both age levels, all had magnitudes in excess of.two standard

srrors after ad]uﬁtment for thg.sample desipgn. Howéver, for school mean.

i}
-

'I

scores in Numéracy, the correlation with the Non-Metropolitan School dummy
sariable was slightly within these limits at the 14- -year- -0ld. level and the

correlation with the Independent School dummy varlablé was well within

these limits at the 10-year-old level. : -

;

Statistical tests were conducted to assess whether the cantr;butlgns

1t fram zeTo. .A statistica 1ly igﬁifigant ntrlbut1on at the 95

the multiple correl-

, ‘statistically
§1ﬂn1flaaﬂt EOﬁtTlhqqlﬂﬂS cbtained fur any of the a lyses conducted at
the 10-year-old leve - However at the 14 ~year- mld level six af the eight

stepwise regression annlyse% sh@wed 5tat1st1cally 51gn1f1¢ant cantrlbut1on5_"

;

|
| - 139

b=
AW

.of_ the_sccond. stage_ _variable s,ta,pfedi tive power.were .significantly---—-- -~~~



Table 5.8 Sfegw;ﬁg Rggressiﬂﬁ Analyses Used to Examiné Residﬁais'

for S5

14-Year-01d Sth ols

1 Indicator 70 70 64 64 68 68 67 67
2 Independent School 30 71* 30 65* 30 72* 30 - 70%
. Catholic School 20 - 20 20 20

Non-Metro School  -09 -09 - 09 -09

Note: a Decimal points have been omitted from correlation coefficients.:
e

b Number of schools at 10-year-old/l4-year-old levels (weighted) '

= 271/256. , _ 5 \
¢ .Confidence limits for correlation coefficients based on two
st ﬁdard errors were £0.07 for 10-year-old schools, and *0.03
for 14-year-old schools. (See Table 8.5, footnote c.]
d Cor Eﬁdenca limits for multiple ' o -
takén ta bE équal ta these fnr

Stfatlfléd Sample des;gﬂs.

e The statistical test for the s;gnlflcaﬁce of the. :Qntrlbutlmn

of the secnnd stage variables ta varranﬁe explanat1an was based
on_the 1 ) v (1597 )
An asterisk C*)thas bEEﬁ plac ed bes;de tbe R value for the se
stage of the stepwise regression analys;s\;i denote that ths

conttibution to explained variance at the “second stage was .
significantly different fram zero at the 95 per- cent confidence
level. . ’ )

may_bg'Seéﬁ by comparing the very small changes between the mul

ﬁarrelat1an §aeff1¢1ents for each stage of the stepw;se ‘regression analy

N Further, -at the lﬂayéarscld level, the rélativaly hlgh geznlarderk

\ . correlations, between the Independent School and Catholic School- dummy

o
s var;ables snd SEhDﬁl mean scores on the L teracy and Numera:y te ts had

\ . Lo T 140 L, : S | -
| . = _Eﬂa B . oig

O
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Table 5.9

Stage Variable ith Numeracy CIltEriDﬁ

SR(BUILT)  _PC(ALL)
r R r R
10-Year-01d Schools
1 Indieator 59 59 51 51 62 62 58 58
2 1Independent School 04 60 - 04 ° 52 04 62 04 58
- Catholic. School 13 ' © 13 13 13
Non-Metro School -08 ) " -08 ' -08 . -08 R
1l4-Year- -01d 5cho ols
1 Indicator - 66 66 - 57 57 &9 69 63 63
2 Independent School 29 67 29 59 29 71* 29 . 65*
" Catholic School - 14 14 14 14
Non-Metro 5chool -08 -08 -08 =08

Note: a Decir
ber. of scho

ols at 10-year-old/l4-y old levels Cwe;ghted)

Con f;dEﬂ:E limits for correlation- coefficients. base& on two
standard errors were *0.07 for 10-year- Dld schools, and *0,08

for 14- -year-old schools. (See Table 8.5, footnote c.)

[x]

d Confidence limits for multiple correlation
taken to be equal to those-for EDTIEIEtlDﬂA—
This followed results presented by Ross (1978) caneern;ﬁg the
similarity of design effects for these two stat;stics for
stratified sample designs. ’ .

e The statistical test for the signi ificance
of the second stage varlables to wvariance

of the eontribution

explanation was based"

on the formula. for the F statistic given by Thorndike (1978:162) ..

"minimal impact on the difference between the multipie

jeients and standard error

were

’{1"'Aﬂ—ﬂ5ter15k (*) has-baen-placedrbes;de_thg R“yalue

,,the secaﬁd

cgntr1but1nﬁ to explalned variance at thE setnnd stage was
significantly different frum zero at the 95 per cent confidence
lével.

,,,,,, correlations coeff-

of estimates at each stage.

I
changes in mulziple ¢ a,r,latlnn EﬁEfflElEﬂtS between stages for all analyses

well within the bounds of two standard errors at the 10- -year

(£0.07) and th& l4-year-old level (*0.08). That is, the diffeféﬁﬁés between
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" particular Samples of data. This :haracterlstlc has aften limited the

‘h could be expected to cover the random Sampliﬁg fluétugtiqns

U’
e
el

associated with the estimaté of any one multiple correlation coefficient.
These fesults demanstratéd that the Type of School and School Location

variables were or nothing, to the Explanatiﬂn of

" variation in school mean achievement scores 'DVE? and above' the explan-

atory power of the indicator scores. That is, the information contained
within these two variables was'fendered mostly redundant because it was
already incorporated in the structure of the indicators..

This was an important property of the indicators because it demon-
strated that, if they wére to be used in Australia-wide resource alloc-
ation programs, then schools from different school systems and in different
locations could be compared leELtly by examination of their indicator A

5COTEE.

IndlEatDT St bility: Theoretical aﬁgvgrgsshﬁg:

The preparation of the indicators was based on a least squares procedure

which used certain combinations of census percentage variables to predict

chool mean wafd Knawledgé scores. However, it was known that least’

‘M‘

'pfediztive power of composites arising from regréssiun analysis when-they =~

have been appl1ed to new-samples of data because successive random samples

- from the same population may d;5521 in the naturé and extent of the -

relationships among the variables being studied. Thorndike has described
the tendency for dlffErEﬂCES to exist between: relationships in random
Sﬂmpi%g from the same population as 'sample-specific covariation'

(Thorndike, 1978:162) .

777 Metk (196922057 has pfnvlded—a*fﬁrmulﬂAWhlﬁh -may-be -used-To— - =
estimate the dgﬁr}e of 'shrlnkagé' 1n multlple correlation EQEfflElEﬁtS V l
when a regression equation has been applied to new random samples from
the same population ’

. RZ = '1-(1-R2)N-1 N
I T A
Hhere RZ = the. 'shrunken' estimate of the muifiple éarrelatlmn coefficient, .
N = the ssmpiézsiée . ) » : E: o \'- .
AR ‘= the observed estimate of the multiple e correlation coefficient
and n = the number of variables used in the regression, analysis. -

w155




thn this equation was applied to the indicators the resulting

estimates of shrinkage in the multiple Earrelaticﬂ coefficients were

around 0.01 for all indicators. For example, the SR(ALL) indicator at
the l0-vear-old level was based en ten linear composites (see Table 7.3).

11
Also, the sample size was 271 and the observed multiple correlation

coefficient was 0.71.

Thus EE = 1-(1-(0.71)2) 271-1_
’ ' - 271-11
= 0.49
That is, the theoretical estimate of the correlati between the SR(ALL)

1nd1;atar and schaol mean Word Knowledge scores for & mew sample from the
same pnpulntlan of 10- year -ald schools was 0.70.

“The estimate of shr;nkage i

n the above formula was derived under the.
assumption DF ideal random samples. Under less-than- pérfatt sampllng
- conditions thl% formula provides an estimate of the minimum amount of

%hflﬁkﬂgg which could be étpg:ted Thorndike (19?5) has %uggasted that a

power of a regression equation is to divide the available data into two

parts and then conduct a ‘cross-validation' in which.the regression

equation-is develdped for the Flrst purt of the data and then tested or
" validated on the seccond part. ' '

Due to.the 1imited number of observations available it was not

indicators across age levels. The indicators develaped at the l10-year-
old level were tested ‘with the l4-year-old level ‘data and v1ce=versa._

This ';fa,,-rge' validation pfcvideg a more demanding test of the stability
of the indicators as predictors of school mean achievement than the assess-

“Fiifther, since.the instruments

“migiit based on. the theoretical formildas

t
used to measure school mean achievement were d1fferent between age 1eve,5
g Tty Qf the

cross-age validation extended the evaluat;an of the stabilit

indicators to ‘an even more éxactlng situation by CDmbiﬂlﬁg a test Df the ’

"indicators in a dample from a dlfferent population with a test of ‘the
T

ors with respect to d;fferént instruments used to measure school

ion have been presented in Table

Tha resu]ts gf the cross-age validat
8.10. The differences between the correlations in this table and the .
'cgrrslati@ns pregented in Table S .3 provided an assessment nf the shrinkage

15

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

Table B5.10 .oss-Age Correlations Between School Mean Scores at One Age

. Level and jgﬁ;;;tarsrbcvglcped at the Other Age Level

Szhggl Mean Scores Indlﬁ?

) tor —
- o SRCALL) - SR(SDCIAL) SR{BU UILT) C(ALL)
10~ Year oid Indlcatnré Applled to 14 -Year-01d Schools:
#Word Knowledge (1d-Year-01d) 65 - i 61 66 66
Literacy (Test 14R) o sl 54 _ 64 62
‘Numcraiy (Test 14N) 56 46 © 64 57 .
-Mean ;ﬁrrelatlnn ‘-61 54 ) 65 . ”éz
%§7Year Gld Indltqtars Applied to 10-Ye 01d Schools )
. Word anwledge (10-Year-01d)} 61 - 87 58 T 64
Literacy (Test 10R) 60 - 50 ) 67 65
Numeracy (Test lﬂﬂj _ 54 46 ) 61 59
Mean Correlatio 58 51 62 63

‘U‘I\

-associated with the application of the indicators to different age samples.
The correlations wers, as expected, somewhat lower when the indicators
developed at one age level were applied to the sample from the other age

‘level. The only exception tc this was the SR(BUILT) indicator developed

R

t the 10-year-old level. This 1ndlzatgr had higher correlations when
appiiéd to the li-year=mld samﬁie for both school mean Word Knéwiedge
and ﬂ umeracy SCOTES. T

Thc SR(ALL) and the SR(SDCIAL) 1nd1égt@rs suffered the greatest

dngEE of shrlnkag 'i' dlcatars developed at bath age levels. This

=
g
w
o~
I
H
o]
e
n
=)
=
=
]
-
oty

e for these two indicators developed at the

14 inT‘DId level bEE395 the, mean cnrrelatlcns ?shTuﬂk' Erﬁm-ﬂ 76 to

respect;vely " The Sﬁ(EUILT) and ‘theé PC(ALL) 1nd1¢atar5 exhibited a low
degree of shrinkage for indicators developed at both age levels. The
'SR{BUILT) indicator developed at the 10- yéar -old level was the most rnbust
of all the indicators. _ This 1nd1;atar had the same mean correlations when

spplied to either the 10-vear- Bld or 14- year -old samples.



in@iEﬂtQt§4HQrE,CQmPﬂTQdWEZEGTdiﬁgth'thg‘ﬂVEfZgE ‘of-the correldti

Gomparison of Indicator Performance

In order to make an overall comparison of the p erformance of the indicaters

a list of seven criteria was prepared. hese désecribed correlat-

41'_'

ies of the indicators and the remaining two were concerned

w

ionul proper

with asse of the precision with which the indicators could be used

"J’h

At each age level the indicatars were given a

ranking according to their performance with respect to the seven criteria.
These rankings have been presented in Table 8:11 .

In the following discus sion each of the criteria and the procedures
used to

rank the indiecators have been described.

Achicvement Variable

composites based on cenéus percentage variables which were highly :@rrelatéd
Therefore

the

with schonl mean achievement scores.

between the indieators and the three measures of school mean achievement

in Table 8.3.

highest at both age

~The average correlations were levels for the
" SR(ALL) indicator. At both age levels the average correlations then
decreased in magnitude for the SE(BUILT), PC(ALL), and SR{SOCIAL) indicators.
~ The rankings for this criterion have been présgﬁtéd for each age level in

the first row of Table 8.11. i

Saclal and Lgarn1ﬁg Handlcaps. Althaugh the 1ﬂd1catars were developed to

, it was
co :,dcrgd desirable that they should also bé~51gnlf1§aﬂtly correlated }

The 'Soeial' and

‘l.rl‘

with certain schoo

1 béhsvicural characteristies.
‘Learning' h s

a list of behavioural

o
'cap,

hich,

ndi

stics

character

[

.the

.theréfore carried Du;

O
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the

ic
would limit the :apsﬁity of these si,aals to pra:eed w;th ‘most. aspe:ts T
of the educational process. The indicators were thafefnre ranked SEPSrately
for the Socjial and Learning handicaps according tu the average correlations’

between the indicators and the handicaps listed in Table 8.5. o

Thé average correlations were very sinilar fo

age level. For exampler at both age levels. the dver o
SR(S0CIAL) and PC(ALL) -indicators with Social handicaps

second decimal plaEE Cal:ulatlcﬁs to the thi rd decimal

the rankings.

in order to th§L

158
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Table §.11

- Cfitéfiﬁﬁ ' e Tnd&ﬁégar o
SR(ALL) SR{50CIAL) SR(BUILT)  PC(ALL)
10 14 10 14 10 - 14 10 14
Achievement Variables 1 17 o ; ; - 2 - 75777 3 3
Social Handicaps 1 2 3 4 4 1 203
Learning Handicaps 2 2 4 ‘3 1 1 3 4
Cross-Age Stability 5 3 4 4 1 - 2 2. 1
Residuals 2 1 4 2 ) 1 4 3 3
Accuracy ’ 1 1 4 4 2 2 3 3.
Leakage 1 1 T 4 2 2 3

Mean Rank 1.6

7~ predictive power of thE'SR(SDCIALj indicator was &§n51derahly less -than..o-o:

in indicator performance was evident throughout many of the calculations

carried out to compare the indicators on the seven criteria.

Cross-Age Stability. In arder for the indicator

or
ation to schools in general, it was essential that the 5t1Eﬂgth of the
relationships between the indicators and school mean achievement scores
obtained for the 'development' samples be maintained for different samples
of schools and d;ffe rent measures of school mean achievement. ‘The

indicators were campared by EQnSldErlﬁg the average correlations between'’

scores for the iEfDSSéagé' aﬁalysgs deéﬁf;bed in

Ta
of thz indicators were constructed from these average tgrrelatinns.

the SR(ALL)? SR[BUILT) and PC({ALL) indicators at both age levels. The

the other three indicators at both age levels.

Residuals.  An-important characteristic of the indicators was that théy
ou

should ‘be ahle to be applied ts}schgpls in general with

ut recourse to

. the use of additional information concerning special subgroups of schools.

The 1nvest1gdt1un of residual varlatlcn described 'in Tables S 8 and 8.9

demonstrated that negllglblé gains in prédlctlve power were ssscglstéd

‘with the Type of ‘School and School” Location” variables. -

/
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most critical -areus of these :iI‘L_E:.terla -~ the Aczuracy aﬁd Leakage ass0Cc~

The rankimgs for the 'Residzruals’ criterion were based on the average

of the additiomal contributions tr fo variance explanation in Literacy and :

‘:‘m

sumeracy schogoX mean scores vhichkih ‘oce urred when the T}“pe of School and

school locatiom information was i¥ inclu d d in a StEpWLSE regression model

. following the inclusion of each E indi cator. The indicator havmg the

smallest meap additional contribuwe-utions was ranked highést and so on for

the other indicators. Calculatico._ons to the level of 0.1 per cent of
variance were Trequired to disdyim_minate between the perfamaﬁcss of the
indicators on This eriterion. THTherefore, while the rankings of the
indicators Jdif fered between fﬂgg I levels it was important to remember that, .
again, the degree ‘of difference § between indicator pevfgrmam:e was very

small.

racy _and :Leakage. The rankinzngs -of -the-indicators~for these two

criteria were obtained by calcpls®ating the average of the indicator

n‘

mates derived from the thegTs—etical model for Literacy and Numeracy
school mean Scores presented in ~ Tables 8.6 and 8.7. ’
The rankings vere the samg : for the Accuracy eriterion at both age

levels, but di Fferent for the [€:=akage criterion. The differences between

_ the indicators on these two critv=eria were also very small. Within age.

levels the max imum difference 1 £ Accuracy Lesses and Leakage Losses for

~both Literacy and Numeracy wag dsaround 2 per cent, and the maximum differ-

ence in the.average of thése Los ==ses across the Litéracy and Numeracy

“criteria was around 1.5 per centsc.

Overall Performance -

The means of the p’eff’grmaﬁt:e sAnrmkings of the indieators with féspst:t to
the seven Crlﬁf;rla have been pii‘c‘@sented in Table 8.11. At both age lévels’
the high mean. rankings of the §R§E(ALL) indicator showed that it had the

best. mn;‘mll perfufmance on thﬁsgé EfltEI‘lai In addltluﬂ it was 1mpartaﬂt
£he SR(ALLY 1nc i

"iated with pr,tztismn in resourfé=e alla:at;@ﬁ to those. students who would

"be in most nead of assistance, This indicator was therefore selected as’

the preferréé' indicator «:lf edzrucational disadvantage among_ 'e fnur which

had been devélaped for the 1deflE“tlfll:at1cm of éduzatlﬂnally di advantaged

schools in Australia. ’ ; T : \



\ chapter the four ind’it:at;c:rs of educationl disad\r’anttagé; SR{ALL) o
SR{50CIAL), SR({BUILT), and PC(ALL), were subjected to a range Bf‘analyse::%z )
which were designed to provide a detailed investigation of their
I erties. 'The performance of the indicators ws examined in terms of
. their :apia«:i}:y to (1) predict school mean achicvment scores (Word Know-
_ledge, Literacy, 'and Numeracy) and schacl'meﬁﬁ behavioural climate scores==
’ mlng Handicaps), (2) maintain predictive power with. _

<1
respect to school mean achievement scores when applied to different sampLes )

of schools and s ,,dentsi _(33 be able to be applied to schools in general
Without rér’:aurse to the use of additional informtion énncernmg special
subgroups of schools (Ty]::e:: of School and Schcml anatmn), and (4) dlsleg:}?
high levels of pr -ecision {Accuracy and Leakage) assgciatfzd with the :
identification of students who would be in most need of assistance,

dicators across th

criteria was
hen ﬁalgulatig:g

e in e
compared by ranking the indicators for each ErltEI‘IDﬁ and
the mean of these rankings. At both age levels the mean ranks of the =~
indicators suggested that, with respect to the criteria considered, the
_SR(ALL? indicator provided the best overall perfurmancs'. Therefore, thi=z

indicator emerged as the PréfEl‘I‘Ed‘ indicator amwng the four which had
been developed for the idéntification of edugatiénnlly'diﬁadvantagéé

schools-in Australia.

s
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-'Herﬁlﬁc d within a theoretical’ framewurk e

. . o S ST 149

- CHAPTER 9

THE 'MEANING' OF THE INDICATORS: REVIEW OF
'MODELS OF RESIDEVTIAL DIFFERENTIATIDN

Introduction

¢ indicators which were prepared and examined in the prevlaug Chjlers

The indicaters whicl
were based on school neighbourhood information. ThElI success s e
d

;cta rs of both school mean achievement scores and the incidence gf

g_a

arning and social handicaps in schools depended, | in part, upon i

‘.W

ituation that Australian school ‘neighbourhoods do. vafy in tefms of
census-based information. If all” Aus'rallan szhgul neighbourhoeds il .
exhibited the same profile of géﬁéus :haraﬁtérlstlts then the 1ﬂﬁ1Mus
would have had zero ccrrélatiaﬂ ith any other varlable CIn Taet df
this had occurred, then it‘w@uld have been 1mpasslble to’ caﬁskrg2§tm
indicators because the basic census percentage variablés which wegeused
in their construction would have had zero carrélﬁtiah‘with ﬁhé 14 terion

i

variable. used in the scaling procedures.

The_tendency for communities to exhibit differences in geogralal
space has received considerable attention by social science 235§agm‘.
workers during this century because of the grawiﬁg availability afcnsus
information and high-speed computers in many countries. This reseid
has maiﬁly been concerned with attampts to - dévelgp models of re§1de1

diEFerentiatiDﬁ whi&h désCfibé the patterﬂs and social dlmén51gﬂ3 ns0e=

_1§ted ‘with observed variations in :nmmunlty :h’raﬂterlstlts. In s

-thapter a révlgw of these approaches has been preseﬂted with ajm of

'§Eléctlﬂg a model of residential dlffETEntlatlﬂﬂ which would enabic

discussion of the meaning of the dimensions, asseésed by the 1ndieswmtu

" The review 1n1t1311y summarized- festnre% of -the- 'élasﬁiééli’ﬁﬂﬂs
of re%1dentlal dlfférentlat1an which were dev IDpEd in the United Sttes
duf;ng tge first half of this century. Thls,sectlgn of the reviowis
relatively brief for the reason that detallé? ‘descriptions of, the§MMEls
and eritiques of. th31r performance have been dlECUSSEd at length 1Mﬁ
lltératurg (for example,-Rabsan, 1959; T;mm5;21971, Murdie, 1976) .. imore

" detailed review of the Shevky?Egli Sdéial’Aréa Analysis model was (a

" “undertaken because this model provided an opportunity ‘to evaluate (¢

— 3
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meaning of the indigators interms &—f three dimensions of residential
differentiation which have letn showe—n to exhibit a high degree of
generality across a Tange of studies=s and settings.

, . : i

Hunin Etﬁlt.;:: 'y MDdElS

r——

‘The werd 'ecology' was origmlly us==ed by botanists and za'iagists to

describe the study of the plitionsi==ips of plants and animals to theix
physical env;rénment. ATomnl the ez==71ly part of this century a group of
ségiglﬁgists led by R.E. Pikat tlz=e UﬂlVEI‘Slt}f of Chicago, applléd
Samt:: of the theories and mocedures —of bielogical ecology to the study
of the growth of cities andthereby established the field af Yhumgn |

ecology" (Park; Burgess ah,d fekenzie=, 1925). )

" Certain processes whichhd bee=n proposed by Darwin and accepted by
botanists were transl:xt'ed by the Chi _cage school into human terms. For -

example, thgy—.dls:usggd Cﬁjﬂpct;tmn ) bEtween dlffEfEﬂt population groups

in termsz of areal ‘'inva ﬁﬂ' wentuz 11y leading to’ succ:éss;un'
{Burgess, 19?5) . : ) -
At the centre of the hun ez@l ogy model was the assumption that

the urban env;ranmeﬁt was qot 2 randaom colle ::t;u:m of buildings and
people but rather ‘'a mesaigof socia. 1 worlds' (Wirth, 1938:2). The
pieces in this m@saicﬁére scribed. as 'natural: aress‘ each of which

represented 'a territorial uit wh@s!sse distinctive charscter;stlcs -

_ physiéal “economic and cultinl - arese the result of the ‘unplanned opera-

‘tion of Eculag;cal snd soetil prm:gsges' (Burggss, 1964 : 458)

H.‘

In later emplrlcal stulies (re:v
IESEET‘ChETS began tqf'quégt:nn shethe=—= the natural area was an acceptable
unit with which to describe the strue=—ture of hu:nan c:l:xmmun ities. These

studies demanstrated that £h 1déﬂt1£1{:at~1aﬂ of natural areas wgs;‘
|

dépend’gnt upcm “the type of ki whick—a was examin ed, dnd also thaﬁ the

c:li;gl,:al f::rc:és which hadbun prop——osed to be in strumental in he

form ation of natural areas i taken no account of the importance of an,

M

'vindnmual s sentimental andsmbolic—= attachments to a residential area.

\ S Burgess ' lncentz=ic Zone };‘Qﬂ;el S /

The lnvestlgatlans ‘of the Chicige ecc==>logists associated ‘with the natur al
thy were ExtEndEd by Bi==rgess (19?5] in order to /Explaln

areas-of the

e

NI o
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andesuccessio

.minutes of trav

“ward along distinct radii,

certain spatial patterns in the development and community structure of

urban areas in the United States. The ecological concepts of invasion

ion
as a series of concentric circle
BRuroess (1925) presented WO charts whieh showed five cgncgntfic'
circles de 5§r1b1ng the zones of development in an idealized :1ty and
the city of Chicago. These _aﬂes were defined according to principal

tand usage: (1) '1napj - the business district, (2) ‘zone in
(s

invasion by business and industry, ,") 'zone of workingmen's homes' -'a

ie
zones but who de51réd to live withim easy reach of ‘their work, (4) resi-

dential zone' - a zone of hi

districts of 5ingle

suburban areas or llltE citios which 'were within thirty to sixty
fal

r sa
.1 time from the central bu31ﬁess district.

that Bufggss' zones we

e i
treal' divisions describing distinct social units, and that the model

H
ek
=]
]
o
|
R
=
=
=
in
o
H
-
v
st
]
i
i
i
w
w

was not appl cable to sma
i

| : .. Hoyt's Sector Maﬂelu”

Hoyt (1939) suggested that the d1str1but1an of eity n igﬁb@urhnéds accord-
. =

e
ing to their social prestige’ ratings was characterized by a tendency t

e
follow secteral patterns emerging fram the city ce trel The sector mode

. accordingly rupasgd that.different types of reSlﬂEhtlal areas grew out-

and that new growth on the are of a given
e

sector tended to take on the character of thé imitial growth in that

5eCtor.

zctor model was based on Hayt‘t'examiﬁatiaﬁ of average rent

e
levels in a large number of cities in the United States. Hoyt presented

f the average rent levels 1n the cities in grdér o demaﬁstrate

11 1@,4

were combined inte a theory which portrayed urban growth
5

surrounding the central business area. .

n' = an erglnslly resid ial zone which was-being subjected to
s ‘who have ‘escaped' from the inner

gh elass apartment Euildings or of exclusive

i
dwellings, and (5) ‘commuters zone' - a zone of

—
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. filled in thé gvailable sectoral gaps or weTe located

=)
‘models.” Timms (1971:2

that the point of origin of this sector focussed on the.location of the

retail and office centres where members of the population with high

incomes tended to work. The growth of this sector dominated all others

as it moved outward from the centre aleng lines of travel or towards

another building or trading centre and away from areas of current or

potential industrial growth., Intermediate level rental areas tended to

hved

surround the high rental arecas on eadh side. The low rental arcas either

h;gh or intermediated level areas hefore thé previous

vutwards in a sectoral fashion.

Criticism of the Hoyt model (reviewed by Timms (1971:227-229) has
centr=d on the use of rent as an operational measure of social prestigs,
and ualso on the vague definition and positianing of sectors within tha

» model. This latter problem has Iimited the usefulness of sany :ubsequent

attempts to test the peneralizabi lity Ef the model because researchers

have, in the absence of a detai

'

often resorted to the use of arbitrary geometric sectoral divisions o

i
L

the ci y area.

and Ullman's Multiple Nuclej Model

Harris and Ullman (1%45) rejected the concept éf\a éinglé centre of urban,

development which had been a feature of both the zonal and sectoral models.

" The number and type of .centres or nuclei were considered to vary from city

(1) the need for specialized areas,

‘for example large scale transpar ation by rail, waterjvetﬁ.;'fzj the -
er ther of industfigs for mutual benefit, (3] thexiﬁcampate )
it) ' reas, for example high status residentia 11 areas and
tri (4) thc need for stogage and- dlstrlbu'iaﬁ centres

outside the high-cost central business 3T235: N )

The multiple nuclei model described a much mgre.z@mpiex pattern of

urban'develapment than the zonal or sectoral models. It was not a radic-

_ally different approach ?ut rather an attempt. to introducé an extra

" feature into the explanation of the nature of urban. development which

would account for the observed deviation of many cities from these two

211) has ‘described this model as 'a caveat to the _ _ |

more Lérérél zonal and sectoral models',

R 152153 - -



integration of the Zonal and Sectoral Models y

v A great deal of the initial empirical investigations of the zonal and ..
sectoral models of urban structure were concerned with s&parate tests of T
the utility of each model Aﬂd 2uch of the models was shown to have limited

gener dllndhlllt\ Eventually Berry {1965) proposed a multidimensional

approach to the problem by: suggesting that the zonal and sectoral models

-

woere independent ﬁQditive contributors to thé total socio-economic

ted that residential

[
M

structuring Df city neighbourhoods. Béfry ugge

aracterized by axial /variation of. neighbourhoods /

/

ructure Lnuld he

and condentric variation of neighbourhoods/

%tudlg% which had Emplgved Jﬂﬂl}SiS Q:

separate cffects of hmﬁes and qgctnr¥ in thE dis

characteristic

The earliest of th:%é studies appears to have been

* Anderson and Egelanp‘s (lasl) dnal} is of the spatial variance of a number
ociocconomic measures within four Eltlﬂ% in the United States.

Anderson and kgeland used a two=- fditur analys;s of variance design tég

-asses5-the spatial vsristlaﬁ aﬁ an index Df 'social rank', composed of

and education measﬁres and an index of 'urbanization', composed
¥ A 3 P

Fhé results of t

strated that ;ac1al rank varied Eriﬁélpﬁlly by secto

H
e
n H

by cuncentrig rlngi .Later studies which had emp,afé

[« M

7 \
é51gns @btaiﬁed similar- rEEult% A raﬁge of these 5tud

reviewed by Murdlei(19762247§?583.

h

|
Shevky and Bell's Social’ Afea Anal 5is Model

Coast of the United
spatlal arrangemént
an society.

\g invest-

on in the -

“.sco (Shevky and William 1949; Bell,

studies represgznted a change in emph3315 .

l Tﬁése fsocial . .
- / : ). \ . / s
froa a search for EDﬁ%l stent patterns of ur rban growth to a concern with
!'[ \ \ . H . .
1/; £ R " B . \\ J‘ - :
i { z L 153 * i B .
/ [ . 3 f- :
/ . ’ N } Egtj ! : o, ’
s : At B ior EREN N - . L
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structure’ in

terms of ecological processes,. Shevky and his colleagues sought to relate

the nature and extent of residential differentiation to the social forces
t

as a whole.

—
]

which were characteristic of soc

We conceive of the city as a product of the complex whole of

modern socicty; thus the social forms of urban life are to be -

understood within the context of the changing character of the
c

iety. (Shevky and Bell, 1955:3)

larger containing. so

¢ theoretical rationale for the social area 3ﬁ31}§15 approach was
ed in detail by Shevky and Bell ({1955). The cornerstone for the
rationale was the concept.of societal 'scale', a term which had earlier
bean umplav;d by social anthrupalagi ts to describe 'the number of. people
in relation and the intensity of these relations' (Wilson and Wilsen,
1945:25). By combining this concept with Clark's ClQSl) research into the

division of labour in society, Shevky and

in societal scale was synonymous with the

i

industrial society:

It is our contention that the postulate of increasing scale in
. modern society gains in analytic utility when we are able .to
specify that in all technologically advanced ‘modern societies
the most important concomita of changes in productivity, and -
changes in economie organization with the consequent alterations
of social relations, has been the movement of wor ing population
- from agriculture ta manufacture, and from manufacturé to commerce,
communic on, transport, and 5érvize. _(Shevky and Bell, 1955:8-9)

The effects of increasing societal secale were linked by Shevky and

n
Bell to Wirth's (1938) 5@@1@1@5@:11 definition of thE city in relation to

-population size, population density, and hetgrcgen21ty in the social

‘composition of the population. However.they challenged his assumption that
it was the city which was the underlying ' prlme mover' in the rggént trans-
formation in the SEElE of Western society. Rather, the

n 5
‘economic expans were éonsidered more important because the focus for
an 1n§rga$éJz;ﬂ$ca%;_wa;-§n the 'total society' as well as on cities within
that socicty. . - . . #

o
4]

The .essential features of the GClal area model have been presentéd
in diagrammatic form in Figure 9.1. An increase in societal scale was
assumed to be reflected in three sets of trends: changes in the distrib-

“ution of skills, cha es in the structure of productive activity, and

changes in the co mposit ion of the population. These three trends were

-
b

L - e o léilgz.ji-' 1 | ; ; :- '
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considered to lead ta rhres qtvucturnl reflections of change whlﬁh can

be used as factors for the stuey of social d;ffcrentlﬂtzan and stratifi-

cation at oa part;cula; time in moderr society' (Shevky and Bell, 1955:4-5).

The finul step was to 'select meas s which could be used to assess the
1

a &
“factors (or constructs) luh;l,,d tsgeial rank', ‘urbanization', and

'sepregation'. The construct lubels in brackets in Figure 9.1 refer to
Bell's (1955) vevised formulation of the original Shevky and Williams

(1949) labels.

The first construct 'social rank', or 'economic status', was measured

by ‘nccupatién‘ (based on 'the total ﬁumber of craftsmen, operatives and
labourers per 1,000 employed-persons' (Shevky and Bell, iQSS:Sd)); and
vschooling' (based on 'the number of persons who have completed no more
than gride school per 1,000 persons 25 years old and over' (Shévky and

Bell, 19

:551). 'Rent' was later remo oved from the measurement of the
sacial rank construct because it was considered that the rental controls
introduced by the United States government during the Second World War

might have affected the validity of rent as an index of social rank.

The second construct 'urbanization', or 'family status', was measured
by ‘fertility' (based on 'the number GfAChildTEﬂ under'§ years per 1,000
females aged 15 thrdugh 44' (Shevky and Bell, 1955:55)), 'women at work!'
{(based on ‘the'number'gf females in the labour force per 1,000 females
14 4

rs old and over' (Shevky and Bell, 1955:55), and 'single-family .
dwelling units’® (based on 'the number of single-family dwelling units per
1,000 dwelling units of all'types' (Shevky and Bell, 1955:56) .

The third censtruct ‘Ségrégation' or ‘ethniec status', was measured
'by 'racial and national groups in isolat ion' (based on the number of non- -
white minority persons, for example Negroes, Mexicans, Cubans, etec., and.
the number of fﬁféigﬁ;ﬁdrn whites, for Etgmple Poles, Czechoslovakians,

Hungarians, cte. [Shévky and Bell, 1955: 56- 57)

For each of the three constructs two altETﬂatlYE names were [
‘Shevky |
and the second to the- name,preferred by Bell. 1In an appendix to Shevky

hyvahevkv and Bell.

and_Eéll's ClQSS:éS) description of how to construct the. three indices,

each author provided a brief statement in support of his position.

Bell emphasized that his preference for the word 'status' did not
refer-to a prﬁ%tige'&mnﬂatitiani Rather, the word status described 'each

sub-population's position with rcapect to each dimension or factor' (Shevky

co. -

: ‘%8s 1 6
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er
-names of the con

andvﬁull, 1955:08), The main point of disagreamént between the authors

appears to have been associated with the labelling of the second construct

-

as either 'urbanization' or 'family status'. Bell considered 'family
t

s2tatus' to be a more limited ccﬁéept than 'urbanization' and was both
closer to the varlables which were used in its measurement and more

easily interpretable. i

In a later publication Bell (1965) made further modifications to the
1structs by replacing ‘economic status' with 'socioeconomic

atus' with 'familism', and 'ethnic status' with

rﬁ'

status', 'family st
'ethnicity'. These names appeared to be more congruent with the measures

which were used to construct the 1ﬂd12 5. In particular, the removal of

i

the word 'status' from the names of §he second and third constructs
sutisfied the earlier concern expressed by Bell that there should be no
connotation of prestige associated with these constructs. These later

labels have. been used in the discussion which follows in thisvihapter;

Since the initial puhlitatiﬂﬁ of the Shevky-Bell social area analysis model
there has been considerable debate concerning ‘'both the theoretica

ations of the model and the qenerallty of the three d1menq1@ ns
ial differentiation,

Thepretical Fﬂunditiaﬂs. The debate in this area has mostly centred on

Shevky and Bell's reliance on the conhcept of 'scale’ and their proposition
that a causal SEQUEﬂtE could be established which began with a theory of
social change, evidenced by changes in 'scalé' and ended with a theory '
of residential dlffﬁrentlatlun, evidenced by the emergence of ‘the 'socio-

e
economic status', 'fam,llsm‘; and 'ethnicity' dimensions.

Shevky and Bell's use of the concept of 'scale' borrowed héaviiytfrﬂm

the work of Wilson and Wilson (1945) and was defined as 'the scope of

SQ:ial-iniéraétiGn and dependency' (Shevky and Bell, 1955:7); _Hawevef,

as_Timms (1971) has noted, the presentation of the steps in the formation

s
£ e onstructs and indices indluded this meaning as only one of the 'aspects

] [}
Iy
™

ﬁc*gasing scale‘:
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What is elsewhere treated as providing the definition of
changes in scale is here treated as but one aspect of them.
I1t-is unclear whether the concept of increasing scale is
intended to reference an independent set of phenomena,
concerned with social interaction, or whether it is mérely
intended as a general term to de§zr1bé all those historieal
trends which reflect the change- from traditicenal agrarian
forms of social organization to those characteristic of
modern industrial society. (Timms, 1971:159)

While Timms noted some lack of clari ty in the way in which societal
scale was ,efiﬁéd and then applied, Nadel (1 953) and later Tanes (1969)
pointed out that difficulties of interpretation were alsc associated with
the inter rpretation of this concept provided by the or glnatcfs of the
term 'scale'. Therefore there seems to have been some degree of inevit-
ability in the criticism which has been levelled at Shevky and Bell!
use of the concept.

Extensive consideration of the nexus between the issues of definition

1le' has generall} been aveided by

‘L\

and application of the concept of 'se:
the proponents of social area analysis. It would appear that most authors
have been content to accept the notion of increasing societal scale as 'a
shorthand equivalent for the pracesaeg of urbanizati on, iﬂdustrializ&ti@n;

and modernization' (Jones, 1969:17).

The second aspect of the theoretieal development of the Shevky-Bell
model which received a great deal of criticism was concerned with the
propased ll;hgge between inereasing se cietal scale and the dimensions of
rzs;dent;al d;fferent11tign. Shevky and Bell provided limited evidence
to suppert aay meaningful 11nkag§s‘bethggn these two societal character-
isties. For Exampléjvthey'prﬂvided no substantial evidence to .explain

why 'a changing distribution’'of skills' should necessarily result in the
ignifi csnt d;ffarent;at;ﬁg factor among

wm

construct of social rank being 'a

dividuals and subpopulations in modern society’ (Shevky and Bell, 1955:17).

S ciency in the social area analysis m@dEI; Udry Exiénded his
analysis of the mode 1 to suggest that Shevky and Bell's 'theory cf :
iricreasing scale' ,”d their 'theory of 5ubarea dlfferentlatlnﬁ' should be
considered as separate theories (Udry, 1954 408-409) .. An’attémpt by Bell

and Moskos (1964 ) to answer these issues was presented in the form of a

simple analggy ~ but this has generally been considered by experienced

saﬁiglaglst to be an inadequate justifieation 1
1971:141) .. o : I
S . . C i '
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bimensions of Restdential Ditferentiation. The debate in this aread has

been concerned with a group of empirical studies.which were carried out
to test the Shevky-Bell hvpothesis concerning the dimensions of residential
ic

differentiation. These studies may be classified into two broad groupings:

Studics-khich have examined the dimensionality of the variables which were

used by Shevky and Bell, and studies which have examined the dimensionality
of these variables in addition to a broader set of variables derived from

census informatien.

¥R
variables was carried out by Bell (1955). This study employed factor
analvsis to examine the 1nter£arrsl ions among these variables for Los
Angeles and 5an Franciséé, The centroid technique of factor analysis was
used ro extract three factors which were then rotated to an gbllqué
solution.

The three factors which emergcd from these analvses confirmed the
éhcfk?éﬁéll hypothesis that socioecconomic status (with high loadings on

‘pecupation’, ‘education’, and 'vent'), familism (with high loadings on

'fertility', 'women in the labour force', and 'single-family Jwel
units'), and Ethn]LIC} (with high loadings on 'subordinate ethnie groups'}

each. represented a 'discrete social factor which was necessary to account

for the differences between urban subpopulations with respect to social
_characteristics’ (Bell, 1955:46).
=~ - Inspection of the item-factor correlations provided strong support

for the Shevky-Bell p@stulate that the nd xes selected te measure the
soclioeconomic status and familism constructs formed unidimensional measure-

ment instruments.

van Arsdol Einiix(19533) used similar nethadalagy to- test the Shevky-
11 model for a group of cities in the United States. The results T
confirmed the existence af the three Shevky-Bell dimensions in six out of .
thé ten ,tif;-whlgh were examined.  The four cities which did nat exdactly
. T Fit the model displayed relatively high item- factor correlations with the
' Dcccnamlc status factor. These cities were found to be luaatéd in

the South of the United States and had high proportions of Negro populations.

Van Arsdol et al proposed that thg%c Findxng; indicated thﬁt 'the range of
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not become Jdi=zassociated from secial rank' (Van Arsdol et al, 19 581:

252). Timms later h;ntLd that these 'deviant' cities might well reflect
o c

ocietal scale hlthln the Uﬁlted States and therefore it~
was ‘clearly unrealistic to ignore fegignal differences in mudernization
W

ithin national boundaries' (Timms; 1371:156).

in a second investigation Van Arsdol Etrdl (1958b) tested the Shevky-

Bell model by applxii factor dnalysis: to a correlation matrix obtained.

by combining the cen information from the ten cities which had been ' |
examined seer1tElv in their first study. The three factors which emerged
were closely in agreement with the model and the results prEV1au51y

obtained by Bell (1955).

Associated with grh;dér Set of Variables. Tryon (1955)

(b) Dimensio

was the first researcher to. employ a wider list ¢ " ‘-“les than those
proposed by Shévky and Bell in ﬂrdér to identify - 1 areas. He applied

a cluster analysis technique to 33 census variable s to obtain clusters

of related measures, Examination of the iﬂtercﬁrrelﬂ?iﬂns suggeéted that

the variabl&s: ‘SDEiEEEDﬁDmlC independenée', ‘family life', and tassimi-

lation'. Tryon noted that there was considerable si’llarlt) between these
empirically derived clusters and ghe three constructs proposed by Shevky

and Bell.

LitQT reviews (Robson, 1969; Rees, 1972) ha%g‘suggested‘that there
was a hlgh degree of sub;ect; ity issociated with Tr ryon's clustering

ns and that for this reasen his technique has*had 1i mlted further

Anderson and Bean (1961) also employed a wider group of variables
to test the generality of the Shevky-Bell dimensians The study was

designed to assess whether similar factorial struttures te those obtained

.by Van Arsdol et al” (1958a) would Emerge if a range of variables in addition

to the Shevky -Bell varlables were 1n§1uded in the analyses.

The matrix of fnntar laadlﬂgs which eme ged §hnwed that the SDElD-

economic status and ecthnicity factors were répfﬁduﬁéd but the Fﬁmllisw

factor %pllt into two separate fﬂctﬂrs. Anderson and Bean'lsnelled these
two factors as 'urbanization' (which tEnﬂEd to dlscrlmlﬁﬁtﬁ between apart-
ment house areas and sinple family dwglllng unit areas) and 'family status'

a
(which tended to discriminate between areas with different fertility levels).
- | . )

1&3-‘,,_5
- -jgi

-
o
=]




two factors suggested that 'urban-

The pattern of loadings between these

izution' was mostly describing variations in housing characteristies while
5¢

'family status' was mostly deseribing variations in the social character-

ics of the family.
Schmid and Tagashira (1961) demonstrated that the basic factors of

poioevonomie stuarus, dhlll%m and ethnicity were invariant under the

uw,

¢condizions of change in the numbers of variables which were employed to

represent the same cgmmun1;§! The three basic factors emerged from factor =
analyses of sets of 42, 21}, 12 and 10 variables which had been used to
deseribe the residential sfru:tufc of the eity of Seattle. FTFurther

anialy

"I it

zes carried out by Sweetser (1965) in lelsinki validat -cd this
rom

and pr

ted the conclusion that 'écological factors are invarian
mpt
et

substitution, addition, and subtraction of variables' (Sw ser,

Following the initial use of factor snﬁlvsii for wider sets of

vartables by Anderson und.Bgan there has been a virtual avalanche Qf

-studies which have appliéd the same methedology to ever- gTDWlﬁg numbers of

social scttings and variables. An excellent systematic review of these

o
studies has been presented-by Rees (1972). Among the-studiés carried out

i

in the United States, Rees found that most identified one socioecchomic

factor and at least one ethnicity factor (depending on whether ethnie
Aroups WOore ass cd by one or more variables describing minority graups).

Mgst studies also shmwcd some form of familism factor, hawever there was

a substantial number of studies.in which two factors bearing ‘some anne:tian

. with this tHeoretigal construct emerged.

traditional Shevky-Bell factors,

t
xlated to the mobility of the population,

many s

t e
—“to the degree of recent migration, and to areas of recent‘papuiaticn

i
b

’gf@wth! While some suggestions were made that a factor describlng ‘these
processes Shﬂﬁldvbé introduced into the 'triad of Shevky and Bell constructs’,
Rees commented that thesé m@blllty/mlgratlan pIDCESSEb were dynamlﬂ in
-nature and would c@nfﬁsé the generally 'static nature' of .the social. ..
Eharnctérisgiés of residential structure (Rees, 1972:287).
" Rees attempted to extend his'ﬁnmparativg anaiysis‘tc.similar studies
carried out in ﬁlacés outside, thé'Unitéd States. However ceftain diff--

7 sets used tD dc%gr;hé the United States Stuglesi These IEVlews,

which cavcred studies carried out in Europe, Can§d3,~E§yptg and India will

161 . e ‘ B
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not be further Jdiscussed becoause the technical difficulties of comparison

led Hees

* analysis as ‘tentative

in the ex

A more recdnt review of 'factorial ecology' studies by Johnsten

{1476) Eame to a similar condlusion as Rees with Tespect to the consistency -

of the Shevky and Bell Jdimensions:

fgr the major finding, common to a majority of studies,
es3 of location and cultural context of the relevant
. gener 111tv QF §hévkv and Bell‘s three dlmeﬂzlcﬂal

(Jahnston, 1976:‘17)

Johnston_also Lammeﬁted that the accessibility of hlgh specd computer
ch hud 4l1§\ed res h
iables had not negated the Shevky and Bell model. Rather,

\fﬂLllltl 25 deE émplgy,1n2r3351ngly larger

\
Vumbsrs af va

ghgsg larger scale investigations had added to the model by ‘developing
akpects-which were either overlooked by those authors in their search
for high-level generalizations or were not relevant to their data sets

ﬂn&,stud; areas' (Jehnston, 1976:217). ;

o \ In Au%tfdllﬂ the

city @F Melbourne ana employed prlntiﬁﬂl

igate the faﬂtar structure of 24 census
vari ablg; dé%crlb;ng residential characteristiecs. Three pflnii? al
Eﬂmpﬂnent% emerged from these analyses: 'SES-Ethnicity’, 'Familism' éﬁd ) i
Narthuastern FLeréan Settlers’' These three dlmens;ans provided a /

ren%ﬂnavlv similar structure to the Shevky- Bell mmdcl however the coal=

' ecseenece of Socioeconomic Status and Ethnicity an th: first prlnﬁlpal

‘kﬂmpgnént could well have been associated w;th the Drtheg@nality and

rotation restrictions placad on the factor 5§ruatu : Jones ClQSB)
T jéctian of rotational procedures was 'by design ot 1gngrﬂﬁce' because
he had ‘structured the aﬂalyses on the hasis af a ET E{péﬁtltlﬂﬂ rather

-than nnt;uns “‘of data. explarat;ﬂﬂ ¥ f
\ ;

. . , < st
A later lnrgc scale investigation of the structure of residential

differentiation in Australia was carried out by Logan

Prlgclp;l component anglyS%S ollowed by'Varimax rotation of factcr% was
i : : : i s . . R =
employed to separately examine a set of 22 census variables which deseri bed

.. . = L _
the Australian State- Eath al cities and the non-matropolitan regions of--

Australia.
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the facter structure of residential Jdifferentiation of the capital

,,ky;Bcll.muﬂci - although some city-

from the analyses. The strongest factors

to emerge in all cities were 'Socioeconomic Status'; 'A Factor Identifying

Differences in Dwelling Types' (which was closely linked to the Familism.

construct). Logen et_al (1975) noted that in most.cities familism was
divided into two or three separate Jimgnsions, one which identified '

dwelling tvpe variation, one which identified the very recent, high
fortility, suburban areas, and, in some- cases, another which separated

out the proportion of females in the wafkfarce.

The factor analvses,:arfled out for the non-metropolitan regions

employed a different list of census variables and theref@ré it was not
possible to compare these results with those antalnéd for the cities.

This list of variables was narrowly defined to bé 'ind! cati
=}

T s}
of livi ng' or ‘quality of life measures' (Logan et al, 1975:61). The

e

" factors which emerged from the analyses were, not surprisingly, somewhat-
1

Jdifferent from the aaalyses for cities - and they lacked simplicity of
structure and interpretasion,

, Summary

i

In this chapter a range of models of residential differentiation has been.

reviewed. These models have ranged from the early human ecology and zonal/

i
sectoral descriptions of urban growth to|the more recent Shevky-Bell

5iﬁn§ which describe residential pattar s in peographical space. :

i Certain aspects of the thegrﬁfita foundations of Shevky and Bell's:

sociat-rFea analysis model have received considerable criticism. In part-
ink:

=

icular, many authors have disputed the validity of the 1mplled causal

'Same ETlthS

%5, the

J

ation in studies carried aut for dlfferent sac1al SEttlﬂgS and

émplﬁylﬁL h41 hldg riﬂgé of var;ibles has beén cons

a
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o The rescarcher faced with.the evidence of this d bst iz -therefore

2 . oL . . - < i
left with a 'theory' whieh has questionable logical sftructure -and yet

*ntial diFferénfiatidn! Thé most useful resulutlun af this difficult

reasonably firm predictive properties with respect tfo the nature of
n

situation has bden presented hy Jones (1969):
i . :
... L propose to accept Shevky and Bell's discussion of the
mujor trends in recent social change not as a formal theory
. diet g the lines of subsequent analysis of 1 ”baﬁ TESidEﬂtial
* differentiation, but rather as a set of sansi
- directing attention to basic forms of Sﬂ,,,l=differentlat1an
in modern industrial society, a view which seems quite consonant
with their original intentions. Seen in this way, postulates
bout increasing societal scale constitute a conceptual scheme

v within which-changes in social differentiation and Etratlfl—
cation can be analysed. (Jones, 1969:21)
The majority of the studies which have investigated thé‘ggneralize ,
ability of the Shevky-Bell dimensions appear to have concentrated upon-the

‘use of ceonsus data to examine aspects of residential differentiation in
urban arcas. This focus of researchers' efforts on urban environments

probably has its origins in Shevky and Bell's Driginal use of the cities

of Saf Francisco and Los Angeles to present detailed dEs;ripﬁign% of
applicati@ns of their theérf (Shevky and Bell, 1955) and to provide valid-

- atory evidence for the existence of their three dimensions of residential

i
diff rentiation (Bell, 1955). a

A c@ngéhffatiaﬁ on.urban -settings was, in Shevky and Bell's view,

an/ unnecessary constraint on the situations un which their theory could

be applied:
L
To date all the publishked work utlli:iﬁgﬁ this method has dealt
with the census tract as the unit of analysis ... and the major
focus of interest is the internal differentiation of a
particular urban area. There is no reason, however, why a

typology based on the three social dimensions - Sﬂc’ﬂl rank,

.urbahization, -and segregatlan - could not be utilized, wit
different specific measures in the indexes if necessary r
he study of cities with the city as the unit of ana 1 '5 for

. t
= : the study of re g s, or even' for the study of coultr
CShévky and_Bell, 1955 20;
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“In this study the 'preferred’.indicator Gf

he Eharacterlstics

SR({ALL), was dgvelapedéfram census data de
o

e "t
f neighbourhoods surraundlﬁg Australian. sc efore, in keeping -~

with Shevky and Bell's proposal that their three social dimensions were

L

jicable to_units of study beyand census dE;:rlptlans of urban”settings,’ °

wy

» o : . .
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indicator scores, " This investigation has been discussed in detail in the

toltowing chapter.

i v
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: \
CHAPTER 10 ‘ \
THE 'MEANING' OF THE INDICATORS: CDMFARISDﬂfGF'THE\ = . P
§ : - ' — :
RFDIEATQRE WITH THE DRIMENSIONS OF SCHDGL - \
. \l—l[dlliﬂl”dl@ﬂu RESIDENTIAL DITFLPEN'II:\TIDN \
t ’ | \
: Introductic \
\
1 : N , . e A
! The SR(ALL) indicator was selected as the 'prgferrcd'»%ﬁdi:atcr of pducat-
ional disadvantage in Chapter 8 beeouse of its better all-round per%grmaﬁcé -
on sevén important criteria. In this chapter consideration has been \given
1o An,tn\e;tl :ation of the meaning Qf the ores obtained from this i
= —— - 4
indicator. i \
. The development of the 5R(ALL) indicator was tentrgd around a Saries

of stepwise regression dndlyses which selected subsets of census pcrcéﬁtaga

variables to form linear composites and then combined these in order to | -

provide an indicator which waé'ﬁiximiily correlated with school mean \
. ‘.,
achievement scores.  Thi: . i

{ optimize the predictive power of the indicator scafes, Some¢ minor inter- |

vention was taken during this procedure to avoid tethﬁ ical 'ragléms of

face validity associated with the appearance of suppr s550r Telationships

|
! in the regression anﬂl}sesg However the overall development strategy 2
: wis not céncgrﬂed with the fashioning of indicators whose face validity - \ ?
! wguld fit some current or-past SQEIGLQEJCEI model of causation to the
! educational envirohments of Australian g£udgntsi \

Bv way of example, the inclusion of the lihear’ composite describing
bathruam and Kitchen facilities

in the SR(ALL) indicator at both aggéiquIS
oc :urred because this linear" Qmpasité

added. tﬂfprediétiVE paweri, It was
s ©not

s¢ added because the llﬂﬁar composite

ional achievement concerned with either the effeéts of wgshiﬁgvand ég@king

| facilities, or the effects of adequate h@usiﬁg; for which

this linear

composite m;ght have provided a surragate measqre. e
: . A o o s mmesr:
Consequernitly, when the questlun What is tﬁé mea ning of the SR({ALL)

- - indicator scores?’ was pased therc was some témptatlﬁn to retreat to a

.response couched in terms of the technlcal pru:gdurés used in the
%trﬁtcg' 5 of .ndicator Egnétfu¢t1an ratber than attempt to answer in terms

of a des 'i?ticn of those-social Eh

Eterlstlcﬁ of 5¢hgal neighbourhoods

[

O
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which were desvctated with the indicutor scores. The difficulti

a simple and intelligible answer of the latter kind

tnvolved in providing

he readily demenstriated by an inspection of the correlation coeff-

icients between the indicator scores and the complete set of linear

composites which were camdidates for inclusion in the SR(ALL) indicator.’
th%L correlation coerficients have been listed for both age lev rels in

fable 10,1,

four being common te both age levels, the correlation coef

from moderate to high pusitive values for all linear conyp

ing to note that, due to the intcrgﬁrfglﬁtion nmaﬁg:the linear

ites themselves, there were many linear Qﬁmiﬁfltes ngt [included in

VAN S

the SR{ALLY indicator which had higher correlati

u—u
2]
‘Jﬁ

ne

wore ineluded, ’ .

The pattern of moderate to large positive correlation coefficients

jtoes 1nuludcd 11 thg %R(AIL) 1nd1;1taf showed that

for the linear compo

the SK(ALL) indicutor. was a complex dimension related to a W1de spectTum

uf school neighbourhood cha istics: oeccupation, education, industry
type, country of birth, period of residence, age, type and size of
Jdwelling, bathroom and kitchen atllltlésj and density of living arrange-

ments. This wide spectrum of characteristies made it difficult, if not

impossible, to readily deduce a déScf1ptive name for the SR(ALL) indicator
from the pattern of corrclations in Table 10.1 which would 'eapsulize the
substantive nature of the facter and enable others to grasp its meaning'

{Rummel, 1970:174) .,

while sin inspection of thc pit ern of correlations between the
SR{ALL) indiﬁataf and the.linear composites 'sad in its construction_ '
provided little assistance in deseribing the 'meaning' of the indicator,
an examination of the groupings of linear composites hinted at the gﬁ1st—'*

ence of three subdimensions within the overall indicator scores wh1ch

_paralleled the three Shevky-Bell dimensions. For example, linear composites

1, 3, 4, 5, 8§ and 9 were concerfied with the DCEupﬂtiﬂﬁal and educational
1d

“eould -be linked to the

rth and the per

papulﬂticn and could be 1pprgpr
sci
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Table 1o Corfelations Between the SR{ALL) Indicator and the Linear

Compusites ot I'e

‘centage Variables (10-Year-01d Schools

and 1d-Year-01d Schools)

Age ,ij

Group Source of

Linear Composite ~10-Year-Old " 14-Year-01d _

T Included r Included
in SR(ALL) i

I. Occupational Status (M) 44 60 YES

"

Occupational Status (F) . 27 30
"3, Occupational Type (M) 90

3. Occupational Type (F) 86

5. Industry Type a5

. Marital Status 37 53 YES

8. Qualifications (Obtained) 83 " YES 75

9. Qualifications. (Studying) . Jd6 60 YES
10:Qualifications (School) 66 ' 68
11.QDuﬂiF; af Birth 62 :
12.Period of Residence 42 YES 28
13.Age 39 50 YES

"1 Type of Dwelling. »

“15.5ize of Dwelling.
16.Age of Dwelling
17.Bathroom + Kitchen ° B = YES 71 " YES'
18.Facilities (Sewerage,etc) 30
19.Vehicles : 58 : 70

'20.Household Class 35 ' 58

- 21.Density ' 58 YES - 50 . YES-

]

+

Note: a Number of schocls™at 10-year-old/l4-year-old levels (weighted)
= 271/286. : o
b Deeimal points have been omitted from correlation’ coefficients.
¢ There was no linear composite prepared for the Age of Dwelling
group (Seec Appendix 1). This group was therefore excluded .from:
the analyses. ” ) .

d Thé correlations for all indicators have been presented in
Appendix K. .

et

(-

Lo
P
e
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Thed the type,~size, andfacit--

I
r
—
b
—
g3

itie=s of the dwellings and the number 0f inmated por dwelling
latter group of linear constructs also appearcd to be linked to the

familism dimension because they vere concerned with aspects of the

houstng environment which were of central impor

mentsc i family 11 fe,
The ohservation of these broad gruupingg ied to the postulate that,
while the SR(ALL) indicator was based on o complex seriecs of amalgamations

of miany. census percventape variables combined to form lincar composites

which in furn had been combined to form indicutor séores, the meaning of
the degree of wol neighbourhood residential differ reflected

by the ind tor scorcs could be described in terms of relatively more

soviated with the Shevky-Bell model,

simple dimensions

“lhe main aim of the analyses described in this chapter was, there-
fore, to investigate whether the scores on the SR(ALL) indicator were
amenable to a more parsimonious and more rcndilf‘interprgtable description
in ter

by the Shevky-Bell dimensions than could be uscertained by simple inspect-

ion of the indicator's component parts or census corrclates.

e Shevhy-Bell Model Applied to Australian School Neighbourhoods

entiation in Austrdlian society required an examination of thos

a
which were considered to be measures of societal scale. At the core of a

wide-ranging discdussion under the heading of '"the primitive idea of seale',’
n

with the emergence of modern urban-industrial society. It was of some S
interest that sShevky and Bell grouped Australia with the United States
and Britain as examples of countries which have experienced the type of %

transformation in the nature of productive activity which they considered

to be typical of increasing societal seale. The transformation was

described as a movement of working population from the primary sector
4

ure) to the secondary tor (manufacture) and then to the tertiary

tralian workforce engaged in these three

The pereentages’of the A
sectors during this econtury has been presented in Table 10.2.. The general

169 -
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In recent ye

istribution of the Australian Wor

1901-1971.

_Lroups

fooT w0z 1953 1961 1966 1971

Frimary © 33 30 20 24 18 15
Secondary 17 20 21 1 28 25 28 28 25

lertiary 50 50 53

Note: a Source:r  logan et al

Puﬁtgfﬂ of the distributien 1901 and 1971 was

characterized by a dramatie fall in the proportion enghged in the primary

sector and corresponding increases in the 5

By 1971 the tertiary sector had emerged as the overvhelmingly dominant.

sector by encompassing two-thirds of the Australian workforce.

In . parallel wi the movement of the workforce between sectors,

Australian society has eaperienced substantial growth in the percentage

f
1

o
th has been particularly

the population living in urban settings, This
noticeable since the close of the Second World War. 1In 1947 Australia’s
urhan population was around 65 per cent of the total pepulation, ‘however

by 1971 this percentage had increased to around 85 per.cent (Kilmartin

and Thorns, 1978:46).

£

ed in Table 10,

t
in 1978 was located in two cities: Sydney and Melbourne. Further, around

70 per cegt of the population in 1978 was located in these ten cities.

= the emergence of such high growth urban areas as the Gold
Coast and Albury-Wodonga will inevitably contribute substantially to the .

already large percentage of Australian population living in urban

- environments,

The structure uf:prgductiVE activity, as deseribed by the allocation
of the workforce among three sectors, uand -the dominance of the urkan mode
of living provided firm support that Australian society closely fitted
Shevhky and Bell’s conception of a society which is in an ad-anced position

on the spectrum of 'societal

o

cale'. This evidence therefore suggested

W
.
bt
BN
\Uu

L
Mo



State City P@pulatién Percentage of
. Australian
- ‘ ) Population
('000) %)
New South Wales ’ . Sydney 3,155.2 22.1
‘ Neweastle 375.3 . 2.6
Wollongong 222.0 1.6
Vietoria o MeTbourne 2,717.6 19.1
‘Gieelong 139.8 1.0
Queensland - Brisbane 1,004.5 7.0
South Australia Adelaide 930.5 6.5
CWestern Australia Perth 864.9 6.1
Tasmania .Hobart’ 166.5 1.2
!Auﬁtrn[ian-ﬁupitul T"rxltufy ‘Canberra 234.7 1.6
Total for All Cities : 9,811.0 ' 68.9 )
Note: a Source: Australian Bureau of Statistics (1980).
- b Figures refer to estimates for 30 June .1978. The total
as 14,248,600,

population of Australia was given

[

thiut the interreclate

»d trends which they have postulated as being character-

istic of ‘@fganiint

nal complexity' (changes in the distribution of

sKills, p;gductive activity and composition of p@ﬁulati@n).shauld also
their three dimensions of residential differentiation
(%ﬂcigétﬂﬁ,%it status, familism, and ethnicity). In the FDlchlng secti
_of this ¢hapter thErLﬂLTEEnQC of these threeé dimensions has been explore d
, VwiEh-TéSPéE§ to the nature of IEbldentlalfd;ffsrent ation amang sghaal
neighbourhoods.

The Shevky-Bell Model: Choice of ¥nrlab1 15

The three Shevky-Bell dimensions of r251dént121 differentiation have
emerged as stable fﬁn%trUEts across a raﬁge of sgcial environments. '’

llowever the variables used to measure these constructs have often varied

considerably hetween research studies. Different variables from thos

€
used by Sheiky and Bell have been ’ileﬁtcd often because rESESfEhéf hav
il

been limited in veoriable choice due to the census data which was avai Wbl
or becauze.of a desire. to improve and/or extend the list of v;rlablés
¢h were to be used as measures of the -constructs.

O
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Shevky and Bell themsclves often seemed to be uncertain as tothe

Tapprop inte choice of variables. In the 1955 monopraph which deseibed

the f‘theory, illustrative application and computational procedures'of

social area analysis, Shevky and Bell deveted a whole chapter to 'nWisjons T
associated with the choice and ‘mensurement of variables. For examle, the
'rent' variable which had been considered an appropriate measure of the
Sociogconomic Status construct in 1940 wus rejected in 1950 becauseof

the United States in theyoars

the r
during and following the Second World War. -Also, ini 11y the Eﬂmkitv

construct had been based on ethnic groups which were residentiallywncen-

n level defined by an 'index of iselation'. Latw

e
applications rejected the selection of groups qccafdingrta isglatim and
instead based the measurement on a count of population assa%iat&dwnha
list QE!SPEQiFié national and racial groups.

In Table 10.4 the three constructs and the ‘revised' variablesshizh
‘were axc cgﬁted by Shevky and Bell as suitable measurcments have bealisted,
In order to test the utility of the model for describing the dimensions of
residential Jdifferentiation among school neighbourhoods it was comidered
cly foll

low the measurement procedurecs sygested
es. An examination of the data which waswail-.
00

rtant tﬂ~attemptAt§ clos

r
hese 'revised!

able for thg description of school neighbourhoods suggested hawevgrmat
rt: ' t

clection and measurementof

TJFI\

he
1i

«
4]
L]
s
[
o
w-«
Jm
k-
=g
-
-
o
=
]
=
—
=¥
L]
e
i
-y
i
rt
-
=
el
—
[e]
Tt
i
L]

nks between the constructs is
déstfibed by Béll‘h ‘gfaupéﬁgs' in column 2 of Table 10.4, and the slected
variables. .

“The decisions which were made cangernlng vs?ldble selettlﬂn hwab&eﬂ
listed in column 5 of Table 10.4. These .decisions have been described in
detadl in the following paragraphs. ’ »

1 Sociocconomic Status. It was decided to extend the measurement of

the Education and Occupation variables in order to more closely refloct

o '#(

. the distribution of societal characteristics inferred by the use of the
word ‘fstatus' in Ehé name of the construct. Accordingly, rather tim %
"follow Shevky and Bell by creating simple propertion measures basel o 1
single classifications of education and occupation groups, two Eluﬁﬁs i

r

L ¢}

each based on five proportion (percentage) measures were s:lected in ord

to represent a spectrum of classifications describing cducatiuﬂ and u
ﬂ&;ﬂpat;aﬁ levels Two 1irgar combinations of.these measures were then

constructed in order to maximally Spmmarize the variation between siool
neighbourhoods with respect to the five measures within each cluster,

=

&

172 4 .
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the education and a«:cupn;uﬂ thisters

he l===nvcar combinations, withi

mpmunt anal

u:;;‘lihz using prine 1pxl ¢
lhe first <= f the principal components represents a
acvuunts fu_sr the wmost variance among the variables and theféfﬂl‘ﬁ s

ts of these mlyses’

selected tooa form the linear combinations. The resu

1
have been poresented for each uge level in Table 10.5.

¥or bizoth clusters uf viariables the variance explained by thelfirst

principal «——omponent

vilues prec—iter than

component ca=iwccounted for o2 and ol per cent of the variance fof IU'YEHF

‘old and 14- | schools respectively. While in the educationcluster

W rirsc 7
L
viriange, : : e

component accounted for

LI |

and 82 per cent oflhe

i lhe !Lmut()r loadings listed in Tuble 10.5 represented the comlation=

between ghess: percentage variables and the first principal i’:ﬂmpéﬂénts. The
— nupation  variable represented by the first principal componenc hd high

pesitive ve=orrelatidns with the perecentapges of the male workforee hving

nroressionz—ml, .1dmml=.tr.1u\: /executive/management, occupations; high
negative ¢eo—osrrelations were associa ed with the perceﬂtages r:f thclﬂ"ﬂe

work foreg B=a

coetupation=s. The [ducutu‘m \Hrl.;hle 1‘eprésented by the first priripal

componene E=iad high pesitive correlations with the percentages af e

pepulation aged 15+ yvears who had completed a higher degree, bacllors

degree, tetiary non-degree qualifications or who had completed te final

two yedrs =3 f secondiry education; high nepative correlations werelssoc-
inted with the percentage of persons who had completed their schuling
but had cozmmpleted levels which were below the currently expectedanpulsoxy

minimal le=s—vel of education (level 8). - ) .

were f;Dn\EJlMEly

The s=—trength and direction of the fact
Cﬁngfﬁéﬁ' w=wwith the construct of Socioeconomic Status which the Qwmpation -
and Eduedt = ion variables were intended to répr_ése;nt, Therefore £t linesr
‘romb init IVEZF1S were EiC!l:L‘]Ttt;d as more appropriate 'extended' variapls for
the measures=sment of SDciuLCCmei\; status. JIn the second two ¢olumsof
Table 10.5 the coefficients and constants required to caleulate tw first

“principal = component scores from the percentage variables have hgenlxsted-
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T fable 104

- D = = R ——— e e e
Construct Same  Grouping of Variaples  Bhesdl ) {1855) 1;:41‘1:512: Varishies Used in ﬁiij&éj
Bgil \Mﬁaf Bell [lygd 138} i [it*'—ﬂ'm;tmn Becizion Yine Eﬂmlﬂﬂfi
e = T T — o _;_-_.eﬂg?‘_-_ _ .
iae1@edononc hru‘iltg shlL"l it Byl Ngbt== of per;nm Extended  EBduearian  Stepinfint
mwh g {oesonemls af ek hzsve completed Priﬂfl_ﬁll thipaitn =
) wicloetonoaic related ng Mo =Fe thin grade ety g fives
E Schel 3 per 1‘395 vl desibizs g
persdm=is 1 years edyeilhnil qual:
old az==ud alder i fesilyy
Otesiii,  Nupb=== of craftsmen, Extended  Occuparion  Stppeq firse
' cpeTa==1ves, laboup: | PRl opantn =
¢rs pe=r (000 eitpit g flves
emplov=aed pirsons varg il dseribiz=g
linl lass =
izl
Rtz Rejece=od in later  Rejected . —
witk &3ue o rent o -
st = 1s
taailise hartables shich §insumm Yughfe— of single-  Accepted  Simgle Percélp of octupzied
T indizate the fliy  failys delling Fasily  deay lhyiblen |
presence o7 lagk LiEY unit®  per 1000 Households  coneali] single-
at famlies degllz_ng wmits of fay Iy useheds
= il] Tw=pes
Frelll  siber— of children FReplaced  Separate  Pesesllpof ociupeied
widef 5 vears of House doe) 1y shich verem
age fe==r 1000 ferales spy 21 el 3l
afed 1 5 ta 55 years
Moaili Yusbfr— of females  Replaced  Fanily Scope i first
the [ in the= labour foree stability  prigghi omponine
Foree  per 10=00 females Extpstl] frog 51
aged 1 4 years and var] ally iseribin g
aldet fanj 3y jwrital)
stapilly
Erhnieity  ,  Variables which Sl Proper—ion of toftal Yedified European  PeRegily of gotil
- reflect the presence  [Pdg pepula=ion bem in Slighzly Barh Pyl botm in
- gr dhsence of cerraif ' nan-Ef=sglish-spedking | ponErli-ipeaking
racial and nationgl Furofe=zan comntriss, Eutggth ot s,
¢TaURA, Mezico |, Freach Canada
af [AL-=n Americd, &F
of Nép==o &r "gther”
rigjgl  erigin
S e S - S -
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Much of the controversy has followed is

T TiTabibe, and Bell during
their 'revisions', was also rejected for the study of school neighbourhoods

because suitable data were not available for the measurement of this

viriable.

for the measurement

M

The selection of appropriate

af this construct hus been subjected by rescarchers to a lively debate.

l:with the original

disapreement between Shevky and Bell as to whether the construet should be

1ily Status'/'Familism' (Shevky and Bell, 1955:

named 'Urbanization' or "Fa

‘681, In oa later paper Bell criticised Shevky's selection of variables

for this construct: ' .

hiz |Shevky's] designation contains conceptual clements
qquately measured by the items comprising the index ...
arital and nily characteristics probably should

11151
additional m

be added to the index if a Jéttéf indicator Qf thE Fimllv

d.

life chardeteristics of vcor
- . (Bell, 1@&5._41)

‘hllvhtgd Lﬁ_AL_CDnsLderltl on

"1‘1‘

the linkage between

ihle Women in the Labour Force and the construct of

Familism. The direction in which this variable was scored by Shevky and

that a high proportion of women in the labour. force identified

E‘_

Bell inferred

areas in whice to usc Bell's deseri iption from Table 10.4, there would be a

Mlack of familics'. 1In the light of more modern attitudes towards the role
[ n]

choices of whether to work or not have become

‘increasingly associated with motivations for galnlﬁg greater self-ful fillment
and independence, The decision to work has therefore lost its validity as

T an indicnbexnf the rv;cgt;an of a family and motherhood Qflented role.

This trend has been recognized ands received grDWlnm support by Emplnyers in

iany countries through the introduction of pald maternity leave from work

amd the growing nvailability of creches at places of work. Further, the g
cost of supporting a yauﬁg‘family'in recent times has often
d that women continue to work until all children have completed
their educatien and have entered the %orkforce themselves. That is, they
often continuc to stay in the labbur force while the family is 'intact and
1i v;nb under the DﬂngQGf - and then leave work when the nuclear family
disintegrates as the children leave to pursue their own carcers and life
styles. 7 e N ; . ‘ . .
. 175 .
. : ] 185 |
= ’ . ;/‘
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TTable tuls

*% OCC PROC/MAN/LAB (M) . .. =69 =74 =09 -12

s

Viriable Name/
I entage Varia

% OCC PROF (M) ’ s1 77T eb 06 06

4 0CC ADMSEXEC/MAN (M) . 86 . ap 06 05
% OCC_CLERICAL (M) . ¢ - 68 o ed 06 06

% OCC TRANS/COMN (M) : -77 .75 /03 : -03

Percentage of Variance 62 6d : -
Hugression Constant , ‘ =20 -10

% WIGHER I OBT : 86 .89 74 .61,

%, BACH D) OBT - a4 65 17 15

o TERT NI OBT _ 84 C89 12 12 l
% SCHOOL GT LEV 9 COMPLETE 94 a4 03 05, .|
% SCHOOL UP TO LEV 7 COMPLETE  -78 /o.sa” 01 01
Percentage of Variance . 77 : 82 k S |

Regression Constant . ' -52 -54 —

(EVER MAR M 15+) 73 © 85 a18 .20
(EVEK MAR EM 15+) 64 - -85 . =15 21
(EVER MAR M 15+) ' © 81 , 88 - - -25

(EVER MAR FM 15+). 81 . 78 . =247
3

ol

-
o

(EVER MAR M 15+) ; 77 73

&
o

(EVER MAR FM 15+) . / Rl : 74 . T =05

Percentage of Variance - . 58 65

Regression Colistant ’ : . : o 250 275

[l
|

|

Note: a Number of schools at lﬂ=;’car§gid/Haygakanld devels: (weighted) - '
= 271725 - - I

|

|

m.factor loadings,. raw.score
nts,- i B

The scorc coefficients and constants foy the Family Stability
variable were rCversed-in sign so that a high score on this
variable indicated a high level of fapmilystability.-

Ly
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‘The 2is perdentage v

in

G —=

f1orespaiiey oot

Lahdur Force as 4

stive variahle wis

the C1r=T principal
pri H

vartable= which ass=e

Intactness..

siitable =ct of

1denta f l\,.lLls—TlLUf

matles or females who

divorcoed, or

The results

T.able U5, tor

v counted f’-:; r

Fl—kvxl ald ‘Lhnnla r

e
values greater than one.

reversed in
I

ht score an

indicated

hence

Fertiiity

The

with thg consiruct of Famili

the ratio of the number of children undér five

Follawing
deser
areis

ariables des

this ulugte“

e e ¥ : -
sigm compared to the
: I

b prabidems

of the

J the af=F:

1175 =yppes

deerer
tion

iprions

were 15 ut

Yeldrs

widowed.,

cppsct1Vﬂl}!
i

The

family) 11st1hg11tv LJU%Ed through separation,

azsacidated
fpresenee or

pared as a replacement.

above,

cribed the

aye or older
H

score coefficients and

e gbtiined from the

with the use
lack of

This v

Iy {marital) Stabil

1t wWas reiso

percenta

e,

s of the principal component 1n41v< s have been pr

Only the first components. had eig

analyses.

dlvnrcc

ot Wamen

families?

iable wi

in the

in

s bused on

component extracted from a cluster of six percentage

ar

1ed that=-n-

ity

af marital charscteristics wnuld prav1du

and whe were separated,

SEﬁted

of wariubles the [irst principal campcnent

58 and h\ per cent of the variance for the 10-yecar-old and

=

er

V,]V':

donstants were

Thus, a

the- component associated with-the Family Stability variable .

schaol n;lghbuuzhnuds with a low incidence of marital (and

or death.

\grlahlg melaved bv Shevky und Bell had close llnka
This varlablc wils menaurgd by Ealculatlng

\&ars DF age to the number

at femules “aged 15 t? 34 ‘vears. However, the use of this variable wnulg

hive
Aimp les.

ated-with-schools”

e

cores

'.M

thlﬂf%LhDﬁlsi

'g\pcgt ed h{ wse fam

hg more likely

the -

in the target popula

Afh;'Féftilitij
viriable which was cdi
wregation between thy
wné-’

liouse which

separate houses. Th

i,li

‘to hav

nlxan mgnv 14eyeaff§1d5i

Jor g\lmpig, one would expect that school nel

¢ children under 5

This. differ

ions for cach sample.

Lr11h1Q was therefore

5 variable was sclect

t the 14-vear-old level,

krEJtEd some ;nnggptunl pTﬁhleH when - JPP;IQJ to the di fferent

81

ed to replacg Fertil

195

1bﬁurhm§ds

the 10-vear-old level would have hlghET fert 11itf
Thls dlffeven:c hauld be
lies in ﬁﬁlghbaurhaads having many ’D -year- Eld% hnuld
years old than ﬂeighbgurh ods

ence would not ﬂQ;E*%ﬂfllv 1ﬂd1;1te

R . A :
'prss nee or lack of families' but T&thér-féflﬂit the uge dl,FETEnQE:

ted and rzplnaed hy anather
nsidered to have less :antepthl pfﬁblem; DF inter-
The sclected Vﬂrlﬂblﬁ was Separﬁte

ncasured by the percentage of occupied dwclllngs which were

ity because

p—

iltern-



=

= B

Cusnership of o oseparate home on its owiz block 8f land has become

an integral part of the value structure of thee Australian family. Family:
ownership of a separate house has been both erz <ou LLE‘d and %up]mi‘ted by
Australian governments through low interest hs:;agsm_g, loans and government

‘grants’ to familfes purchasing their first homes.. The acknowledged and

. preferrved family life-style  in Australiahas been one®with family 1ife in s

- owner-occupicd private mes which have space mavallable for gardens

"

(Rilmartin and Thorns

. The Single Family Dvel 4

’ wis accepted with only achainge
Houscholds variable was measured by calalatin g
dwellings which con tained siﬁglc

. . F = . .
3 [_%}'Im\j; - The basic structure of the Sh&vTky-fell Sepregation Index
was accepled: excepr forsome s£light modifications. Certain categories of
n;;t‘ionalr ind racial froups: Mexive zians, French Canadians, Latin Americans
. ; .

and Négrtgs, were not relevant to Australin aned  were excluded. Therefore

the measure of the Lthaicity consfruct wis lim3i ted to the percentage of the

total population born innon-English-spesking European countries. 1

i
| n‘ ﬂ'

The ?-hefkvéBi_‘:ll _Model: hg:tc;rial Investigatic

The utxl;t\' of-the She

r:nthltjlnn

corre paﬁd;ng to the three ‘ihevky‘

inct dlﬁw:n;ic’m

to di;sr’iﬁ,e thréc-dis

s
¢ll constructs, “hu:h huulu provid& a meaningf£ 1l basis for the description .

\mﬂ

and.comparison of school nei ghbourhoods, ‘The o xiginal formulation of the

ne
T ES‘E«:—I by -Shevky and Bell ( 955) merely suggester<i that the variables—within

Laqh construct Merélping' s should be simply added together following a .
sta L,Iardl atn;\n method ba%&cj on score ranges; {5hevky and Bell, 1955:67-68).

. U"

[1: these simple summition “prrocedures for the construct-

Hather t,h::u’ adce
- ion of.thé Shivky '“Bell inensidns it wag decidedd to test the 'fit' of the
ct

pg:astul;ztéd :ﬁn%t L) o'thé school neighbourhood data hhlch were available

" ta describe thc variables purt’mrted~tm measure T hese co nstrut;tg - The teché,

- niques of principal gﬂm[mlj{t ‘analysis and obli cgue factor;ro tatmn_zéré

selected-to .provide :mpumal information with. —espectto theTappropriate-
. ness of thé varmblv: ' and mth resne;‘-{f ta the rrober and nature -
’ of the' dimensiens of = lbnurhuad I‘C‘-‘cldf‘ tial ‘diffc'féﬂt'iétinn

. C o ) .‘/. = . |

< : ; =0 -

' h i : 178 1{;}‘; '

Lo 4
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This factor ana1lytic
“in Bell's (19553

"represent a combined socioeconomic=

imated the

strategy was
initial validatio=-m -;.tudy,

stage of. mve%tl . gationa prlni:;pal campunent analy515

At thf: first
was cunduc ed o1 the corfelations Tbetween the six variables described in
Table 10.4. Simnce the Shevky-Bell . model had postulated the existence of

tthE"dimEnSiﬂlﬁ.s, the principal co=emponent solution was constrained to
extract only three components . Tﬁzé component lf;:af;iings associated with
sach age level have been preSEl‘\tEE in Table 10.6. At the 10-year-old
and l4-ycar-old 1levels the three c—omponents accounted for 87 per cent and '
ya -

Table 10,6 ‘showed that

90 per cent of <the variane respec=tively,

An inspect 1on of the comp@nengi loadings in
neither a cénsi =tent nor a clear = tructure emerged across age levels.
For example, at the 10- -year-old le==ve!.the first component appeared to .
status- ethni:it}f dimensi«:n wh'itle at - -
the l4-vear-old
dimension which
The

combined the socioes econonic status, ethnicity aﬁd familism

variables. clearest component= to emurge' at. both age levels was the

third Eampaﬂeﬁt which had lugh pos=itive luadlngs for the Furopean Born

variable and relatively low laadn}ggs for all other variables.

© .3ince the Shevky -Bell model EXid not speglf}r that thL three ccnstructs

raint nf djmt:ﬁ51an.|l orthogonality on"the structure of

the factor. loaclings.. ‘he I‘QSUltS‘ of theoblique rotation for each age

level have beern Ppresentdd in Table=s 10,7, 10,8 and 109,
The foblimin'

method develope=d by C:ir:n:li__ {1958) was used to conduct
the fax:t;c’r— rotaTion.

The gamma cr—3iterion was set at ¢ very -low value of

o

.01 in order t< place a premium oesm the clarity of the factor structure. -

_ without. emphasi éiﬁg aftémpts tt’: ho==1d the abiique scluticﬁ near to an

orthogonal scollxTion.
‘quartimin__‘_ method wh:u:h was devglc}péd éby Cﬁrrnll (1953; as a

special case of +the 'oblinin’ appr—oach for the gamma criterion set at zero,

: the .
of

The use of abii'q’u’e factor rot= ation provided three matrices

matnx (wvhich repr—esented the fegressmn cceffi:;lents

prlmarj p:ltterﬁ,

the variables om the factors) , the= primary structure natrix (which repres-

“ ented the corrélations of the vari__ables with the f£actors), and the

CQI‘I‘Ela'ElGn matTTix for the prlmary—s factors.~

similar to the 1ineof argument presented.
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. Table 10.6 . Principal ngpgnregti Eggﬁ;@;ﬁlﬂ—asdiﬁg;:’fpr the Three Fﬂ;téf

Solutim Obtained froem the Six Shevky-Bell Variables
10-Year-01d Schaalws and 14-Year-0ld S;hpals,_

Varialz=X e - - ' Prlm‘:;;@;ﬂ Campnﬁent Fa;tcrr L

10~ i'éaf—ald - e
1 ) I1 1117 I I11
Educat= ion o -03 6 15 49 84 12
Gecupation - 08 =6 05 56 - 80 05
SeparmTe House. 84 -9 10 78 | -46 -01
© Family~ Stability 87  -O5 26 . 83  --36 25
Singles Family Households =~ 87 o6 12 84 - 26 19 -
European Born ’ =50 -20 84 -° _-53 -02 -85 .
. Pg’i‘ce:r';ta;gé Variance oA =1 14 47 29 14

. Nﬂﬁe: a Number of schonls at 10-yes=r- ald/ld -year-old levels (we:;ghtad) '

= 271/256,
b Decimal points have bgéntn;xitted from féu:tr:r loadings.

) The key matrix forfactor mterpzetatmn was the primary. pattern . ®
matrix Rummel, 1970: 401) This matrZEZ x- has bEEﬁ presented in Table 10.7.
It 15 i smrportant to note that, since tEae pr1mary pattern factor 1c}ad1ngs
are sqaivalent to the wordinates of the variable with respect to the

primary- factor axes, ticabsolute valzaes of primary pattern’loadings may

exceed = value of 1.DDJ(Iimﬁmel,‘197D;§G§) :

" Im comparison o the principal cc>mponent solution the pattern ’férﬁ:tﬂf

.loading= at both age leels pruv;ded =1 extremely clear plEtLlI'E of three

dlstlm‘f}: factars which :ﬂrresr_wnnded d;re;:tly with.Shevky and Bell's

construeets. The first fictor had hlgﬁ ]33511:1\7& laadmgs on the Separate

House, _Famlly Stability, and Single F=mily Household varlables, and almast-;-'

zero lewvel _laad;ngs on il other vari=mbles. -This fac:.tt;r,was claarly

. represemating the 'Faiﬂili’sm' dimension .  The second factor rcpresented the

'SEClﬂEd‘ZQHGmLE Status' limension bEEdl’;.;;-E it had extremely high pc:s;t;ve
loading= on the Education and Dccupatlan variables, and ‘low loadings on
all othex variables, Sinilarly, the —hird fa;;tc:r was clearly thé‘s ’
'Ethny:lty dimension because it had == hlgh pas.1t1ve loading .on thé

Europeaz Earn v:’li‘lablﬁ and 13\4 loading== c;:ﬁ all other varlables._




a

Table 10.7 Pa;tern Factor Lnad1ngg thﬂlﬂed Tul]aw1ng the Oblimin

3??%?}?“ of the Th’EE-F?CtGT Salutlan (10-Year- Dld
Schgq}gﬁgnqh;4iYeazrglﬂ Sgh&gls)

Variable . Pattern Factgr Lmadings ~

) "~ 10-Year- =01d __ ~__14-Year-01d

N S S B § T I IT1

Education . - -02- 98 06 02 99 03
Oceupation 03 96 =07 . 02 96 - -06 .. -
Separate House - 84 -14 =05 . 85 -4 -16 3
Family Stability " 94 704 10 9% 0z 10
Single Family Househoids 86 10  -06 89~ 10 04 ’
European Born. - 02 00" 100 . 03 -03 100 . -

Note:

I3

NumbéT-gf sEhgais at iD;yearéﬂldlldayearsaid level ~{weighted)
= 271/256. . : : .

Decimal peints have been omitted from factor leadings

v

Factors were rotated by using the 'oblimin’ técnnlque with
the gamma function set at 0. Ol (Rummel, 1970: 415)

A %tflkiﬂg feature of the pattern fa;tﬂr ‘cadlngs across ag& 1evelsf— 
'was the similarity in magnitude and dlré;tlﬂn of the loadings. Many
_"‘:lgadlngs had the same value at both age levels and, except for two loadings,
- the difference between partieular laadlngs across ﬁga levels did not exceed
¥0.03. The Slmi]arl;y of the 1aad1ﬁgs across age levels showed that, not
only did’ the three Shevky-Bell constructs emerge ‘as very clear dimensions,
" but also that the variable welghtlﬁgs for the dlmEﬂSlDﬁS measured by the

-prlmafy-pattern factors were sffectively equlvalent fnr bath age graups

] The primary Fa:tar strugturg matrix’ for each age 1evc1 has bEEn
described in Table 10.8. The loadings in this matrix 1ﬂd1cated that Same-"”
"degree of factor 1ntETEGrfelat1Dﬁ wag present. If the factors had been . -
arthmganaz then the pattern and structure matrices would have béen equiv="
'alenﬁ (Rummel 197D 399) The most natlceable féature of the structure
- matrix at both age “levels .was the relat1vely h1gh HEgSthE correlation
bgtween th& European Borin variable and the first- Gbllqde factor whlchfwas

abnve as° the 'Familism' dimension. This negative correlation’

suggesfed that, ‘since the Ethnicity dimension was effectively only measured -

by the European Born variable, there would alsalbe a negative EDTTEIatlEﬁ* :

he Familism and Ethnicity" dlmens1ans at both age levels.

O
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o «~fable 10.8 Structuré:ﬁmadiﬂgs.Dbtained;Fuliﬁwing £hé ébijmiﬂlﬁataticn

- : o 14 ‘x’ear-ﬂld S hEQl'?) S

Vﬁr;able ) 7? IR - . S;ructure Lﬂad;qg;
: ' ~ 10-Year-0ld__ o 1a- Year-Cld
'h_ . ‘ T II I11 I I1- Tit f
Education - ' 07 97 .08 . 13 98 - -14 -
- Occupation ; 03 97 -19 20 98 247 7
Separate House’ ’ : ‘g6 -16 =32, - 88 02 . =43
Family Stablllty i 90 - 00 22 ' -93 16 T24
Single Famlly Households ‘ 88 ' 09 ° L .36 .89 - 24 =30
Européan Bomn - . .32 -1z .99 .33 -20 _ 99

Note:. a Number of schools at 10- -year-old/l4-year-old levels {w31ghted)
: = 271/255 ’ .

b Egc;mai pgints have been omitted from factor laadings

- c Faztﬂrs were: Iatated by using ‘the 'oblimin' techniqué with
) the gamma function set. .at 0.01 (Rummel, 1970:415).

Bimilarly, the 5mallalnad1ngs of the Edu:atlan and Gccupaflan V&Ilﬂbléﬁ
on the Familism factor- at the 10- -year- ald level suggested a degree af ’
Grthagnﬂallty between the Snc;aezunamlc Stacus facter and the Familism

_factor. The cgr13§paﬂd1ﬂg imadlngs at the 1l4-year- ﬂAd level inferred a

- small pas1t1ve ﬁarrélatlﬂn between these factars.

In Table 10.9 the carrelatlens betwaen factﬂrs, wlthln and across age
- ETOUpS, hsvg been presented W1th1n each age group the carfelatlans

) betwe&n factars have been presented in the upper left- haﬁd matrlx and the.

'lDWEr r;ghtehaﬂd matr¥xg, The factor intercorrelations SUppurt the clues:
which were given by the==tru:ture loadings. At both age levels the '..!—‘
- ggrrelatlan between the Familism and thﬂlElty féctars was a moderate = »
_negative value: -0.34 at the 10- year =old level and :0. 36 at the 14iyﬂarﬁ
. old level. The correlation between the Sociceconomic Status and Faﬁilism
factors was clase to zero at the 10- year -old level and: taak a small
e ’pa51t1ve value of 0.16 at the l4-year-old level. 5mall negative cqrrel= s
atlans of -0.1Z2 at tha 10- yaar -old level and -0. IE at the I4—ycaf old lEVEi

w&re Dbtalned for tnu Seciﬁecancmlc Status and Ethnlﬁlty fa:turs.
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Table '10.9 .- Correlations Be we:n the Shevk} -Bel 1 Bime zions Dev&iibed

B . .4t Each- Ape Level (Within an;ga;rnss 10-Year-0ld ‘Sc hﬁéls
: and 14-Year- old Schools) - B

Factor - - ___Factor s
L 10- Year-01ld Factors . . 14- Yearyﬂld Factors.
" Bacio- qlamllismi Ethnlzlt} " Socio- Famjilism Ethﬂlilty
' annamis e economic .

i . = ) _ L } i _ - T -

1D Year Dld Fic ors_Applied fo 10-Year-Old Schools

%ucleezonamxz 100 e 100 - -01- - -T0

'ramlllsm o .02, 100 .- _ -0z -+ 100 . -35

., Ethnicity. = =12 .3 . 100 - . -12 0 235 ‘100

_l4-Yea-01d Factors Applied to 14-Year-Old Schools ,

" Socidcconomic 100 15 . 20 100 - A
Familism 16 " 100 . - -36 - ———16¢ 100 , ;
Ethnicity = . -18 -3 , 100  -18 =36 100

_Note: a Numbér of schools at 1D§ygaf—ald/1aiyéarsaid tevcis: (weighted)
. = 271/256., i - : : T
b Decimal points have been omitted from correlation cocfficients.
The correlation ﬁuefflclgnta in the di agonals of the upper
.right hand natrix and the lower 1eft hand matrix ranged from-
0.9966 to 0.9997/ T ' o
“Thé matrices in ‘the top right<hand corner and lower left-hand corner

of Table 10.% have 1i5ted‘ihehzarfélatians between the‘lé—yzﬁraaid factors
and the l4-year- old fidctors scored for 10-year-old sché&ls and the ’
CérfélahlﬁﬂS Eetween the l4-year- old factors and the 10-year- -old factnrs
scored f&r 14- ygar -oldschools, respectively. The most interesting -

,féitgre of the%q matri gs was thL unities in thE diagonals of these
atrice “These unities hawcd that, although the fsctars had been

t
Idev;lcped in separate sndlyses within’ ﬂge groups, they were measuring

prerlsely the same d1m2n51nns aeToss age groups. This finding supported =
.. thg eafller discusgsion gancernlnﬂ the similarity in pattern loadings

" across the age lévels in Table 10.7.

" Some further analyscs were conducted to 1nvest;gnte the §u1tab111ty

3

of thz canstruct names’ ﬂttaghed to the three fﬂatmrs NhlEh had Emerged ut

{each age level A list of varzables was prepared ‘which provided 1nfnrm-,

~ation. about s:hool n31ghbaurha@d5 w1th respeit to Sﬂzlﬂetﬂﬂcmlii”famillsm;’ T

.~ and.ethnicity characteristics. The correlations between each of the‘a
) : _ ; _ v

N
H
Tt
o
[

O
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ta;tﬂré uand the variables o, this list were then calculﬂted Dnly-vnfiabié;
'1an nE the faztnrs were listed.

which "had not been used in tha constru
The t:t:rrelatlc:lns be;ween the fnctors and the 11%1: of Varlable at each ag:

-

. level have been présented in Table 10.10.

At both age. lgvels thE So :gﬂn mic Status factor shawed high, posi.t

oci o
correlations with the PEIEEﬂt ges the felale. wafhfnrze in prgf3551arax;

;Iadmiﬂis,,,tlvelexegutlveimgn geria

also showed high positive correlations wit h the. percentage of dwelling

nd clerical occupations., This

o

. having seven or more rooms. These cmr:gla ions were supportive of the: nimg
" which had been give) to the Socioeconomic Status factor because it wur

expected that high scores on the factor wnuld ‘also identify school neigh--
nal workforae

baurhcads with high c@ntentratlnns of WhltE collar- prufes sio
ibers,” and- with hlgh EJHCEDtTEElDﬂS of large (and expen ive) ecaupied

men
pri vaté dw elllngs. - o . "

The Earrélatiaﬂs between the Familism: facta; and the variables selected

to describe’ familism Fharacter1st1 ¢s were also supportive of the name given

o

to thi factor. High p351t1v3 correlations were obtained between the
factor and variables describirg concentration of chiidren (age ranges of .

0-4, 5.9, and 1G~14) and lnw to medium positive carrelatlgns for the vari-

able describing the concentration of adults in the
grouys (gqe range 25-44). High negative EDTTElitiﬂﬁ; were abtﬁiﬁed for' the
-wvérlableg desgr1b1ng concentrations of young adults (age range 20-24) and
older/retired age level adults (age ranges 45-64, 65+). [The age praf1le-w
'5réflegted in the paﬁtern of Cﬁrf212t1§ﬁ§ showed that th Familism factor
“ formed’ a dlmenslun which separatgd 5chaa1 n21ghbnurhunds on the basis of

' 'agé “cohorts which reflected the ﬁr;tlcal y21rs of family ‘life.

: These results wWere further supported by the corrclations between the

Familism factgr and the variablés ﬂés:fihiﬁg the number aF-iﬁmsteé'pér‘

[

:desgribéd thé :Dnzentrqtlcn of dwell1ngs hav1§g anly one or twd inmates,- .-

" while pssitive apd high stitive correlations wéfa noted for three, fﬂuf _'

x

atlng betwean 1;v1ng

. arrangements which would be typi al of A strali an famille: (two parents _ ..

‘one, two, or three children per dw lilng], ﬂﬂd llvlﬂg arrangements-

which wauld be typlzal of yaung adults broken families, Qlder/ret;red

i

ot

2
)
[ ’ !
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a

Table 10.10 Cﬂr}elatigﬁg Between the ShgkarEell Dimensions and a

- Subset of Percentagé Varxablés (1D-Yeareald Szhagls

. - 'and 14:Year-01d- s;haals} ) .
F‘e:lu:ntdge V;u;ahlg o Sh{:v}t{ Eﬁalliﬂlmgﬁ:uan ~
. Fg%mi,l ism i
10 e
-chipgc;ugagni; Deﬁs;{i&[’tgrs; .- - L
" % OCC PROF (FM) . 51 66 -16 06 - -31  -44
% OCC ADM/EXEC/MAN (M 48 42 06 <03 -19  -25 .
% OCC CLERICAL (FM) 60 58 09 - 12 09 03
% DHEL: 7+ ROOMS . 49 - 66 -07- 14 -32 . 41
. Familism Duscr;ptars . - ) ' !i
% AGE 0-4 (PQP) 13 -22 . . s1 39 -05% -01
% ACE 5-9 (POP)  -26. -15 61 " 57 -19 - -10
% AGE 10-14 (POP) - - -30 05 48~ 58 =29 .31
% AGE 15.19 (POP) Lo-1z o -l -05 11 -04  -09 -
% AGE 20-24 (POP) - -01 -14 -47 64 7 38 39
% AGE 25-44 (POP) ' '+ .14 09 . 35 17 23 40
% AGE 45-64 (POP) . 13 16 47 <35 --06 --09
% AGE 65+ (POP) .18 o1 " =87 °© -42 -0z 218
% DWEL: 1| INMATE .. . 09 -05 -74 71 04 =01
% DWEL: 2 INMATES 27 07, -53 .42 -06 -0 -
% DWEL: 3 INMATES 15 1y . 6 14 18- 16
% L:' 4 INMATES - <0z 20 - 68 60 - 0% '
% 5 INMATES ~ .-10 08 . - 66 6/  -06  -02
Ethﬂitlty Descriptors ) ’ . HA_! v .
;" PROTESTANT RELIG (i 00 07 . 26 38 . -49  -4%
© % CHURCH OF E RELTQ - 05, 21 23 . 14 - =49 T -52
% CATHOLIC REL A R L en - 58
. Note: "a Number 6f schools at 10- -year-old/14- year gld levels
S (weighted) = 271/256. . ‘ B

Decimal palnts have been am1tted from ﬂDTTElEtlQﬂ coefficient.

¢ Confidence limits fﬁr correlation :@eff;clents based on two
standard errors were 0,07 for 10-year-old schools and *0.08
for 14-year-old schools (See Table 8.5, footnote c). .
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~ The Lt thnicity factor was pllnclpally dnmlnated by a single variable,

Eurmpenn Born, and therefore was nnt zuhjezt to qUEStlnﬂS f app PfiétE“
labelling as were the other two factors. “DWD?Ef fDI;EMlng “Jones. (1969) .
jsppr@ach, several variables 153ﬁciat§d 41th rcllglnué dfFllldtlDﬂ were '
'§E12E£Ed as ;urragate measures of the ethnicity E:échual nnghhaurhauda
"The profile’of harrelatlans showed that the Ethnic;ty factor formed 2
dimension which separated the religious. affiliation typical of many persons
of Austrilian/ﬁnglishsbﬂfn origin (Church of England, Protestant)- from the

religious affiiiatiéﬁ typical‘qf many’ persons of Gurcpean origin (Catholic).

Relat;an5h1p% Between the Shevky-Bell

D1men51an5 and the SRCALL) Indlgator

a

g rclational h%sac14t1§n' . ] : e

" The bivariate Tclutlﬁﬁ§h1p5 betwg n the SRCALL) indicator and the thrée
Shevky-Bell dlmeﬂSlBﬂS were éxamlﬂ&d hy ﬁalculatlng Earrelatloﬁ coeff- ;
jeients. These coefficients have bEEﬂ listed in Table IO 11." The Satlaé'
etﬁnaﬁlc Status dlmEﬂSlEﬂ had high positive cﬁrré]atlans of 0.84 and D 75
w1th ‘the indicator scores at the 10-year-old, and 14- yeur-old levels
respectively. Slmllar medium sized negative cérrelations cf -0.43 and

-0.46. were Dhtilned for the Tthn1c1ty dimanslgn at hath age levels. The

Familism dimension’ Sh,WEd ﬁ51derable dlfferéﬁcas betwcen age levels
w1th respect to the magnitude of its ca’relnt;ans with the §RCALL)
1nd1;atar at the 10-year- -old’ levcl=tl Tﬂm;llsm dimen51an ‘had a small
EBSitiVE-;prrelatiﬁﬂ of 0.16 W1th the 1nd1§atur but at the 14- -year- =ald -

- *  level this correlation was a substantially laiger valuc of 07467

=XAt’bD£h_agg levels, the SRCALL) indicator appeared to bera aamplex

.~ mixture of the three Shevky-lel dimensions. Th1< iﬁmplex mlxture “was
: 7 ) ] R
dominated by the Socloeconomic Status dime

nsion at the '10-year=o0ld 1evel.
re

la tlvely more evenly dlstr;h-

Whereas at the 14-year-old level there were

uted assaglatians between the. SR(ALL) indicator and the three d;m nsions.

On the f1nal 11ne of Table 10.11 the multiplé cDrrelatlon caefflclents
for the Shevky Bell dlmen%lﬂﬂs as predictors ¢f the SR(ALL) 1nd1:ator have
been ‘listed... These hlgh values, of 0.90 and 0.86 for 10-year- Dld and 1d-

year-old schools r pcgt;vely, Shawgd that the factor a%sessed by the

SR{ALL) .indicatoe T Was almost eﬂmplately accounted for by the threc dzmen51an5

-combined into a 51mp1E ‘additive madel *~Therefore, befare prgécgdlng 8 .

’;urthgr nalyse es, the capazcity UF these three- dxmzns, ns in explaining

. variati on in skhool mean achievement scores was compared with the SR(ALL)

indieator.

LU
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:were 51m113r deross age levels and were Iﬁughly equal in magﬁitude to the

Table 10.11 Correlations Between the SR(ALL) Ind1¢atar amd the Shevky=;

- = y ———

Bell D1men51ans CIQ Year Dld Schools and 14- Ygar-Dld Sch391§)

o Y A
Variable . , Agl@ml 7ﬂ‘i7
o ©+ 10-Year-01d B 14 =Year-01id
' Socioecoriomic.Status - T 84 ; 75 -
Familism A ’ 16 A : 46
“Ethnicity - A . -a3 =7, Z46
fCS,rF’,A‘;) T S .90 B .86

Note: a Number of: szhaals
st = 2?1/256

b ch;mal lentS -have been Gm1tted from. turrélatian EDEfflEleﬁES-

d!ld-yearauld levels (wslghted)

¢ The variable denoted f(S F ,E) was the linear ombination of
the Shevky-Bell- dimens jons derived from a regrassion, analy515
‘u51n5 the SR(ALL) indicator as a criterion varlﬁhléf.

The résults Df th »se analyses have been prEEEﬁtEd in Table 10,12

The: cnrrklatlan coefficients showed that neither the Shevky-Bell" dlmEnSlGﬂE 5

takén separatélyi nor in combination as part of a regression analysis,
prav1ded sufficiently high correlatio ns with school mean achievement %E%fgs
to be considered as rival lnd;catﬂfs tD tha SRCALL) indicator. ) Y

A featuré of this tab;é was the 51m;lar1ty in the pat tern of the .
b ivariate EDTTE]HEIDH coefficients. to those presented for the SR(ALL)
%lezatnr in ‘Table 10.11: the Soc iﬂggﬁna ic Status variable had ﬁg highest
g Elatlunsiwlth schgal mean ashievément scores; the carrelatlans for

ension were noticea ly smaller at the 10- year uld level

the Familism
..than ‘at the l4-year-old-level; ‘the correlations ‘for the Ethnicity dimension

) tgrrglatlans for Famlllsm at the lé-year nbd level. “These s;mllarltles

1n pattern were EXPEEtEd because the SR({ALL) indicator. had been constructed

to bg max;mally cgrr,l ted thh schgal mean achlavEment scoTes.

N

Sinee the three. Shevky Bell- d;me nsions had been de rived ‘from oblique factor -,
ratat;gns it wis important te in rprgt their bi varlate rglationships with
the SR(AL ) indica g&r ‘in cﬂn;uﬁctlﬂn with, the knowled dge that there were "

varying levels Df a latlﬂn between the dlmenslans themsglves.u In order

of '‘commonality analys;s' (Maad

- to 1nvesf‘gate this prablgm the tech
1971) was used to examlne the 'un;que' and 'common' components of the




O
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'blvamata relatlunshlpq bgtw2en th'e SR(ALL) iﬁdi:;;tcx:j and the thrgg'

dimensions, were both zem,.

\E‘- ;E:‘ ‘“ E .

=

) dlmEﬂSIDDE. The fnmulae requl;red for thlS technlqugsg Eg_vg been desc .I‘ibed

in. detall by Maygskg gt ,31 (19593 : Ao T ) N

 For each dlmensmn the tatal var;anée 'e;cplamgd'i Tepresented by'
the' '.-.qu;;rf;g of the bivariste correlation cocfficiont== in Table 10.11,

was divided into a unique component, two pair-wise cesmomponents, and a

three-Wiy component. The unique component "fépfeséntz—gd t;hat part of the

tatal 'explanatnry‘ povwer of a dimension which could be tributed solely .

tu the psrt;cular dimension, The ga:}:—wise t}mponenﬁ represented, the’
part which could only.be sttributed to two dimension=ss. jointly and,’ -

because of théeiﬁtf‘féﬂl‘rélﬂt'inn between dimens"ians e=could r’u:t’ be 'dis= - -

s;milarly represented thg part whn;h I;‘.E!Uld Dnly be ﬂ"ttrlbutﬂd o the three’

dimens;ans gﬁlntly. 3 _ : . i

. ThE fesults of the commonality analyses have beemen p esented in

' Table 10.13. By gxamlnmg each eoiumn of the table =it was pDSSlblE to -

identify the unique and common sources of the total Enrrelatlnnal asscc-

iatii:m betwégn’eacﬁ dimension and the SR(ALL) indicds=tor. * For Exaﬁple,

70 per r;.en‘t of the varl:mce in the SRCALL) 1ﬁd1gatar§ This tDtEll of 70 -
per cent, derived from the square of the blvarlate ce=>rrelation, resulted -

from 63 per cenL ‘being unlqueiy associated with’ Saclu:ecaﬂam;t: S’t,tﬁs and

~ B per cent 1n common between Socioetonomic Status anc=l Ethn;clty .The ’ o

components’ which were associated with the f;t::mman contz=xtibution of Sr:u:m-~

ecconomic Status and Familism, and the cémm;:n Gcmti';b;=1tlnﬁ, of all three

. EER . & N . * . i - :
- - At both. agé levéi‘s the general pattern of result3s showed that the

‘trlbutlan t:f Sncmgcunnmn‘; Status was véry 1arg§ cdmparéd with;

ique co
ti:léf the ‘unique cantnbut ons of Familism and Ethﬂi;:lty or the pan--
ise and three-way contributions of the dimensmns. ' )

Atxrthe— 10- yE r-okd-level the total l‘amlh-:m c:ﬁnt:rlbutlan nf 3 per c&nt
was solely attr butable to the common component ag’sauzlatéd w1th Familism

:md Ethﬁiclty. Thls ‘result contrasted markedly with the relatlvely larger

unlque and .common components issac;ated w1th Fam;l;s@ for thé 14 yc:ar nld

,szhngls “At the 14- year -old'level the unique and co=amon :;:mtnbutmns Qf ';,

Famili"sm and Eth if; ty dlmensmns were almast exa:tl}-i; qu‘lvalént. At bath

PE.
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v

L Tible 02 Corelations Beesn v SA(ALL) Indictor, th Sevly- el | Dlerstons and ool

'Meag_ﬁgﬂres nn the Tes;g_nf Wurd Knﬂwledge thETEC) and Numeracy [ID Year Dld

“ SEhﬂBlS and 14 Year ld Schools) o rﬂ

Varlable C e i= . Age Level N
S " 10-Yea¥-0d o sYear-Qld j?_g,‘.::

ford Lnnwledgg Literacy Numeracy MNord Knnw ledge Literacy ‘Numeracy -

(ID y 0 Test) (Teqt IDR)(Test lDN] (14 y 0., Tést) (Test 14R)(Tg5t 14N]

Sac102canom1c Status S T I 'f_ T .35 , ..
Eamlllsm *‘:i oL |V LA B R
Ethnxﬂ;ty S Ny T T -l LR Ll . el I-_;;;

.rfCS;F;E)' ST e s e

i i ; 1
i .

Lo

a- Number af 5chnals at ID year ald/ syear mld levels (Wélghted) z 271/256 | - ﬂ}
‘ ,5- o " '. : ' :.v_:r‘:

b Deglmal leﬂts have bEEﬂ amlttsd fram carrelatlnn GﬁEfflﬁléﬂfS Lo i;5:=g‘ L ’g
g R R

¢ The variable denoted £(8,F\E) vas the linear conbination of tha.Shgvky el dinensions - -
derlved frgg a regress;an analy51s uslng sghaai medn achlevemEnt szdtes aa ErltErlﬂn varlabies;‘
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-+ Table 1013  -Correlational kéémanality"l‘aizle for the, S’hr:vk'\'i[icii ' —

Dmen51aﬁ as PIEdlEtDTS of the SR(’ALL) Tﬁdll‘:;ltﬁt‘

(10- Yr:ar Dld Sc:hm:ls -and ldsYE:n* Dld c;j}ﬂ;vlisi),.

Source of Shf:vky Bell Duneﬂs:an';
Varkancs s l(! Year-01d Schools o 14, 1d opls
 r Socio- FamiTisn Cthnicity &Socie- Familism FEthnicity
economic ~ °. - . ' - gconomic » )
s - fe3 - D ez L
. cld ’ s 00 . - o 06
‘E h . 08 - 05
-1 oo - 00 . 04 * 04
SE 08 . ios 05 05
) FE o 03 03. 06° 06
SFE . 00 ¢ . + 00 - 00 - 05 - . 05 DS
Tﬁtal Vﬂrmru:e 7D S \DS -193 ’ 187 T2z . 21
Pjﬁté; 1 Number Gf gSEhc;!le 'at y ear-old/14-year- Lﬂr_l levels Cwelgh‘:ed]
© = 271/286.7 0 \ ‘
- b’All perceutages have been.rounded to whole l“lumbt:‘f% . T
t Thé symbols S; F, E, in the\'Suurze of Varlam‘:e' column rei:e:r

to the three Shevky Bell di mgnxsy_:ms_ Sogiocconomic ?tatus,
Familism, Ethﬂlt:lty. . : L

{ The 'Total Variance' referred to the square of the bivariate
" corxrelation between thé SR(ALL) indicator and, the, Shmky-'
- 'Béll dlmen-ﬂgn . ) ) :

) age iewls the un1que gampﬂﬁents of the Fam1115m and’ Ethni;;ty dimensions
woTe smlla:f to the magnltude Df the «:ampanents whit;h they . had 111 commeon

with the SD!Z;LDEL‘GDDNIE Status dlmensn}n

* s

- C’dnc:lasians’ and Cautiaﬁs o _
. 7 —_ [

entldtlm were shmm tD be appl;gable to the saclal charactenst;cs nf

- uglghbaurhcgds su*‘fnundlng Augtrakian schools. These dlﬁléﬂSlDﬂS fa il=
itated m E:;amlnatlnn Df the natura t‘;lf the campléx dlmensum gncaps latecd

‘by the SR(ALL) 1ndlcatar ‘of edu\:atlnnal d;sadvantage

i

“The flrst stage nf, the analyses Emplayed far:.tt:rr analysnz. pra:eduresm
t:l estshllsh the su;tablllty of the Shevky Eell model - for descr;brng the= “

resldentml dlffEl‘EﬁtlatlQﬂ an{ang sn‘:baal n31ghbt:urhcnds~ -The syj_nl;;ar;t){ .
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' This pattern tended to be dominated by the Soci

of both the primary factor patterns and the factor inte relations
cross age 12v21$,demcn;tr3ted the congruence of each of the three Shevky-
Bell dimensions for school neighbourhoods ;UTTGuﬂdiﬁg both the 10-year-old
and l4-year-old sample schools. While these results paralleled many

findings in social geography concerning the factorial structure of
o

-ion, some cautions should be EIPIESSéd with

residential differentis

respect to the sufficiency of the Shévky=8211 model .
ed by census authorities in most

The very nature of the data collect
countries of the world has placed lim itati

o
7 2

[a]

n the types of solutions

which might emerge from factor analytic investigations of residential

‘differentiation. The bulk of these data have 1erally been collected

according to content areas which can readily w suped on the basis of
g - ° kY

- same three groupings dESCrlhEd hy the Shevky-Beil dimensions. q\ equently,

the consistent emergence of the three Shevky-Bell dimensions in a- range of
{i

social settings may well reflect thé nature of available data.

It was therefore possible to postulate, but not check empivically,
ci

ssi
that the Shevky-Bell model provided three necessary but not sufficient

e}
dimensions with which resi d ntial differentiati

on among Australian school
ibed. Evalfation of this postulate would

neighbourhoods could be descr I

‘necessitate the collection of larger and more wide-ranging bodies of census
data - an actian which governments uld be unlikely to-support merely in
order to satlsfy the curiosities of social geographers.

ne
ential differentiation: Sociveconomic Status, Familism, Ethﬂitityi
oeconomic Status di

i}

e

e
Do
.
-



but not to the extent that it was p@ssihlg to ignore both the Familism

ot

and Ethnicity dimensions by labelling the SR{ALL) indicator as a measure
of SGEiEEZDﬂQmiC status’. Rather, the scores derived from the SR(ALL) S
indicator appeared to represent a summary measure of anetwork of inter-
related social features which closely covaried in geo g—aphicai space ]
with school mean achievement levels. This network pres&ntgd a picture of
the 's 1 landscspe' surrounding the educationally disadvantaged school
as one in which there were:
. high CQiEEﬂtratlEﬂi of persons in the economically and socially
vulnerable position of having iow levels of educational attain-
ment and low levels of occupational sEillé A
. ‘law concentrations of persons living according to a popular
'model' of Australian family life characterized by slngie family
households, stable familiés/warrlages and- sepafate dwalllngs,
. high concentrations of persons likely to have English 1anguage

uiammuniéatian difficulties because they were born in non-English-

speaking Eur p ean cauntrlés.

The interpretation of the results of the second stage analyses must

be approached with caution in order to avoid the possibility of involve-

ment with 'ecological fallacies' (Alker, 1969). The 'scecial landscspe'
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been no attempt to dlszuss these relat1nns”1ps “at the 1ﬁd;u1dual ‘student

level nor to 1mp1y that causal connections might exist between the many
variables which have b&en'ingluded individually and as composites in these
analyses.- Cansequently, the 'scclal lsndscape' described above should

not be treated as bein ng e
‘home environments of stu d nts who attend edp;at1ﬂhally dlsadvantsged

L]
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CHAPTER 11

- CONCLUSION

The main aim of this study was te develop, validatéi and describe the

properties of a national indicator, based on census déscrlptlans of school
neighbourhdods, which could be used to guide policies designed to alloecate

supplementary resources to educationally disadvantaged schools,

As the first stage of this study a detailed review was undertaken in
order to examine resource allocation responses which have been made to

_ the changing ganﬁept of equality of educational epportunity. As part of
 th ‘review, a description was prééénted of the structure of indicators
which have formed integral parts of these resource allocation responses in

ia, United Sfa;es,rand United Kingdom. This first stage was
followed by the development of a theoretical model that examined the
influence of using indicatogrs to identify educat ionally disadvantaged
schools on the accuracy with which resources could be deliverad to those

students who were in need of assistance.

=]

A program of research, based upDn the results of these initial analyses,

esigned to develop several indiecators of educational disadvantage

[y

was e
which wauldAavaid the inadequacies of many of the currently available
s ased on census descriptions

indicators. These indicator: of schoal
a

50 as_to optimize the correl tions

school mean scores on a2 test of Nard Knowledge.

The perfarmancé of these indicators was then Eﬂmpifed with respect. to

1

to dlfferent ‘samples of SEhﬁﬂls ﬁnd:students (4) apply to schools in g eral
,w1thaut the need for supplementary information describ ing school location

and school systam, and (5) display h;gh ievels of ac curacy assn:iitgd with
the identification of students whe were in need of assistance. o

The indicator with the best ﬂver’li performance was Examlned w1th

respect to the. dlmens;uns of r951dent1”1 differentiation associated with

ERIC
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the Shevky-Be  model. These analyses were designed to establish whether

the information obtained from this indicator was amenable to a more readily
interpretable descriprion than would be ascertained by simple inspection

of the indicator's component parts or census correlates. It was demon-
strated that neighbaurh@@ds associated with educationally disaﬂvaﬁtagzd

ized by an overlapping network of social features

3
]
]
m
lx]
=
2|
o
i
[ad
M\
M

4
associated with the socioeconomic status, ethnicity, and family living
ar . .

rangements of the cammUﬁity;

This study has shown thaﬁ resource allocation programs, dgsigned to assist
educationally dis advantaged students, which employ schools as the units of .

;dentlfl tion and funding must take 1nta account the nature of the

Hh

variation in. student characteristics within and between schools.

It was demonstrated that if the distribution of the ¢riterion measure

d
of educational disadvantage was ma%tly associated with variation between

Wi
schools then the majority of educatiomally disadvantaged stude

=
Conversely, if the distribution of the

criterion measure was mos tly assoc iated with variation between students
1

fllacatiuﬁ to schools w;th low mean scores would be very inaccurate.

ilar tﬁ the second Df thESE two extremes whan a test of Wﬁrd

moré sim

Kngwlédgé was used as the EIltEleﬂ measure,.. For example, estimates

derived from the theoretical model.described in Chapter 3 suggested that..

the lowest 10 per cent of Australian schools would have 33 per cent of T
their students below the 10th percentile for stﬁdeéts, and 20 per cent

above the 50th percentile for students. '

When cnmpared w;th a range of developed countries these figu

uies
suggested that ‘when a test of Word Kﬁawl edge was used as the criterion

1942U_j L | .
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measure, Australia was relat1velv less spprnprlﬂte setting for resource
i

allocation programs which employed schools as the uﬁlts of i

and funding.

m
most suitable units of identification and funding in Australia because

. the 'gains’' associated with increased accuracy in the delivery,gf Tesources
2]

to students who were in need of assistance might be more than offset.by
the 'losses! associated with, for example, pedagogical problems of .
'streaming' which could result from assisting subgroups of students within
schools. However, this result did indicate that policy makers should be

aware that the Pathway: to accuracy in resource allocaticn was concerned -

- not »nly with the use of aﬁpf@priaie indicators but alsoc with the nature

of the var;stinn of Etudeﬁt characteristics w1th1n and between schools.

2 The Devel ;
of Edu t%ﬁ ally D isadvantaged S Sﬁhaa in Austr

i U

nt and Evaluation of an Indicator for the IHEﬁtlflCrrigﬂ‘

This study has shown that it was possible to construct an indicator of
educational dl%édvaﬂt1EE based on census descriptions of school neighbour-
inods, that had a ‘range of properties which were sﬁperinr to indicators
currently being used by Australian school systems This indicator was
constructed by using stepwise regression analysis in which variables

describing aspects of both the social and built environments of- school

1ghbaurhaads were candidates for inclusion in the 1nd1§atnr

The use of this indicator to guide .the allo on of resources to

educationally disadvsntaged schools in Australi auld be associated Wlthi

a numher of important benefits.

(a) The Constyuct of 'Disadvantaged’. The indicator was designed to be
[ g,, g

in close agreement with the definition of ‘disadvaﬂtaged' employed by the
‘Australian Echools Cgmm;ss:ﬂn to identify schools for participation

the Disadvantaged Schools Program (Karmel,

9
this definition the indicator (1) was constructed solely from information

dESSfibiﬁg school ﬁ31ghbmurhaﬁﬂs and (?) Emplayed a su itable Erltérlﬂﬁ

chafagterlstlcs associated with a low :apsﬂlty to take advantaga af

educational facilitie

' (b) Statistical Properties. The analyses which were employed during the

indicator develo pment and validation phases of the study revealad that .

the indicator possessed a number of important statlstlﬁal prapertles i -~

1§5  2()9
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(c) Administrat

(i) The predictive power of the indicator with respect to school
mean achievement scores on a test of Word Knowledge was shown to be
at_least equivalent to an achievement-scaled indicator developed from -a
.detailed evaluation of the home environments of students who attend
Australian schools. '

(ii) The indicator was examined in terms of its capacity to identify

students who were in most need of assistance in the EESIg skills of

ular, gquantitative descrlptluns ‘were

ic
accuracy with whlEh the indicator could be

- prepared which summarized the
used to identify the: percentages of students belaw the 10th and 20th
tparzentiles for students on tests of Literacy and Numeracy who were

For example, at the secondary school level, the lowest 10 per cent
of schools on the indieator contained 34 per cent of students who vere

below, the 10th percentile for students on the test of Literacy snd 17 per
A

.cent who were above the national median on the test of Literacy. These

two percentages compared favourably with the ‘optimal' estimates of 36
per cent and 17 per cent, respectively, which had ‘been obtained from the

theoretical model.

co
For example, data w were presented to shaw that the 1nd1gatcr Cl) was hi hlyxv;
e

r
correlated with school mean achievement scores on tests of .Word Know ,dg

EDTIElat1Dﬂﬂl associations with schaal mezn athievement scores when %upplei

o mentary information de scribing Type of School {Government, Eathullii

Independent) and School Location (Metropolitan, Non-Metropelitan) was added

to ‘the indicator-

Properties. The indicator was constructed from census

data and was based on national samples of Australian schools. These . -

25
. -procedures gave the indicator several impeortant characteristics which
o

" would encaufagé its acgeptaﬁie as a national iﬁdltatar of Educatignai

'is dvantage. o o 22
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{1} The indicator scores were prepared from-simple weighted combin-
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ations of variables constructed from widely availab

[

*

‘onsequently, the construction of an indic
chenl would be well with#fl the capabilities of the st
is .

assuciated with Aus;rﬁl;qn sch

1s. s
was extremely important because it would minimize -the errors, effort, and

1
resources rEqulrEd to prepar indi ator scores, and =150 would. enable a
1

T
highly desirable because of the recent concerns being expressed in Australia -

about ihé'pﬂtéﬁtial threat to personal PTlVEE} ‘which has eme ;rged with the
. ]

of computer- stored dataz banks.

{iii) The construction of the indicator scores for a
1

schoo 5 would require substantially less time, resources,
in comparison with indicuters developed by gathering detailed inform
about students from every school. The main task involved in preparing

“the 1ndlcatcr scores would be the linking of school catchment areas to

the apprgpr1ate egnsus Calléz or's Districts. However, for the majority

T =)
d be readily carried out by using

of schoals,

1

records available at the he id offices _of the various. school systems.

[

(:

v} The indicator was prepared from national samples of schocls in
order to facilitate the identi Fication of the most educationally dis-

advantaged primary and secondary schools across Australiz. This property
t

e fEderal program which was intended to

was consistent with the aim
ralia's most disadvantaged schools irrespectlve

provide assistance to Aust

-of their location.or the school Y§tem to which they belonge ed.

1- The Accuracy I
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order to make ﬁhjEEthE assessments of the accuracy associated with tha

,f 3551§tance. For the purposes Df Eampaflﬂg"the performance
p .

Ts of cducational disadvantage P
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1
Nevertheless, the ‘importance of the Accuracy aﬁd Leakage coefficients

'
!

.In future perhaps a completely new set of 1nterprﬂtat1m 15 wii,

the phrise *those students who were in most need of assistance' was

erpreted to mean ‘these students having low scores on tests of basic

rr-"

Numeracy and.Literacy skllls' However, the appii:aticﬂ Df the concepts

ons -

fimin

at

yT.J\

of A‘turaty aﬁd Leakage tauld be extended to other inte erpre

provided ‘that suitable data were available. Some examples of alt rnatlve

interpretations might be 'those students huving parents with low incomes';

‘thnse students from single parent families’, or 'those students living

i

n geographically isolated environments'.

In Australia all of the zbove Examplés have at" some time'rezeived

remains that, once consensus has been reached on a specific set of inter-

-pretations, the inﬁicatars may be compared Qb]“CflVEly in terms of the

nature of the students who are receiv ving the benefits ﬂf.supplementa}y

resources. These two statistics therefore offer an important avenue for

Aavaiding thg dangerz of ECéngital or individualistic fallacies (Dogan

and Rokkan, 1969) which have been inherent in appraaah:s to indieator -

fﬁgﬁétfuﬁtian based on appeals to the face va 1id1ty of component variables

that have bEEﬁ aggregated to-the school level Br above.

- Thé Dimens ns ‘of Residential Differentiation Amnng Austf alian

o
' menit scores m;tn appraxir}tely the same level

_ments of students whe attend these ééhanls.

ghbn”"haads; "’"’*’/:»»,,2,

School Nei

T
£ pregisian as may be -

obtained by using detailed information which described the home environ-
In both cases the percentage e

of variance explained in schaal mean aChlEVEmEnt seores was around flfty
per cent.

ThlS fiﬁdlng was based on corr laticﬁal associations at the between—

!sehacl level of anaiysis! Suitable data were not availabie which would -

:1evel af-analyglsa . . - .

permit’ statéments to, be made as to.whether aspects of the seocial strueture
of school neighbcurﬁﬂads wauld pravid&'indépendgﬁt,antriﬁutiﬂns to the ..

Ejplanatinn of varlatlgn 1n adu ational achievement at the between-student
R .




Hgfbér"s detailed review of the literature in this area concluded -

that ‘the EDﬁiE t of a neighbourhood effect was intaetr as a contribution
- P

of some significance towards the understanding of differential educ 'i nal
péfféfmaﬂte' (Herbert, 1976:133). However, he also emphas ized that a
greac deal of the research into the educatlnﬁal significance of a
'nélﬁhbéufhﬁad effect' should be regarded as incomplete because many

studies lacked rigour in- their approach to the development and measurement

of the Qimensians of residential differentiation.

In this study a detailed investigation was carried out to determine
whether Shevky and Bell's three dimensional model of residential differ-
entiation would contribute to an nndé' tanding of the nature of residential
differentiation among Australian school neighbourhoods. It was noted that
certain aspects of the theoretical foundations of this model had reze1v:d
considerable eriticism.. In particular, some sociologists have quastagnad
the validity of the model's implied cqusal link between societal scale and
residential differentiation. At the same time there has been substantial
<research support for the generality of Shevky and Bell's three dimensions:

Scciceconomic Status, Familism, and Ethnieity.
The majority. of this research support has been drawn from studies

carried out in urban settings by using cénsus—définéd geographic areas as

units of analysis. Prior to the lﬁVEStlgStiﬂn carried out in this study

there would appear to be no published research that has tested the applic
ability of the three dimensions when applied to school neighbourhoods which

2

were spread across a whole nation.

H‘I\

e results‘ this 1nvestigatlgn demonstrated th”t “the three Shevky-

g g

Bell dimensions emerged as distinct factors of residential differentiation
among schagi neighbourhoods. “In édditian; the ﬁéaﬁingfulness of the namés’
thnt Shevky and Bell had associated with thes& dimensions was established

by camparlsan with an 1ndependent set of variables whlch dESEflbéd a&peﬁts

of the social structure of szhaal n21ghbuurhaads

"It must be Eﬁncedéd that these results did ﬂDt suggest that the
Shevky-Bell dimensions represented a sufficient solution for explaiuing

residéﬁtiai'differentiatiﬂﬁ among school neighbourhoods. An evaluation

ﬁf the sufficiency of thcse dimensions would require the. collection of
mgr;‘w;de ¥aﬂg1ﬂ§ Lodies 7f data. than are currently’ cnllectéd by census

authpriiiggi However, the,clear Ergenge ‘of the three Shevky Bell

O
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dimensions in this stud\ provided an extremely valuable framevork for

examining the 'secial landscape’ of neighbourhoods surrounding Eduﬂdtlanx

il

ally disadvanraged schools.

In recent years Austrfalian educution systems have encouraged local

community involvement in.decisions concerning the management and curriculum

of schools. These initiatives will inevitably lead to a growing coales-
et

hool's educational program and the needs and -

T
o
o
e
v
W@
o
=
Ly

S C
aspirationz of its surrounding neighbourhood. Consequently, the method-
ology and results of the investigation of the dimensions of school neigh-
bourhood Tesidential differentidtion which have been reported in this
study should prove to be of considerable importance to future reseafcﬁxs
aimed at understanding the processes and products of Australian schools.

Aiggmg uding - Comment -
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the educational consequences of poverty, dépfivatiﬂn, 5

required an ampual multi-million dollar investment in education by govern-.
ments in the Ynited States, the United Kingdom, and Australia. The
implementation of thesc programs has been accompanied by debate cunccrnlﬂg
two main. issues: the magnitude of the effects of the programs on part-

students, ‘and the construetion of indicators which would assist
with decision concerning the delivery of suppl

students hham the prngrams WOTOS iﬁtended to assist.

The fir issue has been suagEtted te a considerable amount of

rst is
n the Unitéd States., The reaults of this research have not been

o

researgh

) conclusive because several

l,.-m

of the key evaluatlan studles haveé TEEEIVEd
substaﬁtlal methodological criticisms with respect to the apprapr;ateness

of thélf;&flterlﬁn measures and the validity of thei 1T r search de51g,5

when applied to Etpérlmeﬂts conducted in ﬂEturil;StiZ séttings. It seems

=

that a clear Judgemént

1
Yl
]
2]
ot

programs will need to-await the results af Earefully planngd langitu

studles. . : -, -

In contrast -the second issue has received relatively litEIE research

he majority of the work in this area has been confined to

e 4
1 document procedures -for the canstructlcn of indicators for -
=58

whic either the r ,»latlunshlps between the- indicaters and other
';uitablé ErltEfiDﬁ varlablesi,ﬂr the characteristics of students who -
- ,‘ A . N . . i - P R
e coa 200 2._-1*:& : -
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’*charactgrlstlzs of participating studen ts.

receive benefits (rom these programs. The rationales which have been. )

presented in support of iﬁdicat@r construction pr@cedures have therefore
often been restricted to arguments that have concentrazed on the face
validity of the variables used in their construction. Since the indicators

have genérally been constr ed from highly aggregated data, and have bzen
stu

udents rather than individual students,

ruct
emploved to select groups of s
these arguments must be viewed with extreme caution in order to avoid the

dang&ra of ecological or individualistic fallacies.

This Studv hiS ca ntrlbuted to the debate on thé second issue by

emphasizing several important points which should be acknowledged during

wH
=
(=N
[
1
rt
L]

uction of indicators for programs désigﬂed to assist st

on the per formance

uré¢es to those

. That the upper limits of indicator performance in these programs

c
are a functien of the variation in student characte istics within and
between schools. )

-

%bjéctivély‘by using the Accuraay and Léakag -oefficients to assess the

advantage whlgh would ‘be suitable for Australian schools. 1In .

ditioh, analyses were presented which focused on these three points in

R
[ W
[

i
to demonstrate that there wnuld be considerable differences between
ten developed coun tries lﬂ the perf@rmanie of this type of indicator. A
=] digfereﬁtés were shown to origiuate from differences between the
tries with respect to the variation of student characteri St ics within
and between schools. A . s

In recent years the etonomic cir cumstances of many countries have
resulted in widespread public demands for acgauntabllity in government ; N
expéﬁditure; These demands will inevitably challenge the future survival A
of educational programs designed to éssist special subgroups of students

unléss it can be.demonstrated that resources have:been allocated in an -
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accurate fashion to the appropriate schools and students. This study has

described the constriction of an indicator that could be used to guide

B

eccisions concerning resource allecation in Australia - however many
o

aspecss of the methodology which were employed to develop this indicator

L4

L)

hou;d prove to be.useful for similar programs in other countries.
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