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ABSTRACT

Educational Choice and Educational Space

Kathleen Sonia Thomson

This dissertationentitted Educ at i onal choi 6e aaaglorath@ uc at i o
confluence otonstructed space amptographispace using a suppside context for New
Zeal andbds publ i c -opecenrollméntirsParsiiNenw dfe ad@aasdibs st at
stateintegrated schoolystem across four urban areaamalyzed spatially andchalytically in an
attempt tdearn about supptgide motivations of individual schools for selecting stude3itsce
1999 there has been a gradual encroachmetieooperenrolimentinitiative due to excess
demandor certain schoolalteringthelandscape of choicéost studieof school choice
examine household motivations to choose schadiat is referred to as the demaside
dynamic of the education mark&he contribution of this study to educational choice literature
isprovidedbyth@ pportunity presented by New Zeal and®s
the supplyside dynamic. &hool motivation for choosing students is warranted by thetact
individual schoolsare funded on a pgrupl basis and they are abieake operational decisions
that include defining their own catchment areas (home zevie=)oversubscribedn order to
test the hypothesis that schools are behaving selectivelygeriage boundary discontinuity
design (BDD)Bayer, Ferreira, & McMIlan, 2007 and metaanalysis telbniquesand useensus
data that reflects neighborhood composititosely linked to the time at which the home zone
was drawn. Household characteristics as represented byc2Aféslata are within 5 years old
a the time the home zone was drawn irpg3cent of cases, and range to a maximum of 7 years

for the full sample of schoolssed in the analysiShe result is a truly uniquapportunity to



examine evidence of schaslectivebehavior while accounting féogistical, geographic and
market features. Across a sampleé86 publicly funded state and statgegrated schools in
Auckland, Wellington, Christchurch and Dunedieviluate 372 schools that implemented
enrollmentschemes with geographically definedme zones as of the 2009 school yeand

that schoolsre engaging iselective behavior across one or more housefwitheconomior
demographic characterissic with indicators of deprivation anahinority status consistently
maintaining significance in boundary and zone discontinuigtwBen 37 and 5@ercent of
schoot samplewide are estimated to be participatinggerrymandering in small targe ways
(discontinuities wergreater than 0.2 standard deviations, favoring households with affluence
and norminority statuy. Cases of medium to large discrimination (d&ndized mean
differences of >0.5) are evident in 12 tof@&rcent of school$Schools are zoning out
households that contain higher proportions of minorities with an emphasis -emdiggnous

(M U o) minorities, in particular the Pasifika grosfhenexaminingschoolsseparatelyy city,
sector, gender argthool student bodsocioeconomistatus | find heterogeneity in school
behaviorFi ndi ngs corroborate and expand upon preyv

policies ofenrollmentschemes and their adverse effects.

Part llexpands the implications ethootlevel selective behaviote themacrosetting
of the metropolitan areaducation markeBecauseschool zones are not mandated to be
mutually exclusive or completely exhaustive of the metro tr@aserveit is possible thatome
zonesoverlap insomeareasandprovideno coveragén others School choice is modeled using
an ordered probit approach whehne number ohome zoneslaiming thehousehold (census
meshblockis thedependent variablé also calculateneshblockevel schooling opportunity

sets(SOS) for the primary and secondary sextsing methods developed fgibson & Boe



Gibson, 20131 The SOSactorshouselbld-schoolproximity with school performancetioa
summaryestimate of educational opportunfty eachmeshblock Thedeteminantsof each
meshblock shoice set an®&OS are modeled as a function of household characteristics, with
controls for geographic and market influenddsid evidence thaboththe size and quality of
household educational opportunitee®statistically significantly associated wislocioeconomic
status and racial composition. Affluence is a strong predictor of additional choices and higher
quality school access while racial compi@si continues to be negatively associated with both.
The nl aggyd wd a tt ihaenistheacordideced foree@ch metro angsingthe Index of
Dissimilarity and mappindgechniquesThe exercise reveals helpful insight into each of the four
education marketsThedissertatiorconcludes with a discussion treimplicationsand
relevanceof thiswork to educationateform discourse and plannifgr bothNew Zealand and

abroad
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CHAPTER | INTROD UCTION

New Zealand is a®ECD developed country of 4.6 milliblocated in the South Pacific
consisting of two main islands (the south and north islands) and is approximatehyrtisahe
size of the state of California or comparable in geographidsittee United Kingdom.

Originally settled byM U o pedples in 1300 AD, New Zealand was colonizedHe British in
the mid 180006s, a natlentographically antl ethmidallytdiversé populatiore
that resides largely in urban aréaghe demogaphic breakdown consists of 748rcent
Europeafidescent, 15:ercent indigenous! U o, 2.2 percent Asian, 7-8ercent Pacific
peoplesand.2-p e r c e n t' Lifdexpgedtamay at birtis the age of 81 years in 2018he
country has threefficial languages, including Englisk,U o and NZ Sign Language, and is a
parliamentary democracy with a constitutional monarblew Zealand is ranked as a high

income OECD country with GDP estited at 188.4 billion an@GNI per capita of $9,300 USD

! Statistics New Zealand, Available at: http://www.stats.govt.nz/browse_for_stats/snapfshoft®p statistics.aspx
2 http://www.stats.govt.nz/

*I'n New Zealand, the white racial cat eglkréyebidigenon® s t
M U o maine for thos&lew Zealandersf Europen desceit

“*Percentages do not sum to 100, individualsisielfitifying in morethan one ethnic group are counted in each
group. Available at http://www.stats.govt.nz/browse_for_stats/snapshai@nzin-profile-2015/abounew
zealand.aspx

® hitp://data.worldbank.org/country/nezealand#cp_wdi
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in2013°New Zeal andés main trading partners inclu
Australia. The main labor force sectors include personal and community services; financial,
insurance and business services; retail trade; manufacturing; constructiomicuntLiag)

mining, water and electricityAreas of the greatest economic growth between 2007 and 2013

included mining; agriculture, forestry and fishing; financial services; health care and social

assistance and public administration and safet2014 the uremployment ratevas 5.6

percent?

The New Zealan@ublic education systers a largely decentralized system where
school governance and control is carried out at the sd&eell and guided by the national
Ministry of Education. The majority of Boolaged children (8%ercent) attend state (public)
schools; 1 er cent of students aitnteerglr awthead 6 -ag ®h komloaw |
character/ religious) and the remaining five percent attend private sCimils state and state
integratedschools follow the national curriculum and are funded publicly. The systesists of
43 local, district and regional offices throughout New Zealand serving approximately 194,000
students in early childhood education services; 707,400 students in Aff@0ymnd secondary

schools; 432,000 students in the tertiary sector and 195,000 students in itrdirstny

® Ibid
" http://www.stats.govt.nz/broves for_stats/snapshets-nz/nzin-profile-2015/labouforce.aspx
8 http://www.stats.govt.nz/browse_for_stats/snapsbéisz/nzin-profile-2015/economy.aspx

® hitps://www.newzealandnow.govt.nz/liviiig-nz/education/schoalystem

3



programs as of 201Y. New Zeal andds system of primary and

aged 5 to 19 yeain 13 year levelswith the primay sector spanning Years8l(ages 5 12

years) and the secondary sector spanning Ye&8{&gesl3-17).1* A full breakdown of the
education system by school year and sector is providédgpendix 2 Education expenditures in
2012/2013 comprised $12,425M NZL of which $1,402M were used in early childhood,
$8,203M in primary/secondary education and $2,820M in tertiary educ¢astndents

attending state schools can expect to contribute an averagé&sabBi$500 per year in fees;
stateintegratedoupils can expect approximately $1,500 in additional fees and private tuition is

approximately NZL$20,000 per ye&r.

What is special about New Zealand and the focus of this dissertationtisefacuntry
hasbeen internationally recognized iagplementing markebased educational reforms well
ahead of other education systeins1989 New Zealandshered in the Education Aaitherwise
knownasb @ mo r r o w 6 Gwhi§hmntlunlen devolvingeveral aspects gbvernance and
managemernb schools througbecentralization while maintaining centralized funding in the

state and statimtegrated sector$&School competition was enabled through the inclusion ef per

10 H

Available at:
http://www.minedu.govt.nz/theMinistry/PublicationsAndResources/StatementOfintent/SOI2012/NatureAndScopeFu
nctions.aspx

™ http://Iwww.education.govt.nz/home/educationnz/
2 Ibid
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pupil funding structures and openrollmentpolicy (Pearce & Gordon, 2005The reformcalled

for thecreation of docally-elected Board of Trustees (Bodgmposed of ghool officials,

parents, communitgepresentaties and in some cases, studeBisthe dedsion to decentralize

many aspects of education decisioaking theNew Zealand Ministry of Educaticafforded
schoolsenoughatitude over governande act strategicallyjn what was designed to become

competitive marketplac&choolsn common local areaserenotto bebound by a school

district or local authorityim dai |l y sense, as would be the cas
public education systefWylie, 2007). Instead schools could react to the dynamadghe

market andcompetewith the expectation that improved educational quality would reBloé

reforms of Tomorrowb6s Schools weref remarkabl e
educational policy and educational chorearldwideb e gan t o take noti ce. By
New Zealand became the focuswidich scholarhattentionfor the simple fact thahis country

was |l eading the way; AThe radpartahagiolgpe nda was d
marketplace of ideas about school reform and are the object of experimentation, debate, and
controversy in the United St adtdcadng@BddardBo st ot h

Fiske & Helen F Ladd, 2000, p) 4

Tomorrowbs Schools came 0tde mprcocu de wWh dte mina
characterized by the traadf that came with opeenrollment School choice removetie rights
of access to local schools by local students in the presescaaidl popularity and excess
demandPearce & Gordon, 2005n response to the dilemma, the Ministry of Education and the

national government went through a series of poli@egvern how schools would respond to

5



being oversubscribed in order to appease the electorate. The current rdtnedy as
¢enrolimentschemepolicydwasintroducedand abolished a number of times due to poldicd
sincel999has become a gike policyto protect and prioritize the right of school access to local
residents living neasuch schooldNew Zealand experienced four shiftsregardinge pol i cy 6 s
design betweefh989 and 200@s the countryavered on an ideological and moral debate
surrounding the publigrivate tradeoff produced bythe reform Between 1989 and 1991, home

zones were established, and school access was prioritized to local students, with excess demand
to be decided by lottery. By 1991, home zones were abolished,i#nithat the guarantee of

access afforded local students to their neighborhood schools in cases of excess demand. In 1998
home zones were restored amollmentschemes were permitted only by approval of the

ministry. In 2000, the lefleaning Ldor government set entrance priorities by immediate

location, followed by a second set of admissions criteria.

As local parents were successful in persuading the Ministryastedlishenrollment
scheme policy, those students living outsideahe zones for the most sought after schools
were mordikely to be of minority statuéEdward B Fiske & Helen F Ladd, 2000aRocque,
2004 Pearce & Gordon, 2005Political discourse regarding rights @frollmentwhen schools
were oversubscribed illuminates both the tension and the consequercmbientscheme

policy for school choice:

Ails the Minister aware of the findings of
biggest beneficiaries of the removal of zo

what strategies is he developing to addréhe fact that zoning has resulted in a reduced
6



ethnic mix in many schools MWoRatw Zeal and?

Hansard Transcripts, July 17, 2007)

In response to Te Ururoa Flaviie Education Minister responded

AYes, | a m fadings; bait | say to thehntembeer that since then quite a lot of

effort has been made to ensure thatehmllmentscheme process is one that maintains
choice that is, that people can take their children to their local schools. It is only when

that school reaches the point where capacity is being threadethed is, the quality of

the school is being threatened by overcapécthat theenrollmentscheme is put in. We

are saying that in those circumstances we have the best possibleaarmamgwve can

have. Now it is about ensuring that communities do not fulfil the fear that the member has
that we are seeing the winnowing out of people from one school to the other as we see the
white flight that he i s c oaneygélansagld about . 0O

Transcripts, July 17, 2007)

Since 1999, the policy has been stable emwlimentschemes have crept back into the

landscape that mediates opEmollmentwhenever schools are in high demaBg.2010, 43
percentbf state andtateintegrded schools had adoptedrolimentschemes in order to preserve
local students ghts of enrollmentfor the cities of Auckland, Wellington, Christchurch and
Dunedin Because schools in New Zealand have the power to the&nown enrollment zones

(in consultation with parents and by strategizing with neighboring schools) there is an inherent
selfinterest that is hypothesized to be driving the nature of school boundaries vis. a vis.

7



community compositioflLadd & Fiske, 200;lLubienski, Lee, & Gordon, 201Pearce &
Gordon, 2005Thomson, 2010Wylie, 200§. Thi s pot ent i ailn tteor eascttd uipso nt

focus ofPart I.

Research Question

Twenty years after NawAcZressdrchaischédve fouedl uc at i on
evidence of adverse student body sorting in addition to a relatively homogenous landscape of
schootlevel innovative practice and programmiigdward B Fiske & Helen F Ladd, 2000
Ladd & Fiske, 20012003 Lubienski et al., 203,3Pearce & Gordon, 2005tubbs & Strathdee,

2012. Preliminary consensus is that school composition has bemmmeepolarized since

Tomor r owoOwas ifmementet. Schis are responding to parental preferences for
advantaged studentbodiesn d t hi s response is conveniently
preference for profit maximization and reputation buildiegward B Fiske & Helen F Ladd,

200Q Lubienski et al., 2013 Strategic behavior is operationalized through sckoatrolled

zoning pactice and this allows for an inherent saterest to drive the design of school

boundaries vis. a vis. community composit{&adward B Fiske & Helen F Ladd, 2000

Lubienski et al., 201;3Trhomson, 2010Wylie, 2006. By taking on more advantaged student

bodies, schols seek to educate the least costly pupils while positioning themselves to get the

most out of voluntary feg8Vylie & King, 2005. For a school without aenrollmentscheme,

Athe strategic goal €is thus to increase in s



schemeé(the) for mal pl ans t hat ingeterndnengwhicth ool s

students they wil/ a ¢ ¢k B. Fiska&HI F. badd, 2000, ot 2@ y wi | |
Essentially, to have agnrollmentsch e me i s t o b eoblifatios toservethdfall f r o m
market.

Thefollowing questions will be exploredWhatare the relevargupply and demanside
structural f eat primasandossécondNaeyveduZatmamikettansdhdodd strategic
behavioP What types ofliscontinuitiesarise as a congaence of the latitude granted to schools
by the Education Act, 1989 to draw home zona&fich socioeconomistatuscharacteristics are
associated with households that are selected for inclusion into home zones by schools operating
enrollmentschemes? Are there nuanaeschoolselective behaviasrby school sector, gender,
socioeconomistatus and authoriyHow are schools behaving in different metropolitan areas?
Finally, whatare the combined results of school zgnibehavior8 Are schoolslemonstrating

small, mediunor large degrees of selective behavior?

Scope of Analysis

Theanalysis beginsithan over view of New Zeal andés edu
within the context of the literature opics ofschool governace,oversubscriptiorand
enrollmentpolicy, school funding, parental preferences aratketinformation are covered his
is followed by an irdepthanalysisof school zone boundaries as of 2010 using a sam@@6of
publicly-funded state andaeintegrated schools in the regions of Auckland, Wellington,

Christchurch and Dunedin. A subset of these schools (n=372) had enacted enrollment schemes
9



which included geographicalldefinedhome zons that were smaller in size than the
metropolitan areal’he remainder of schools (n=514) did not hameollmentschemes in place

as of 2010 and were open to students across the metropolitaheangdoy a series of straight
forward tests of the hypothesis that schools are dralmnge zone boundaswith a bias for
advantaged householdsing a comprehensive strategghool zones as drawn are examined for

two forms ofdiscontinuity

1. Discontinuityat the borde(boundary dscontinuity
2. Discontinuityin zone composition asompared to the surroundiegmmunity (zone

discontinuity

First, boundary discontinuitis tested for and validated using theundary discontinuity design
(BDD) approachBayer et al., 2007 BDD operates under the basic question of whether or not
there is a statistically significant difference in Behold charactesiicson one side of a school
zone boundary versus the other. This section uses a data subset of hotisehdidsctly flank

both sides of school zone boundariep@xied by census meshblogkghich average

populations of 110 people andygpical geogaphy that encompasses one city bjotlogistic
regressions employed to modehembership insidéoutside)the school zone at the boundarsy

a function of household characteristics gedgraphicalupplyside constraintsSignificance

and effect sizelifferences betweerhousehold characteristics at the boundary are reported. Next,
| estimatestandardized mean differences (SMD) in meshblock composition at the boundary

across select household characterisitdheschootlevelusing metaanalysis techigjues The

10



metaanalysis provides a means by which each school can be judged for gerrymandering activity

while enabling an estimate oétweenschool variabilityfor further insight into market behavior.

Thenext step in the analyst®nsides zone discotinuity. Expanding upomrevious work
done byLubienski et al. (20130 New Zealandand in reference tmethods employeldy
Richards (2014)l comparehe compsition of schoohome zons as they are drawn the
composition of the neighborhoods thatirectly surround these same schoating areas
populated with schoedged childrenThe New Zealand Deprivationdex (NZDep 20063s
well asracial compositiorand income are among the indicatosed taest for discontinuit
between zones and areas immediately local to schdelstanalysis techniques are employed
estimateS MD 6 s i 4evelzané disoohtinuitandprovide estimates dfetweerschool
variability in behaviorPart Iconcludes witlcompiled results andlustrative examples of

schools exhibitindpoth boundary and zomscontinuity(or both)for policy discussion.

CHAPTER Il REVIEW OF THE LITERA TURE AND POLICY CONTEXT

Local control and the role of the Board of Trustees (BoT)
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The Educabn Act of 1989, Section 65kstablishes that thBoard of Trustees (BoT) be the
Crown entiy that provideb ot h t he governancesnmamgemeasnt r ol of

mandated in Part ¢ As written, the Education Ad989,Section 75s at 2013 stated:

AExcept t o hyeeactraexttorethe gendrahlawt of New Zealand provides
ot herwise, a school s board has compl ete d

school as it thinks fit.o

Quite literally, the BoT has a vast scope of authority over school governance.
Responsiliities include exercisintatitude in hiring and firing school stadihd theprincipat
overseeing school managenfeadministrationfinancébudgetandproperty; ensuring board
turnover and training needs are met; sclolbimanagement includingnrollmentand home
zone implementatigrcurriculum and planning activitiesdthe provision of strategic direction
for the schooivhich now includes improvingducational achievemettin a survey of 1130
BoT6s conducted i n AfptheiNéw ZealandiICoudcil for EQuaatidngl Wy | i e
Research (NZCER) surveyed trustee members for insight into local goverhanceareas of
adivity reportel upon by BoT membessirveyed in 2003 and 2006 were &irategic planning,

student achievement and finas¢Wylie, 2007, p. 21

4 http://Iwww.legislation.govt.nz/act/public/1989/0080/latest/DLM175959. htmi

5 Therole of the BoT in providing a means for the school to increase student achievement is a recent change in the
Education Act as of 2013 and will be discussed further in Chapter 8.
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With genuine latitude tgovernschool operatioin place questionsabout he fAqual i ty
or fdabi | i ttoyperformfits dutiesgeofiimpdsedn the education literature and
discourse BoT composition is directly influenced by the local community being served because
it is sourced locallywylie foundat heme among BoTb&6s that was depe
and/or composition, wheudisparity intheh qu a | i t y wasffoundretweeh state @il
stateintegrated schools (with integrated schools being mentioned/asyiagher quality
trustees):; in BoTKB o siidents @ualiyds negatively refatedftee w e r
percent MU o stidents at the school); and in higher decile schools (quality of trustees goes up
with higher schoosocioeconomistatus composition)Vylie, 1997, p. 4 BoT respondents
mentioned different needs as a result. For example, low decile school ankl bigh-r i
concentration school B ostafiigy shoreages, meeddos morelskillk e | 'yt
andan interest i n Bododmosed af grdatergpmporions of fuemeats in a n d
hopes that this would increase BoT ability (p. B9sults from later surveys indicate concerns
over quality are still an issue but not nearly as much an issue as problems of inadequate funding,
student achievement, property development and work\Matle, 2007). Sentiments oveBoT
ability andqualityhaveres ur f aced i n t od alg&2014ltaskforearevievaaf e h o we
education regulation that is meant to provide a framework for a 2015 review of the Education
Act itself, both BoT capability and availability are highlighted as determining factors in success
of school governance. 0A s kexperiena inthe aeaslof wi | | i
human resources, finance, | aw, governance and
boards struggle to find experience in these skill @€esskforce on Regulations Affecting

School Performance, 2014, p.)22
13



Asaresultof t he position of the school i n the n
(in)ability to reactthe questiom f whet her or n otobelBaoeliffesentgme mot i
the markenaturallyfollow. Gordon (199) in her review of school choica New Zealand
provided an articulation of 0 mo r srSohwads using the conceptoffhes pi r al 0-of decl i
where school choicand competitiortould be expected to lead to vertical drifts or polarization
in student bog socioeconomicompositionover timecausing schoolé h e n c e wiBthd 6 s )
most disadvantaged students tadraeless equipped to compensate for overwhelming needs
underamodelddelFgover nance. AAs boar ddendtdhatefewest ees i
gualifications than those in wealthy schools, the decline in roll numbers and associated effects
may easily be blamed on poor governance( pWylieg1997) reported similar findings in her
survey.Lower decile schools were foundto s r e ¢ 0 n c e rbased barpamingt having i t e
total responsibility for school property, extra staff workigate erosion of a national system of
education, andeporteda lack of support for bulkunding in the community (p.16Bo T6s o f
wealthy stioolstherefore mayave different behaviorw motivatons han t he BoTo6s of
at risk of losing studentsGivenas c hool 6 s i ncentive to respond t
student bodies that are more affluen hool s @A may b erpadtibnattiieo | mpr ov
expense of ot her s enmllmerdasrc hsecnheoso | asn, aff igraerinetsei rsitnigb |
(Gordon 1994, p. 11 Enrolimentschemes enabkehools to select students pimtect or
enhance soci al hi erarchy and to boost school
apparently equates with desir &drdon(p.28yThe n educa
guestion, is whether or not this irresistible bargain is of interest to schools characterized as being

members of the fAspiral of declineo or whether
14



or maintain market status or paait. Thefollowing section provides a summary ofirrent
enrollmentpolicy schemdegislation in place in New Zealand, as outlined by the New Zealand

Education Ministry*®

Enrollment Schemes State (Public) Schools

In New Zealand, publischools may either choose to adeptolimentschemes, or they
may be directed to do so by the Ministry of Education in response to incie ésea
population growth. In either case, schentollmentp ol i cy i s a mmanded tod Ac
school boards on the part of the Ministry of Education for the developmentafment
schemegNew Zealand Ministry of Education, 201 T he legislation comprises a set of aAon
negotiable requirements which must be demonstrated by schools planning teradtptent
schemes, and the Secretary dfieation takes a specific role in the approval/ arbitration process
surrounding each schentenrollments c hemes are dédgovernedd by expr
which center on the main priority of ilicling local students and avoidingercrowdingwhile
6ensuring the s e leremoinenta the sohbol isgarged out i anfairandf o r
transpar gn2. SBSzmoeoed @ are mandated to define th

a clearly delineated geographic boundary with

18 Ministry of Education, Enrolment Scheme Guidelines for-imiagrated schals, 2008: Section 11G (3) of the
Education Act 1989
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conveni edf®Reaas anaktelne convenienced for these f
distance/tim&, age and unique population served by the setsomh as singksex schools or

special needs schools and school sector.

Once a school defines its home zone, stteleesiding within the zone are given the
absolute right to enroll atthe schoSlc hool s are required to provid:
about the scheme to the parents seeking admission through localmriesing an estimate of
the number of aof-zone places that are anticipated to be avaif@blée Ministry requires
undersubscribeanrolimentscheme schools to accept Ammme zone students in the following
order of priority® 1) special program students; 2) siblings of currentesttsj 3) siblings of
former students; 4pplicants who are the child of a former student of the schoohilslyen of
board employeesr board membersand, lastly6) all other studentswith the stipulation that
ballot (lottery) method of selection émployed when waitlists exist fordke portions of the
enrollment Balloting continues to be a contentious issue in New Zealatmbgh, arguablit
applies to a very small number of tefter 6™ priority places for out of zone students ifyan

places exist). Mandated by legislation from 1989 to 1991 and again since 2000, the idea behind

" Ministry of Education, Enrolment Schemes Guidelines forNaagrated Schools, 2011 p.2

18 The guidelines leave exact distance to the discretion of the school and provide instead a set of suggested
corsiderations such as the age of the student and proximity of public transit.

19 Ministry of Education, Enrolment Schemes Guidelines forINaagrated Schools, 2008 p.14, 26

2 Order of priority changed from 5 categories to 6 Witte Education Amendment Ao 3) 2010 Available at:
http://www.education.govt.nz/school/runniagschool/settingup-and managingenrolmentschemesones/oubf-
zoneenrolmemntorderof-priority/
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balloting was to remove any source of creskimming or selective processes when selecting
students from nohome areagPearce & Gordon, 2005, p. )5h the eent that schools hold a
ballot because they project being undebscribedthey must still hold some places vacant in

case there are any lasinute local students who request admisgpr).

Regarding the drawing of school home zonles,Ministry provides pro forma
enrolimentscheme guidelines byhich most schools abide, making the criteria relatively
homogeneous across schools operating with sch@rhedNew Zealand Ministry of Education,
2017). Amongst these guidelines is the requirentbat schools work in concert with adjacent
schools in order to providenetwork of &ate schoolé a given area that accommodate all
studentsSchools are obligated to draw home zones such that overcrowding of home zone
qualified students will not be likely amib students seeking entry who Iwthin the zone are
denied acces$choolsmustdefinetheir respective home zones to include at least a portion of
the immediate neighborhood, although this area is not mandated to be of any exact size.
Therefore, each school must be cognizant of its capacity (present anddatlii)neighboring
school capcitywhen decidig its boundaries. Schodls affected areas are required to have
proof of consultation and mutual agreement. This implies a degree of collective responsibility for
enrollmentin areas where multiple schools have adopted schdmesonsultation process is
outlinedin the guidelines and the focus iswhich stake holdershould becontacted by the
school in the process. Consultations are recommended (but not mandated) to take place between
the school and parents of current studerf the school; the school and the residents in the

immediate area; the school and current and prospective students of the school; and between the

17



school and boards of other schools that share interest in the amalochentconcern(New
Zealand Ministry of Education, 2011, p.)II/he guiclinesalsoprovide detailed assistance to
schools on procedures to follow in the event that parents are fabricating their address of

residence for the purpose of getting their child enrolled.

Additional Enrollment Scheme RequirementsState Integrated (Religious) Schools

Stateintegrated schools encompass approximately 10 percent of the schoolwwitrket
the majority originatings former private Catholic schoglsaRocque, 2004 Through similar
levels of funding and subsidies, these schools are now considered a part of thestaie)ic
system. Where the intent of tharollmentscheme legislatiofor stateschools i40 grantthose
students livingn home zone areas first prigriof enrollment in the case of staiategrated
schools, the intent of the legislation is to enable these special character schools to enroll students
meeting the requir e m@NawZealaod Mintstry ef Education,2012, . mi s s
2). These schools do not have to create a home zone, although the scheme must ensure local
students are guaranteed entry into the doldb a local student priority emphasis on
Apreference spucdrremaceverstfumMemts. This means
within a | ocal area who meet the school 6s cha
faith if the school is &€atholic school) will be giveenrollmentpriority over other local non
Catholic student s. For the purpose of definin

context, school s wil!/ natural |l y hnoreexpaasivevi der
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view of J§m 6. dhsemables schawls to prioritize within the larger home zones

preference students over npreferencestudents more effectively.

State integrated schools must also enter into a process of consultation with community,
parent and other school stakeholders before adopting a scheme. This process may include public
meetings, or public surveys. Other requiratsanclude informing the public, entering
negotiations with other network schools prior to adopting a scheme, and steps to defining
acceptable local addresses when determiaimglimenteligibility are very similar between state
and stateéntegrated schools. Staiategratedenrolimens are up for annual review each year

before the T of May by the Education Secretary.

Per-pupil funding

Under Tomorrowbs School s, New Zeapupilnd publ
system that inades additional funds for schools depending on the types of programs offered and
the types of students served. New Zealand has in place a system of ranking school student body
socioeconomistatus by national decile for the purpose of tangefunds®A s chool 6s deci
an index of student bodyocioeconomistatus and is compiled from five variables using census

meshblock data based on student home address: Household income, the percentage parents in

21

See
http://www.minedu.govt.nz/NZEducation/EducationPolicies/Schools/SchoolOper&esmircing/OperationalFun
ding/Deciles/HowTheDecilelsCalculated.aspx
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low-skill occupations, aneasure of household crowding, the proportion of parents without

higher education, and the percentage of parents on direct government as@etaloeendix 1

for additional details). Each of the five census indicators are weighted by the number of students

per meshblock and combined into arerall decile ranking for the school. The school decile
exists to fimeasure the magnitude of the educa
the mix of students it serveéE. B. Fiske & H. F. Ladd, 200®. 184. By design of the decile

ranking system lovdecile schools contain the poorest students from the most disadvantaged
households on a national scalewhilehibe ci | e st udents come from Ne
privileged hous e higorévidwed andreadcaldied anhudlly if theeedsial e

perceived need to review the ranking. The Ministry of Education cites two reasons for a school
decile rank to migrate, fia change in the shap
SESchanggdnd/ or a change in SES wi*Schwal decilesmear en't
assigned and reisited with population shifts as necessary. School funding is framed in terms of
decile rank in Ministry reports and decile rankatsocommonlyused as a fmeavork by which

schools are differentiated in the broader context of public and written percéterpupil

funding formulas are in place and schools of lower decile rank receive additional funds in

addition to the base peupil allotment.

Ananalysiof New Zeal anddés 2010 o p-entegaated pen a | and

pupil funding structure by school sector reveals spotential tension in the marketpla¢®r

2 | pid
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the lowest decile schoolsafrks 13), the Ministry of Education provides between $8dl $307
additional dollars per pupil (séggurel-1 andFigurel-2, authors calculations). Marginal
increases per student become negligible for dshanked 4 and above, where added per pupil

expenditures in 2010 averaged just $28 dollars per student for the next decile rank.
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New Zealand Per Pupil Funding:
Includes the Base amount for each school type plus any additiol
Bunds as differentiated by school decile
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Figurel-1 Overall PesPupil Finding by Decile (2010)roken down by school year level cohorts
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The New Zealand Ministry of Education report on compulsory sector schools in 2010
provides details on how schools fafemancially by school decile rank. In 2008, the gap in
operating deficit between low and higlecile schools was-Bercent (43 foschools ranked-3
and 40 percent for decileX schools). In 2009 the gap in operating deficit had widened-to 10
percenage points while the share of ledecile schools in deficit increased and the share of high
decile schools in deficdecreased48 percent in low decile versus g&rcent in high decile
schoolsXThe New Zealand Ministry of Education, 2023 The number of schosloperating at
a deficit in 201@rewto 56-percent for low decile schools and torcent for miedecile
schoolswhile high decile schools grew #5-percent inddficit.>* By 2012, deficit levels across
deciles were estimated fall to 44-percent for low decile schools; 4@rcent for miedecile

schools and 4percent for high decile schods.

Henry M. Levin has written extensively on tineportance oschool fnance as a key
design element in systems of choftevin, 2010 2012. Simply put, appropriate levels of
finance wil expand the choice set available to parents by providing incentives to schools to

accept students accordingly. Howeveh®l systems that are built upon 4perpil funding

% The proportion of schools in a deficit is reported on the Education counts website as an appendix to the main
report, listed in table A40 and available at
http://www.educationcants.govt.nz/__data/assets/excel_doc/0009/105012/8ph6ndix2-StatisticaiTables.xls

% hitp://lwww.educationcounts.govt.nz/__data/assets/excel_doc/0011/146558/ApBeatiitical TablesNew-
ZealandSchoolsReport2012.xls

% hitp://lwww.educationcounts.gonz/__data/assets/excel_doc/0011/146558/Appeftikistical TablesNew-
ZealandSchoolsReport2012.xls
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formulae provide implicit incentives to individual schools to seek out relatiehcost students

to educatéLubienski, 2005Zimmer & Guarino, 2018 This problem is well known and

reported uponL . Huerta and driaeEboutthe maity af imbatacddGunding

structures for charter schools in the United States. This is due to the tendency for charters to

receive fewer funds for neinstructional costscompelling them to rely upon the types of

students being educated to achieve results. Given the pressanepete, charter schools by

def aul t Hhanve nacefinbtuiivieto to enroll students that
educational performand®Veitzel & Lubienski, 2010, p. 224MacLeod and Urquiola (2009)
provide a theoretical framework for unpackin
reputation in a competitive setting. Thelatr s devel op a éreputation m
school system operating vouchers and find that parental preferences for performance do not
necessarily compel schools to become more productive. The authors examine conditions where
schools in a comp¢ive voucher scenario anesteadincentivized to exhibit selective behavior

leading to stratification of students bgcioeconomistatus. Loeb, Valant & Kasman (2011) in

their survey of school principals in Milwaukee find that principalsearction to the sense of

being in competition with other schools will investvertisingrather than in improving school

quality (p.158)Lubienski (2005ksummarizesindings on Mi c hi gaducafiosal st at e wi
reform initiative where school choice and competition were introduced as a means to improve
educational guality and school i nnovative pr a
demonstrat ed i af mnouatioa at thetechnecal cote afeducatonal

organizations, (and) researchers note a high degree of innovation in other areas, such as

marketing ( p .Bdsie4012kxplores school incentives and finds that attempts to increase
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diversity of pupils at the schotdvel requires careful consideration of fiscal incentivEise
aut hor reviews sever al cases o fls)dreocompénsated e i v er
for the cost of taking lower socioeconomic status students and finds that incentive payment

schemes vary (p.13638).

In an edited volumeC. Lubienski and P. C. Weitzel (204@pvide a 26year review of
thecharter school movement in the United States. They call for regulation of market mechanisms
in order to mitigate adverse student sorting as produced by the market interaction between
parents and schools. The book discusses thpygsl funding model usetb induce competition
for students in systems of school choice, open enrollment and charter schools as inherently a
doublee dged sword. fACharter schools have an ince
students to educ atosNiandarsen (R01Bndrschoots that avoichhigh i b u t
cost students not only cut average costs, they also appear to improve their own efficiency (p.
117). Depending on the structuring of fiscal incentives, the New Zealand example may be
vulnerable to these drawabks in addition to issues of fiscal imbalance. On the supply side,
school individual incentive to garner advantaged students from kigtwmne households will
be present if marginal pgupil funds do not sufficiently address the costs of educating high
poverty, highneed students. On the demand side, a consequence would be as betd in
(2010) AChil dren in poorer households are unl i ke
requiring parent contributions as are students from wealthier families, resulting in stratificatio

of schools by familyincome ( p. 225) .
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Wylie and King (2005)efertofhian i ncreassoagi nilghltaneci ng bud
decile schooln the New Zealand exampl&pproximately fifteen percent of funding is linked
to school decile rank, according to the auth@'ben struggling, higher decile schools are in a
better position to supplemeimicome than lowdecile schools by virtue of their ability to ask for
higher voluntary donation@Vylie & King, 2005, p. 58 The author$ind aproblem of
inadequate margal funding by school decile to liet in particular by miedecile schoolgp.
74). Lowi decile schoolseceive avlinistry-allocated boost in pgyupil funding to compensate
for theirlack of abilityto rely onparents to make schooldonab ns i n ti mes -of At
decile schools in turn rely on parents to campewith donations (which rangeom 15 percent
for additional funds raised by primary schools tepE9cent of additional funds in the case of
secondary schools) (p.viii). Eirange translatemto a low of less than $50 per parent donation
in 2004 in secondary schoolsadigh of$300 in2003(with an increase to $400 by 2004
(p.56). Of course, e abilityof parents to contribute @mmensuratevith school decileank.
What remains, argue Wylie and King, are a larger groupidfdecile schoolgaught between
inadequate funding at the administrative level and parents who are unable to make up for the gap
on the community end. The most any school can receive is an add§®0v / pupifrom the
Ministtywhen a school 6s over al Figuele2r If Scheolsrare abke tos h i f t s
extract more from parents through donations ($400 per parent as indicatgtieraid King,
2005) tharthroughper pupil fundingit is rational to expect that schools may looktone zone
designas a means to bridge the funding gagditional details about operationairfding and

resource factors by decile raake provided irApperdix 4, . Considering deficit and pgrupil
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funding structureshortfalls are schoolsompelled tdoehave selectively when it comes to

drawing home zones?

Parental Preferences& Information

On the flp side of the problem discal incentiveto be selectiven the presence of a
distributionof high and lowcost studentss the tendencyor parents to regard student body
composition in tk school choice procesStudies orNew Zealand indicate student body
composition is predominantly on the minds of choosing par8otwols in competition in New
Zealand are reportedly becoming vertically differentiated along lines of race and class and
remain largely homogenous along programmatic or technological dimeifistdnenski, 2006
Lubienski et al., 2013Gordon (1994 providesa summary of the literature in New Zealand for
t he ear | y 1d8uddnhtheemerdgiweendschaoofs undepenenroliment The
auhor 6s | it er a thatsahoolrradl shiftewere to schioelslbcated in areas of
affluence; social aspects of a school such as reputaatierecland exit was exercised 1$to
often by the most affluenqarents Gordonemphasizes her review thasocial hierarchies
dominate theneans by which schools Mew Zealandredifferentiated by parents, as opposed
to horizontal diversity; AdAthere has been
ot her than social hierarchiesé there is
shewrites(p.19).Wylie (2006)found thatNew Zealangarens often consulted their children in
making school choisand based decisions where the friends of the child were deciding to

enroll rather than on individual school programmatic offerings or perfezen@he main
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preference determinants found in a péaéchoice survey issued in 2003 included school
0reputationdé, family tradition, whether or no
and the proximity of the school to the househpld?). Stubbs and Strathdee (201&derviewed

principals in four New Zealand schools regarding the perceptiparental decisiomaking in

school choice. Two factors contributed to parental preferences according to the principals
interviewed:The availability of information on student boggcioeconomicomposition as

provided by the New Zealand Mstry of Education for all schools (he school 6s deci |

andthes chool 6s ethnic profile as publicly percei

Given the incentive for botthe supply and demand forces of the matetalue student
body composition, information flows beoe a mediating factor in understanding how schools
become composed. From an education system perspective, information must facilitate
competition and thus exiHirschman, 1970 Competition implies strategic interaction between
suppliers and consumers, and therefore impliesfamimation exchange that is also strategic
(Loeb, Valant, & Kasman, 201C. Lubienski & P. Weitzel, 20)0Schoolsknowing parental
preferences for student bodies that provide favorable peer effects have not one, but two
incentives to 6attracté adyv anetfa geod pesfdrniadce nt s .
by theirobligations to meet Ministry standar@md they are responding to the preferences of
parents in the market. Therefore, the line between information dissemination and pure

advertising becomes difficult to track or regulate

Parental preferences for school quality (such as high test scores or programmatic

innovation) and preferences for peer effects (or specific student demographics) are the recurring
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themes on preference ordering as it relates back to informatior(lflotsHuerta &

Zuckerman, 2009 ubienski, 20062014 C. Lubienski & P. C. Weitzel, 20)0Buckley and
Schneiderds (2002) survey in Washington, DC f
good teachers were their main reasons for choosing a school. Whdrabekisocioeconomic

status or race of students, the parents claimed this was not important. However, when the authors
monitored the way parents were searching the schools they ended up choosing, they found that

for the first 810 iterations parents were looking for schools that were whiter and of lower

poverty. This was an excellet@st ofthd ssue of social desirability
desirabilityo implies that even thougheyparent
still Adirectly | ook f or o0Daigheny et al.g2®t0ptrodsicewh en s
a webbased school compaoisn t o o | known as fASmart Choiceso tl

over 200 public schools and programs in the city of Hartford, Connecticut in the United States.
The authorsisoprovided a program of parental training in how to search for schools using the
tool and ultimately were able to analyze how parents sorted information and prioritized school
characteristics itheir searches. The comparison tool enabled parents to contecpdiate

effectively rankachievement, distance and racial balance as theyatgdlachools in their

choice sets while their searches created data points for evaluation of parental preferences for the
authors of the project. The authors found that training parents about school searches led to

achievement being more influential thacial balance and distance in searches (p.23).

Market theory stipulates perfect information be a crucial part of consumers making

informed decisions about which schools they will choose for their childea.mode of
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administrative innovation in markéased school reform, the introduction of choice implies an
information flow that is accurate, timely, and trustworthgeb et al., 202,1C. Lubienski & P.
Weitzel, 2010. The efficiency of how schools distribute information is also of importance to the
notion that competition will stimulate improved sclo(levin, 2012} oeb, Valant &
Kasman,2011Weitzel and Lubienski, 2010; Levin, 2010; Levin, 2006; Levin, 200iheir
chapter, fAlnformation Use and HpeChenSclmd i n
Experiment: Expectations, evidence and ingtions Lubienski and Weitzel provide a survey of
the issues underscoring the role of information in any mdr&e¢d educational reform. The
authors examine the fAavailabilityo and the
movement inlie United States and categorize information types into three groups: a)
information regarding achievement, b) information regarding school integration, and c)
information regarding resources (p. 19B)e mapping of parental preferences to the availability
of information about these preferences serves the basis by which decisions are made in the

education market of opeanrollment

As established abovearental preferences for schooldNew Zealandarerelated to
school socioeconomic status comgpion. Complementing this preference is one of the most
handy pieces of information available about schools in New Zeala@dchool decile rarKirst
made available to parents in 19®siward B Fiske & Helen Eadd, 2000, p. 199TheNew

Zealand Ministry of Education maintains a school directory with details that include decile rank,

30



school type, authority, gender, and administrative informa&fi@ata about student body
composition, | anguage ability and MUori Langu

schootlevel 2’

Throughout Ministry of Educationb6s outp
information initiatives and reporting processes)ostliecile is a lasting and dominant

framework by which schools are assessepdorted upon and describédrecentattemptto

improve information sets for paremsslaunched by the Ministry known as the Public

Achievement Information (PAI) initiativénformation such as graduation rates or student

achievement results have begun to appear in these dekiebtlirectories since 201Barents

arenow able tonavigate to the school of their choice using the map providedaaridarn more

about school achivement and qualityFigurel-3 providesa screen shot @& school profileas

available currently for schools via web seaifelnding decile is listed for each school in a very

prominent location when ¢hsearch for schools is perfomed. The user can click on tabs and

explore deeper for school standards achievement.

26 Seehttp://www.educationcounts.govt.nz/datervices/diectories/listof-nz-schools

See: http://www.educationcounts.govt.nz/fischool/school?school=3368&district=58&region=13

" hitp://lwww.educationcounts.govt.nz/statistics/schooling/studantbers/6028
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Figurel-3 School Information for Paresit

| argueschool student bodsocioeconomistatusremainsadominant feature of the

market structure, and this problemd its consequencess foreshadowed 16 years ago:

"ROnce the decile rankings of 1319%gpparénss wer e
had a compact summary measure on which to base their shorthand judgments about a

school 6 s(E. B.uiake & H. ¥..Ladd, 2000, p. 199

The authors were able to statistically link the migratid students into higher decile schools
with the proportion of a receiving school s m
with higher concentrations of minorities were at a competdisadvantagén the marketAt the

end of August, 2012, thdew Zealand Education Review Offie@nounced decision to
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removeschool decile ratings from its repoffsin a news article released about the decision, the
decil e was being dropped Ain an effort to bre
reflective of its performance, 0 and in respon
rank a means by which parents and commentators were judging schéotsever,as of 2015,

school decile rank remains on key documentation providing infosmath schools as published

by the Ministry of Educatiori’ The decision by the Ministry to remove publication of the decile

rank along with the PAI initiative to make information about school performance available may
alleviate the tension, bthe effortmay be fallshort of what is needed to align incentives and

information flows away from adverse outcomes of schools behaving strategically.

CHAPTER Il HOME ZONE BOUNDARY D ISCONTINUITY

Empirical Overview

In order b address the research questiohthis dissertation compileddata onschools and
neighborhood$or four metropolitan areas: Auckland, Wellington, Christchurch and Dunedin.
These far areas comprise approximatély -threepercent of the population of the country,

and the sample cities represent schoohreadrom the north to the very south of New Zealand

2 http://www.stuff.co.nz/auckland/localews/centraleader/7562980/Deciletingsto-be-dropped
#bid
30 http://www.educationcounts.govt.nz/firsthool
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Primary and secondary state and siategrated school characteristic datanesfrom the New
Zealand Ministry of Education and the Education Directory of Scho8lsatial data depicting
schoolzone boundaries is publicly availalhleder the Official Information Adrom the
Ministry of Education with the most recent zones dated on 24 Septembet*&ahdols and
their enrollment zones are mapped using Geographic Information SystemsH@&t#nent
zones are spatially joinegith census meshblock community profile datedschool profile data

and then imported into STATA for descriptive and analytic analyses.

Schools

Across the four urban regions selected for this analysis, a total of 18rtal@uthorities
were identified, containing 995 elementandaecondary compulsory schaolsformation on
each school was obtained from the New Zealand Ministry of Education Directory of Sd®als
Appendix 4for theschool data dictionajyThe 995 schools wehecked for exience through
all or part of 2009n order to qualify for the analysi©Oneschoolwasidentified from thesample
as having shutterdits doors sometime in 2009 and dropped from the final safiSixty-eight
schools were identified gxrivate schools with nenrolimentschemes in place and in many

cases, no decile rank&nother thirtyseven schde were identified as either special schools or

3L Available at: http://www.educationcounts.govt.nz/statistics/schooling/directories/27436
32 http://koordinates.com/#/layer/74&-schoolzonessept2010/

% Dingwall Trust Schooin South Auckland
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teen parent unit schools and not included in the analysis agthelimentis targeted to specific
populations as identified and respective catchments are not based on neighlipbciadl.
schools, teen parent units and private schwel® removed from the analysis, limiting the scope
of the studyto state and staietegrated schools onlyhe remainder leaves a sample of 886
state and statmtegrated schoolsparating in the primary and secondary sectorsrder to

include school capacity for students, schermiolimens were sourced frolNew Zealand

Ministry of EducatiorDirectory of Schoolss atluly 1, 2009,

Home Zone Boundaries

The New Zealan#li ni stry of Edwucationds goal989isto keepi n
ensure it is able to meesitcommitment t@nrolllocal students(New Zealand Ministry of

Education, 2011 These obligationareaccomplished by restricting access to the school through

the implenentation ofenrollmentschemes with geograjalally defined catchment areas known

as homezones This study focuses dmow schools in excess demandtaqiresere their

commitment to ensuring local studeatgable to attendSome schools hawenrollmentschemes

for different purposes other than addressing excess demand or preserving locaFaccess.
examplefourteen staténtegrated schools had enacted schemes by the 2009/10 school year but

the purpose of the schemas not to preserve access to local students in cases of excess

¥school directory enrolment information can be founhitg://www.educationcounts.govt.nz/data
services/directories/ligtf-nz-schools
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demandSevenof theseschoolshadgeographically definedones that covered the full area for
the city in which they were locateshd weraemoved from théome zone analysi8ecause the
analysigests the hypothesis for whether or not schadsleliberately selecting areas of
enrollmententittement on the basis socioeconomic statughere is no neeid evaluatehese
casesas all residents are eligible to attesdthe basis of residencdn sevenseparateases, it
was found thatrerolment schemesxist but do noinvolve specifically defined geographaceas.

In these casethe Ministry of Education commitment to preserving local access doesppby
eitheras students are reserved access by religious affiliegtber than by local proximity to a
school These schoolare not considered in the analysfdhome zonebut remain in the full
sampleIn two cases, schools were found to have more than one home zone. These schools
catered to students in more than one sector and the smallest home zegakeuied for the
analysis. In the sample of 886 state and stasiegrated schools included in this analysis, 372
(43%) haddrawn boundaries for the purpose of preserving access to local students due to excess
demand and thereforeet the criteria for idlusion in the analysis of boundary desamof

2009/10.

Spatial data including shape files for 359 school zone boundeaisgsublicly available
from the Ministry of Educationnder the Official Information Aawith the most recent zones
the time of his analysisiated on 24 September 20%\ine schools with geographically

definedhome zons were not included in the coordinates spatial data and were added to the

% http://koordinates.com/#/layer/74&-schoolzonessept2010/
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sample of schools withome zons by cossreferencing Ministry of Educatioenroliment

scheme listings for@L0 and 2011. Information drome zons for these schools was retrieved

by searching the New Zsevalsite fodschdbl listingskgnrodmert f Ed u ¢
zone maps? These ninenrolimentzones were individually rendered using Google Earth and

imported into ArcMap for the analysiseeAppendix 4 Tablell-10 for full details onschools

home zone exclusion/inclusion special status in the tudy

Community Characteristics

Household characteristics are represented by the smallest unit of census data-available
the census mghblock using data from th2006 census at Statistics New Zealdhal.
meshblock in an urban area is designed by statistics New Zealand to be the size of a cityblock
and contaisapproximately 110 peopf& Meshblocks were identified as being located withia
four metropolitan areas comprising 5 regional councils and 13 territorial authorities (see
Appendix 5or more details on meshblock sampling and exclugi@atial data depiing the
census meshblock boundarieslisoavailable through Statistics New Zealand and was used to

link school home zones to their constituents for the analysis using Afd@ & der to link

% http://nzschod.tki.org.nz/

37 Available for 2006 Census dittp://www.stats.govt.nz/census/censugputs/meshblock/default.htm

3 http://www.stats.govt.nz/surveys_and_metHoudthods/classificatiorandstandards/geographigerarchy.aspx

39 Available at:http://www.stats.govt.nz/statisti¢s/-area/geographynapping/default.htm
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householdcharacteristics to geographic areas, all meshbla#ntified as belonging to one of
the four metropolitan regions (by membership in one of the 13 Territorial Authorities) were
extractedand mappedThis yielded a set of 18,505 meshblock geographies for which 18,332
were unique meshblocks. The two datagspatial and nespatial census characteristics
associated with meshblocks) were merged and a final sample of populated, contiguous

meshblocks was generated (n= 16,880).

Education Market Overview

Table I providesschoolstudent bodgomposition characteristics of the 886 schools in the
sampledivided by enrolimentschemestatus with brdedowns for school metro area, sector,
gender and authoyit The purpose of this approach is to provide a general overview of how
school s i oroverdubsaréded dsohools wighrollmentschemes) are composed
relative to those schools thatanot in demand (schools that remain open and available to all
students in the metropolitan aré®erall, £hools that have employa&srolimentschemes and
definedhome zones vary significantly in student body composition characteristics fraseth
schools that remain openatl studentsScheme schools are always largesizeand are
composed of fewer minoritiemn averagé45-percent minority foscheme schools versus-58
percent for norscheme schools, pGQ1). Schools in demand alkave sdtistically significantly
more affluent student bodies with averaigeile rankingsof 7.22 for scheme schools versus 4.96

for nonscheme school<.001).
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Across cities, Wellington schools with excess dentfaamithemost affluent studeni{&n
average dale rank o0f8.4 vs 5.6for nonscheme schoolg,<.001).Auckland had the lowest
ranked scheme schools on average (6.8 compared to 4.5 fecimame schools in Auckland
p<.001) indicating Auckland is likely experiencing a systemic problem with supigse two
northern cities alsbad thehighestconcentrations of minority students wifi-percent of
studentdeing of minority status1 nonscheme schools versus-pércent inscheme schools for
Auckland (p<0.001) and 6fiercent minority for norschemerersus just 3¢percent for scheme
schools in Wellington (p<0.001or Christchurch and Dunedin th&ection ofsocioeconomic
disparitybetween schools in demand and those not in demawoadsistent with northern
schools, but the proportiasf minority students to the south is much lower. Christchurch non
schemeschools were 4ercent minority with an average decile rank of 4.5 while scheme
schools were just 2percent minority and ranked decile 7.6 on average ( p<0.001). Dunedin
scheme dwools were 2¥percent minority and averaged decile 6.3 compared-eei@nt
minority and decile 7.4 on average for stigeschools (p< 0.01 and p<0.05). Schools in
Auckland and Wellington to the norétisohad the greatest variation in decile rankings for
student bodies, reflecting the wider range of populations housed in those two cities compared to

Dunedin and Christchurch.

Primary stiools with schemes were rankgekile 7.3 on average compared to 4.9 for
nonscheme schools. Secondary differences wene compact between those schools in
demand and those without schemes aithaverage rank of decile 7 versus 360.001)

Interestingly, and perhaps as a foreshadowing of motivations in these saffemencksn
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decile lost significance fdull composite scheme versus rscheme school€omposite

schools service a broader range of children in both primary and secondary sextditsely

exist in areas that are peripheral to the main education market such as suburbs that are more
sparsely populatl (seAppendix 2for more information on school sectors). Another interesting
finding is thatgirls schoolswvith and without schemetid not exhibit statistically significant

differences in studentooly composition (perhaps due to a smaller sample, &fiaejhegap in

student body affluence appeé#ws boys schooléh demanddecile 9.0 vs 6.81 on average,
p<0.05).Single sex schools witlenrolimentschemes are more narrowly representetien

higher deciles versus na@theme singlsex schools. Staiategrated schools that have adopted
schemes start at decile 6 and range to decile 10 whereas state schools with schemes appear in all
deciles across cities. At the cigvel, excess demand tbre need foenrollmentschemes is

restricted to deciles ranked 3 and above in Christchurch and 4 and above for Dunedin, whereas
schools with schemes in the north island cities of Auckland and Wellington are across deciles.
Overall, there is sty evidence that the types of schools experiencing excess demand are more
affluent and composed of fewer minorities for most sectors and school types. Because the degree
of the relationship varies by location, school sector, school gender and authesg/aggregate
frameworks will continue to be used as a basis by which | further investigate school selective

behavior under conditions of excess demand.

40



1474

Tablel-1 The Public (State and Stalt@egrated) Market for Schooling

Variable

Decile***

Auckland Decile***
Wellington Decile***
Dunedin Decile*
Christchurch Decile***
% Minority***

Auckland % Minority***
Wellington % Minority***
Dunedin % Minority**
Christchurch % Minority***
Primary Decile***
Secondary Decile**

Full Composite Decile
Boys Decile*

Girls Decile

Coed Decile***

State Decile***

State Integrated Decile*

Scheme Schools N= 372

Non-Scheme Schools* N=514

Obs Enrollment Mea
372 228,051 7.2
229 154,825 6.8
62 29,535 8.4
17 7,029 7.4
64 36,662 7.6
369 112,690 0.45
229 91,114 0.55
62 11,427 0.36
16 1,132 0.18
62 9,017 0.25
302 130,882 7.3
66 93,564 7.0
4 3,605 5.8
6 9,261 9.0
8 10,836 8.4
358 207,954 7.2
359 222,665 7.2
13 5,386 7.9

Std.

Dev.

2.8
3.1
24
1.8
2.1
0.27
0.28
0.17
0.05
0.11
2.8
2.8
3.4
1.7
2.1
29
2.9
1.6

Min

N

0.07
0.07
0.10
0.08
0.08

ORRPRUOOR R

Max

10
10
10
10
10
1.00
1.00
0.97
0.26
0.64
10
10

10
10
10
10
10

Obs

514
256
117
62
79
484
252
114
52
66
429
66
19
16
15
483
377
137

Enrollment

145,870
86,137
30,51
10,862
18,360
81,179
55,453
16,633

2,517
6,576
95,066
45,495
5,309
12,195
10,290

123,385

103,037
42,833

Mean

5.0
4.5
5.6
6.3
4.5
0.58
0.67
0.61
0.27
0.44
4.9
54
5.6
6.8
7.1
4.8
4.5
6.2

Std.

Dev.

3.0
3.0
3.2
2.6
2.6
0.30
0.29
0.27
0.15
0.23
3.0
2.9
3.4
2.8
2.7
3.0
2.9
3.0

Max

10
10
10
10
10
1.00
1.00
1.00
1.00
0.99
10
10
10
10
10
10
10
10

*p <0.05, ** p<0.01, ** p < 0.001Boundary Discontinuyt



Boundary Discontinuity Design

Evidenceof both schools and middle class parents git¢mi ng t o mai nt ai n
of privileged by cont raodniolimantpolicyexmsts m NewdZeawridr i c t
(Gibson & BoeGibson, 204; Lubienski et al., 20L13earce & Gordon, 200Rehm &
Filippova, 2008 and elsewher@ayer et al., 200Brunner & Sonstelie, 200&tuartWells et
al., 2012 Tannenbaum, 20}3 Theliterature focuses mostly atemandside dynamics under
the assumption thablbindaries are stable over time and movermgatand out of zones
driven by householdsBrunner andsonstelie (2003) look at support for vouchers across voter
constituencies in California and find that homeowners seek to protect property values when
considering whether or not to support vouchers. Wells €@12) study migration patterns in
Long Island, NY, United States vis. a vis. schealrolimentzones. The authors argue that stable
boundaries over time lead to constituent behavior that maintains and protects privilege.
Tannenbaum (2013) looks at school choice reforms from ChaNat&lenburg from 2002
2003 to determine how redistricting affects house prices. The author finds an increased (as
opposed to decreased) willingness to pay for access to good schools by parents in the market
place postedistricting, which is countentuitive to reform intentPatrick Bayer, Fernando
Ferreira and Robert McMillan (2007) model household sorting between school districts in the
United States by using boundary discontinuity design (BDD) (Bayer et al, 2007 citing Black,
1999). The authors test for dantinuities in household soeaemographic characteristics in the
direct vicinity of schooknrolimentzone boundaries andhfi that school quality is greaten the

side of a school zone boundary with highecioeconomitiouseholdtharacteristics. This
42
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A

6di scontinuity in |l ocal school qualityé as mo

that is driven by the quest to secure entry into the best schools in the United States.

In similar studies on school boundaries inNNgealand, the findings are more nuanced.
Rehm and Filippova (2008) fintiathome zone boundary uncertainties in New Zealand lead to
nortuniform influence of zones on housing prices. Gibson and@bson (2014) explore the
relationship between home zopeundaries and housing prices for Christchurch, New Zealand
and find evidence thidhe presence of home zones hamenfluenceon housing prices. Building
school quality into their pricing model, the authors find that a standard deviation increase in
performancemcreases housing prices by 6.4%. @héhorsfocus on how households sort
between home zones but also attribute part of the dyrtarthie supplyside effects ochool
boundaries and zoning processes such as the ability of the school theiraawn home zone.
Both studies focus on how parents or households sort with respect to home zones. | argue that the
lack of consistenturation of home zones due to instability in political regimes confounds
research into New Ze godftheaconSusneddven relatianghipAimn der st an
analysis of demansdide properties contributing to school compositiauld be goortrayal of

immature effects of home zone poli¢yFor this analysi$ haveutilized census data from 2006

“0The hypothesis is that home zones instituted closer to the timing of the census (2006) would have a
composition that would most closely representandihe schoiq
the composition of the households in #me would be expected to be more advantaged than the school student
body decile at the time of the drawing of the boundary. If a zone had been in place fortloergewould be the
expectation that households were moving into the zone if the schoal demand and homezone and school
composition would be a consequence of both supply and desidedorces at play. For New Zealand, the presence
of home zones was initially a phenomenon of high decile sc(i&disard B Fiske & Helen Eadd, 2000
Thomson, 201 Because enrolment schemes over time have become more present in middle dedléw
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to capture household cgosition characteristioghich iswithin 7 yearsof the timeenroliment
schemes were implementby schools in the sampl€ablel-2 provides a breakdown of home
zone tenure andigurell-15in Appendix 7provides histograms by city for the number of
months home zones haddn in effect as of 2018any schoolsmostly in the Auckland metro
area implenented schemes in 1999 (n=1@647-percent of the sampland at least 5percent
of schools have schemes that were implemented within 5 years of 2006. Therefore the
relationship between boundary placemamd household @macteristics is argued to repeasa
supplyside dynamic on the merit that households have had minimal time ia sesponse to

enrollmentschemes being instituted

schools, it would be expected that the distribution of the difference between sctitohdd home zone decile may
reflect the idea that some zones ar e fAppendixdifexpergui | i br i |
the relationship between home zone compositohpol decile rank and time since implementation of the scheme

for further insight. | find low decile schools in general have home zone compositions that are by default more

advantaged than their student bodies while high decile schools experience thieeoBub the difference is not

consistent with the amount of time a scheme has been in place. Simply comparing homezone composition to school
student body composition provides little insight into the question of school motivations when designing catchment

areas.
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Tablel-2 Home zone tenure for the sample n=372 schools

Year Enacted Count Percent
Schoolzone 1999 166 45%
drawn wthin 7
yearsof census
data 2000 10 3%
(47%)
2001 17 5%
2002 16 4%
Schoolzone 2003 22 6%
drawn within 5 2004 33 9%
yearsof census 2005 21 6%
data 2006 31 8%
2007 14 4%
(53%) 2008 22 6%
2009 12 3%
2010 8 2%

I n order to assess a schoolds hypothesized
body in response to anticipating parental preferences for peer effectsidlyssaaims to
differentiate home zones by their inclusion/exclusion policies, controlling for slippting
factors such as school availability and capaditye BDD approach tests the sentiment as
articulated byGordon (1994pboutenrollments ¢ h e me p ot emrdlimeatschemésu n d e r
parents do not choose schools; schools choose students according to tet aueby the
schoob ( p In & dirgct test of the hypothesis that schoolsraree e d fist ratadgi cal |
apply he method of BDIhere for the purpose afiodeling discontinuity imousehold socio
demographic composition at the border of dmmeht zones between meshblothkat are
included (discluded Differences at the border in household characteristics would represent a

0discontinuity in the right to auseésehoaddqualiy gi ve
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as the dependent vable, the dependent variable in this model would be whether or not a given

household is in thhome zonandits childrenentitled to attend.

UsingArcGIS, | took several stes create a dataset of census meshblocks that were
either claimed or unclaied by schools. FollowinBayer et al. (2007)take a band of
households on both sides of an enrollment zone at a short distance on each side of the
boundary*! In the first step, each schaarollmentzone boundary was buffered by 200 meters
on both sides ats border. Next, buffers were intersected with meshblocks at the deflebl
and given a unique @htifier composed of th school IDand the meshblock IDrhe four
metropolitan areas containing 372 school zones @itblimentschemes used ihis analysis
when intersected with meshblocks for the full geographic area yielded a sample of 39,0&9 uniq
me s h bl o c k ¢. Becaduse selveral sbhdol zones overlap and school boundaries are not
mutually exclusive, individual meshblocks appeared niwaa bnce in the sample as being
either claimed or unclaimadlithin the 20@8meter boundarfpy more than one school. Of the
39,019 schodineshblock I s 14, 405 mes hbl Appdndix 6Wigured-13u ni qu
andTablell-12for a full breakdown of meshblocks duplicaie the sample
School/meshblockIDbs wer e coded fasl= withih, ard 0=excheled basedormh i p

three degrees of inclusion criteria resulting in three nested samples for sensitivity analysis. The

“! The authors employ an analysis using 0.2 and 0.1 miles on either side of a zone. For this analysis | will restrict the
band as narrowly as possible to the borders while ensuring adequate sample size. This is the advantage of BDD
design where asufficient sample size from the narrowest band possible is uggch enables holding constant
neighborhood characteristics that may influence zone membership while allowing household characteristics in each
meshblock to vary (Bayer et al, p.608).

46



smallest dataset has a dichotomous dependent vardhbi@MVeshblocks are coded IN=0 (0%
included) if they fall completely outsidd a school zone but within thé®@m buffer just outside

the borderWhen a meshblock was completely contained within the zone and within 200 meters
of the school boundary it was coded as IN= 1(100% included). The sample size tat#siet

was 19,362 mémblocks Across the sample, several meshblocks were found to straddle home
zone boundaries. By spatially generating estimates of the percentage of a meshblock contained
within (outside) the zone using the spatial intersect tool in Arc&tBmodal distrbution was

discoveredseeFigurel-4).

Histogram of Census Meshblocks by percent inside homezone
(MB's located within 200m of boundary, on either side N=38,185)

15,000
|

10,000
|

Frequency

5,000
1

= 1 1

4 .
MB percent in school zone

Figurel-4 Histogram of meshblocks by percent inside schookzo
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Only 1,511 of the 39,019 meshblodksthe sampl€3.871 percent)straddled the school
zones boundaries by between 30 angbé&ent inside the zomedicating meshblocks are
logically and consistently composed to streets or city blddkshblocks thesfore provide a
fairly good spatialinit of analysidor examining households at the boundary of school home
zones as they are either mostigideor mostly outside the zonkthenconstructed the main
sample used in the BDD analysis to include meshBlticit were less than -3@rcent inside the
school zone at the boundary (IN2=0) with meshblockpét@ent or more contained within
coded as included (IN2=1). In the cases where a meshblock was between 3jpartkd
inside a zone, it was removed frohetIN2 sample for being both inside and outside the zone for
that particular school. Thmainidea is to capture school motivation in choosing meshblocks,
andthosethat are more evenly straddling a border are considered not to be areas of clear
decisivensson the part of the school. The sample size using this criteriadioisiorn{exclusion)
was 36,504 unique school/mesitkdD6 s . The third and final sampl
useshe percentage of the meshblock that is in the asrtee dependérariable and values
rangebetween 0 and 1 (the percentage inside a zone for each meshblock within 200 Alkters).
three inclusion criteria were modeled separately for sensitivity analysis and results are provided

in Appendix 9 Figurel-5 illustrates the differences betwettre three types ahclusion criteria.
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BDD Design Example-
Brooklyn School (Full Primary)
We"mgton 72% inside homezone
IN2 =1
IN = N/A D
25 % inside homezone
IN2=0
IN=N
100% inside homezgne
IN2 =1
IN =1
200 M
200 M
34% insid§ homezone 3 -
IN2 = N/A 100% outside homezone
IN = N/A IN2 =0
IN=0
Brooklyn School Zone
Meshblocks 200 M IN
Meshblocks 200 M OUT
All Meshblocks 0 250 500 1,000 Meters
L v g

Figurel-5 BDD Coding Example

Because home zones in New Zealand are not drawn in a mutually exclusive way whereas
meshblocks are, the problem of meshblock duplication in the data cannot be avoided in the BDD
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analysis.The total number of meshblocks whirepeat themselves within the sample sits at 88
percent. This means that meshblocks appear uniquely in the sample inpestégt of cases

or stated differentlyselected meshblocks that appear just once in the sample are affiliated with
only one hore zong(school)where meshblocks appearing more than once have been claimed by
more than one schadrhe number of dujgates associated with a given meshblock in the final
sampleusing meshblocks in proximity with the boundaanpges from 0 to 12As will be

explored in the choice analysis, the probability that a meshblock would be duplicated is
associated with census meshblock household characteristics. $eetthiéor further

exploration of this issue.
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Tablel-3-Descriptive Statistics for meshblocks at the boundary

Meshblocks at the boundary and mostly inside (>= 70%) or mostly outside (<= 30% inside) of the

IN2=0; MB is less IN2=1; MB is
than 30%mside 70-100% Inside

MB N=36,933 the zone and zone and within g"he” S
within 200m of 200m of
boundary boundary

Measure mean sd mean sd d

MB percent in school zone*** 0.03 0.06 0.99 0.04

Distance from MB to school (meters) *** 2655 3461 2431 3591 -0.06

Number sameector schools located in MB *** 0.02 0.15 0.02 0.13 -0.05
Numberhome zons (all sectors) claiming MB**  4.48 2.36 4.53 2.21 0.02

Number of schools inside MB ~ ** 0.06 0.25 0.05 0.23 -0.02
Pop06*** 122.70 85.14 127.00 78.76 0.05
Pop ul9 (2006)*** 40.43 29.53 3898 26.22 -0.05
Pop ul9 (2006) (percent)*** 0.28 0.10 0.27 0.09 -0.06
Median family income 2006*** $67,466 21,550 71,923 21,196 0.21
Percent Unemployed*** 0.03 0.03 0.03 0.03 -0.08
Blue collar workers (count)*** 3168 18.00 30.80 17.40 -0.05
Blue collar workers 2006 (percent)*** 0.40 0.18 0.39 0.17 -0.07
Edu no qualifications (count)*** 19.52 15,57 18.12 1435 -0.09
Edu no qualifications (percent)*** 0.17 0.10 0.16 0.10 -0.13
Edu college or higher (count)*** 22.40 1760 23.89 17.72 0.08
Edu-college or higher (percent)*** 0.20 0.13 0.22 0.13 0.11
Private occupied w/children (percent)*** 0.62 0.18 0.61 0.17 -0.07
Bedrooms (mean)*** 3.06 0.59 3.09 0.59 0.05
Crowding (persons per bedroom)*** 0.95 0.24 0.93 0.2 -0.11
Movers (count) (in res less than 5 yrs)*** 78.12 5493 75.65 50.16 -0.05
Movers (percent) (in res less than 5 yrs)*** 0.56 0.15 0.55 0.15 -0.07
No-partner (count)*** 42.14 29.07 40.35 26.38 -0.06
No partner (percent)*** 0.39 0.12 0.37 0.11 -0.15
Pop EU (percent)*** 0.63 0.21 0.66 0.21 0.16
Pop MU o ¢pércent)*+* 0.09 0.09 0.08 0.09 -0.10
PopPasifika(percent)*** 0.10 0.18 0.08 0.16 -0.12
Pop Asian (percent)*** 0.16 0.16 0.15 0.15 -0.07
PopMiddle EasterfiLatinAmerican/African(%)*** 0.01 0.03 0.01 0.02 -0.06
Pop other (percent)*** 0.10 0.06 0.10 0.06 0.09
Religion none (percent)*** 0.32 0.12 0.33 0.11 0.06
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BDD Descriptive Results

Tablel-3 provides descriptive results for tB®D model using the IN2 sample criteria.
Variables to contradlor schoolaged population and how welemands accounted for by other
schools were assigned to each meshblock. In addition, the siragtistance between the
meshblock and the school under consideration is included to account for proximity agkepos
explanation foinclusion(exclusior) at the boundaryMeshblocks located within 200m of school
zone boundaries and claimed by zones (IN2=1) are statistically significantly different to those
meshblocks just outside (or mostly outside) the schoa bonindary across several
characteristicaVieshblocks that qualify as claimed have statistically significantly higher incomes
(+0.21 standard deviations higher for included, p<0.@@#fewerproportions of residents
without school qualifications@.13 s$andard deviation decrease in the proportion of the
meshblock without qualifications, on average, p<0.0biluded meshblocks also have
statistically significantly fewer people living on public assistaf@ceeduction by0.15 standard
deviations, p<0.0D). They have fewer people occupying lsWill jobs and lower unemployment
rates(-0.07 and-0.08 standard deviation reductions in the proportions of each, p<0.001)
Meshblocks that arecludedcontainfewer minorities and higher proportionspgople of
European descent. Included meshbldukge percent European proportions that are greater by
+0.16 standard deviatiorfg<0.001) with aeduction in percenM U o byi-0.10 standard
deviations, a reduction in percent Pasifika®y.2 and a redtion in pecent Asian of.0.07
standard deviations (p<0.001 for all differenc&&@shblocks that are claimed are also less

crowded have fewer bedrooms and are less often oweceupiedwith childrenthan those
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meshblocks claimed by school zon€3f note was a dicontinuity in childaged population at the
border.Where the ovell population of meshblocks that were included was greater (127 people
versus 122p<0.00), there were more childraan average residing imeshblocks located just
outside the school zorfa rediction in schoclged population of0.05standard deviation®r

excluded meshblockp<0.001).

Median Family Income 2006 by Homezone Inclusion/Exclusion
Auckland Christchurch

o s .
I

Dunedin Wellington
—a——— | e
o | - N

0 20,000 40,000 60,000 80,000 100000 0 20,000 40,000 60,000 80,000 100000
0=MB <= 30% inside; 1= MB >70% inside homezone

Graphs by City

Figurel-6- Median family income (2006) at the bowarg
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Percent Minority Population (MB) by Homezone Inclusion/Exclusion
Auckland Christchurch

o - -

Dunedin Wellington

0 2 4 6 8 1 0 2 4 6 8 1
1= MB =70% inside homezone; 0=MB <= 30% inside

Graphs by City

Figurel-7 -Percent Minority Population at the boundary

The boxplots above provide an illustration discontinuities across meshblocks that are
included versus excludda city for income and minority compositioihe shift in prosperity
favoring membership inside the zone (shown as median family income in 2006) is apparent for
all cities(Figurel-6). Auckland, Wellington and Dunedin appear to have the greatest
discontinuity while Christchurch is less clear. Wellington and Auckland appear to have higher
average income levels and greater variation in income compared to the southern cities in the
sampe. Meshblockghat are claimed by schools appear to be composed of lower percentages of
minorities (norWhites) than those that fall just outside the boun@&igurel-7).For the cities
of Auckland andNellington, the discontinuity is more visible than what is seen in the southern

cities of Christchurch and Dunedin. Italso evidenthatthese northern cities have schools with
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higherproportions of minoritieas well agyreater variabilityacross schdsin student body

racial composition.

BDD Analytic Results

In order to test the hypotheghat household demograplticaracteristics vary at the
home zondoundary, | run a series of regressions. The likelihood of being included in a school

zone is a fuation of household characteits using the logistimmodel

Equationl-1 Pr (Yi=1|Xi)=logit-1 ( Xi b)

Where Yi is the dichotoma@udependent variable (IN2) aXds a vector of meshblock
socioeconomi@and demographicharacteristicd. includemarket ontrolsto accounfor why a
meshblock may or may not be includetteThumber of schoaones already claiming the
meshblock; thelistance of the meshblock centréadthe school anthe number ofamesector
scheme seats available to the inhabitants of the meshddaskll aschoolaged populatioare
included Socioeconomiéndicators includenedianfamily income, thepercent of the meshblock
that is unemployedyercent working in blueollar professions, percent bbuseholds that were
movers within the past-$ears, the percent with college education or highedl, theperent of
household headsith no partner. Demographi@sxiables inclde percentridigenougpopulation(
M U o)r Rasifika, Asian, Middle Eastern/Latin Americéabbreviated as MELAA&Nnd other

(nonEuropean) categoriewith percertEuropearas the referenagroup.
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| crudelyexplore the role of schogbvernances potentially playing a roli@ boundary
discontinuity. Controls forBoT compositionincludethe number of trustee membetbe percent
of the board that was parents and studemid,the percerdf the board that was minority. BoT
variableswerelr awn from data refl ecti ng telwr@dmenta me vyea
scheme wentintoeffecthe BDD approach in this circumstan
characterization of comumities of wealth that seek to maintain a quality of life by promoting
growth moratoriums and restricting access through land use and zoning practices. By virtue of
allowing schools to govern themselves, the BoT provides a venue by which demand forces can
exercise additional influence on the supply of seats to households in the comitaikety.
together, the results of the analysis illuminate both household characteristics and school
administrative characteristics that contribute to boundary discontiByityay of sampling,
each meshblock is clustered at the stheeel with city fixedeffects. | employ robust standard

errors.

Subsets ofthe dataaremodeled independently in order to expleegiation in the
relationship between meshblock characteristiod zone membership outconvaghin the
education markefAs established earlier, our four metropolitan areas have unique economies,
compositions and histories and s@sihypothesized thahé education market in Aucklanal the
north has a dynamic thet entirely different than the one in Dunedin, which is located at the
opposite (southern) end of the coun#ynotherconsiderations that schoolsnay have different
motivationsfor selecting studertepending upothe sector being servedn her 1997%urvey of

Board of Trustee membei@Vylie, 1997 found that primary school boards reported more
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concern wih being overworked compared to secondary schadigh the author attributes to
higher degrees of administrative funds available to secondary schools Ijp di)sequent

sur veys canductdd m 203 and 2008/ylie (2007) found primary schools continued
to experience greater administrative strain thaorsgary schoolswith higher principal

turnover. Such workload discrepancieay lead to motivational variance between sectors
around choosing studeni/ylie also reportedne of the main issues secondary schools consult
parents and communityn are operatnal aspects of schoehrolimentschemes, suggesting
student body composition was a prioiitythat sectofWylie, 2007. | alsoprovideresults by
school gendeto reflectbehavioraldifferences btween schools that are coed amgjle sex.

New Zealand has a longatiition of singlesex educationmany of the oldestchools in the
country are atboys or algirls schools with longtanding reputations for academic excellence.
It is hypothesizedhatsinglesex schoolsvill make determinations about boundary design that
are more exclusive than coed schoBlsally, | test fordiscontinuitiesn household
characteristics at the bounddrgtweerow, mid and highdecile ranked schoolslt is
hypothesized thdioth mid- decileand lowdecile schoolsnherently sek out more advantaged
householdsut of fiscal necessitgiven theproblems associated wigier-pupil funding structure
and governance in these schoolsliasussed in the literature revielor eachmarket analysisa
baseline model is first estimated (not shown) and compared with regress$puts for each
subset. Interaction termere included to test whether or not redashipsare statistically
significantly diferent between sectors of inter@st full conditional modethat ispresented

alongside the outputs for data subsethe tables below
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Tablel-4 BDD Results Metropolitan Model with City Interactions

MetroModel Auckland Wellington Christchurch Dunedin
1is 70100% inside; O is ks than
30% inside
Distance from MB to school (km) 0.967* (-2.26) 0.974 (-1.90) 0.780** (-2.74) 0.844* (-2.47) 0.987 (-0.32)
i':‘lul\r/lnger sameector schools located ; 71 g (-4.15) 0.782* (-2.43)  0.620* (-1.96)  0.568%* (-3.32) 0.773 (-0.74)
(Sp‘gTiggime seats available to MB 1 1 7. (6.65) L1O017%+  (6.07) 1.049%+ (3.83)  1.001 (0.28)  1.023 (0.98)
Pop ul9 (2006) 0.999 (-1.41) 0.999 (-1.32) 1.000 (0.01) 0.999 (-0.52) 0.994 (-0.92)
Priv. occ w/child % growth 0696) 1.293* (2.49)  1.390* (2.48) 1.718 (1.76)  0.990 (-0.05) 1.127 (0.19)
Median family income 2006 (log) 1.028 (0.31) 1.103 (0.84) 0.965 (-0.13) 1.094 (0.58) 0.568 (-1.40)
Percent Unemployed 0.667 (-0.63) 1.210 (0.24)  0.0179* (-2.23) 1.046 (0.03) 0.0143 (-1.13)
Educollege @ higher (percent) 0.615 (-1.85) 0.482* (-2.00) 0.785 (-0.48) 0.687 (-0.85) 526.9*** (3.43)
Blue collar workers 2006 (percent)  0.956 (-0.23) 0.849 (-0.70) 0.279* (-2.25) 0.824 (-0.49) 1538 (0.39)
No partner (percent) 0.347%** (-4.58) 0.208*** (-5.66) 0613 (-0.79) 0.437 (-1.72) 0.664 (-0.46)
Movers (percent) (in res 5 yrs) 0.457*** (-4.44)  0.403*** (-3.91) 0.333* (-2.28) 0.790 (-0.72)  0.0465* (-2.38)
Pop MU o (pércent) 0.749 (-0.88) 0.701 (-0.88) 1.654 (0.64) 0.635 (-0.65) 0.179 (-0.83)
Pop Pacifica (percent) 0.332%** (-3.69) 0.361* (-3.08) 0.112* (-2.43) 0.537 (-0.63) 0.0308 (-1.55)
Pop Asian (percent) 0.452** (-3.16) 0.545* (-2.07)  0.0694** (-3.3) 0.516 (-1.20) 0.0149* (-2.26)
Pop Middle EasterLatin * -
American/Afr. (% 0.135 (-2.35)  0.0643 (-2.72) 6.575 (0.79) 0.149 (-0.99) 4.846 (0.40)
Pop other (percent) 0.685 (-1.12)  0.698 (-0.71)  0.169* (-1.99) 1.105 (0.21) 1359 (1.21)
Total Members ofBoard 1.062* (2.36) 1.043 (1.44) 1.094 (0.68)  1.249% (4.38)  1.140 (0.92)
Board Percent Minority 1.513* (2.07) 1.627* (2.14) 2.295 (1.26)  0.355 (-1.67)  0.450 (-0.67)
Wellington 1.931* (2.29)
Christchurch 0.694*** (-4.31)
Dunedin 0.366** (-4.81)
(Dunedin==1)*perc_coll06 124.7%+* (5.09)
(Wellington==1)*perc_bluea06 0.236** (-2.58)
(Dunedin==1)*perc_pac 0.0345* (-2.40)
Observations 24006 15281 2812 5252 661
Pseudo R2 0.031 0.032 0.082 0.019 0.116
N_clust 372 229 62 64 17

Exponentiated coefficients; z statistics in parentheses * p < 0.05, ** p < 0.01, ** p < 0.001



Tablel-4 provides results by city metropolitan area. Controlling for sclageld population and
growth, the distance of the meshblock to the schibelnumber of othesamesector schools eo
located in the meshblock and a measure of compéfitioperationalized as the number of
scheme seats available to the individual meshblock fromtadloés guaanteeingenrolimeny,
characteristics of transiency, single family structure and race are the main significant
contributors to the likelihood of exclusion. The MetroModel results indicate that a meshblock
was 65percent less likely to be includ@da home zonéor a onepercent increase in the
number of households that wéreaded by wpartnered adult@p<0.001). A ongpercentage

point increase in movers led to apércentage point reduction in the likelihood of inclusion.
The percentage of agshblock that wamdigenousM U o is ¢onsistentlyinsignificantacross
cities butother minority groups hasignificant odds of exclusiofror Pasifika households, a
onepercentage point increase in percent Pasifika led tepefient decrease in the odds of
being selected by alsool with anenrollmentscheme (p<0.001). The odds were reduced by 55

percent (p<.01) and &Jercent (p<0.05) for meshblocks increasing by one percentage point in

42 Although not the focus of this dissertation, the role of competition on school selective behavior
is crudely capture acrossnodels based on methods uge€arr and Ritter (2007)he authorsneasure
the amount of competition faced by a traditional public school in three ways: a dummy variable for
whether at least one charter school is located in the same district, the number of charter sctezbis loca
the same district, and the market share of charter schools within each distreesophisticated
techniques (not used here but worth exploring) inc(@Bdser & McMillan, 2005 who construct a set of
school specific elasticities of demand as the estimated change in average local property values per
standard dviation increase in test score or applmabf the Herfindahl IndeX, as a measure of

competition ranging from to 1; whereSis the number of schools in the neighborh{®elfield & Levin,
2002).
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Asian and Middle Eastern/Latin American/African American (MELAA) composition
respetively. Board of Truste€BoT) composition also played a role in the likelihood of
inclusion for the full sample. An additional board member translated inte@e6c2nt increase
in the odds of a meshblock being included (p<0.05) while gpeneentage pot increase in
minority composition on the board contributed to an increase in the odds of inclusion by 51
percent (p<0.05Board parent and student composition was not significant in any iteration
performed and dropped in the final mo&&Vellington mehblocks had a 9Bercentage point
increase in the odds of being included in a home zone relative to Auckland (p<0.05), while

meshblocks in Christchurch and Duiretb the south had lower odds.

When considering the resulteparatelyy city the extent tavhich relationships areaistically
significantvaries andAucklandappears to be driving the overall significance of household
characteristics by virtue of its share of the sample ¥tet is worth pointing out is a lack of
association between housdth characteristics and the likelihood for inclusion that is specific to
Chrigchurch. Whilegeneral patter for favoring households appear consisterthe other cities

to varying degrees, Christchurch appears to be poorly explained by the modeloViiegr
preliminary evidence that something else may be contributing to criteria used by schools in that
city for inclusion(exclusion). It appears that Wellington is driving the aversion to meshblock

percentAsian composition, although when tested inraeraction in the full model there is no

“3BoT parent and student compositietack of significance may be attributable to iniuasof meshblock
socioeconomicharacteristics in the overall strategy. The issue of parental influence on the drawing of the home
zone boundaries should not be ruled out for future analyses.
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significant evidence of a meaningful difference. Wellington meshblocks with a one pereentage
point increase in percent blue collar workers had an added reduction in likelihood for inclusion
of nearly 75percentage qints over and above Auckland (p<0.01). In Dunedin, meshblocks with
a onepercentage point increase in Pasifika households saw a further reduction in the odds of

inclusion compared to Auckland on the order ofp@cent (p<0.05).

BoT size was important i@hristchurch (an additional member led to an increase in the
odds of inclusion ¥ 25-percentage points), and in Auckland, minority representation on the
board led to an increase in the odds of inclusion bgéd8entage points. In all cities except
Dunedn, the relationship between the percentage of households with a college degree or higher
is negativeThis is likely due to the fact that households that are educated are less likely to have
children. In Dunedin, the opposite is true, where afareentge point increase in the percent of
a meshblock witltollege or higher led to an increase in digels of being selectday 5.26 times

(p<0.001).

School Sector Results

Tablel-5 providesresults from theahool sector analysidt. is hypothesized that as
students age their backgroundstcitmute more to peer effects thereby rendering household
characteristics more salient predictors for inclusiotihe secondary sector, but the fact that
primary sector hoezones tend to be much smaller may prevent this relationship from coming to
light in this test The conditional model isetup with the primary sector for theuckland region
as thereferencggroup The disaggregate@suts hint at some variationybschool sector, and

when interactions are entered in the conditional model the differences in significanoéare
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confirmed in two case$econdary, intermediate and composite schools are more likely to be
inclusive than primary school€omposite schds are 1#times more likely than primary
schools to enroll Pasifika students (p<0.01) and secondary schools are 60 peqpantadess
likely to take on meshblocks with a epercentage point increase in Asian composition
(p<0.05). A closer look at diaggregated results revetiat ron- MU o minorities are zoned

out by both secondary and primary schadike, with more of a discriminatory emphafsind

in secondary schoolBor primary schoolsi t addscline in the odds of inclusion by-60
percenage points antbr secondary schools a decline in the odds of n&&lyercentage points
for each additional-percent increase in Pasifika students is found (p<0.01 and p<0.001).
PercentM U o has no statistically significant relationship with the odflisiclusion in the
primary or secondary sector, although the direction of the relationship is positive for primary
schools and negative for secondary schdodsmverselycomposite schools are inclusive of
minorities across the board, although not diitrenships are statistically significant.che
percentage point increase in percaéht) o at the meshbloclevel increases the odds of
inclusion in intermediate schools by 7 times (p<0.05) and by 43 times in composite schools
(p<0.05).For Pasifika students, the odds of inclusion are up by 560 times greater in composite
schools for a ve percentage point increase in meshblock Pasifika composition (p<0.01). Where
primary and secoraty schools are zoning onteshblocksvith high proportions of Asians a
statistically significant way, the direction of the relationship is opposite agagomposite and
intermediate schools in the sample, although these coefficients are not signitcaispeaks to
the unique role intermediate and composite play in the education mackessall school

sectors, meshblocks that are more transiadsingleheadedonsistently fare worse for the
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odds of inclusion into school zones. Finally, within the composite sclanable median family
income stands out controlling for other household characterast@sontrolsThe odds of
inclusion increase by2-percentage points for each added percenpag# increase in the log of

family income of the meshblock (p<0.001).
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Tablel-5-Boundary Discontinuity DesignSchool Sector Model with City Fixed Effects

Sector Model Primary Secondary Intermediate Composite
1is 76100% inside; O is less than 30% inside
Distance from MB to school (km) 0.952* (-2.40) 0.952 (-1.29) 0.955* (-2.18) 0.886 (-1.72) 0.828 (-1.37)
Number sameector schools located in MB 0.785** (-3.01) 0.818* (-2.38) 0.793 (-0.62) 1.395 (1.11) 0.402*** (-4.82)
Sum of scheme seats available to MB (per 100) 1.016*** (4.19) 1.047*** (5.30) 1.008 (2.79) 1.160*** (5.67)
Pop ul9 (2006) 0.99 (-0.87) 0.998* (-2.26) 1.000 (-0.38) 1.001 (0.24) 1.011 (1.43)
Private occupied w/ children (MB perc growth-96) 1.310** (2.61) 1.271 (1.66) 1.312 (1.35) 1.352 (1.21) 1.433 (0.39)
Median family income 2006 (log) 1.015 (0.17) 1.013 (0.10) 0.760 (-1.82 1.273 (1.35) 1.723**  (3.45)
Percent Unemployed 0.731 (-0.50) 0.597 (-0.58) 4.462 (1.22) 0.0803 (-1.85) 0.0604 (-0.82)
Edu-college or higher (percent) 0.762 (-1.05) 0.909 (-0.29) 1.014 (0.02) 0.699 (-0.59) 0.339 (-0.90)
Blue collar workers 2006 (pencg 0.804 (-1.18) 0.945 (-0.23) 0.888 (-0.34) 0.626 (-0.87) 0.258 (-0.95)
No partner (percent) 0.284** (-5.19) 0.309*+* (-3.71) 0.331* (-2.43) 0.196* (-2.27) 0.581 (-0.57)
Movers (percent) (in res less than 5 yrs) 0.448** (-4.55) 0.492** (-3.03) 0.494* (-2.00) 0.312** (-2.72) 0.245* (-2.02)
Pop MU o ¢pércent) 0.904 (-0.30) 1.081 (0.19) 0.289 (-1.82) 7.933* (2.24) 43.18* (1.97)
Pop Pacifica (percent) 0.306*** (-4.13) 0.410** (-3.18) 0.113** (-3.38) 1.339 (0.53) 560.4** (3.23)
Pop Asian (percent) 0.525* (-2.54) 0.502* (-2.33) 0.112%*  (-4.65) 1.005 (0.01) 5.210 (0.76)
Pop Middle Eastern/Latin American/African (percent) 0.123* (-2.48) 0.167 (-1.57) 0.225 (-0.98) 0.0749 (-1.19) 0.000773 (-0.86)
Pop other (percent) 0.680 (-1.13) 1.033 (0.07) 0.380 (-1.46) 1.036 (0.03) 0.436 (-1.65)
bot_tot 1.056 (1.79) 1.081* (2.20) 1.032 (0.59) 1.195 (1.68) 0.899 (-0.53)
bot_percmin 1.433 (1.62) 1.219 (1.08) 2.722* (2.06) 4356**  (5.01)
Wellington 1.075 (0.68) 1.034 (0.35) 1.295 (0.90) 1.961 (1.84)
Christchurch 0.700***  (-4.13) 0.733* (-3.00) 0.480**  (-3.96) 0.930 (-0.32) 4.892 (0.35)
Dunedin 0.842 (-0.91) 0.821 (-1.25) 0.689 (-0.82) 3.494%  (4.63)
secondary 1.435* (2.17)
intermediate 1.578**= (5.82)
composite 1.451%** (3.42)
(composite==1)*perc_pac 11.48* (3.19)
(secondary==1)*perc_asian 0.394* (-2.05)
Observations 24006 12612 7185 3701 508
Pseudo R2 0.036 0.022 0.046 0.081 0.047
N_clust 372 268 66 34 4

Exponentiated coefficients; z statistics in parenth&ges 0.05, ** p < 0.01** p < 0.001



School Gender Results

Steeped in historical tradition and often associated with the most prestige are New
Zealand boys and gidsnly schoolsThe full model (Gender Model) is constructed with coed
schools in Auckland as the comparison gr@geeAppendix 8Tablell-17). Overall, boys
schools are less inclusive than coed schools (odds of inclusion for an average meshblock are 90
percent less if the school is a boys school cneqbto a coed school; p<0.001), while girls
schools are not statistically significantly different to coed schools. Howleverf i nd t hat bo:
schools are statistically significantly more likely to take on meshblockshigtier proportions
of moversand ron-partnered householdlsan are coed school€omposition of the Board of
Trustees at the time the boundary was drawn remains significant in the full model and
significantly different for boyds schohel s ver
BoT for boys schools compared to coed schools the odds of inclusion for a meshblock increased
11-percentage points (p<0.05). BoT minority representation is negatively associated with
inclusion an increases of-fiercent is associated with a decreagbénodds of inclusion by 93
percentage pointsforadl oy 6 s school s compared to coed scho
girls schools, fewer statistically significant differences to coed schools are eGitnschools
are 85percent less likely thacoed school$o include a meshblock for each additional
percentage point increase in meshblock Asian composition (p<be case od Ot her 6
minorities, the odds of inclusian girls schoolgrop by nearly 9+percentag@oints (p<0.001)

relative tocoed schools.
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School Decile Results

According to(Wylie, 20079 parentmenber s of high decil e BoTO0s

have issues with schoehrollmentschemes than were parents on boards of low decile schools
(p.41).Gordon (1994 predicted that middle class areas (hence schools) would have great interest
in strategically zoning for studen{tubienski et al., 200)¥ound thatschoos of middle decile

rank tended o f r e sodoeocdnormieffects The athors were somewhat limited in their
ability to make the claim because of the problertheboundedature of thelatain thedecile
framework.Decile 1 and 2 schoot$e factoh av e n o wh e r ewherodraWiggdheir b u t
boundaries on averagend the fghest decile schools face the sdimgtations- only totrend

downin socioeconomistatusf any movement in school composition is to ocdure beauty of

the boundary discontinuity design is that it provides the opportunity to look arbanad
decisionsas made by individual schodigetweemmeshblocks the presence of household
characteristic variability Decile 10 and ecile 1 schools alike maa#oicesat the border

between meshblockshen drawing home zonesid theBDD framework albws these decisions

to be illuminatedResults on boundary discontinuity by three groupings of school decile appear
in Tablell-14. Schools ranked decile3.comprisethe lowsocioeconomistatusschool

groupng; deciles4-7 compose the middienddeciles8-10 compriseghe grouping of high
socioeconomistatus schoolsA full conditional decile modelith city fixed effectss included

andmid-decile schools in Auckland are treference grougseeAppendix 8 Tablell-18).

| find that middecile schools in Auckland are statistically significantly less likely to

include meshblocks with higher proportgof nonpartnered householdsjoves, Pasifika and
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MELAA populations The lowdecile model reveals that race factors in positively for the odds of
inclusion with MU o anil percentPasifika in the presence of household racial heterogeneity
Meanwhile, the opposite is true foigh decile schoolsAn increase in perceisian or Pasifika
meshblockcomposition led to a decrease in odds for inclusion in high dextiteots at the
boundary. However, when testing for significant differences in behavior between high versus
mid-decile or low versus midecile schoolspnly high decile schools behave in a way that is
statistically significantly different. When looking dtet marginal effect of a higtiecile school
compared to midiecile school, the odds of inclusion were reduced bgdibentage points
(p<0.05), while lowdecile schools had no significant differemetative to middecile schools in
the odds. Interactiongtmsreveal that highdecile schools were statistically significantly less
likely than middecile schoolso take on meshblocks with higher proportions of Pasifika and
Asian student§97-percent reduction and a-&rcent reduction in the odds respectyel

p<0.001 and p<0.01yvhile more likely to take on meshblocks with higher proportions of
college educated househol@s2 times more likely, p<0.05)ow decile schools when interacted
with select household characteristics showed no significant difienenice odds of inclusion
compared to midlecile schoolsThese results shed mdight on thecommon question posed in
the literature regarding the role middle-class communities (hence, schoamsgerrymandering.
The evidence provided here does rleady support the case thsdtlective behavior idriven by
mid-decie schoolsrather the evidence suggests hitgitile schoolgare mordikely to be

selective when variation in household characteristics is present.
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BDD Sensitivity Analysis

Resuts of tiree separate regression analyses for each of thedtrgories of analysare
provided inAppendix 9| employ logistic models for the IN and IN2 criteria of inclusion
(exclusion) at the boundary and a GLM model for theltbiiteria where the dependent
variable is the percentagéthe meshblock that is contained within the home zGoefficients,
and model fit are provided for ease of comparigare goal is to ensure that decisions for
including households made by scloare adequately representgdusing the geogphy of the
meshblock in absence bbuseholdevel dataBecause coefficients remain consistent across
each model (in direction aridr the most part in significance), | conclude the decision to use

meshbloks as a means to test school motivation to choose households as sufficient.

Discussion

Across all modelscertainhouseholctcharacteristicsetain significancen predicting
discontinuity In the cases ahcreasing proportions of ngrartneredand trangnthouseholds
meshblocks hadtatistically significantly unlikely odds of being included at the boundary.
Another interesting finding is that percem U o rariely appears as a significant predictor (and
in manycases the odds are inclusivefereas no- MU o minorities are significahy
negatively associated with inclusiorhisleads to one possible conclusion that school boards are
zoning out immigrants in favor of White/EuropeRrild k artd the indigenous! U o populations

when drawing home zoneBaken together, theskemesacross models may speak directly to
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the Ministry guidelines on the development aperation ofenrollmentschemegNew Zealand
Ministry of Education, 2000 T hr oughout t he document which 1is

Secretary for Educatiomireponse to the 1989 Education Adetailed guidelines are provided

on how to fideal 6 with certain problematic "sc
comefromnost r adi ti onal family structures vand f ami.|l
Zeal ando are |isted in multiple ways as being

Board of Trustees for attempting to gain access to schools illeddiyes 7 through 9 give
seven examples of these prospective scenarios and the groumblhgchool boards may be
entitled toinvestigate anéxclude such parents or students. The document provides the
following examples:
AExample oneA family has moved into the zone just prior to the application for
enrollment

Example twe A gudent is boarding at an aone address. His family lives just outside
the school zone.

Example threeA student lives with her grandmother inside the school zone.

Example four A student has recently moved in with his father who lives in the school
zone having previously lived with his mother, outside the school zone.

Example fiveA family has recently arrived in New Zealand. They are living in a rented
flat whilst they look for more permanent accommodation.

Example sixA family is sharing a house wittnother family

Example severA family gives a motel as theirmone a (o B ss . 0
Schools are encouraged to investigate these scefarioee gi t i macy J{@sliviag genui
ar angementd()s)and( the Ministry r eotsaocmseens®r schoo
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further invesigation at a later date p.Q).A count of wording in the guidelines reveal that the

words fAsuspiciousolbdrni mesys fiiscvisprsd caappened
Agenuinenesso or mgenuiaedydi appshbrgdexdior 0l
times.With such explicit problem scenarios pointed out and the sugpec&snprofiled by

family type, transientendencyand immigration status in the document languageessly it is

no surprsethat schools are zoning thegpes ofhouseholds ouDneplausibleexplanation is

thatschools may be opting to avoid thggeblemii s c enar i 0s 0 oanl It hteo gVl tnh esrt 1

express guidance to do so.

Meta Analysis

| now explore individuakestimate®f standadized mean difference (SMD&@o hepb6s d
between meshblocks ywuseholdcharacteristicsit the schoelevel usingrandom effects meta
analysis Tablel-6). This analysis is different from théave logistic regressions which
estimated the sample mean as opposed to individual school meampRyingmeta analysis
techniques, | can see how mean scheat! inclusion (exclusion) decisions play out by
comparing schools to one anothBreating shools asndividual studiesithe treatment
(inclusion in the school zong differenced from the control (exclusion from the school zone) to

yield an estimatep of difference in means;

Equationl-2

©w — 0 f ,where=x { it )and x & 1,
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Meta analysis outputs a standard error for the selevel estimate, and under the assumption
of school random effects (there is something unique to sctiwilaffects variance @b) the
method also provides @stimateof betweenschool heterogeneityt (). Tablel-6 gives results
of theSMD estimates for select characteristics disaggregatedyoy aisoprovide resultgor
school age populatiost the boundarwith the expectation thaxcludedmeshblocksvould be

less populated by children

Tablel-6- MetaAnalysis (SMD) Table

Meshbock Standardized Mean Difference in select
characteristics by Metro Area (IN2=1 minus IN2=0)

D-L
Measure Metro Area Pooled I-Squared
SMD (d)
Auckland 0.23*** 72.4%***
_ _ Wellington 0.22** 70.6%***
mggﬁg gg&!'y Christchurch  0.17*  63%*
Dunedin 0.37* 66.9%***
Overall 0.222**  70.9%***
Auckland -0.16%** 78.2%***

Wellington -0.20** 73.8%***
Percent Minority ~ Christchurch  -0.11** 539p***

Dunedin -0.17 46.7%*
Overall 016" 747w
Auckland 0.14"%  66.8%*
Percent wth no Wellington ~ -0.15* 72%%**
educational Christchurch  -0.14%* 39 50p%
q;&')'gcat'ons Dunedin 0.17 76.506**
(2006) Overall L0.14%% 6579
Auckland 0.06™  48.6%*
Wellington 0.01 47.7%***
é%%%r)lg Pop Christchurch  -0.01 38.206%
Dunedin 0.06 58.1%**
Overall -0.04* 47 7%+
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The purpose of organizing the data by cityrablel-6 is to illustrate geographic differences in
boundary discontinuityAuckland takes the lead with the most substantive and significant
boundary discontinuity in the case of income, percent minority and percent with no educational
gualifications. In all three characteristics, the discontinuity the direction obocioeconomic
advantage favoring the schoGlhristchurch stands out for beinglativelyless susceptible to
boundary discontinuitgcross measureS M D @tghe border are smaller that cityand in the

case of incomand percent minoritylesssignificant.l-squared values give an estimate of the
percent of variation in SMD that can be attributed to betveediol heterogeneity within each

city. Auckland, Wellington and Dunedin have highaquare values (>75%) forftérences in
income, race and education levels whichmesa mo st of t h einthese locations o n
is attributable to differences between schools in each Eay.Christchurch, iiferences at the
boundary exhibit less variation as a consequehbetween school heterogendiipdicating the
possibility thatschoolsare behaving more in unisevith each othewith regards t@oning
practice All areas except Auckland showed no meaningful difference in child populations for
included versus excledl meshblocks at the boundary. Auckland on the other hand was found to
exclude meshblocks at the boundary that were populated with more-sgjeaothildren-0.06

SMD, p<0.01).

Figurel-8, Figurel-9 andFigurel-10 provideillustrationof SMOb s or der ed by
decile rank for the secondary school sest@tified by metropolitan areds decileincreases,
the gap in means for inoge becomes largeavoring higher income for inclusioihis indicates

an underlying relationship between school decile and the tendéacschool to have higher
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degrees ofliscontinuity at the boundary in favor of higy income householdg:he relationship

is most noticeable for Auckland and to a lesser degree, Wellington (both located in the north).
Noticeable is the tighter clustering of SMD vamatiin the case of Christchurch which laas
average SMD of0.04whl e Auckl and, Wellington a32d3Dunedir

and 0.39 respectively.

The same@attern holds for racial compositioRigurel-9 andFigurel-10). In all cases
secondargchools are taking eshblocks with feweM U o andPasifikapeoplesat the
boundaryFor Auckland, secondary schools are exhibiting greater degrees of deference for
meshblocks with feweM U o and Pasifika inhabitds as school decile increasébe
relationship between school decile and increase in discriminatimt &s clear for the other
cities but the overall effect is to discrimina@. note, here does not appear to be a consistency
between school deciled the degree of discontinuity Christchurch for eitheM U o ori
Pasifika students at the boundary, and there
sides (meaning SMD6s are in bot hmakleiteect i ons)
comparisonChristchurch SMOor percent Pasifika is-0.03, whereas Auckland, Wellington
and Dunedi n e a<.B6,-25 ane0.38 MEpéctvelyd He forest ploproves to
bea great way t o A s eandassessvanatienracrdssdtiors andechdol nui t y

characteristics.
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IN2 Standardized Mean Difference at the Boundary: Median Income 2006
Meta-Analysis (Random Effects) Secondary Schools

%
decile09 SMD (95% CI) Weight
Auckland
1 ——— ! -0.31 (-0.72, 0.10) 157
1 —— ! -0.25 (-0.69, 0.20) 152
1 B —— m— | -0.78 (-1.18, -0.38) 158
2 —‘——— 0.30 (-0.06, 0.67) 162
2 ——— 0.40 (0.04,0.77) 163
3 L . em 0.26 (-0.11, 0.63) 162
3 —— 0.48 (0.09, 0.88) 159
3 ——t— 1 -0.22 (-0.64, 0.20) 155
4 —t—— 0.15 (-0.18, 0.47) 167
4 e — 1 -0.65 (-0.97, -0.32) 167
4 —— 1 -0.43 (-0.75, -0.10) 167
4 ——— -0.35 (-0.78, 0.08) 154
4 — 0.1 (:0.24, 0.47) 163
5 - L -0.27 (-1.13, 0.58) 1.02
5 | — 0.72 (0.33, 1.11) 159
5 ——— 0.35 (0.07, 0.63) 172
6 ——— 0.26 (-0.08, 0.60) 165
6 —e 052 (0.14,090) 161
6 _-.—l_ 0.07 (-0.63, 0.76) 1.20
7 e sm— 0.30 (0.02, 0.58) 172
7 1 —— 0.93 (0.58, 1.27) 165
8 1 —— 0.89 (0.54, 1.24) 164
8 —-.I— 0.11(-0.19, 0.42) 169
8 —— 1.34 (1.03, 1.64) 169
9 —_——t | -0.45 (-0.95, 0.05) 146
9 B e— 0.63 (0.21, 1.04) 156
9 e am— 0.33 (0.02, 0.64) 169
9 1 —— 0.65 (0.36, 0.94) 171
9 —— 0.44 (0.15, 0.72) 171
9 | ——— 0.75 (0.41, 1.10) 164
9 L 2 L -0.28(-1.20, 0.63) 096
10 ——t— — 0.25 (-0.25, 0.74) 146
10 1 —— 0.85 (0.46, 1.24) 1.60
10 \ —— 1.14 (052, 1.76) 129
10 ——— 0.56 (0.15, 0.96) 157
10 —de 0.05 (-0.22, 0.32) 173
10 s mm— 0.38 (0.04,0.73) 165
10 —p—— 0.76 (0.13, 1.38) 129
10 1 —— 1.33(0.89, 1.76) 154
10 . el 0.06 (-0.40, 0.52) 151
10 | ——— 1.23(0.79, 1.68) 152
Subtotal (I-squared = 85.4%, p = 0.000) <> 0.32 (0.16, 0.47) 63.91

I
Christchurch 1
5 | e cn— 0.40 (-0.02, 0.82) 155
6 L . < — 0.27 (-0.06, 0.60) 167
6 e | -0.11 (-0.45, 0.23) 165
6 ——— 1 -0.25 (-0.58, 0.07) 167
7 —— e 1 -0.82 (-1.23, -0.40) 156
8 —— -0.03(-0.38,0.32) 164
8 —— . -0.34(-0.62, -0.06) 172
8 jr 0.27 (-0.15, 0.70) 155
9 0.25 (-0.08, 0.58) 166
9 —— -0.05 (-0.42, 0.31) 162
Subtotal (I-squared = 72.1%, p = 0.000) <> 1 -0.04 (-0.26, 0.17) 16.29
Wellington !
1 B — e -0.40 (-1.04, 0.24) 127
5 1 el 231 (162, 3.00) 121
7 ——— | -0.36 (-0.86, 0.14) 145
8 1—.— 0.67 (0.23,1.11) 153
8 - 0.99 (0.26, 1.72) 116
9 $- ! -0.73 (-1.55, 0.10) 1.05
9 B ——— E—— 0.02 (-0.64, 0.67) 125
9 ——— | -0.55 (-1.15, 0.04) 133
10 e e ] 0.28 (:0.13, 0.70) 156
10 I_._ 0.65 (0.17, 1.13) 148
10 ——— 0.51(0.11, 0.92) 157
Subtotal (I-squared = 85.2%, p = 0.000) ———— 0.31 (:0.12, 0.74) 14.86

1
Dunedin 1
5 —.—|— 0.04 (-0.44, 0.52) 148
6 " -0.22 (-1.32,0.87) 0.78
8 ! —— 151 (0.85, 2.17) 124
9 B — . m— 0.12 (-0.40, 0.64) 143
Subtotal (I-squared = 80.2%, p = 0.002) I 0.39 (-0.33, 1.10) 493
Overall (I-squared = 84.8%, p = 0.000) ¢ 0.26 (0.13,039) 100.00
NOTE: Weights are from random effects analysis 1

[ [ [ I [ [ [

-1 -5 0 5 1 15 2

income lower inside income higher inside

w

Figurel-8- Forest PlotMedian Family Income (20065econdary Schools
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IN2 Standardized Mean Difference at the Boundary: Percent Maori

Meta-Analysis (Random Effects) Secondary Schools

SMD (95% Cl)

-0.13 (-0.51, 0.25)
0.05 (-0.34, 0.44)
056 (0.21, 0.91)
-0.13 (-0.45, 0.20)
-0.18 (:0.51,0.16)
-0.38 (-0.73, -0.04)
-0.11(-0.46, 0.24)
033 (-0.06, 0.73)
-0.27 (-0.56, 0.02)
0.23(-0.06, 0.53)
0.16 (-0.14, 0.45)
054 (0.14, 0.94)
0.28 (-0.05, 0.61)
027 (0.53, 1.07)
-0.67 (-1.05, -0.29)
-0.04 (-0.28, 0.20)
-0.07 (-0.38, 0.25)
0.77 (113, -0.41)
0.04 (-0.61, 0.70)
-0.04(-0.27,0.19)
-0.70 (-1.02, -0.39)
-0.35 (-0.61, -0.08)
-0.39 (-0.69, -0.10)
-1.31 (-1.59, -1.03)
050 (0.03, 0.97)
-0.49 (-0.86, -0.12)
-0.24 (:051,0.02)
-0.29 (-0.54, -0.03)
-0.37 (-0.62,-0.13)
-0.71 (-1.02, -0.40)
-0.68 (-1.52, 0.16)
017 (-0.62, 0.29)
-0.61 (-0.96, -0.26)
0.10 (-0.44, 0.64)
-0.77 (-1.18, -0.37)
-0.19 (-0.42, 0.03)
019 (-0.14,0.52)
-0.28 (:0.82,0.26)
-0.33 (-0.71,0.04)
0.43 (-0.00, 0.86)
-0.09 (-0.48, 0.30)
-0.18 (-0.30, -0.06)

-0.43 (-0.76, -0.10)
0.04(-0.25,0.33)
-0.11 (-0.41, 0.20)
-0.13 (-0.42,0.17)
029 (-0.09, 0.66)
-0.35 (-0.68, -0.03)
023 (0,02, 0.47)
-0.33 (-0.68, 0.02)
0,09 (-0.20, 0.39)
-0.05 (-0.37, 0.26)
-0.07 (-0.22, 0.08)

037 (-0.14,0.88)
-0.86 (-1.34, -0.39)
-0.46 (-0.87, -0.06)
-0.38 (-0.75, -0.01)
-0.04(-0.34,0.27)
0.28 (-0.36, 0.92)

-0.01 (-0.58, 0.55)
0.20(-0.32,0.73)

009 (-0.23, 0.41)

031 (-0.63,0.02)
-0.23 (-0.54,0.07)
-0.15 (-0.34,0.04)

-0.48 (-0.88, -0.09)
-0.68 (-1.43, 0.07)
-0.15 (064, 0.33)
-0.03(-:0.38,0.32)
-0.27(:0.55, 0.00)

-0.16 (-0.25, -0.08)

163
117
152
140
148
62.80

161
171
168
171
153
163
181
158

165
16.59

148
083
128
157
5.6

100.00

decike09
Auckland '
1 ———
1 ——
1 I ——
2 ————
2 ——
3 —_—
H —_—
3 [ S
4 — s
4 | ———
4 | e
4 ———
4 N
5 L -
5 —— |
5 —_—r——
6
6 RN W—
6 L -~
7 —t—
7 — 1
8 ———
s —
8 — e !
9 | -~
9 (RN E——
9 ——r—t
9 —_——
9 —
9 —— |
9 -2 —
10 ——— .
10 —_——
10 -~
10 —— [
10 ———
10 | e —
10 -
10 fr————
10 _1+ —
Subtotal (I-squared = 81.19%, p = 0.000) <<

1
Christchurch I
5 —_—
6 —
6 ——
6 ———
7 1 -0~
8 ——r
8 —p———
8 —_——
o I
9 ————
Subtotal (I-squared = 56.0%, p = 0.015) -

1
Welington
N 1
5 1
7
8
8
9
9
9
10
10
10
Subtotal (--squared = 58.4%, p = 0.008) ¢-

[}
Dunedin 1
5 ——r—
6 - -
8 -0~
9 —————e
Subtotal (-squared = 20.9%, p = 0.233) — T
Overall (squared = 75.8%, p = 0.000) ¢
NOTE: Weights are from random effects analysis 1

| | | | |

-2 -15 -1 -5 0

Percent Maori lower inside

.5 1 1.5
Percent Maori higher inside

Figurel-9 Forest PlotPercentM U o ¢(2006) Secondary Schools
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IN2 Standardized Mean Difference at the Boundary: Percent Pacifica
Meta-Analysis (Random Effects) Secondary Schools

%
decile0g SMD (95% CI) Weight
Auckland
1 0.70 (0.31, 1.09) 152
1 021 (-0.18, 0.60) 152
1 124 (0.87,1.61) 154
2 -0.27 (-0.59, 0.06) 159
2 -0.07 (:0.41, 0.26) 157
3 -0.47 (:0.82, -0.12) 156
E -1.24 (-1.62, -0.86) 153
3 0.03(-0.36, 0.43) 151
4 0.4 (:0.73, -0.15) 162
4 0.37 (0.08, 0.66) 161
4 072 (0.42, 1.02) 161
4 -0.20 (-0.59, 0.19) 152
a -0.01 (-0.35, 0.32) 158
5 023 (-0.57, 1.04) 108
5 -0.91 (-1.29, -0.52) 152
5 -0.57 (:0.81, -0.32) 166
6 -0.14 (-0.45, 0.18) 159
6 -0.76 (-1.12, -0.40) 155
6 011 (:0.55,0.76) 121
7 -0.17 (-0.40, 0.06) 167
7 113 (-1.46, -0.80) 158
8 0.2 (-0.48, 0.04) 164
8 -0.20 (-0.49, 0.10) 161
8 e — 255 (-2.89, -2.22) 158
9 026 (:0.21,0.72) 143
9 -0.48 (-0.85, -0.11) 154
9 -0.12 (-0.38, 0.15) 164
il -0.16 (-0.42, 0.09) 165
9 -0.19 (-0.44, 0.05) 166
o .77 (-1.09, -0.46) 159
9 -0.03 (-0.87, 0.80) 102
10 -0.01 (-0.46, 0.45) 145
10 -0.37 (:0.71, -0.03) 157
10 0.20 (-0.34, 0.74) 135
10 -0.47 (-0.87, -0.08) 151
10 -0.32 (-0.55, -0.09) 167
10 -0.39 (-0.72, -0.06) 158
10 -0.86 (-1.42, -0.30) 132
10 0,67 (-1.05, -0.29) 153
10 -0.03 (-0.46, 0.39) 148
10 -0.25 (-0.64, 0.14) 151
Subtotal (I-squared = 91.2%, p = 0.000) -0.26 (-0.44, -0.08) 6243
Christchurch
5 -0.40 (-0.73, -0.06) 158
6 -0.05 (-0.34, 0.24) 162
6 013 (:0.43, 0.18) 160
6 -0.18 (:0.47,0.11) 161
7 020 (:0.17,057) 154
8 0.04 (:0.37,0.28) 159
8 030 (0.06, 0.55) 165
8 -0.02 (-0.36, 0.33) 156
9 — — 0.12 (-0.18, 0.41) 161
9 - -0.20 (:0.52, 0.12) 159
Subtotal (I-squared = 45.5%, p = 0.057) | <P -0.03 (-0.16, 0.10) 15.96
N 1
Welington
1 I —— 0.96 (0.43, 1.49) 136
5 —_— 1 201 (-2.55, -1.46) 134
7 ——p—— -0.31 (-0.71, 0.09) 151
8 _+T_ o -0.32 (-0.69, 0.05) 154
8 E— e 0.30 (-0.01, 0.61) 1.60
° e -0.10 (-0.74, 0.54) 123
9 ———— -0.68 (-1.26, -0.10) 130
9 ———— 0.13 (-0.39, 0.66) 136
10 1 et — 0.25 (-0.07, 0.57) 159
10 —_— -0.70 (-1.03, -0.37) 158
10 —e -0.35 (-0.66, -0.04) 1.60
Subtotal (I-squared = 89.2%, p = 0.000) c — -0.25 (-0.62, 0.12) 16.01

1
Dunedin 1
5 —— p— -0.37 (-0.76, 0.02) 152
6 -~ -0.21 (-0.94, 0.52) 113
8 ——— -0.63 (-1.12, -0.14) 1.40
9 ——— -0.18 (-0.54, 0.17) 156
Subtotal (I-squared = 0.0%, p = 0.527) -_— -0.34 (-0.56, -0.12) 5.60
Overall (-squared = 88.9%, p = 0.000) ¢ -0.23 (-0.36, -0.10) 100.00
NOTE: Weights are from random effects analysis 1
I ! ! ! ! | !

-2 -1.5 -1 -5 0 .5 1 1.5

Percent Pacifica lower inside Percent Pacifica higher inside

Figurel-10 Forest PlotPercent Pacifika (20065econdary Schools
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Random-Effects Meta Regression

The meta analysiesults indicat¢hatsignificant variationin SMD values between
schools is present with a lesser exiarthe case of Christchurciiheforest plos alsoreveala
relationship betweeschool decile rankingnd thedirection and sizeof the difference in means
across characteristic§his ismost clearlyseenfor Aucklandschools It appears that as school
decile increases evidence for discrimination becomes more atwgee results provided further
evidence contrary to thaiddle-class gerrymandering hypothesis and shifts the focus to higher
decile schoolsOne way taconfirm this relationshijs with meta regressioms established with
the meta analysis, the assumption that schools behave diffetbatlys to say thahe true
effect sizes;—vary between schoolsjas captured ikEquationl-2. In order to test the
hypothesis that standardized mean differences in housstdlieconomicharacteristics vary
at thehome zomeboundary as a function of school decile, | provide the following rarelibects

metaregression

Equationl-3

©w o o6 f ,wherex 0 mfit)and x O mh,

In thismodelthe dependent variablei s t he school 6s stanhkkardi zed
variable of interest (i.e. percenimority) at the boundary between included (excluded)
meshblocks as specified using IN2 criteAs.anextensiorto the randomreffects metaanalysisl

include a vectoof schootlevel covariatesncluding school decileank Board of Truste€éBoT)
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racialcompositionandnumber of trusteesJsing STATA, betweeinschoolvariance,f is
estimated first, followed by arse@mate of the coefficient on school covariates using weighted
least squares regressidixed-effects metaegression provides a joest for the null
hypothesis that coefficients for school characteristics are zero on B&MDIts are presentég

city in Tablel-7.

Tablel-7 RandomEffects MetaRegression, SMD Family Income (2006)

All Auckland Wellington Christchurch Dunedin
Decile (2009) 0.0381*** (0.0454*** 0.0799 0.0157 0.124
(3.42) (3.70) (1.72) (0.55) (1.44)
# Trustees 0.0321 0.0707* -0.0614 -0.0950* 0.0233
(1.66) (3.27) (-0.74) (-2.25) (0.19)
U‘E—ffﬁ wminonty(not+ o184 .0.385*  0.768 0.136 0.0437
(-1.03) (-2.03) (0.98) (0.20) (0.03)
Trustee %MU o r i -0.569* -0.646* -0.272 0.972 -4.581
(-2.07) (-2.18) (-0.26) (1.16) (-1.87)
N 368 227 62 62 17
T 0.149 0.124 0.290 0.0670 0.220
0 69% 67% 70% 58% 60%
Prob > F 0.000 0.000 0.316 0.265 0.370

t statistics in parenthesesp < 0.05, ** p < 0.01, *** p < 0.001

Whatwasfirst observedn the forest plots confirmed in the meta regression. School
decileoverall (thanks to the casé Auckland,as suspectedyas found to prdict variation in
SMD for income. For eachdded school decile ranthe difference in SMD at the boundary
could be expected to increase by 0.04 standard deviations favoring increased income (p<0.001)
holding the size of the Board of Trustees, and Trusii@erity composition constanin the case

of Auckland specifically the impact on SMD of school decile was found to be .05 standard
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deviation increase per usiicrease in decil§<0.001) adding up tizeable gap in SMDs
between decile 1 and decile Idheols.The size of the Board of Trustees matters in different
ways br Auckland and Christchursh. Baize contributes to the increase in SMD in a positive
direction for Auckland (an additional board member leads to a 0.07 standard deviation increase
in SMD favoring higher income (p<0.01) hE€ opposite is true in Christchuradm additional
trustee contributes to a decrease in SMD for income (p<Orég)effect of Board of Tstee
compositi on o n ncdrivelabttlse bdundary Was langet whenitgkninority
composition into consideration. A ofercentage point increase in admU o mihority
composition on a trustee board for Auckland led to almost a 0.4 standard dedeztieasen
SMD for income (p<0.05)A onepercentage point increase MU o composition on theoard
has a greatampactwith a0.65 standard deviatiadecreasen SMD for income (p<0.05).
Minority composition does not appear to affect boundary discontinuity for ingothe other

metropolitan areas.
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bot_percmao

Figurel-11 Bubble PlotincomeSMD vs. BoardPercentM U o €dmposition (Fitted meta

regressionAuckland

A second meta regression was conducgdgSMD in 2006 New Zealandegrivation £ore
(NZDep06)as the dependent variable. NZDep06 measures a composite index of poverty and
higher values indicate gresa deprivation exist#A onepercentaggoint increase irM U o BaT
composition increases SMD at the border by one standard deviation in NZDep06 score
(p<0.001).This means that schools with higher concentrations&f o mémbers on the Board
were subtantially more inclusive of deprived meshblocks for Auckladhin Auckland,

school decile was also linked to a decrease in Dep06 score, which is consistent with the income
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results. The higher the decile, the less depriveditiaded households weeethe boundary

(for each increase in school decile, a reduction in NZDep©®.@8 standard deviations was

found (p<0.01))

Tablel-8 RandomEffects MetaRegession, NZ Deprivation Index(2006) by City

All Auckland Wellington Christchurch Dunedin
decile09 -0.0270% -0.0333* -0.0570  -0.0121 _ -0.108
(2.61)  (-273)  (-1.60)  (-0.59) (-1.00)
# Trustees -0.0426* -0.0716* -0.00556 0.0785*  -0.0973
(2.38)  (3.3)  (0.09)  (2.64) (-0.63)
U‘E—ffﬁ pminonty(Mon 9263 033 00135 -0.241 0.968
) (159)  (1.80)  (0.02)  (-0.49) (0.49)
Trustee %M U o r i 1.004%*  1.048%*  1.082 -0.607 3.454
(395)  (3.56)  (1.38) (-1.02) (1.12)
Constant 0140 0320  0.286 0577 0.746
(L05)  (1.94)  (0.74) (-2.75) (0.54)
N 372 229 62 64 17
t 0148 0139  0.187 0.0355 0.521
0 0.752 0741  0.765 0.505 0.848
Prob > F 0.000 0000 00662  0.139 0.675

t statistics in parenthese% p < 0.05, ** p < 0.01, *** p < 0.001

Identification Strategy & Limitations

Becausehere are no school districts in New Zealand | relied on the metropolitan area

boundary as defined by its membership across territorial authorities to establish my sample. If

boundaries of school home zones coincide with boundaries of adjacent metrapektsuor

with boundaries of townships within these larger metro areas, the assumption that household
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characteristics drive inclusion would be confounded by the fact that anothelistdtive or
historical boundarynay be at playThis seems to be the eais onesuburb of the Auckland

region. Several school home zones overlap and stop at a roadway runnirgpatntin that

area. The roadway also neatly divides household characteristics into low asddiggtonomic
status, with the inclled areas coinciding with affluence. In this area, school boundaries are
possibly adhering to the historical township enclave boundaries by their design, rather than to the
difference in household characteristics at the boun@arly one home zone in thisea was

found to straddle both sides of the roadwilye problem was for the most part avoided by the
averaging out of meshblock characteristics inside versus outside a school home zone at the
schootlevel. In other words, as structured the BDD desigesdmwt directly compare
discontinuities using the nearest neighbor at the meshidwekon either side. Rather, the

design was structured so that meshblocks that were included(excluded) were clustered at the
schootlevelto calculate differences in meais the cases where a boundary was backed up
against a metropolitan boundary, the meshblocks on the other side were not included in the
analysis. Therefore, meshblock discontinuities coinciding with metropolitan boundareesate

counted for the analysi

A second study limitation also pertains to the drawing of home zone boundaries and may provide
limits to the identification strategy employed. There is a lack of information on how stable home
zone boundaries are over time. No data on how often or hestichlly a home zone border is
re-drawn was available for this analysis. However, the aim of this analysis is not to produce

lasting estimates of inclusion or exclusion, under the assumption that households sort over time.
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Instead, this analysis aimsdégamine the evidence for school motivations to choose students in
the presence of household heterogeneity. Therefore asgossnal analysigivesclear

evidence of decisions madg schools for the drawing Bbmezonesusing data on households

that iswithin 7 years of the time the boundary was drawn. Although not precise in timing, the
identification strategys arguablysufficient to investigate school motivationgla time

boundaries were drawkRurther research could look into zone stability dachtion. For

example, some schools included in this analysis for having home zones in 2010 no longer have
them in 2015while otherschools identified as not having zones in 2010 had implemented zones
sincethat time Exploring revisions to bawdaries ovetime would provideadded insight into

school motivations.

Third, school special character or programatic features that explain sorting at the school
boundary or zonéevel may not be readilidentifiable inthe school characteristicataemployed
in this analysisThis shortcomingvill also confound the identification strateggyound BDD
Schools selected for the sample were exclusive of schools catering to special populations as
indicated inMinistry of Education school profile datin cases of comite and intermediate
schools BDD findings indicated the likelihood of including minorities (in particultlJ o and
Pasifika students) was highest, which suggests programs exist in these institutions that explain
boundary or zone disatinuity which were not accounted for in the datanodel strategyin
order to overcome this, separate models were run by school sector to provide clearer paths to test

the hypotheses proposed in this analysis. Additional improvements on the BDDwlesidgn
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necessitate looking at individual schools on a-tBsease basis to identify and account for these

unobserved contributors to boundary discontinuity.

CHAPTER IV  HOME ZONE DISCONTINUITY

Home zonecompositionvs. Community composition

This nextchapter investigas theobligation that schoolwith schemes preserve access to
students residing nearbyhe Ministry of Education provides a set of guidelinesefmoliment
schemeshat expressly states one of the main tenets of the scheme is that ibtfbessx c | u d e
local students(New Zealand Ministry of Education, 2011, p. Bowever, he guidelineslso
suggesthat schools may exclude areas already coveredijfagent schoolwhen drawing
zones. Schools are expected to draw zones in consultationneiginother and it isntirely
acceptableéhat some areas will be overlapped by more than one school home zone as a result.
Thereforejt is possible that a school could dravecheme that is not entirehciusive of the
local arean which it is locatedvhen another school serving the same sector istnedrhese
two themes on zoningre somewhat pitted against eather. Schools that become over
subscribedheed to put up home zonéo protect the rights afnrolimentof local children.Yet
they may exclude local students if a school with no scherolse by.This discrepancyreates
aseconduniqgueopportunity to examine school behavifn@m the perspective @one
discontinuity The main question is: Do schools draw zanes manner thadtrategically
Ar eemdchf or the most advantaged meshblocks wusing

of local externalities? In other words, is it possible that schools interact their needs for
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advantaged students with the landscape of adjacentlschawder tanaximize zone

composition in the direction of privilege?

The literature provides helpful guidance with regards to studying school attendance zone
construction worth noting here. Variance between school zone composition and the general area
within which such a zone exists is a primary metric for testing for gerrymand@itlig,

Edwards, and Alves (2008uggest that no more than 5 to 10 percentage points deviation in
compogtion along demographic lines between school zones and the communities within which

they exist should generally occur. In addition, the authors suggest that any attendance zone as
drawn should Alink together contyawidigus nei ghb
suspicion of gerrymanderiog ( p. 18) . I n a very comprehensive
school attendance zones and their implicatiRhards, 20ljJadapt s t he concept
exchangeo f r omture bnegerrgniaederingto thelschbol zbning @ntext. Richards
identifies two types of studens ho s e t hat are fAzoned Iind and th
comparing actual boundaries to énatur al bound
in the absence of gerrymandering. Richards provides a good discussion on the use of circular
buffers versus Voroni pol ygons in constructin
context. Both methods have their limitatiengcular buffers with equal laharea to actual

zones are what Richards refers to as the fithe
may be compared to assess the effects of gerrymanderingmoivadualat t endance zone
absence of being a means to feasibly redistricezdp.1127). As an alternatee Voroni

polygon is utilized by the author for its versatility in geometric properties that are more
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appropriate to the research intévito r o n i pol ygons can provide a
the existing zone becaudee geometry of the Voroni creates boundaries that are convex and
inclusive of areas that are only closest to the school relative to other schools. The method also
has its drawbackss the construction of the Voroni boundaries is dependent upon the

arrargement of schools across a given landscape.

Figurel-12 diagrams the potential discrepancy between the obligation to local coverage and
actual home zone placement using an illustrative example. kuilieGIS to map out the home
zone and also create &Rometer buffer around the school. The local buffer is netted of areas
that are not populated and what remains is classified as an area directly local to the school that is
viable for homezone inclusian the spirit of the Ministry Guidelines. | then intersect each
school home zone with the eligible local 2km buffer and net out the difference. Schools are
identified by the degree to which they overlap their local populated area with a vadoahlg (
taking on a value between 0 and 1. A value of .7 indicates the school zone overlaps 70% of the

eligible populated meshblocks identified as falling withinkil@meter radius of the school.

The idea is to examine whet $beingpeservad byttheiinei ghb

enrollmentscheme.
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School Zone Area: .‘, X
1 9.38 sq.km

| Local 2km Buffer —R
| Populated Area: | |
11.77 sq.km

N XX
I

Local Zone Overlap: 5.77 sq. km
Percent Local Area Covered by Zone: 49%

Legend

School |
% Zone Local Overlap
D Populated Area Buffering School

D School | Homezone

Populated Area (2006) | 7%-14%

Percent Pasifica B 15% - 27%
0% - 2% B 28% - 48%
[ 3% - 6% Unpopulated Area
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Figurel-12 lllustration of local overlap concept

Do zones preserve rights efirollmentfor students residing close to schools who would
otherwise lose access under conditions of school popularity? If so, then zones should be drawn in
an unbiased manner relative to the local community being sekigdrel-13 provides a
histogram of home zones by the percent of the local 2km buffer that is overlapped with the home
zone for primary and neprimary sectors. Primary schools naturally exhibit lower degrees of
local overlap, and this is duetteeir smaller size in general. Ngmimary schools (intermediate

and secondary) are distributed more towards overlap.

]
R L L L L L T

.07_

local

[ primary Sector [_______] Non-Primary Sectors
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Figurel-13 Histogram of Neighborod Overlap (Primary Sector vs. N&mimary

To test the hypothesis that schools are strategically reaching, | follow a general approach
employed byt ubienski et al. (2013)rheauthors examine home zone composition in a study of
47 secondary schools widmrollmentschemes in Auckland and compare home zone
composition to the composition of an area buffering the school in a radius of 2km to test the
hypahesis that schools are zoning for advantaged studept® &xisting metric of meshblock
socioeconomistatusknown as the deprivation score (NZDep20@8he basi$or the
comparison between home zone composition and the compositiaa dkth buffef* The
NZDep2006is an index generated from 9 census variables capturing meassoeso@conomic
status. Using deciles as a frame for their analysisienski et al. (2013jnd evidence that
schools of decile ranks 2,3,8 and 9 are zonamgrfore affluent students (p.13)ariation
between home zone median deprivation and the deprivation of the 2km buffer zone enables an
overall test of the hypothesis that schools are zoning for affluent studieme¢ssect meshblocks
with the home zonelad assi gn them a unique | D for member
The 2kmbuffer around each schoglalso intersected with eligible populated meshblocks and
each is assigned an I D for member shilploti n what
out kernel densities faggregated homezodataversusaggregatedbcal 2km buffer data for

NZDep2006 scoreqFigurel-14).

“The NZDep2006 score as defined in Salmoral,g2008) relies on nine variables generated using census data.
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Kernel Density Comparison (Average Deprivation Scores)
Homezone vs. 2km Buffer Zone

T T T T T
800 900 1000 1100 1200
NZ Deprivation Index (2006) Average Score

————— 2km Buffer DEP Density Homezone DEP Density

Figurel-14 Kernel density plot of school zones versus 2km buffer zatteschools

Zone Discontinuity Results

The results presentedboveindicatehome zones the sampldavelower NZDep06
(deprivation) scorgthan the local Zilometer buffer The 2km buffer curvas shifted to the right
indicating local areas are geaky more deprived thanome zones overalbchools with
enrollmentschemes are drawing home zones that are composed of more advaotesgdublals
than what is found in the immediate local vicinity of the schblis finding corroboratethe
Auckland secondary sector findingslafbienski et al. (2013nd expands the results to the

primary and secondary sector across the four chidditional kerneldensity plotsor
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NZDep2006scores disaggregated by school sector can be foulyopendix 10 The
illustrations reveal thatone discontinuity appeamsore pronounced for primary and secondary

schools than it is for intermediate and composite schools.

| now estimate schodkevel standardized mean differenceNiiDep2006 scores
betweerlocal buffersandhome zoes using metanalysis| provide results by metropolitan
area, school sector, school zone size and by degree of zone overlap with the local area

surrounding the scho&dr added insigl{seeTablel-9).

Tablel-9 Table of Zone vs. Buffer SMD's

Meshbock Standardized Mean Difference in NZ Deprivation Index Score (2006)

D-L Pooled(d) I-Squared”

City SMD Auckland -0.099*** 81.70%
Wellington -0.22%** 79.70%
Christchurch -0.183*** 83.20%
Dunedin -0.415*** 77.60%
Sector SMD secondary -0.178*** 89.90%
composite +0.016 88.80%
primary -0.156*** 74.80%
intermediate -0.07 89.80%
Zone Size bigger -0.209*** 85.20%
same size -0.103** 84.70%
smaller -0.139*** 78.30%
local (Degree to <30% Overlap local ~ -0.158*** 76.70%
which home zone 30-70% -0.157*+ 86.20%
overlaps 2km Buffer) >70% -0.131*** 82.80%
Overall -0.149*** 82.20%

" Heterogemity estimates were significant (p<0.001)
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Thereis consensus in the evidence presented across cities that zoning facilitates an improvement
in the deprivation index as compared to household composition as locally available to the school.
However, the behai or of fAstrategically reachingo is po
Wellington as opposed to Christchurch and Auckland.ditierence between home zone
composition as drawn anlde 2kilometer buffervaries from betweer0.09 SMD in Auckland to

-0.41 SMD in Dunedin. In all casexcept for composite schoptbe direction is negative

(which is in the direction of less deprivation in the zone compared to the local buffer). Across
sectors, primary-0.16, p<0.001) and secondar.(.8, p<0.001) schd®are driving zone

discontinuity. These results are consistent with findings in the RIg[3tic regression results

and confirma relative absence of gerrymandering behaviors at both composite and intermediate
sector schooldaVhen comparing schools by z@size, | find that larger zones have greater
discontinuities (a reduction in deprivation SMD4y21for the home zong<0.001) when

compared to theizkm bufferswhile zones that are smallier sizethan theinmmediatebuffer

have smaller gaps in SMBet these gaps remain significar@.(4 SMD , p<0.001).

Tablel-9al so breaks down S Mibéak(schoglhomehzone e gr oupi
overlapwith the 2km buffer)Zones that exhibit less than 70% daer(as divided into two sub
categories in the table) hav@16 SMD differences in deprivation scores, and zones with greater
overlap (>70%) are showing discontinuity-6f13 SMD, (p<0.001).This means there is a slight
improvemenin disparityas zoneverlap increases but the discontinuity is still present even in
the event of overlap. Taken together, the results for zone discontinuity indicate that schools are

ingenerah st r ategically reachingo for housredhol ds w
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In addition, the commitment to providing local students access clearly varies as is indicated in
the histogram of overlap and in the results portraying discontinuity. Schools when drawing home
zones are found to be inconsistently covering locakarddale simultaneously designing

catchment areas that are more advantaged.

The results above are useful to make the general arguina¢sathools are strategically
reaching for more privileged househqlisit a cas®y-case analysis afchool boundarieis
necesary to make a fajudgment | begin withan illustration ozone discontinuitjor
individual schools of the secondary sectigurel-15 provides a forest plot fatifferences in
S MD dising he NZ Dep2006 scor&chools are ordered on the plot by school decile. For lower
decile schools in Auckland, there is greater variation in deprivation score discontinuity compared
to higher decile school€f interestthe magnitude of the discontinuity doeot follow as clear a
relationship with increase in school decile as seen in the forest plots for boundary discontinuity.
For Christchurch there is a tendenmnsayis.thewar ds
local areaoverall, while Wellingtorand Dunedin appear more cohesively biased against
deprivation along this dimensioh.hi s met hod of plotting SMDG6s r ¢
discontinuity and can be helpful for identifying outliers as candidates for further reliew.
Chapter 4 | leveige the use of schobl e v e | SMD6s to iwpundavwyi de exampl e
discontinuityandzone discontinuitgndlocal overlapconcepts as they come together at the

schootlevel for a policy discussion.

93



School Zone vs. 2km Buffer - NZDep06 Score SMD

Meta-Analysis (Random Effects) Secondary Schools

%
decie09 SMD (95% CI) Weight
Avekiand ]
1 I — 0.02 (-0.18, 0.21) 153
1 —— 0.02(:021, 0.17) 154
1 I_’_ 0.04(-0.18,0.27) 147
2 —— 0.32 (0.14, 0.50) 156
2 ——te 010 (:0.30, 0.10) 152
3 —— | -0.45 (:0.63, 0.27) 156
3 e — 1 -0.54 (-0.73, -0.36) 155
3 —l—.— -0.01 (:0.25, 0.23) 143
4 < 0.96 (0.48, 1.44) 096
4 ! —I—Q— 0.13 (-0.05, 0.30) 157
4 —— -0.02 (-0.20, 0.16) 155
4 e — -0.01(-0.25, 0.22) 146
4 1—.— -0.03(-0.20, 0.14) 157
5 -0.46 (-0.96, 0.05) 092
5 —— 1 -0.59 (-0.80, -0.38) 150
5 et 010 (-0.21, 0.01) 166
6 1 e — 0.28 (0.08, 0.47) 154
6 | -0.40 (-0.61, -0.18) 149
6 ——— | -0.56 (-0.78, -0.33) 148
7 e — -0.30 (-0.43, -0.16) 163
7 —.—l— -0.28 (-0.46, -0.10) 155
8 | —— 0.02 (-0.12,0.17) 162
8 —p——— -0.03 (-0.23, 0.16) 153
8 —— N -0.79 (-0.96, -0.62) 157
9 —.—l— -0.17 (-0.43, 0.09) 1.40
9 e o -0.01(-0.18, 0.16) 157
9 el — -0.19 (-0.36, 0.03) 159
9 —— -0.29 (-0.45, -0.14) 160
9 —— -0.33 (-0.47, 0.19) 162
9 el — -0.50 (-0.70, -0.31) 152
9 _IQ— e — -0.08 (-0.37, 0.21) 133
10 P 158 (-1.78, -1.38) 152
10 ——— -0.14 (:0.33, 0.05) 154
10 ——— -0.27 (-0.47, -0.07) 152
10 ——— -0.19 (-0.43, 0.06) 143
10 —— -0.27 (-0.40, -0.15) 164
10 —t -0.05(027,016) 150
10 — et 0.06 (-0.29, 0.42) 120
10 —— 0.06(-0.24,0.36) 131
10 012 (:0.09,0.34) 148
10 -0.01(-0.32,031) 128
Subtotal (-squared = 91.19%, p = 0.000) -0.17 (-0.28,-0.07) 60.82
Christchurch
5 —— -0.78 (-0.95, -0.60) 157
6 017 (032, -001) 160
6 007 (-0.09,0.24) 158
6 -0.20 (-0.36, -0.05) 160
7 -0.03(:0.23, 0.18) 151
8 0.23(:0.41, -005) 156
8 0.22(:037,-0.06) 160
8 0.25(0.09,0.41) 160
9 013 (:0.03,0.29) 150
9 0.03(:0.14,0.20) 158
Subtotal (-squared = 90.99%, p = 0.000) -0.11(-0.29, 0.06) 1578
Wellington
1 002 (:0.22,0.18) 152
5 —— I 1,07 (-1.29, -0.86) 150
7 — -0.30 (-0.50, -0.11) 153
8 —t -0.05 (-0.19, 0.10) 161
8 -0.12 (-0.23,-0.00) 166
9 001 (:0.20,0.23) 149
9 0,14 (:0.35, 0.07) 150
9 0.23(:0.34,-0.13) 167
10 0.21(:038, -0.04) 157
10 0.16 (030, -0.02) 162
10 0.21(:032,-010) 166
Subtotal (-squared = 87.79%, p = 0.000) -0.22 (-0.36, -0.09) 17.35
Dunedin
5 -0.11(:033,011) 149
6 ——— -0.38 (:0.61, 146
s —_—— 034 (054, 150
9 0.13(:029, 160
Subtotal (i-squared = 44.3%, p = 0.146) -0.23(-0.36, -0.09) 6.05
Overal (i-squared = 89.9%, p = 0.000) 0.18(:0.25, -011) 100.00
NOTE: Weights are from random effects analysis 1

! ! ! I !

-1.5 -1 -5 0 5 1 15

Deprivation Index lower in zone Deprivation higher in zone

Figurel-15 Forest Plot Zone vs. Buffer (NZDep06) Secondary Sector
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Discontinuity examples and discussion

Chapter 4 combines the techniques for identifying gerrymanderigisfied above to provide
a systerrwide assessment followed hytemplate for monitoring schools individually for
selective behaviorsg begin by tallying the evidence for the full samgtellowing this,| provide
10 detailed school profileghich include maps of the school, zone, 2km Idedfer, and a host
of statistics about zone and boundary discontinuity, governance and schoolededadsnplate
by which the New Zealand Ministry might consider assessthgols withenrolimentschemes

for drawing fair and home zones

Combining the Evidence

This next section address the question: How substantive is gerrymandering in the sample
of state and statmtegrated schools examinedRubienski et al., 20)JFound that
approximately half of the 47 state and siategrated secondary schools studied in the
Auckland metropbtan area were more afflueby comparison of median deprivation decile
scores (p.90). Findings presethi@ove corroborate and expahd earlier work Schools are
selecting households basedsmtioeconomistatus and raciaharacteristicendthis appears at
the boundary, between the zone and the local area and perhaps in bothagade shreshold

criteria® as key benchmarks representifigcontinuity effect sizand summarize school

“Ellis, P.D. (2009), "Thresholds for interpreting effect sizés/éilable at:
http://www.polyu.edu.hk/mm/effectsizefags/thresholds_for_interpreting_effect_sizes2.html
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behaviorbelow. Using thresholds fo€ 0 h ed(&sMD) 6 s of s mal | (0. 2),
(0.8) and very large (1.3 standard deviations in difference or greater), | provide counts of the
number and proportions of schools in the analyieh meet each threshdior discontinuity

aaoss8 indicatorsTablel-10.

Tablel-10 Summary Table of Resultslow Many Schools?

Standardized Mean Differen¢d) Frequencies

N* % Small or %
Small Medium Large Very Large Greater Medium
Measure 02 05 0.8 1.3+ or Greater
Income (BDD) 194 101 55 18 52% 27%
Percent Minority (BDD) 166 88 37 6 45% 24%
Percent with no Qualifications (BDC 161 59 24 7 43% 16%
Percent Movers (BDD) 136 54 18 6 37% 15%
Percent with No PartnéBDD) 141 54 26 5 38% 15%
Percent on Public Assistance (BDD 160 72 22 4 43% 19%
NZDep Score (BDD) 190 96 41 10 51% 26%
NZ Dep Score (Zone vs Buffer) 139 46 14 1 37% 12%

*| s the count of schools meeting the criteria of haditiuat is at least 0.2,%.0.8 and 1.3

Both boundary discontinuity and zone discontinuity are substantively present and prevalent
across the sampléfind betweerB7 and 52percent of schoolsamplewide to beexhibiting
exclusionary behavior in small to largeays acrosshe séectedmeasure¢d or SMD >0.2). For

an internationatomparison| refer tofindings on school zone gerrymanderingRighards
(2014)conducted acrosschools representirgpproximately 54% of all U.S. public school

studens using 20022010 school year data (p.1132). The author compares actual zones as drawn
to Onatur al z 0 n e wsing Wadnoni pdiygoasr, ie a sandan tacticrtouegptore d

discontinuityaswasemployed here. Richards computes standard deviatibrifferences in
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diversity between actual and ¢ nRlapecantof 6 zones
attendance zones are attributed to reducing diversity on the order of greater than 0.3 standard
deviations (p.1137)The case of New Zealand prdes evidence that the extent of

gerrymandering is perhaps maeutethan what is seen in the United States by these very
comparable methods of estimating the probl€ases of medium to large discrimination are

occurring in 12 to 2percent of schoolsi¢é 0.5).

—
3 _
Zone -===0 2km Buffer
] BDDIN ===~ BDD OUT
'~
PR TNy
o - ) -
T T T T 1
800 900 1000 1100 1200 1300

Kernel Density: NZ Deprivation Index (2006)

Figurel-16 Combined Kernel Densities BDD + Zone SMD
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Figurel-16illustrates the overaampletrend for the two types of discontinuities investigated

using kernel density and the NZDep Index score. The solid lines represent the distribution of
deprivation scores for meshblocks that are included in zones and at the border (irfsede).

dotted lines represent deprivation scores for meshblocks that are just outside home zones (but at
the border) and for the local 2 km buffer surrounding all schools in the sample. The BDD IN
curve has the lowest deprivation score (the most affluence) followgtelapne curve. The

curves representing excluded meshblocks and the 2km bufféecidedlydistributedright-

towards higher levels of deprivation

Mapping Examples of Discontinuity

A template for profiling schools in order itdentify instances dfiome zone discontinuity
follows. Eachschool is mapped with its associated haoee and the school boundary is
overlaid with pertinent census meshblock informatibleme zones are summarized by their
standardied mean differences in meshblatiaracteristis at the boundary, between the zone
and the 2 km local buffer area surrounding the scandbr both depending upon tisguation
In addition, school characteristics including BoT composition and information about school
decile and percent minority comgition are included for each exampf. the 372schoolswith
home zones in place at the time of this analysis, 10 schools were séediadtration here

because they scored high on @menoreof the SMD thresholds and it was anticipated that their
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scores would facilitate a visual basis for the discus&dppendix 11containsthe 10 examples

of home zones where boundary discontinuity, zone discontinuity, and/or a lack of local

community overlap are pregein one case, the home zone as drawn shows no strong evidence

of gerrymandering, and is a fairly good examp
include two examples in the body of this chapter for discussion. In the case of ExaFipleréd (

[-17) discontinuity across several indicators is present, including minority compositigB (

SMD inside) and income (+1.34 SMD insiagg)the boundaryStatstics for discontinuity

betweerzone omposition versus the 2km local buffer (depicted on the map) include a

discrepancy of1.5 SMD in minority composition and.79 for NZDep score&voring

affluence inside the zonerhe home zonm the exampla@etsout the densely populated

minority-majarity areas to the southwest while expanding vastly in geography to the north,

north/east where neighborhoods become increasingly suburban andnuoity. A buffer of

2k m i s drawn around the schoollocaanld ctishvee rpaegecte n't
calculated as the area within the buffer that is populated and covered by the homezone. In the

case of Example 1, 8%ercent of the eligible (populated) area surrounding the school is covered

by the school home zone, rather than-p@écent which would begr align the school with the

Ministry EnrollmentSc he me Gui del i ne of lingudetiseasizewitheg | oc al

homezone for comparisem this case it is 154 square kilometaassize which is substantially

“®These maps were created for the selected 10 examples only. It is possible several more stark examples exist which
may not be readily identifiable by using SMD results al
coulddisplay stark differences at the meshblkekel which would have been lost to the process of aggregating

meshblocks to the schalavel for the analysis.
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larger than that of the éal 2km buffe’ Arguably an 85percent coverage rate seems

reasonableThe 15percent that is not included would not be an issue had the area excluded been
statistically similar in composition drad it beerogistically or geographicallynaccessible to

the school. However, the 15% of the local area that is excluded consists of a majority of minority
households contributing to the discregv@ncy in
In addition, the excluded area shows no logistical or gebgrapnstraints for access to the

school itself. | conclude that til®me zone as drawn in Example 1 is a compelling example of

gerrymandering.

“"The area of a 2km buffer is approximately 9 square kilometers, but when considering area theehomit
populated land areas for the percentage of the buffer that is calculated as being covered by the zone as detailed in
Figurel-12
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Example 1: Selective Local Coverage with
Boundary Discontinuity & Strategic Zone Reaching

Year Scheme went into effect: 2003
Homezone Area: 154 sqg. km
Local Coverage: 85% of eligible 2km buffer is overlapped by zone

SMD Minority Composition (at the boundary): -1.83
SMD Income (at the boundary): +1.34

SMD Under 19 Population (at the boundary): -0.76
SMD Minority Composition (Zone vs. 2km Buffer): -1.5
SMD Deprivation Score (Zone vs. Buffer): -0.79

Estimated distance between School Decile and

Homezone Composition Decile: -0.73 deciles i
School percent minority pop (2007): 56% Board of Trustee Composition when 2;32:1 bC;e;t;:—g
School percent minority pop (2015): 58% Percent Minority: 30%
School Dec!le in 2007:7 Family Members (Parents and Student Members): 40%
School Decile in 2014: 8 School Staff: 20%
School Decile in 2015: 7 Community Members: 30%
e

A

“' ‘-—.,~’
)
4 J l i
l' ‘
‘~, = !
'.u- N
. <y o
1 :“\\l
/ ) 5\ | =
() School B Local Buffer (2km) Populated Area (2006) [l 38% - 58%
] school B Homezone Border Percent Minority I 59 - 82%
——————r— Unpopulated Area L 10%-14% I s3% - 100%
0 175 35 7 kms 15% - 37%

Figurel-17 Home zone with discontinuity
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Example 6: Neutral Discontinuity & Neutral Zoning

Year Scheme went into effect: 2004
Homezone Area: 33 sqg. km
Local Coverage: 86% of eligible 2km buffer is overlapped by zone

SMD Minority Composition (Zone vs. 2km Buffer): -+0.01
SMD Deprivation Score (Zone vs. Buffer): -0.14

SMD Minority Composition (at the boundary): +0.15
SMD Income (at the boundary): +0.02

SMD Under 19 Population (at the boundary): +0.60

Board of Trustee Composition when Zone Created

Estimated distance between School Decile and 5 - Membez: o/9
75 Gy . ercent Minority: o

gor:neTone Co;'nppsﬁﬁm Decnl;(.)og.(.'ifﬁglles Family Members (Parents and Student Members): 67%
chool percent minority pop ( ): 00 School Staff: 22%
School percent minority pop (2015): 47% Community Members: 11%

School Decile in 2007: 9
School Decile in 2015: 9

Legend

@ School F
D School F Homezone Border
Local Buffer (2km)

Populated Area (2006)
Median Family Income (2006)

] $9,200 - $22,500.00
[ $22,500.01 - $58,300.00
I s58.300.01 - $83,600.00
I s83.600.01 - $100,000.00
Unpopulated Area

kY
[
i
i

h

:

Figurel-18 Home zone with neutral discontinuity
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For an example aklativehome zone and boundary neutrality, see Exars
depicted inFigurel-18. The school in Example 6 provides a zone with a good degree of local
overlap 86-percent of the eligible 2km buffer surrounding the school is contained within the
zone.Thezone does appear to fAcarve outo an area
flags, but | rely on compositional statistics here for the full assessA®emdicated in the
statistics provided with the illustration, differences in SMD at thenblary are inclusionary and
make sense; the included households have more children of school age (+0.60 SMD inside) and
are more concentrated with minority households (+0.15 SMD). The zone as drawn has a slightly
higher (+0.01 SMD) minority composition its meshblocks than the local 2km buffer
surrounding the school although the zone is also slightly less depiv&d{MD) than the local
2km buffer.The school zone went into effect in 2004 and between 2007 and 2015 there-was a 6
percentage point growih percent minorities from 4fiercent to 4-percent minority. Additional
examples of both types of discontinuity plus calculations for local coverage are provided in

Appendix 11 Maps are detailed by differemteshblock characteristics depending on the types of

o

di scontinuities present and the size of SMDOs

noting that in some cases both boundary and zone discontinuity exists, while snitotbaid be

one or theother.

Conclusion

The findings of this chapter provide clear evidence that a climate of strategic behavior

exists inpublic primary and secondary educatiandscapes characterized by Auckland,
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Wellington, Christchurch and Dunedin using 20i0ne zonessthe unit of analysisThe

implications of strategic behavior and boundary/zone discontinuity have great potential for
adversely influencing school composition and integration via student body schaigeand

educational opportunitie®art Ihas revead a pattern of consistent, pervasive and in many cases
substantie levels of gerrymandering exisfs key finding is that when controlling for household
characteristics including income, education levels and unemploynaeral characteristics

(especialy for non MU o minorities) and whether or not meshblocks contain high proportions

of movers and singlparent households rise to the surface as the most consistent determinants of
discontinuity. In the primary and secondary sectors the problem is gutes and in areas to the

south, race becomes less importdiie phenomenoaf discontinuityis not consistent across
geographiescities to the north have greater degrees of standardized mean diffdretveesn
households included (ekided) in school@anes by keyocioeconomi@nd racial characteristics.

I n addition, the variability in SMDOsotleecr os s
north- largely a product of the diversity that exists in these al®&aen testing for éterogeneity

bet ween versus within schools for SMDG6s it wa
to behave more cohesively, in particular Christchwben zoning for students. Selective

behavior still elsts in these citie® significant degreesutit is less pronounced especially in

the case of Christchurch. The role of school decile in influencingizeeand variability of SMD

by racial characteristics anddome is confirmed through the metaalysis and meta regression
techniques employedigher decile schools produce greater tendencies to discriminate against

minoritieswhile favoring affluence
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The takeaway from tilseanalyses andchootlevel maps is that it is possible to test for
and substantiate the presence of discontinuitib®mne zone design. Ideallguch
discontinuitiesshouldbe identified in the planning stages and addressed prior to implementation.
If schools were required to submit plans for the drawing of home zones for Ministry assessment
and approvalthe chances ofigparate impact for the public educationteys would disperse.
The combined resuliuminate a problem that is bothritical to the issue o$chool choicend
educational equity. New Zel&ldaynnthbagemenhand i at i v e
operaion of schoolsandenrolimentschemeso the school level proves that schools can and will
behavan their best interest at the expense of the common. Jdedesults presented in Part 1
also remind us thabtattribute onalimension of potentiajerrymanderindgo issues ohatural
discontinuities and geographic constraints would be an inconpletésleading means to assess
the situation. It is entirely possible that zone neutrality exists yet boundary discontinuity exceeds
large SMD thresholds$:or these reasons, an identification strategy is best served by being multi
dimensionabhnd conducted on a cabg-case basid now consider the implications e€hool

strategic behavior®r educationathoice and schooling opportunity.
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CHAPTER V INTRODUCTION

I n New Zeal andds public educat ihoceplgys i mar y

out as a function of geographic space and constructed space. Rénehgrovides empiricia
evidence of schodkvel strategic behaviors for selecting studenitss Part 1lexamineghe
implications of system design on school chpe#ucational opportunitgnd school sorting
outcomesWhen school zones are drawn in New Zealdnay are not mutually exclusivend
often owerlap. The result ianopportunitycompile evidence oschool motivations to choose
studentsas areas of overlap in aggregate are hypothesized to differ in housetiokconomic
characteristics &m areas that contain no overlap and/ohame zones at alExploring
education markets from the notio the south of New Zealand, Partidloks atthe samefour
major urban areas #uckland, Wellington, Christchurch and Dunedin using school zone
boundary data as of September of 2010. Actloessample43-percent of state and state
integratedpublic) schools ha@nrollmentschemes in plac&he composition of schoblome
zoneboundaries in aggregate prdes evidence about supgdide motivations and the
determinants of school cheid~indingsfor Part llcorroborate earlier w&s on the topic in New
ZealandA continuum ofeducationathoiceand opportunityexists that is commensurate with

privilege.

Research Question

How do decentralized governance and policy arrangements astguestablished in

New Zealand shape the landscape of school choicesp&oeconomicharacteristics act to
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expand or shrink school choice sets for househdidgie range of school choice consistent

across urban neighborhoods in New ZedHow do school zone policies play out in terms of
limiting access to educational quality? Are schools more or less segregated than neighborhoods?
What are the consequences for school integrafiak@n together, the ansvg to these questions

will aim to answer the larger question of how school system institutional arrangements shape

outcomes in systems of quasi ogsroliment.

Chapter Soegins with a literature review and policy discussiorhaninterface of
geographic or neighborhood space aadstucted space the context of opeanrolimentand
other systems of school choidée review willcover policy literature on school zone politics,
policy andstudent body integrationitiativesabroad as well as from the New Zealand
perspectiveNext,a model of household choice sets is developede four urban areder
schooling Usingmeshblocks populated with children, estimates of householdechogc
provided by school sectoising an ordered probit approadheshblocks are found to be
included in 815 schooknrollmentschemes across the sample, meaning housetmitigve
anywhere from zero to fifteen schools guaranteeing adoeafi sectorsThe range in choice by
specific schoosectorare reduced, withouseholds havinghywhere from 0 to a maximum of 8
schools in theichoice set depending upon teetor and the city in which the meshblock is
locatedl n order to model the determinants -of the
demographic characteristics dodistical featureshiat may play a role are incorporat&esults
are reported by city, se&r and within citysectors and a discussion focuses on the variables with

the most consistent and significant contributions to increasing choice selPseziiced
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probabilities of school choice sets are generated and provided in addition to a final analysis of

choice sets using meshblock racial composition as an example.

Literature Review

In recent education policy literature, a retrospective of the school duwiceharter school
movement for New Zealand and other jurisdictions is underway. Scholars are exploring systems
of choice and many have found e v sodieecocomicr ev e al
and racial segregation through studeody sorting in systems of choic&his finding has in
turn propelled researchers to explore and identify system design components that attribute to the
phenomenon. Three mamechanisrmby which gudents are sorted into schools are presented in
the litelature:Market mechanisms; geographic mechanisms; and policy mecharnisiese
approaches acknowledge wikbgnig (2009Y)efers to as the confluence of two notions of
educational spadegeographic and constructékhe literaturgrovidesinsight and evidence into
the implicationf heightenedocioeconomi@and racial stratificatiofor student outcomes.

Identifying notonly the problem, but providing viable systemic design proposals that aim to
mitigatesorting and segregatioemainin the forefront of educationabpcy research on school
choice systems. THierature areassisting educational leaders to become better equipped
answer the policy question of how choice can be rendered equitable across several types of

systems and jurisdictions.

Geographic and Logstical Determinants of Choice
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Ironically,th e @A r adi c @ $choplchbieenahitigatelsarioeconomior racial
patterns of segregation schoolingthat are dunction of housing patterns and traditional district
boundaries appears be obstructe(Ryan & Heise, 2002, p. 20B5A key question is the role of
geography and of local education markets (LEMjerms of their structural implications for
outcomes pertainingptcompetition and choig@Veitzel & Lubienski, 201 Richard
Kahlenberg in his new bookhe Future of School Integration: Socioeconomic Diversity as an
Education Reform Strategf2012)i nvesti gates i ntegration as not
as an education reform strategy for the United Stitaklenberg, 2012, p.)9 Kahlenlberg
covers the following dimensions of integration in his book: 1) Evidence on the costs and benefits
of socioeconomic integration, 2) The political and logistical hurdles to integration, and 3)
Socieconomic integration as a policy solution to education reform issues currently being tested
(charter schools and schools that fail to reach adequate yearly progress). Each of three modes of
incorporating integration (by racggcioeconomistatus, and ability) are subject to two sides of
legality in the event of over or undsaturation, which further complicates the assessment of
diversity in this context. Kahlenbergbs book
identifying the dimensions of integration that produce benefits, and the political and logistical

viability the concept.

Mantil, Perkins, and Aberger (2012palyze National Center for Education Statistics
Common Core of Data (CCD) in school year 2@0D8 across a sample of US states and test for
the prevalence of segregation by identifying patterns ofpayerty £hools. The authors use

two measures by which schoale assessedrhe proportion of free and reduced lunch students
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(as a measure of poverty) within a sehool tha
segregated school . 0 schoelxdmparet to the avaraggpstudentinithe n o f
same category within t he -167) hatem together,gfhetwo es f e x p
metrics are applied to a large sample of schools across most of the 48 states, enabling the authors
to provide a picturef school composition and integration issues in the school year.

The authors consider fAparental controlled cho
integration, where choice comes with socioeconomic enroliment targghtsols keep the

propotion of low-income students at or below some threshold (p.184). The logistical
requirements for hbec#8pap birclodedissectiogalet edl ed ¢
relationship between a school di strheoumbes over
of schools available within the district where students can somtfanrdistrict choiceconcepy.

In order to eliminate higipoverty schools within a given district, the authors find that
intradistrictbased choice alone cannot eliminate hpgkerty schools (an estimated 5 percent of

high-poverty schools can be eliminated) (p.188).

An additional logistical perspective provided (antil et al., 2012is the concept of
interdistrict choiceThe authors divide school districts across six states into one of three
categories (low, border and higloverty student composition) and examine each state to see if
interdistrictpartnerships could stimulate socioeconomic integration. The natewelstudy
does not account for factors such as school distance, politics, school capacity and infrastructure
(p.195) . However, the authors prdistnctiddparitya good

and bring insight into the spatial arrangement of borders and externalities from the school district
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perspective. Viability of intedistrict choice is based on whether or not high andgowerty

districts actually border one anotl{geographic viability)and whether or not the schools in the
potential receiver district will be able to absorb the migrating poverty students to eliminate high
poverty schoolsdemographic viability)The simplified viability approach employed in Marstl

al. (2012) is very helpful in detangling two required mechanics of supply and demand: Lower
poverty school districts need to have bothdapacityto receive higkpoverty students, and

these districts need to be in clggeximity. In absence of highna low-poverty school districts
sharing direct borders, is the reality that school districts are very small in area and easily
partnered in absence of neighboring one another, thanks to urban infrastructure such as public
transport (p. 20204). These fidings indicate the need for muttimensional considerations of

the geographic viability of choice as a means to school integrati@nauthorgropose a
comprehensive solution that includes amalgamating districts when intraehsised controlled
choice requires more schools per distrithe approach is invaluable to providing the logistical
scope and feasibility of achieving integration through programs of school chosre

constraintof jurisdiction and geographies.

AuthorsWillieetal. (2002al so expl ore the idea of a cont
will help school administrators achieve three goals: 1) The provision of student choice 2) Student
body diversity and 3) School improvement eTduthors describe a system where school
enrollmentzones at the neighborhood level be abolished in order to facilitate the public process
of overcomingde factoor de jurehousing stock segregation patterns by designing school

attendance areasigtticts) that promote integrated schools and provide equitable choice sets to
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families. Variations on controlled choice are in place to varying degrees of implementation and
success in school systems across the United St@®ehards, Stroub, & Holme, 2012onsider

the success of school choice in the Child Left Behind provisions for students to leave schools

not reaching AYP (adequate yearly progress) in the United States. The authors find compelling
evidence that supply restrictions prevent choice in implementation when considering intra
distictcdhoi ce. The authors argue, Adespite NCLBOSs
and targeting students in higiloverty and highminority schools, participation rates for racial

and ethnic minorities lag behind those for white studenty p . 2 2cds)with und&i st r i
performing schools (sending schools) are inconveniently located in the very same districts of

other sending schools. This dovetails with the problem of solving integrationiatrébstrict-

level as outlined in Mantil et al (2012). Poterda | O6r ecei ver 6 schools in u
high-poverty) districts simply lack the capacity to take students freclnooc at ed &ésender
because of district homogeneity along these lines. Therefore, the aaldupsopose

interdistrictchoicea a potential solution to the fAde fac

school districts under AYP and NCLB (p.227).

Reardon and Yun (200pyovidediscussiorregarding district size in the context of
school choice outcomes in their study of 328 metropolitan areas in the United States. Tise autho
examine school segregation and exposure rates for students by race across public and private
sectors and recommend district and metropolitanlanesd studies of vouchers and choice as
necessary in order to assess the logistical feasibility of integrgt. 28). In all examples, the

need to consider the geographic layout of schools and students in systems of choice is clear. If
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integration is valued by the New Zealand education system as a whole, there is leagh to
from the literature ohow to deign choice systems in the presence of geographic and logistical

constraints

Other Determinants of Choice

Many papers have found evidence that systems of school choice have exacerbated aspects
of school segregation by ability, race and socioeconomicsgtatedel, Betts, Rice, & Zau,
2009 Lubienski & Gulosino, 2007_ubienski, Gulosino, & Weitzel, 200$aporito & Sohoni,
2007). Lubienski et al. (2009ndLubienski and Gulosino (200Rave explored the educational
landscape with regards to charter school location and phenomenon surrounding the opening and
closing of schools and find schools acting in a manner that exacesbgtegationAvailability
of choice is found to be associated with socioeconomic characteristics of households in the
United States (Tice et al, 2006) and several studies seek to explain this phenomenon using a
demandside approach. For example, a studytlve choice sets of parents(@Bell, 2009
expl ores t heatq wersotciessmrs;esiWwWo parents use to con
Bel | 6 s atgdedpbeatherthouglst processes of parents using the lenses of bounded
rationality and soci al capital. I n this sense
opportunities (schools where the parent can enroll their child) betestticted ¢ the actual
schools the parent considers. This approach reveals some of the éedearebtraints to choice
sets. The author found disparity in the quality of choice sets by parent socioeconomic status.

Poor or workingeclass parents tended to have chaiets that contained higher proportions of
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failing, nonselective and no tuition schools, while parents with better search capacity (better
social networks, a history of customary enrollment into better schools) had choice sets with
better quality school§.203). In addition, behavioral variations were vital in determining choice
sets.(No search &losed seardmnd®pen searchéperformed by the 48 parents in her sample
produced on averagdoicesets containing-2, 3.4 and 7.5 schools respectivglp.198199).

Given the sample city had nearly 900 schools and only 10 schools were selected as sources for
participating parents in the survey, it is possible that choice sets as identified were impeded by
geographic factors or other barriers to choie there not addressed in the analysis. Bell also
identified choice sets by noting when a particular school was mentioned during one of three
interviews with each parent (p.197). This procedure may have upwaadigd the size of the
choice set through theffects of action researetvhere subjects by their line of questioning are

educated (and perhsynduced to search).

Bel | 6s f i n ddluabipdemandsideperspextivaf choice set content/sitsy
considering the role gdarent socioeconomi@pitalin the proces8e |l | 6 s wor k tel |l s
socioeconomistatus limits the ability of parents to tap into larger choice katgen (2009)
estimates the effect of school choice participation on whether or not students graduate on time
for Chicagobs array o $tudgrevhats much abbudthedeterninardsg r a ms
of students who are exercising choi¢tarticipatian in school choiceexpressed as having the
propensity to choose a school other than the one to which the student is assigmestito
studentsociml e mogr aphi c characteristics usi-ng proper

chooser s6 aredeniandddepedspettive@msrstutients who tend to be disadvantaged
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and transient |iving inoosemsdai aresi wenbhi fiewd
more highly educated parents, as having participated in choice in the past and as living in
affluent communities (p.191Yhe method used by the author gives a more robust estimate of the
effect of having exercised choice. Students who were able to exercise choice had an
unconditional ortime graduation propensity that was overpgklcentage pointsigher than

those students who did not exercise choice (p.28%Agn controlling for studersocioeconomic

and demographic characteristics, the propensity to complete on time was an increase of four
percentage point§¥Vhat is missingn the approacksare supplyside contributing factors.
Low-income parents had smaller choice $etnd the explanatiois presented asndogenous to

the parents, rather than to some other features of the system as ePatdléocused on the

policy envirooment ofenrollmentschemes and market incentives in shaping individual school
behavior to choose students. We know that housednalideconomistatus and racial

composition factor into school preferences for students, but howlisesdate or limit

educational choice and opportunity?

CHAPTER VI A MODEL OF HOUSEHOLD CHOICE

This portionof the analysis refersfot he pr e s e n c el oothe supphpideoft uni t i e
the choiceset that is determined not by parents but by schools guarantieeiright to
enrollmentat the schoalhrough the drawing diome zonesSupplyside factors in determining
choice sets are not well understood and worth investigétogp et al., 2011 ubienski et al.,

2009. The documented pattern of increased presence of enroliment schemigigetischool
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decile rank suggests a continuum of choice bypskhocioeconomic status exists in New

Zealand(Ladd & Fiske, 2001Lubienski et al., 201;3Pearce & Gordon, 2003homson, 2010

A single household ia given metropolitanareaa n be fAcaptur edadardby as ma
willing to include (it) within their home zone(s¥chools seek studentso(uiseholdswho can

contribute to the school (via fees and donations and pedmndeyhae tildrenare relatively

cheap to educatélighersocioeconomistatus student@re sought aftan order to maximize

enrollmentby anticipating parental preferences¢éoc hool s wi t h Opeer effect
proxied by higher dele student bodies}Schools become over/under subscribed in equilibrium,

and student body composition polarizes on indicatos®oibeconomistatus (including racelt

ispredicted h at Ne w syatenaolf cuasicb@eanroliment produesatwo-tiered system

of school choicend opportunitcontingent upon househadtcioeconomistatus

characteristics

Household Choice Analytic Strategy

| estimatehe deteminants of the size f sachoolthoicesei usi ng ahit order ed
approachThis modeltilizesthe full ample of households in the fourban areas rather than
households at the boundaries of enrollment zones as employed in the BDCion&eet | The
hypothesis is that the number of choicesilable to a givemouseholds a function of the
characteristics of thieouseholdproxied by census meshbloagntrolling for geographic and
market factorsEach meshblock that was populated with sclag@d children in 2006 in

Auckland, Wellington, Christchurch and Dumrednetropolitan areas was firsitersected with
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any and all schodilome zons claiming itusing ArcGIS Through thespatial join process,

meshblock receivea count of the number of schoolstthae reserving rites @ccess toheir

residents byirtue d being containethsidea zone boundaryin a given metropolitan area,

under the system of open enrollment, any school without an enroliment scheme (having no
catchment area) is technically available to each household on a first come, first serve basis.
Therefore thdouseholdchoice set as adeled here doewtc ont ai n t he metropoli
open fonenroliment schemeschools. The dscreet dependent varialidenstitutesa given

res denti al | o c afér school$ tkat afepehnatnigearellmentschemesTablell-19

in Appendix 12provides details about the distribution of the dependent variable without

disaggregating choices by sector.

Descriptive Results

Tablell-1 divides meshblocks intiemaldb -8 Os c hool s davgedi 1{%b 1l e) anc
schools availableghoicesetgroups and reports a selection of meshbhbegcriptive
characteriscs for the two groupingsschool sectors are aggregated for this table to provide a
macralevel view of the landscape. This means that any and all schools guaranteeisg acces
despite their sector are counted into the two groupings. A meshblock witiceshas no
membership in any home zone. Similadymeshblock with 4 choices in this grouping could
have 2 primary schools and 2 secondary school zones in its choice set, but the overall tally equals

4 for this initial analysis. The purpose of this agmiois to give a broad oweew of the
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underlyingcharacteristics between households that have been zoned in frequently versus those

that are either excluded or zoned in relatively less frequently.

Across all characteristics excepe number of bedroonmeer householdstatistically
significant differences exist between meshblocks Vaithe versus smaflizedchoice set¢Table
1-1).St andar di zed me a ) areindiutiee and enabie diffeCeas ko dendore
readily substantiated between the two groups. The first finding that is worth noting is that
meshblocks with larger choice sets have statistically significéatlgrpeople in them-(10
standard deviations, p<0.001) and are proportipfidled with fewerchildren ¢€.50 standard
deviations, p<0.001). This is completely cousitduitive to the rationale that would seem to
justify schods deciding to include (excludépuseholdsAcross characteristics, meshblocks with
larger choice setare more advantaged than those with smaller choicelsgtgy threshold
criteria®® for medium effect size (>04d), the characteristics that stand out the most include the
following: Relative to meshblocks with small choice sets, meshblocks with largieedets
have lower proportions of residents on public assistaficé8, p<0.001), without school
qualifications {0.59, p<0.001), and statistically significantly lower proportionsvbf) o ani
Pasifika populations(.71 and0.70, p<0.001). Meshblocks with larger choice sets also have
statistically significantly larger proportions of residents that arerabgious (0.42, p<0.001)n

Part Ithe percentage of households that werger®and not partnered were found to be

“8Ellis, P.D. (2009), "Thresholds for interpreting effect sizegbsite:
[http://mvww.polyu.edu.hk/mm/effectsizefaqs/thresholds_for_interpreting_effect_sizgsitbéwsed ofMarch 20,
2015.

119



statistically sigificantly associated witmeshblocks that were zoned out at the boundary by
schools. When considag the entire metropolitan sample tredationship does not hold
meshblocksvith more choices hawgreater proportions of movers and households that are un

partnered (0.28 and 0.13, p<0.001).
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Tablell-1 - Household Choice descriptive statistics

Descriptive Statistics for Meshblocks Across all 4 Metro AreadHousehold Choice Sets
(Areas of Large Choice Setss. Areas of Small Choice Setg

CHOICE2=0 CHOICE2=1

Measure MB is claimed MB is claimed Cohen's
by 0-3 home by 4-15home D
zZones zZones
M SD M SD d
Pop06*** 129.09 74.13 121.57 76.18 -0.10
Pop growth (10 yr) 16.71 48.33 18.15 56.42 0.03
Pop ul9 (2006)*** 4237 26.96 34.96 2542 -0.28
Pop inder agel9 (2006) (percent)*** 0.31 009 026 0.09 -0.50
Median family income 2006*** $62,781 20,585 71,125 21,217 0.40

Public assistance count (private occupied)***  11.08 9.06 7.92 7.26 -0.38
Public assistance percent (private occupied)*** 0.22 0.17 015 0.12 -0.48

Percent Unemployed*** 0.04 0.04 003 0.03 -0.22
Blue collar workers (count)*** 31.3 17.09 29.66 17.45 -0.10
Blue collar workers (percent)*** 0.43 0.18 038 0.18 -0.28
No Educationatjualifications (count)*** 2271 1532 16.60 13.61 -0.42
No Educationatjualifications (percent)*** 0.22 011 0.16 0.10 -0.59
Owneroccupied households** 27.30 17.76 29.48 18.82 0.12
Owneroccupied households (percent)*** 0.59 0.22 063 0.22 0.15
Bedrooms (mean) 3.06 049 305 062 -0.01
Movers (count) (in res less than 5 yrs)** 70.30 46.50 72.79 52.06 0.05
Movers (percent) (in res less than 5 yrg)** 0.52 0.14 056 0.16 0.28
No-partner (count)*** 3753 22.36 40.07 30.69 0.10
Household head is yoartneredpercent)*** 0.37 011 039 0.13 0.13
Pop EU (percent)** 0.59 023 070 0.16 0.56
Pop MU o (pércent)*** 0.14 0.12 0.07 0.07 -0.71
Pop Pacifica (percent)*** 0.16 0.21 0.04 0.08 -0.70
Pop Asian (percent)*** 0.13 0.14 0.14 0.15 0.07
Pop Middle Easterhatin American/African(%)  0.01 0.03 001 0.02 -0.03
Pop other (percent)*** 0.09 0.06 011 0.06 0.36
Religion none (percent)*** 0.30 0.12 035 011 042
Obs 8,967 7,913
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Analytic Results

In a model of household choice sets, the probability that a given meshblock will have one
additional school in its choice set will be determined bgotsoeconomic characteristics
controlling for logisticalmarketfactors. An ordered probit model is appropriate to model a
dependent variable such aschoolchoice set becausé its ordered and finite propertids the
case of Auckland, the dependeatiable can take on fifteen ordered values:
Equationll-1 )
TE® |

ToEE @z o
EE &z 7

) . 8
'p 3
4 8
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Wher e o i sindicating which disoreei category of choice the latent variable falls into.

Using the latent model for probit we have:

Equationll-2 N

w 1N wE WA o6

Wherewis the number of school choices (choice set) for a resident living in mesthlasck
represented by the number of school zones that intersect the block, guaranteeing en¥olgnent.
a vector of census meshblock characteristics, including the proportiohauflsaged children

residing in the meshblock and a sesotioeconomi@and demographicharacteristicincluding

racial composition for all minority categories except peréambpean descemthich is the
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reference groupThe vectorG, represents theumberand capacity of sarectoropen
enrollmentschools within a Zxm radius of the meshblock. The two variables are calculated

using a process of buffering each meshblock by a radius of 2 kilometers and then employing the
spatial join tebnique using ArcGIS. These measures are included to account émrtienent

scheme directive that mandates schools acknowledge one aaradhsrhool capacitwhen

drawing home zone boundaresconflicting policy with the Ministry directivihat home zones

al so preserve Al ocal a c cleishypothesized thahthewpi@esencelaf s ¢ u s
a nearby school without a scheme pnwbabilityofhave a
beingincluded in a homezone of a school of saene sectoiSchools deployingnroliment

schemes can avoid providing local access by relying on nearby open schools to account for
providing seats to uwanted local households order to also account fenrollmentcapacity

the number of seég at the neighboring sarsector school are also included as a separate
variable.This is operationalized as the sum of sesaetor seats for all schools within a 2 km

(walking distance) radius of the meshblock. Tinenber of choiceavailable to a given

meshblocks predictedo bea function of market saturation for the same seétsithe number

of open school seats in the neighborhood increases, the probability of being included in a
homezone should decreage indicator variableg for the city in which the meshblock is

located is included taccountfor city fixed effects, and is the error term whergéx 0§ Tt

Auckland is the reference group, ahé tonstant is not includéa the outputas indicators for

three of the four citieare included in the equatiofobust standard errors are employed for the

estimates and results are reportedablell-2 and
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Tablell-3 below.
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T4}

Tablell-2 Household Choice ModeAll Sectors, Ordered Probit

All Primary Intermediate Secondary Composite
Pop density 2km radius (1,000's) 0.083*** (8.08) 0.180*** (9.48) 1.242%*x (28.76) 0.004 (0.24) 3.191%** (8.60)
Pop ul9 (2006) (10's) 0.050*** (9.38) 0.107*** (9.83) 0.068** (2.92) 0.036*** (3.88) 0.180 (1.71)
Pop ul9 (MB % change 10yr) 0.023*** (4.60) 0.045*** (4.84) 0.059** (2.65) 0.017 (1.87) -0.218** (-2.69)
Median family inc 2006 (log) 0.119*** (14.32) 0.187*** (11.50) 0.236*** (5.93) 0.160*** (10.09) 0.055 (0.43)
% Unemployed -0.009 (-1.70) -0.015 (-1.41) -0.071* (-2.83) -0.008 (-0.81) 0.068 (0.89)
Blue collar workers (%) -0.042%+* (-6.49) -0.060** (-4.60) -0.119**  (-3.83) -0.037** (-3.03) 0.022 (0.23)
Edu-college or higher (%) 0.115%** (15.43) 0.065*** (4.52) -0.062 (-1.77) 0.316*** (21.31) 1.044%* (8.29)
Owneroccupi ed hhods -0.080%* (-10.42)  -0.049** (-3.16) -0.013 (-0.35) -0.200***  (-13.93) -0.114 (-0.97)
Bedrooms (mean) 0.030*** (5.45) 0.046*** (4.21) -0.014 (-0.55) 0.051*** (4.80) 0.151 (1.72)
Movers (%) (<5yr in res) -0.013* (-2.32) 0.011 (1.05) -0.141**  (-5.55) -0.001 (-0.14) -0.137 (-1.71)
No-Partner (%) 0.028*** (4.91) 0.012 (1.09) 0.196*** (7.20) 0.090*** (8.33) 0.309*** (3.82)
Pop MU o (%) -0.100*** (-15.90)  -0.058***  (-4.60) -0.243**  (-7.32) -0.171**  (-14.40) -0.050 (-0.41)
Pop Pacifica (%) -0.059*** (-7.51) -0.132**  (-7.88) -0.205**  (-5.01) -0.049* (-3.20) 1.726%* (10.50)
Pop Asian (%) 0.062*** (9.53) -0.015 (-1.19) 0.357*** (11.74) 0.108*** (8.99) -0.033 (-0.24)
Pop MELAA (%) -0.017*** (-3.49) -0.063***  (-6.51) -0.056* (-2.54) 0.015 (1.74) -0.377**  (-3.71)
Pop other (%) -0.025*** (-4.20) -0.004 (-0.30) -0.0409 (-1.76) -0.054**  (-4.77) -0.294***  (-3.66)
Religion none (%) -0.042*** (-7.20) -0.132**  (-11.56) -0.171**  (-6.23) -0.034** (-2.92) -0.160 (-1.78)
Wellington 0.148*** (19.67) -0.080***  (-5.11) 0.656*** (18.65) 0.421*** (30.10) -1.104***  (-3.38)
Christchurch 0.407*** (48.48) 0.792*** (49.34)  0.631** (17.95) 0.168*** (11.51) 8.036*** (17.59)
Dunedin 0.335*** (58.03) 0.202*** (17.94)  0.317% (11.97) 0.608*** (56.80) 5.414%** (18.79)
Sum open schools® -0.027** (-2.76) -0.043* (-2.12) -0.198**  (-4.09 0.233*** (12.13) 1.501%** (12.19)
Sum operenrollmeng” 0.056*** (6.25) -0.161**  (-8.01) -0.490**  (-9.76) -0.248**  (-12.66) -2.539**  (-18.90)
Observations 12,064 12,064 12,064 12,064 12,064
r2_mf 0.162 0.205 0.176 0.202 0.745
r2_mfadj 0.160 0.204 0.174 0.200 0.741

Standardized beta coefficients; z statistics in parentheses

Estimate for schools within 2 km of meshblock that are openggtoeme) in the same sector

*p <0.05, *p<0.01, ¥ p<0.001



The ordered prabregression is conducted for all sectors and then by primary,
intermediate, secondary and composite sector for the sample. Coefficients are reported in
standardized beta format for ease of comparison across characteristics for each sector. Model fit
paraneters of rsquared and adjustedéquared are included with the outputs of each regression.
Interpretation otoefficients in the probit regression results presentdélntell-2 are as
follows:Aonest andar d deviation increase ibstangamic h char
deviation increase (decrease) in the predicted probit index. The coefficient for each city is
interpreted to mean that the change from 0 to 1 increases (decreases) thedopealiit index
by b standard deviation§Vhen looking across sectors, the standardized beta approach enables us

to see which characteristidsive the size of the choice set.

Across school sectors and overall, key characteristics have persistenepmsitagative
associations with an increase in the size of the choice set. The largest betas are associated with
the location of the meshblock followed by the population and market/geography indicators.
Compared to Auckland, meshblocks in other cities téagleer probabilities of additional
choices. When considering all sectors together, meshblocks located in Christchurch see a .4
standard deviation increase irethredicted probit indefollowed by Dunedin (0.33) and
Wellington (0.15)relative to Aucklandp<0.001). Higher population density and the number of
children in the meshblock contribute positively to the probability of additional choices across
sectors. The presence of open schools within 2 km have different effects on choice bymsector
the yaunger sectors, open schools decrease the probability of an added choice in the ehoice set

but for secondary and composite schools, the presence of a local open school in the same sector
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increases the probability of additional choice. Increaseallmentcapacity at neighboring open

schools of the same sector has a negative association with choice across sectors.

Moving to household characteristics for all sectors, perb&bto,ramd percent Pasifika
(except in the composite sector) are consistently negatively associated with the predicted
probability index for choice gtative to the reference grouypefcentEuropean descentpther
racial categories vary between positarel negative associations depending upon the sector.
Median family income (except in the case of the composite sector) and percent with college
education (except in the case of choice for the intermediate sector) are consistently statistically
significanty and podiively associated with choice. Increasesangent unemployednd percent
blue collarare associated with decrease in choice for all sectors except the composite sector.
Lessintuitive findings include the following: Increases in the proportibreligious households
is consistently negatively associated with choice across sectors, while the percent with no partner

is positively associated across sectors.

This next section discuss results within sectdfsen holdingogisticaland market
contols constant, the household characteristics that have the largest association with choice for
primary schools are income (+0.19, p<0.001), percent PasiKe3( p<0.001) and percent ron
religious €0.13, p<0.001). For intermediate schools, percentrAsipositively associated with
increasing choice sets (+.36, p<0.001) but perdéfit o and percent Pasifika decrease
household choice sets for this sect®rZ4 and-0.21 respectively, p<0.001). Income (+0.24) and
percent with no partner (+.19) faciarpositively to choice set size in the intermediate sector,

while the percentage of blue collar workers has a negative associftioh <0.001). For the
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secondary sector, percent with college or higher has the largest association (+.32, p<0.801) whil
percentM U o haks the largest negative association with choice set-6iA& ( p<0.001)Finally,

for composite school choice, the largest positive association comes from percent Pasifika (+1.72)
T which speaks to the unique market composite schools catendoad@eristics negatively

associated with choe in that sectaare all other race cajeries, relative t&curopeans.
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Tablell-3 Predicted Probabilities @chool ChoiceSchool SectofAll Cities)

Pred O

Predl

Pred2

Pred3

Pred4

Pred5

Pred6

Pred7

Pred8

Pred9

Pred10

Pred11

Pred12

Pred13

Pred14

Pred15

N

All

0.0116+*
(0.000778)
0.0723%+
(0.00337)
0.205%+*
(0.00519)
0.269%*
(0.00518)
0.217%
(0.00389)
0.146%*
(0.00226)
0.0582%++*
(0.000948)
0.0172%+
(0.000334)
0.00430%+
(0.0000952)
0.000687**
(0.0000317)
0.000210%**

(0.00000964)
0.0000345*+
(0.00000330)
0.0000105*+
(0.000000902)
0.00000144**
(0.000000250)
0.000000287***

(6.86€08)
5.02e08
(8.04€08)
12064

Primary Intermediate
0.155*** 0.585***
(0.00334) (0.00486)
0.522%** 0.402***
(0.00623) (0.000949)
0.269*** 0.0125***
(0.00219) (0.0000186)
0.0467*** 0.0000361
(0.000487) (0.0000187)
0.00624***

(0.000108)

0.000928***

(0.0000213)

0.000124***

(0.00000235)

0.00000600***

(6.42e08)

3.97e08

(6.55e08)

12064 12064

Secondary Composite
0.113*** 1.000***
(0.00311) (0.00000622)
0.419*** 0.00000844***
(0.00673) (5.48e15)
0.367*** 6.77e15%**
(0.00327) (6.04e19)
0.0874*** 2.40e19

(0.000830)  (7.41e19)
0.0132%+*

(0.0000703)

0.000468*+*
(0.00000109)
0.00000156

(0.0000015)

12064 12064

Standard errors in parentheses * p < 0.05, ** p 4,0¢® p < 0.001All predictors at their mean

value
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When household characteristics are held at their mean in the model, it is possible to predict
probabilities for each additional choice holding fewer choices constant. The predicted

probabilities for eaclkhoice level are detailed in
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Tablell-3. Results are presentbg school sector aggregated across ci#iesoss all sectors, the
probability of being included in zero hommenes is 0.011 (p<0.00Mhenconsidering sectors
separatelythe probability of a household not being included in any secondary school home
zones is .113 (p< 0.001)n the case of thprimary sector, the probability jumps to .155
(p<0.001), for intermediate schools probabilites.585 (p<0.001) and in the case of composite
schools the probability is virtually certain (~1.0, p<0.00he probabilities of having zero

schools by sector are likely driven by the range of choice set sizes. Choice tetgesten the
primary sectoand secondary sectors (between 0 and 8 for primary schools and 0 and 6 for
secondary schools)Householdsicross the four metropolitan areas can expect between 0 and 3
intermediate and composite schools in their choice sets for those sEigjorsll-1 provides a

visual representation die predicted probabilities by sector.
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School Choice- All sectors Predicted Probabilities

— -

0 1 2 3 4 5 6 7
Size of Choice Set (# Schools claiming Household)
Primary === |ntermediate
Secondary Composite

Figurell-1 Predicted Rybabilities for School Choice SetSector Level

Further breakdowns of choice results by city and sector are availaibpendix 13

Much variation in choice by city is confirmed to exist. Bogprimary sectorthe predicted

probability of having three pmary schools in a choice set#&l for meshblocks located in

Christchurchbutjust 0.002 for meshblocks located in Wellingtéyppendix 13 Tablell-20).

Further, the long tail as seen in the graph for all cities for the primary sector is attributable to

Christchurchwhich has a gedicted probability for up to grimary schools of 0.0000@ot

significant) and 0.0028 (p<0.001) fois¢hools. This means that meshblocks located in

Christchurch can expeat.3percent chance of havingorimary schools guaranteeing rights of

access holding meshblock characteristics at their mean for tha®m&tlicted probabilities for
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having three secondary schools in aicbget range from a high of .§6<0.001)in Dunedin
and .29 for Wellington (p<0.0019 a low of 0.08p<0.001)in Auckland and Christchurch

(Appendix 13 Tablell-21).

The functionality of predicted probabilities can be extended in another useftbmthg
purpose of illustrating howey characteristics can contribute to chei¥ariables that are
inputted into a regression can be set to a given value and the predicted protmatiiig¢yordered
outcome variablean be computed basagon the value enteraahile holding all other
predictors at their mean valud<alculate pedicted probabilities for two variablgsercent
M U o population and percent Pasifika populatfonfurther discussionBy setting the two
predictors to values of 0 and 0.9 respectively, | am able to determine predicted probabilities for
meshblocks for each choice set size and provide the resydtintiry and secondary sector in
Appendix 12 Tablell-22. For the primary sectot find thatmeshblocks with @ercentMU o r i
and Opercent Pasifik@opulaionshave predicted probabilities for having zero primary schools
of .14. When adjusting the proportion of the meshblock to becorpe@@ntM U o or BO-
percentPasifika population, the probabilitiésr having zero primary schoailscrease to .33 and
.38 respectively. The predicted probability of having no choice effectively more than doubles.
For the secondary sector, the discrepancy is even greater. Meshblocks containing zero percent
MU o and Pasifika residents have .08 and .11 percent probebiitho secondary schools in
their choice sets respectively. When considering meshblocks witlerg@ntM U o r i

populations, the predicted probabilities of no choice for #sos increase to .67. For those
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meshblocks with 9@ercent Pasifika residenthe predicted probability of having zero

secondary schools increases less substantiiel§7.

Sensitivity Analysis

When modeling an ordered dependent variable, two types of regression models are
appropriateordered probit and ordered logit. | comple the exercise using both types of
modelsand predicted valuemeplottedagainst each oth@m Appendix 14 Figurell-19. The two
specifications producalmost identical predicted values and model fit values. Full reigres
results for the household choice model using ordered logit are availakd@emdix 14 Table
[I-23. Coefficients on characteristics from the orderegisiic regressions are presented as
standardized betas and are of consistently of greater magnitude than the coefficients produced in
the ordered probit models. The coefficients for the ordered logistic results are approximately

double, but the directionf the relationships is consistent between the two methods.
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CHAPTER VII ACCESS TO QUALITY SCHOOLS

We know from the analysis above that the
associated with household socioeconomic status and racial chat@steontroing for
location,populationand market characteristidBut what about the quality of the schools in a
given choice set?Po be fair, there may be minimal educational opportunity implications to
having few or no home zones claiming a household in a gnetro area. Perhaps the open
schools that are available to such a household have viable educational performance that makes
zone membership less important in the grand schempebdit primary and secondaeglucation
in New ZealandUsing the technique ofrppensity score matchiricgauen (20099ompaes
students with similar propensities to exercise school chiwiChicagoin conditions where some
moved into an alternate school and others remained in their assigned school for the effect of
choice orstudentortime graduation rate$Vhere market theorlyas heavily relied on the notion
that choice benefits the most disadvantaged students, Lauen (2009) finds no supporting evidence
of an added benefit ; the intercept between low, middle and high poverty schoolgifoe on
graduation are not significam.(96). Instead, Lauen (2009) found the effect of choice on
propensity to graduate on time to become more pronounced for those students who reside in low
poverty (affluent) areasn indication that the quality of options available to students who have
chace also matters. The author emphasizes a key interpretation of these findings is that choice

alone does not guarantee a path to opportunity.
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Gibson and Bo&ibson (2014anal yze the relationship bet w
setso and the sale prices of houses in Christ
passing NCEA Level 3 examinations at each scfardl4 state secondary schools arrdate a
metric for defining schooling opportunity seitet providesa simple yet valuable methddr
estimating educational opportunaythe census meshblotdvel. Meshblocks are identified as
belonging to secondagnrollmentschemes and assigned schooling opportunity sets based on
zone membership. The authors include-earolimentscheme schools in their count of
opportunities and utilizetraightline inverse distance weights between schools and medtsblo

to generate weighted average NCEA pass rates for each mesfbldbk

The method enables the estimation of choice sets contingent upon both distance and
school quality, and providescampelling metridoy which schooling opportunities can be shown
to vary across households a function of household locatiomhe authors employ a partial
equilibrium approach and estimate educational opportunity counterfactuals for each meshblock
by simulating the removal of home zones. With the removal of home,zbeesuthors illustrate
that meshblocks in close proximity can have dramatically different schooling opportunity sets.
Theauthors find that households located in meshblocks just 750 meters apart are subject to
substantial variation in access to NCEA Le¥@ass rates (p.10Jhe method provides a clear
way to see the effect of schdwdme zondoundaries and geographic proximity on opportunity
The authors do not expand upon the method for the purpose of identifying the role of household

characteristicen the size and quality of the choice set, however. The schooling opportunity sets
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as estimated and assigned are instead asegredictor in a model adwelling sales pricefor

the region

The authorgound evidence thatgositive relationship betwaeschooling opportunity
andhousing pricegxists The fHAextent of O0selection by mort
Zealand schools is substantial and may exceed what is founcemcotimtries (p.15). This
implies educational opportunity is derived lhyuselold movement into school zonesdifferent
mechanism than theupplyside dynamicef schools havinghe abilityto draw their own zones
Thepresence ofomehome zonghas been discontinuousspace antime due to political
cycleswhile only very recently stabilizindseeAppendix 7for a breakdown of home zone tenure
by city). I argue that educational opportunity sets as currently gedhare still in their infancy:
Variation in opportunity igargely an artifact of the decisions to inclu@xclude) households as
made byschools As time passes, the demaside dynamic via household movemaiilt catch
up and possibly excelewhat is the initial supptgide dynamido create an equilibrium outcome

for schooling opportunity sets

Schooling Opportunity Sets (SOS)

In order to include a measure of schooling opportunity in this analysis, calculatethe

distance between the centroid of each meshblock and all schools wsigigtihe distancen
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ArcGIS* Meshblocks aréentifiedas being members in any and all homezones in which their
geography intersectddvas contained or partially contained withan¥chool homezone and

assigned a unique meshblesthool ID(MB_ID) to correspond with that memisiip. In

addition, each meshblock was assigned a MB_ID for all schools in the metropolitan area that did
not contain homezoneas all schools without home zones were considered to be a component of
all household choice setgthin each metropolitan areBollowing Gibson and Bo&ibson

(2014) each meshblock was assigned an inverse distarezctimpenand zonedchool with

which it was affiliated which wathen normalized by the sum of all inverse distances for all

schools in the opportunity set under consideration.

Information about school performance is currently available at both the deliebas
well as in aggregateytgender, ethnicity, region and territorial authorftducation Counts
providesselect metricef school quality including data for three indicators of student success
upon exit from secondary schodfs=or primary, contributing and intermediate schapanning
years 17, the percentage of students achieving National Standards in mathematics, reading and
writing were averaged for a single schimlel score.In the case of secondary schoote

percentage of students achieving NCEA level Il or abovewsadseeAppendix 15Tablell-25

“9|deally the calculation of distance would be based on a network analysis using roadways that would yield either
travel timeor road distances.

%0 Available at: www.educationcounts.govt.nz/__data/assets/excel_doc/0007/149272/MReadifgrimary
SchoolingDataTables.xlsx

B http://www.educationcounts.govt.nz/datarvices/dataollections
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for technical notes from the Ministry of Education about school leaveesdss all schools in
t he me sdhdhde set(tpéptuszoned schools) thessociategherformance indicators were

weightedandthensummedo generate a single numeecs t i mat e of each meshbl

opportunity se{SOS)

Equationll-3

NG Y pTQ 5 prQ : pTQ 5 prQ 5B pTQ 5
O 0O O 0O (0]

WhereQ' is the individual performance indicator feach school; d; is the inverse distance of
the meshblock centroid to scha@ndDpxis the sum ofl; « for meshblockk. SC&n«is the

resultinginversedistance weighted schooling opportunity set for each meshbock,

Across theB86 state and statetegrated schals in the samplé/5 schooldadeither
partially missingor no data orschool achievemerh 2013(seeAppendix 15 Tablell-26). In
order to adtess this issue, | turned to the literature and performance data for all schools.
Education Counts releasdscilelevel data for the percent of students achieving the New
Zealand National Qualifications Framework (NFQ) at level 2 or level 3 and abovpefdent
of students leaving school with the National Certificate of Educational Achievement (NCEA) at
Level 2 or above are also available. Other school leaving data include the percentage of students
finishing secondary school with the university entrasteedard achievedéigurell-2 shows the
relationship between school decile and the proportion of students with NCEA Level 2 and

University Entrance standard in 2009, 2011 and 2013. The relationsiipdoeschool decile
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and the proportion of students leaving school with qualifications is consistent and positive across
the three cohorts. The proportion of students meeting standards has grown the most for lower
decile schools between 2009 and 2013. Adesitibodies increase in affluence, higher rafes

gualifications are achieved

National School Leavers Qualification Levels (2009-2013)
Proportion with NCEA Level 2 & University Entrance Standard
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NCEA13 UEO09
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Figurell-2 School Leavers Qualification Rates by Decile
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The Ministryalso provides data pertaining to student disruptive beh#&wrhool
socioeconomistatug(as indicated by quintile belgvis linked toincreasedatesof students

being stood down, suspended, expelled or excléitparell-3.

Indicators of Disruptions in Schools (2013)
Incidents per 1,000 students by School Quintile
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—@— Expulsions Exclusions

Suspensions

Figurell-3 Age- Standardized rates of School Disruption by School Quintile (2013)

%2 Available at: www.educationcountsxf.nz/__data/assets/excel_doc/0006/147768/pulsionData
Tables.xlIsx
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In one of the earliest analgs of school quality within the context of the reforms brought
on by the Educati on Ref B B.rkiskd andH.F.TLadth@000)owbs Sc
examined urban results for school certificates and bursary results usthgdt@9 The authors
tabulate results by school decile and draw the conclusion that performance is correlated to school
student bodgocioeconomistatus As evidenced in the literature and Education Counts
statistics, school decile is corrdd with measures of school performarioeorder to assign
those schools missing data for the analggierformance metric thereforeutilized the
connection between school decidnd performance as establisieach school with missing
performance irdrmationwasassigned theationalaverage performance indicator &l schools

in its respective decilesing 2013 performance data

Analytic Results

In order to maximize the discussion on how school boundary design can influence both
access techools ¢hoice)andalso access to schogliality, | present graphicalcomparison of
degriptive statisticgFigurell-4) . St andar di z e dd) vadluet Wweegregiouslye ( Co he
calculated for householdsitw greater than three schools in aggregate in their choice set versus
households with-3 choices Tablell-1). Using these sam@usehold characteristitaiext
calculated betweenSchooling Opportunitsets (SOS) that had -ffercent or greater rates of
students meeting national standards or school qualifications for the primary and secondary
sectors respectivelersus those who had less tharp&scent of students achieving the results

(listed inAppendix 15 Tablell-28). The gr aph b el afovthgdiwo greupisih en 0 s
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addition tod ®between choice set groupiragsd provides insight into the dimuation of the

phenonenon of boundary impady viewingthedd s t oget her ,eshblackswith cl ear
more schools to choose frdmave the same characteristics as meshblocks that have access to

higher qualityschools. These meshblocks are substalytimoreaffluent,composed ofmore

owner occupied householdse much more likely to bef European descemicross most
characteristicghere argg r e a t e r d alSoldtegaluds sit both extremes for school quality

than there are for household chaose size This suggesténequalities in households become

moreexaggerated when considering educational opportunity
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Next, | disaggregate schools intampary (includes composite amatermediateschools) and
secondary sector groupinfyg two separate regression analyddse metic for quality as
utilized here was differently distributed between the two groups which would have skewed the

analysis had these schools baealyzedn aggregateRigurell-5).

School Quality Indicators (Primary vs. Secondary Schools)

— -

.08
|
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|

.02
|

T T
40 60 80
Percent of Students Meeting National Standards/ Qualifications*

T
100

Primary Sector [ | Secondary Sector

Figurell-5 Histogram of School Quality by Sector

Tablell-4 Schooling Oppdunity Sets (Primary & Secondary Groups)
Schooling Obs Mean Std. Dev. Min Max
Opportunity Set

Primary (SOS_p) | 16880 0.715603 0.04282 0.444617 0.882155
Secondary (SOS_s| 16880 0.779926 0.055429 0.482402 0.955563
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For the primary sector, a giveontrsehold (meshblock) could expect a primary sector opportunity

set consisting of bbw of 0.44 to a high of 0.88 with a mean of 0.Tal§lell-4). Thisis

interpreted as the inverse distance weightedaayescore for National Standards in

mathematics, reading and writing for all primary sector group schools to which the inhabitants of
that meshldck were eligible to attendéor the secondary sector grouping the opportunity set is
interpreted as the inverglistance weighted average of students meeting or exceeding NCEA
Level 'l requirements for alBécausesdhaolngs i n t he
opportunity sets are operationalized as percentages with values falling between 0 and 1, | employ
thegeneralized linear modéGLM) regressiorusing the logit link and binomial famikyith

robust standard errors:

Equationll-4 }
aé¢ AMYLY oy T

Where thadependent variab]&0S is the inversalistance weighted schooling opportunity set

for each meshblock. The model incorporatesvector, x of household characteristics, market

and geographic factors. Household characteristics inchetblockncome, educatign
unemploymenthousehold mobilitypwnershipand raciacompositionas well as controls for
meshblock schodlaged population and population density. Market factors that may explain the
SOS such as the number of scheme schools in the same sector (choice) and the offluenc
competition through the presence of nearby private schools as well as the geographic area of the
meshblock are also includddely onestablishe@vidence that opesnrolimentpolicy plays out

differently across th country and thereforecghudecity fixed effects(Auckland is the reference
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group) Results includingalculations for model fif Ak ai ke ds I nfor mat.i

Bayesian Information Criterion [BIGhre reported in

Tablell-5.

Tablell-5 Schooling Opportunity Set Analytic Results

Primary SOS Secondary SOS
main
# Home Zoneslaiming MB 0.996° (-3.05) 1.081" (40.02)
Sum private schools/in 2km 0.995” (-6.62) 1.005" (4.35)
km2 1.000 (-2.31) 1.000 (-1.81)
Pop ul9 (2006) (%) 1.134" (6.59) 1.145" (5.05)
Pop density w/in 2km(1,000's)  0.990" (-5.55) 0.995 (-1.89)
Median family income 2006 (log) 0.984 (-2.45) 0.937" (-7.19)
% Unemployed 0.917 (-1.52) 1.049 (0.60)
Blue collar workers (%) 0.938" (-4.02) 0.957 (-2.25)
Edu-college or higher (%) 1.816" (33.39) 1.780" (23.55)
Owneroccupied households (%) 0.894" (-11.22) 0.853" (-10.86)
Movers (%) (in res less than 5 yrs 0.944™ (-5.17) 0.929" (-4.86)
Pop MU o (%) 0.557" (-25.71)  0.450" (-27.36)
Pop Pacifila (%) 0.696" (-27.59) 0671" (-20.68)
Pop Asian (%) 0.984 (-1.04) 1.229" (8.93)
Pop MELAA(%) 1.176° (2.59) 1.600" (5.32)
Pop other (%) 0.930 (-2.45) 0.940 (-1.54)
Religion non Chrisan (%) 0.726" (-12.68) 0.524" (-16.17)
Wellington 0.978" (-3.99) 0.979 (-2.82)
Christchurch 0.866" (-25.63) 0.703" (-53.28)
Dunedin 1.232" (31.57) 1.158" (12.69)
Observations 12,071 12,071
AlIC 9685.9 8716.6
BIC 9841.2 8872.0

Exponentiated coefficientg;statistics in parenthesgs< 0.05,” p< 0.01,” p< 0.001
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The GLM results confirm the hypothesis that household schooling opportunity sets are a function
of household characteristics in both the primary and secondargl sgubor groupings. Holding
population and choice constant, the most substantive detlis€3S ar&eommensurate with
household raal compositioml characteristics® Meshblocks with higher proportions 0 o,r i
Pasifika,and Other categories of radghler proportions of blue collar workers, movers,on
Christians and owneavccupied households have reductions in SOS in statistically significant
ways. Meshblocks with higher proportions of collegkicated households and percent MELAA
categories are fouhto have improvemés in SOS, (p<0.001)ncome and percent unemployed

drop off in significance when controlling for other household characteristics in the primary

model, but for the secondary model, income is negatively associated with SOS (p<0.0@l). In
case of percent Asian, the secondary sector results are opposite to the primarynesédtes

in Asian populations lead to improved SOS (p<0.001). Across cities and in both sectors,
Wellington and Christchurch meshblocks have on average lowsrs/adr SOS compared to
Auckland. In Dunedin the average meshblock fares statistically significantly better than

Auckland for SOS score (p<0.001). Overall, these results support the hypothesis that educational
opportunity remains connected to householdattaristics despite the arrangement of open
enrollmentand home zones in New Zealand. The question of whether or not access to

opportunity isa more restricteterrain than access to choice will be addregsé€thapter &f

%3 The table above provides insight into the direction of the relationship between each characteristic and the SOS.
The coefficients are reported as odds ratios to facilitate tevg. \For interpretation of the coefficients for their
marginal impact ory, the log of the odds ratios would be appropriate.
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this analysis, followig a brief look at student body sorting and segregation lasgisesented

next

Segregation: Households vsSchools

Tomorrowbs School s i nclandlementwiolué de ipendtoat it d
limits on opportunitycausedy the underlyig arrangement of housing sto¢kowever, as
scholars began to look into the impact of the reform, evidence of adverse sorting came to light.
Edward B Fiske and Helen F Ladd)reported on students sorting by ethnicity between low
and high decilesdVylie (2006)warned of parental choigeneratinga brmodal distribution of
school compositionwhere areas of high and lewwcome neighborhoods would sort into either
high or bw-decile schools at the cost of school integratt®ordon (1994joreshadowed
increasing presence of homogenous group{sgsioeconomisorting)between schooland a
Aspiral of declinedo as | ess desirable school s
likely to exit due tasocioeconomiconstraints coupled with reduction in funds (pI3)omson
(2010)predictsthe likelihaod that lowpoverty schools hadn enrollment scheme when negative
externalitiesvere present foiour urban areas of New Zealand. Schools of high decile rank were
more than twice as likely as oth@gh deciles c hool s t o fAput up a fenceo
high-poverty students when in close proximitystachexternalities. In other words, schoais
areas of contiguous leyoverty neighborhoods tended to have no enroliment schemes,
particularly those 0e mb-podaitesdhdolsdhelikéioadiof er ed 6 b

having an enrollment scheme went up two times when gtoxerty school waseighboring a
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high-poverty neighborhoodstubbs and Strathdee (20E2)dychanges in the composition of
schools by student ethniciily one local market in New Zealand in order to examine kéret
there wa an impact of school choice on student body composition. Data betweemtioBa08
on enrolimentfor four secondary schools wased to examine school compositignahite
(European)M U o and Pasifikdsland groups over two general periodenfollmentscheme
policy. The authors found three of the four schools in the sample experienced a period of
instability immediately following Conservative legislation in 1989 that festschool choice by
de-zoning. The authors report declinesmrollmentcoupled with increases in ethnic
polarization in addition to declines in student achievement during the thnendiey was in
place. By 2000enrolimentpolicies inNew Zealand enacted by the Labour government
facilitated more stability ienrollmentgrowth management through the institution of local
catchment areas according to the principals surveyed. A majority of principals (6 of 7) preferred
the airrentenrolimentscheme policyver the pre2000 period of instability associated with-de

zoning (p.120).

This next section provides some insight into these cautionary tales to the prediction that
schools in New Zealand stood to become more segregadei her t han | ess so,
Schools Several examples exist on the topic of estimating segregation across households
(Iceland & Weinberg, 200Xoedel et al., 200Massey & Denton, 1988/assey, Fischer,

Dickens, & Levy, 200Band school¢Reardon, 2009Reardon & Yun, 2002Reardon, Yun, &
Chmielewski, 2012Richards, 2014Richards et al., 20135troub & Richards, 2013 ate,

2012. The index of dissimilarity (Massey and Denton, 1988) is a commonly used measure of
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evenness of the distribution of a given population (such as minority adoiweconomistatus)

in the metropolitan area and ranges from a vafu@(no segregation) to 1 (high segregation).
The index is touted as the fAmosd Wp MaBey) used
et al. (2003kstimated the geography ofeiquity in the United Statdsy socioeconomic status.
The aithors estimate dissimilarity foegioral, state and metropoliteareas betweestefined
categories of affluent and poor residents. Reardon (2009) measures segregation in cases of
continuous or ordinal (using income as an example) and categorical (race) data in the United
States. The average (weighted) index of didanity for Blacks vs. White, nehlispanics for
metropolitan areas ranged from 0.727 in 1980 to 0.640 in @é&kand et al, 2002, TableB.
Themeasure of dissimilarity by socioeconomic status (affluent vs. poor) as estimitagsey

et al. (2003shows a range of 0.1411 1980 to 0.119 in 2000ndicating segregation by

socioeconomic status is not as salient as the degree of segregation by race in the United States.

Stroub and Richards (2018jovide an analysis of the degreesohoolsegregation that
exists in the United States betweenhots993 and
select this method in order to disentangle the relationship between changes in community
demographic composition versus school demographic composition over time while also taking
into consideration districting. In the United States many communitiesdyperienced a shift
from being majority white communities to mino
enables the quantification of segregation between categories of race over time (p.504).-Between
district segregation in the Unites Stateswaf ound t o be fia far more sa

hand of segregatioinin particular for the division between Whites and Wihites (p.518).
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Richards (2014)estimates the effect of individual and aggregate effects obselttendance

zone gerrymandering on school di versity by ca
entropy index within the context of school distribtsusing a robust method of counterfactuals

The authorcreateasnat ur al 6 at tsohoold ad @leulatetwoareasures of
segregationone for the actual area and one for the natural area as constructed. Effect size
differences in segregation levels at the school and aggregate level provide a very valuable means

by which boundary desigran be seen for its role in both exacerbating and in some case

reducing segregation as produced by the arrangement of housingustibshool district

boundaries.

Mantil et al. (2012)llustrate the geographic viability of school integratiorihe context
of districting By comparing two similar states (Missouri and Nebraska) geographies overall are
found to have amparable demographics. However, Nebraska has a much more geographically
distributed mix of low and higpoverty school districts, and notabflenty of partnership
opportunities under this aim. Missouri, on the other hand, has poverty concentratesbiitithe
and a more evenly distributed/ mix of poverty across the northern portion of the state {pp. 202
203) . fJdaverty schoolsgate locatedinhighover ty districts, 06 whioc
boundaries must be removed if integration efforet@be continuedp.189).In all cases where
authors explore segregation of schools, the research frame work accounts for the composition of
school districts and their member schools in sorting. More advanced techniques account for sub
categories of race drchanges in demographic composition over time and sBabeol systems

by design can mimic, amplify or diminigocioeconomi@and racial inequities enforced by
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housing stock patterns. With regards to New Zealand, the primary added cantribugchool

sorting besides housing stock patterns in a given metropolitan area is the arrangement of school
home zones. What exists is@mplicated landscape of schdelel catchment areas that have

high degreesf overlap some overlap anareas wittentirely no home zone overlagollectively

sorting students into schools.

Index of Dissimilarity - Housing Sock vs. Schools

Meshblock minority composition was a robust predictor of exclusion in home zones as
established in Part I. In Part Il, race conts to play atrongrole in determining household
choice sets and access to quality scho@lgefficients on minority composition were found to
remain statistically significant in results when other measurssadeconomistatus includig
family income were included:herefore, | provide basic school and community racial
segregation estimates using the Index of Dissimilafitpegin by estimating neighborhood
racialdissimilarity using Census Area Units within each of the four metitapchreas under
consideration. Census area units are an appropriate unit to employ because of their size and
stability over timglceland & Weinberg, 2002 The census area unit is populated by 3,266 on

average, whereas the census meshblock is populated by an average of 110 Te3idetea

* This is by no means an exhaustive analysis of school versus community segdegatmrather an anecdotal

example of how schdétvome zone practice may contribute to increased phenomenon of segregation in New Zealand
public schools. Further analyses of segregation in schools can be conducted using more advanced methods such as
Theil 6s | ndex an dsoeatanomistatus auch as theddepeivatiomindex. o f

®Aut hordés calculation, 2006 Statistics New Zealand pop!

153



unit isnamedand isthe best representative ofametra e a6s known and establ |

neighborhoods. The index is denoted as folldWws:

Equationll-5

T denotes the total population of the geographical area under consideration (the metropolitan
area as a wholel;denotes the total population of arean this case of the census meshblock; P
denotes thenpportion of the geographical area (either metropolitan area or school zone) that is

minority; andp; denotes the proportion of the census meshblock that is minority.

Following (Iceland & Weinberg, 2002Massey & Denton, 1988he reference group
(majority group) by which the index wibe estimateist he O Eur opea&an Et hni c Gr
classification in the census, with all other categories of ethnist{)(o,r i Paci fi ¢ Peopl e
Asi an, MELAA, and 6ot Mheer 6i)n daesx tihnee arsi tnroersi ttyh eg rg
groupébés population that would have to change
percent of that group as the metropolitaraareeralb (Iceland & Weinbeg, 2002, p. 8 In
terms of the Auckland metropolitan area, this would translate into the percentage of non
European (minority) population that would need to move out of the Areadsmieighborhood)
to another neighborhood within the metropolitare@meorder to achieve the same proportion of

minorities in each Area Unit as in the Auckland metropolitan area as a whole. Thefndex

% This index is taken from Iceland et al, 2002, p.122.
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Dissimilarity is estimatedsing census data for the census coh@@81 and 201)3 Percent

minority is generated bag®n the percentage of Europeans rather than on the sum of each
minority category due to issues of rounding and summing in census data. For schools, | use the
same categories of race as provided in the Ministry of Education data about studinetydas

2001, 2005, 2009 and 20Ikhe two sets of indices are discussed below.

SegregationResults

The pattern of household segregation follows a Rsotlith pattern in the four metro
areas under consideratiofiaplell-6). However, within each area, the level of segregation is
fairly consistent from 2001 to 2013. For example, in Auckland to the north, the index was
highest in both 2001 and 2013 (.37 and .39 respectively), and in Dunedin to the veryhsouth
index was the lowest (0.22 in 2001 and 0.20 in 2013). For the primary sector up to an additional
20 percentageoints are added to the index of dissimilarity. While 37 tgp8&ent of
households would have to relocate to achieve racial integration ilahagls3 to Sepercent of
primary students would need to change schools in order to achieve the same aim for that sector.
In Wellington, households needing to relocate for integration fall in the 31-per8@nt range
while primary schools in 2001 need&2percent of students to move for integratian increase

in dissimilarity of approximately 19 percentage points.
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Tablell-6 Indices of Dissimilarity Race (20012015)
Indices of Dissimilarity Race (20042015)

New Zealand Metro Areas vs. Schools (Primary & Secondary Secto
City 2001 2005 2009 2013 2015
Auckland Metro Area 0.37 0.39
A-Primary Schools 0.53 0.55 0.56 0.55
A-Secondanschools 0.38 0.39 0.42 0.42
Wellington Metro Area 0.33 0.31
W-Primary Schools 0.52 0.45 0.42 0.40
W-Secondary Schools 0.35 0.33 0.32 0.28
Christchurch Metro Area 0.26 0.24
C-Primary Schools 0.25 0.31 0.35 0.34
C-Secondar Schools 0.25 0.20 0.20 0.21
Dunedin Metro Area 0.22 0.20
D-Primary Schools 0.30 0.30 0.28 0.23
D-Secondary Schools 0.19 0.16 0.16 0.14

By 2015, there was decrease in primary sediggimilarityindex to 40percent of students
needirg to relocate if integration were to be achiewstich remains 1-percentage points
higher in segregation than the housing stdokthe two southern cities, dissimilarity gaps are
substantially lower between households and primary schools, but thigodiiedhe same
schools have higher indice$ segregatiothanhousing stockDissimilarity for secondary
schools is much closer to the indices for the metro dhneasis the case for primary schodier
Auckland secondary schools are between 1 apérgentage points highen the indexfor
Wellington dissimilarity is higher in 20@Y three percentageointsfor secondary schools
compared to the metro area but the indegomes on par with the metro area as time progresses
For Christchurch and Dud# the index is consistently lower in secondary schdioan it is in
the metro area, indicating secondary schools are achieving gains in diversity relative to

opportunities as presented ttne arrangement of housingstock. These findings speak to evidence
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presented earlier on home zone discontinuities being less severe as well as to school choice sets

being larger in these two southern cities.

Overall, these basic results on increased dissimilaniggrimary schoolsre consistent with
other findinggKalogrides & Loeb, 201)3and could be attributed to the fact that the primary
sector has more schools amdadler home zonesience more opportunitiekr sorting than the
secondary sectorThedistinct north south trendn degrees of dissimilaritgnay be driven by
theinflux of immigrants to the north, in particular in Aucklaie explore this possibility
further, Appendix 16provides graphic representation of percent minority versus index of
dissimilarity by year and sector for all citi€iven a steady increase since 1999 in the share of
schools istitutingenrollmentschemes, it would be expected that the trajectory of dissimilarity
might be linkedAll cities experienced growth in percent minority, however only Auckland
experienced a growth in segregation for its metro area, primaryeanddary school sectors.
The remaining ciés each saw minority populatignowth coupled witldeclinesin the index of
dissimilarity for schools! It could have been expected that an increase presence of home zones
would lead to further polarization intszol student bodies, yet tHisding is remarkably helpful
to the discussion on home zone guideliri@se explanation for the leveliraut of sorting could
be the degree to which school home zones are ultimately overlapping one another. As seen in the

southern cities of Christchurch and Dunedin, and to be examined in more detail next there are

" This holds except in one casghristchurch primary schools where the initeoreased by 1percentage points
by 2015.
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greater degrees of choice in these areéashaps onmechanism for ensuring choiead
boosting diversitys that school zones as drawn are not mutually excluSivetlapde facto
contributes to choice and may explain a reduction in student body polarization as more schools

engage in the practice.

CHAPTER VIII THE LANDSCAPE OF CHOICE AND OPPORTUNITY

This final chaptelinks togethethe presence anrollmentschemeshoundary design,
choice set size, sortirand dissimilarityfor afinal discussioof New Zeal andds | an
school choice and opportunitcrosscities, operenrolimentis represented by school decile
rankingusing 2014 data iRigurell-6. All four markets show an increase in the proportion of
schools with enroll ment schemes as the school
socioeconomic statuBunedin and Wellington have the highest pdions of schools operating
withouthome zons across deciles, while Christchurch operated the lowest proportion of low
decile schools with schembsatthe highest proportions of schools with schemes at decile rank 6

and above.
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Figurell-6 Proportion of schools witho@nrollmentschemes by school decile rasukd city
2014

High proportions oenrollmentschemes in high decile schoalsuld be expected to lead to

sorting by race between schools and higher indices of dissimildatyever, the presence of

schemes by school decile do not necessarily map to the presence of higher (lower) levels of

choice or increased (decreased) indidedissimilarity in the education markets under

considerationfFor Auckland the relationship seeamnfirmed:This city has some of the lowest

proportions of schools without scheniet it also has the highest indices of dissimilarity in both

primary and seondary sector<hristchurch has the highest proportion of high decile schools

operating schemeget the city provides higher degrees of chokigurell-6 showsthat the
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proportion of schools with semes is highest at high deciles for ChristchubcihiFigurell-7

belowconfimst hat t he degree of h ednoee szdo nseo noev ea fl atph
potential restrictions on choice we would othisevexpect with home zone abundance in that

city especially at higher deciled.Predicted probabilitieindicatethat overlap has contributed to
households in Christchurch and Dunedin havimage €hools in their choice sets than

households in the northrecities. In the case of Christchurch, the size of the householdeset

for the city as dor all sectorgs the largest, ranging between 2 and 15 schools with an average

choice set size of 5.3 schoolEdurell-7). Figurell-17 andFigurell-18in Appendix 13graph

predicted probabilities for schoohoice set size for the primary and secondary sector by city.

%8 For this illustration, each meshblock is assigned the sum of all home zones from all sectors that guarantee
enrolment.
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School Choice- All sectors Predicted Probabilities
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Figurell-7 Predicted Probabilities for School Choice St Sectors by City

The predited probabilities for each choice s&teby city for all sectorsare detailedn Table
I-77Across <cities, the probability of there bei
household chaicteristics at their mean value is 0.01 for all areas, 0.05 for Auckland; 0.000002

for Wellington (p<0.001 in all cases). In the case of Christchuhglre are no predicted

probabilities for household choice sets below 2.
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Tablell-7 Predicted Probabilities of School Choi¢aty Table

PredO

Predl

Pred2

Pred3

Pred4

Pred5

Pred6

Pred7

Pred8

Pred9

Pred10

Pred11

Pred12

Pred13

Pred14

Prel5

N

All

0.0116%*
(0.000778)
0.0723%+
(0.00337)
0.205%**
(0.00519)
0.269%
(0.00518)
0.217*+
(0.00389)
0.146%*
(0.00226)
0.0582%+*
(0.000948)
0.0172%+*
(0.000334)
0.00430%+*
(0.0000952)
0.000687***
(0.0000317)
0.000210%**
(0.00000964)
0.0000345*+*
(0.00000330)
0.0000105*+*
(0.000000902)
0.00000144***
(0.000000250)
0.000000287+**
(6.86€08)
5.02e08
(8.04€08)
12064

Auckland

0.0537++*
(0.00273)
0.156%**
(0.00622)
0.262%
(0.00640)
0.251%
(0.00504)
0.165%
(0.00322)
0.0767++
(0.00171)
0.0255*+*
(0.000800)
0.00765*+
(0.000351)
0.00200%**
(0.000121)
0.000236***
(0.0000568)
0.0000956*+*
(0.0000256)
0.0000265
(0.0000305)

7208

Wellington

0.00000194
(0.00000319)
0.0402
(0.0295)
0.249%**
(0.0159)
0.268%+*
(0.0133)
0.251%**
(0.00958)
0.167%**
(0.00286)
0.0248*+*
(0.000169)
0.000484*+*
(0.0000254)
0.0000390%
(0.00000622)
0.00000361
(0.00000229)
0.00000287
(0.00000418)

2151

Christchurch Dunedin
0.0197***

(0.00252)

0.145***

(0.0121)

0.200***

(0.0114)

0.210*** 0.193***
(0.0109) (0.0168)
0.195*** 0.350***
(0.00919) (0.0247)
0.140*** 0.333***
(0.00597) (0.0142)
0.0657*** 0.121%**
(0.00269) (0.00146)
0.0202*** 0.00241***
(0.000813) (0.000338)
0.00425** 0.000662
(0.000155) (0.000438)
0.000475***

(0.0000349)

0.0000898***

(0.00000534)

0.00000720***
(0.000000963)
0.000@O987***
(0.000000152)

9.24e08

(0.000000166)

2054 651

Standard errors in parentheses * p < 0.05, ** p < 0.01, ** p < 0.001
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Dunedin and Christchurch have the highest probabilitiekafger choice sets and an absence of
probabilities for the zero and3.choice predictions. These southern cities have therefore

managed seemingly impossibléeat the coexistence a@nrollmentschemes and choice.

The Landscapeof Choice

| now provide map®f household choicandschooling opportunity sets for the primary
and secondary sectors for each of the metropolitan ékpagndix 17. The maps provide a
simplified means to compare how school home zones come together in the metropolitan areas to
produce the educational landscapiest, | consider the choice landscapsing the spatial join
process, meshblocks are identified as being included in hones aon codeds having), 1-2
or greaterthan 3chmes 6 Ch o i ¢ e thereforeconsighousgeagraphic areas of consistent
levels of choice. All areas are assumed to have access to schools that do eotdibaent
schemesso the shadingepresents opportunities to attend home zone scfaetsknown as
schools that are in highest demanti)is intuitively hypothesized that inneity areas would
h ave dicHoitedrac®than ouber regions or suburbs for all metropolitan a®aserally
speaking, there are very clear geographic delineations of choice (i.e. tracts -Gizact®ice
sets) in the secondary sector for all cities. The availability of ci®ioere geographically
sporadic and intermittent in the primary sectspeally in Auckland and WellingtonAgain,
the southern cities display different outcontéristchurch and Dunedimvesomewhat more
consistent and contiguous choice tracts. These choice set arrangements may be attributable to the

lay of the land betweem¢ cities of Auckland and Wellington to the north (both have greater
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degrees of coast line) compared to Dunedin and Christchurch to the south. However, we also
know fromresults in Part that there aresomedifferentoutcomedor boundary dsign,overlap

and zone discontinuitin the southern cities as compared to the north.

More specific details about the landscape of choice include the follofamghe
primary sector in all areas except Dunedin, increased size in choice sets is largely a phenomenon
of the suburbs and outlying areas of the ditythe case obunedin, the primary sector provides
the greatest choice to inner city meshbloditee secondary sect laid out very differently in
Wellington, Dunedin and Christchurch than the primary seuatbile the arrangement of choice
for Auckland in the secondary sector more closely resembles the primary Bectduckland
and Wellington, the outer regions and suburban areas still have concentrated pockets of the most
choice, but the downtown inneor@in bothmetro areaalso have a comparable, concerted
presence of choice. The farthest reaching suburbs in both metro areasstaemuktoff in choice
set size, relative to what was seen in the primary sdaoiChristchurch, the most choice
afforded in the secondary sector is located in the core downtowmalseddunedin on the other
handhas the mostonsistentandscape a$izeable secondary chotogrtually the entire metro

region has choice that ranges betwednzZ®nes for all meshblocRS

The Landscape ofEducational Opportunity

%90 provides additioal illustration of household choice as it relates to meshblock characteristics using deprivation
score. Areas of high deprivation coincide clearly with fewer choices than areas of low deprivation.
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The landscape othooling opportunity sets @ivided into three categories using Jenks
naturd breaks classification methqddee maps id\ppendix 17. The darkest aesrepresent
meshbleks with the highest performance which isdefibed t he meshbl ockds o0pj
score as defined iBquationll-3.0Once mappedt u @ ierheyge asondgaouss 6
geographic areas sharingpmmon rangeof educational opportunity.providea summaryn the
presence of OG6opportunity tractcorextofockRacbeof t

tractso in hand to make the discussion more Vv

In the case of Ackland we s a w e ahoiteitrec8ardquitefragmeéntedyet
there is evidence that despite tHager contiguou$ o p p o r t u areavayableinrparts of s 6
the metropolitan ared his would mean that iabence of an additional choies guaanteed by
being zoned iy a schogla household livingn an area of fewerhoices may still enjoy the
benefits ofgreater access to enhanaethooling opportunity as rounded out by the open schools
that are o-located. Intuitively speakingracts of shooling opportunity that are larger in size
than tracts of choice would indicateatopenenrollmentschoolsare neutralizing the effect of
being zonedaut of school home zones with strong performariées holds for downtown
Auckland and areas the north. However, areas to the south in that city see relative shrinking of
opportunity setsindicating the landscape of poor performing schools is laid out in a north
(higher performance) to south (reductions in performance) maBeieig zoned oudf choices
thereforehas greater consequences for children in the southern parts of Aué¢tdand.
Wellington,tracts of greater schooling opportungtse generally less expansive than tracts of

greater choice but cohesively located in the inner city arie@égllington proper, Upper and
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Lower Hutt. For the primary sector this city, access to the best schooling opportunities is not
necessarily commensurate with access to additional school choice, and for the secondary sector
access to opportunity is mocensistently cdocated with access to additional choice. In both
sectordor Wellington opportunity appears to be more restricted in geography than does the
presence of choieavhich is the opposite to what was seen in the northern and central refgions o

Auckland.

For Christchurch, the primary sector areagdatesbpportunity are céocated with the
areas of the most choice but are also a much smallesedudd geographies. This means that
access tdigher performing schools in that citynsore restricted than access to additional
choices offered by being located in multiple home zones at bntlee secondary sectdhe
inverse is true, but not by much. Where the most choice in Christchurch was concentrated in the
downtown core, schooling oppartity is also cdocated, yet slightly expanded out. Areas with
1-2 secondary schools of choice are almost identically located with thperfmyming schools
in the opportunity map®unedi nés pbecomea lesg of aneeeen maying field when
consdering opportunity versus choice. The downtown core has the largest pockets of lowest
performance with areas to the east along the ewabin the suburbs to the nostlest providing
relatively moreeducationabpportunity to resident$-or the secondaector there is a similar

pattern.®® Interpreting the landscapes of schooling opportunity together with choice reveals an

€90 provides an additional illustration of the landscape of schooling opportunity sets using meshblock
percent Pasifika composition as a backdrop in the southern area of Auckland. Areas of high proportions of Pasifika
residents have lower SOS wuak than neighboring areas of l@ancentrations of Pasifika residents.
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important finding: Additional choice does not necessarily translate into households having access
to greater schooling opportunitiesthe Dunedin and Christchurch education markets.
Therefore, earlier points earned by these two cities in being able to provide choice are marred by

restricted schooling opportunities despite that win.

The Landscape of Schools

Education scholars of Tomarrw 6 s Sch ool s e x pperenrsllmentinc oncer n
New Zealandvouldresult in a bimodal distribution of school deciles in areas of adjacent high
and lowincome neighborhood®earce & Gordon, 2005This wasopposed to an outcome of

integrated school studehbdy compsition in these areas (clusters of rdielcile schools).
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Figurell-8 Distribution of NZDep scores by decile and city

By definition, schools with midledle rankings are the most integrated schools in New Zealand.
But how was this achieved®e mid-decile home zones composed of the most diverse
meshblocks? If this was the case, the-dedile homezones would have the most variance.
Schoolare gouped by dcile usingschool 2012 decile rardkndboxplotsof home zone
meshblociNZDep scoregraphed by cityfFigurell-8). For Aucklandwe seeclearevidence that

home zones are composed of homogenous popudatiee distribution becomes smaller and
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shifted towards lower levels of deprivatiaa decile increaseBor the other three cities, there is
some support for the idea that raddcile schools may be a product of home zones that are

inclusive ofbothhigh and lowsocioeconomistatus households.

| next provide additional insight and anecdote to the question of which conditions lead to
middle-class (integrated) schools. Schools are classifidow(1-3), middle (47) and high(8-
10) decilesand mapedagainst a backdrop of meshblocks shaded by levels of deprivation using
the NZDep score. High deprivation scores indicate the most impoverished households, and low
scores indicate the most advantaged households. Maps are presented for tyeapdmar
secondary sectors.dfjhboring communitiewith highly discontinuougleprivation index scores

are identified and examined for theepence of midlecile schools.
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SES Landscapes: Communities vs. Schools
Auckland Example

1 2 km

Example A

School Decile (2012) Populated Area (2006) [l 1013 - 1098
@ 1-4 NZzDep Score I 1099 - 1210

QO s-7 [ es2-042 B 211 - 1540
:] 943 - 1012 Unpopulated Area
8-10

Example B

Figurell-9 SES Landscapes: The arrangement of communities vs. schools

Figurell-9 captures the sentimeaxpressed byPearce & Gordon, 200andhinted atin Figure

II-8 for the case of Auckland. Low decile schools are clustered into high deprivation areas and
high decile schools are clustered into areas of affluence. When these areaseatedothere

are few instances where mikcile schools exisEigurell-9 shows two closeips where

opporunities for middecile schools to exist are locat&kample A depicts the Glendowie (to
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the north) and Glen Innes neighborhoods of Auckland. In this area of adjatentes of
deprivation scoreghere are no midlecile schools. The Pakuranga area in Example B in
Auckland gives an example where three levels of deprivation in the@egsst yielding three
distinct clusters of school deciles. In Example B, the exiktite discontinuity in deprivation is

less pronounced and less extensive than what is seen in Example A.

Mid-Decile Schools:Auckland Example
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Figurell-10 Mid-Decile School Landscape
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Figurell-10 provides a map of Auckland area with only raiecile state and state integrated
schools (decds 47). This map is shaddwyy deprivationevel, with darker areas experiencing the
highest rags of povertyThe striking finding is a lackf mid-decile schools in areas of the
highestandlowest deprivation scores or areas in which these two extremes are contiguous.
Instead, miedecile schools are mostly clustered well within ateasling toward the mid

deprivation level.

SES Landscapes: A Tale of Two Communities
Wellington Example
School Decile Areas Populated with Children
. 1-4 nzdep_scor
O T [ ] e3s-924
[] 925-992
. I o9 - 1085
. I 1056 - 1204
B 1205 - 1462

Unpopulated Area

Home Zones

Example C Example D

Figurell-11 lllustration of the effect of home zones on the school decile landscape
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Figurell-11 above depictan example othe potential for opeanrolimentand/or home zone

policy in aggregate to overconfer exacerbatejchools polarizing along the lines of
socioeconomistatus This example eXpresthe Hutt Valley inWellington metropolién area.

The Hutt Valley spans Lower Hutt to the south wéstaimple Con the left) and Upper Hutt to

the northeastHxample D pictured on the right). By their arrangement, haaees in Lower

Hutt have a corexjuencdo school sortinghat is very different to what can be found just up the
valleyto the northeash Upper Hutt. Lower Hutt is composedadntiguously arrangeldw and

high deprivation areas, and througbme zonegoractice in that area there isesulting cluster of
high and low decile schools in that community with only a handful ofdeile schoolpresent

As the example illustrates, the high decile schools are located in the affluent areas to the
southwest and are protected from infiltratlmnstudents in the poor neighborhoods up the valley
to the northeaghrough the presence of schenf@saded in transparent retlpwer Hutt home

zone borders almost literally stop at the intersection of high and low affluence which is clearly
visible onthe map. The case of Upper HuEx@mple D is very different and worth noting here.

A collection of middecile schools dominate thiscommudity | andscape and t he
home zones in this community is more inclug&s indicated, most meshblock® covered by

at least one zoneThe example of school clusters by decile in the Hutt Valley speaks to the
potential for home za@s to either generate integrataghools (middecile schools) or proliferate

socioeconomisorting between sdols.
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CHAPTER IX CONCLUSION

Summary of Findings

New Zealanddbés Edwmwoani as Aomoefe@®®&® s School s
devolved the dayo-day operation and administration of schools from the state to the school with
the creation of B oAathedsame timhe, open ensotineeit policy &dfged s ) .
pupil funding was institutedwith the intention of injecting a markbased atmosphere into New
Zeal andbébs education system that would foster
offerings. The refornmas been studied both nationally and internationally for its consequences
and lessons learned as many other countries institute Aiked reforms such as charter
school movements and systems of choice. With @peollmentcame the problem of the most
popular schools beingowsru bscr i bed which created waitlists
rights ofenrollmentbetween students residing in the immediate vicinity of a school and those
seeking to enroll from across the metropolitan area. Today, Newri€ehas arrived at a system
of quastopenenrollment where schools in excess demand have responded to the dilemma by
institutingenrolimentschemes with geographically defined home zones that guarantee and
protect rights oenrollmentto households contaed within such boundaries. New Zealand
schools have the right to define their own home zones and are supposed to do so in consultation
with neighboring schools. This devolution of responsibility creates a remarkable opportunity to

empirically evaluate sdol i level strategic behaviors regarding student selection.
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This study comprehensively investigates the hypothesis that schools are behaving
selectively and strategically when implementing home zones as evidenced in preliminary
research into the matt@rubienski et al., 201,3Stubbs & Strathdee, 201Zhomson 2010. A
broad sample of state and stateegrated schools from across New Zealand representing the
primary through secondary sectors is evaluated. The cities included in the analysis represent New
Zeal andbés | argest met ntbpautingtAaeckiandg Walliagson,f r om nor
Christchurch and Dunedin. Of the 886 public schools evaluategae@nt (372 schools) had
enrolimentschemes with geographically defined home zones in place as of the 2009 school year.
Theenrollmentschemes evaluated this study were those enacted for the purpose of addressing
excess demand and preserving the rightnodlimentto local students. This study does not
evaluateenrollmentschemes that are in place for special character or religious schools.

Enrollmen schemes were enacted between 1999 and 2009 and household characteristic data was
sourced using census meshblock data from 2006. This means that home zone boundaries were
evaluated against household data that was dated within 7 years of boundary ingilemerith

the majority of evaluations using data within 5 years. This enabled the analysis of boundary
design to be reflective of scheside (supply) motivations. | also estimate school choice and
schooling opportunity sets for households as a funcfise@o-demographic characteristics

while controlling for supply, geographic and logistical factors. Throughout the analysis, |

provide aggregations of data to reflect nuances in school behaviors at the metropolitan, school
sector, school gender and schdetile levels for added insight. The study offers compelling,
largescale evidence of school selective behavior that corroborates and expands previous

findings.
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Theresultsfrom Part | provide clear and consistent evidence of the presence and
prevalenceof home zone gerrymanderinging the framework of discontinuityevaluategwo
basic means by which gerrymandering baridentified boundary discontinuitgndzone
discontinuity.Boundary discontinuitgesign enables the comparison of households (as
represented by census meshblocks) on one side of a school boundary versus the other. | estimate
standardized mean differences in household characteristics controlling for student population,
location and availability of other schools mgilogistic regressimand metanalysis techniques.
Zone discontinuitys evaluated with the spirit @nrollmentscheme guideline policy that
mandates schools do not fAexclude | ocal studen
(Lubienski et al., 20031 create local neighborhood buffers surraagdhe school using GIS
and compare thgocioeconomi@and demographic composition of the immediate neighborhood
to the school s home zone as drawn. Standardi
local kuffers are estimated using metaalysis | find that schoolsire engaging in selective
behavior across one or more houselsaidioeconomior demographic characteristic with
indicators of deprivation arminority status consistently maintaining significance in boundary
and zone discontinuity. édween 37 and 5percent of schools sampléde are estimated to be
participating ingerrymandering in small targe ways (discontinuities wegeeater than 0.2
standard deviations, favoring households with affluemzenosminority statuy. Cases of
medium to large discrimination (standardized mean differences of >0.5) are evident in 12 to 26
percent of schoolRichards (2014¢mployedcomparable methods to test for school zone
gerrymandering in the United Stagsdfound thata lower proportion of schoclsine tdl2-

percen} were engaging in gerrymanderiofattendanceones. The author also compared local
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areas to school zones and found that school zones rediveesityrelative to what was

available in the local comunity on the order of 0.3 standard deviations

The implications oschootlevel discontinuities fotheir aggregated effect drousehold
school choice andcaess to schooling opportunitye the focus of Part I8chools operating
enrollmentschemes arm excess demand and are therefore assumed to be the most desirable
schools in the education market. Because home zones are not required to be mutually exclusive
or completely exhaustive, many home zones servicing the same sector of students often overlap.
These arrangements create conditions where it is possible that households could have
dramatically different education market accégxplore the determinants of the size of a
househol@ shoice setising only schools in excess demand (those with gebigiad}y defined
home zonesandthe quality of theschooling opportunigs that are available as a consequence of
enrolimentscheme implementatioriMeshblocks in the four metropolitan areas can expedot
claimed by anywhere fromeroto 15 schools witenrolimentschemedy virtue of being
locatedwithint he school s& geogr apzbned fintd Hoysehdlds ofilower d h o m
socioeconomistatus and higher minority concentratidode at a market disadvantagéative
to affluentandEuropeardecent householdsr having rights to enroll in these sought after

schools

Tomorrowbs Schools as initially conceived
Ai ni t i a-based, disitteomediating reforms with an eye toward equity and access for
MU o nd Pagidfic Islander communiti@éLubienski, 2014, p. 4341 find that chaces of having

no excess demand schools in a choice set effectively more than doubled for meshblocks of
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maj or i tayd Pallilehouseholds compared to meshblocks with majority European

residents in the primary sectdior the secondary sector, the d&@ancyis more acute,
especially for MUori res-péentshaveM@aghteicenc ks c o
probability of having no excess demasetondary schools in their choice sets. When

consideing meshblocks with 99 e r ¢ e n populdtdres rthe predicted probabilities fediving

no excess demand schools in a choice set increaseper&nt | find that households in

Christchurch and Dunedin enjoy more choice than their counterparts to the north, while the
secondary sector affords motwoice than other sectors in the education market, holding

meshblock characteristics at their mean. Schooling opportunity sets are calculated for households
using methods developed Bjbson, Sabel, Bo&ibson, and Kim (2005nd are modeled as a
function of household characteristics controlling for supply factors including the presence of
nearby norscheme schools. Meshblocks with higher concentratiohs(bb, Pasifika and

other minorities; higher proportions of blue collar workers; transient households and non

Christian households are found to have reductions in schooling opportunity sets. In all models,

studentage population is accounted for.

The anajtic techniques used to evaluate discontinuitycaraplemergd with several
maps and secondary analyses that bring additional insight into each education markestsector.
the metropolitan level, | examinaderlying household landscapesomparisorto schootlevel
sorting by @lculatinglevels of dissimilarity between housads and schools.rithary schools
are consistently more segregated than households while the secscidaolgector is

marginally more segregated to the north and more inclusitetsoutlrelative to households

178



Conditions for integrated (midecile) schools are examined geographically and | find the

presence of contiguous tracts of affluence and poverty do not necessarily produeeireid

schools; instead such landscapes predilgsters of high and ledecile schools. Tracts of

choice and schooling opportunity are mapped by sector for each city and exahifindd.

different degrees of selective behavior exist across the four metropolitan areas considered. There
was a consistd pattern for higher levels of disparate impact in zones drawn in Auckland and
Wellington compared to the southern cities of Christchurch and Dunedin. Christchurch schools
were engaging in selective behaviors, but the tendency was less disparate diod waria

selective behavior between schools in that city was considerably smaller than what was seen in

other cities.

A brief look at the economies of each area may provide some intuition into the drivers
behind each outcom&he New Zealand economy hasheharacterized by economist
Shamubeel Eaqub as a collection of regions
di sparate forces of HAurbanization, globalis
of the countryEaqub, 2014, p.)8Large incomeaps persist between Auckland and Wellington
to the north in comparison to regions of the south. In 2013, regional median incomes were
$76,500 in Auckland, $74,300 in Wellington, $65,000 in Christchurch and $56,400 in Dunedin
region(Eaqub, 2014, p. 32 Each @y is well known forits uniquecontributions to New
Zeal andds omyvAacklantl it theecamomercial capitdlellington is the political
capital and both cities are ranked as having the most complex and dominant economies.

Christchurch is known ake commercial capital of the south island ibdias a much less
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complex economyelative to northern citieand Dunedin with its strong tertiary sector is highly
educateds a population yet its fastest growing economy is stone fruit growing1p)15
Auckland | eads the way in growth of the natio
largest magnet of immigrant populations with established areas of urban poverty (p.24). Housing
prices follow a nortksouth trend with average prices at $600,00Ruckland and $200,0G6

Southland (p.58). Differing economiasrossegions producgaps ineducational attainment
levelsbetween cities In 2013, Wellington had the greatest proportion of colledecated

residents (4ercent); Auckland had 28ercent, Dunedin had 2fercent and Christchurch had
22-percent (p.54)School tendencies to behave selectively may be influenced by the size, shape
and content of job markets and the expectations these settings produce in parents about schools.
The flows of immigrant populations into cities from the north to the south over time may provide
further explanations of school behaviors in being inclusive of European and in somigl Ehees |

students while being exclusive of rtvhU o minorities.
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Figurell-12 Discontinuity Practice vs. School Composition and Quality

Figurell-12 provides a view of schools onadel by school decile and compares average
levels of discontinuity (at the boundary and at the zone) to school student body composition
(percent minority) for the sample of 372 schools wethollmentschemes used in this analysis.
School decile ranking isot based on student body racial composition, but as the graph indicates
the two are clearly negatively correlated. As school decile increases, student bodies are
composed of fewer minority students. The degree to which schools engage in gerrymandering is
commensurate with school decile and student body composshiools at lower deciles with
majority minority students discriminate less than those schools with mostly European student

bodies at the highest deciles. This stark relationship provides alagdof the future of
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integrated schools and gives occasion to discuss what has been establidagdraand de

factosegregation in the public school system in the United States.

In Brown v. Board of Educatiol954), the United States Supreme Coulted that
children should not be deliberately segregated by race in the public school system, establishing
de juresegregation to be unconstitutiof@oodman, 197 De juresegregation was intentional
public school students were segregated on the basis of race by staBrdawn.v. Board of
Educationleft the issue ofle factosegregation undecided: The ruling would not cover cases
where students could be segregated by race in public schools due to underlying neighborhood
compositional dynamics coupled with commurtigsed schooling principles (p.27&oodman
(1972) elaborates thie factoc ase as fAneither i mposed by a sta
one aspect of a | arger state system of apartt
arise in the context of a state politye preservatin of neighborhood schoetkat has a proper
governmental objective, and the harmful effects are notesalent nor judi@lly noticeabl®
(283). By 1961, gerrymandering of school attendance boundaries that led to racial segregation
was ruled a violatiowf the fourteenth amendment to the United States Constitutidayilor v.

Board of EducatiorfGoodman, 1972).

Results presented in this study verify that New Zealand schools are discriminating against
students of colothrough the mechanism ehrollmern scheme policy which expressly permits
them to draw their own catchment ardaectively, schools are engaging in gerrymandering. In
June of 2012, Christopher Lubienski released results of a study finding similar evidence of

school zone manipulation 86 secondary schools in Auckland. Upon hearing of the results,
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Prime Minister John Key was reported as saying that zone manipulation was(NMeg@alillan,

2012. According to coverage in the New Zealand Herald at the time, the Ministry of Education

was called upon to verif yHagper Shutdeworth,20)2The Lubi e
article reports that the Green Party also c¢

consequence of Lubienskiodés findings.

Implications

| argue thatestricting access to educational opportunity as a function of household
demographic characteristics only spells out toemgn societal problems for New Zealand.
School decisions to zone out unwanted students generatetizt@deducatin market place
that is dependent on race auatioeconomistatus.The arrangement of home zones has
potenti alupbotdeoebfect of poverty on disadvan
limiting their children from the same level of educational eppputy and school choice children
from affluent households currently enjoy. All of these factors diminish the viability of diversity
and inclusion in the public education system
could produce conditions thatmobutetoai s pi r al of de by omlan§l99d)s ar t |
Basile(2012) links componentd o fictitibagéfactors for successful education and increased
graduation, 0 to integrated cherdwittogreater These sch
expectéions,a base of more active and contributing parents wbenitivize accountable
schoolingand improved student atmosphere conducive to the general goals of schooling (pp.

128129). Integrated school traits lead to increased high school completiorigkes,
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performance, and eventually to other societal benefits, such as increased civic and political

participation(Jacobsen, Frankenberg, & Lenhoff, 2R12

New Zealanddés Ministry of Educateduational s we |
achievement. In 200®yew Zealand students placed well on Programme for Internzt
Student Assessment (PISA) results and f@ueth in reading literacy, 13th in mathematical and
seventh in scientific literacy proficienci€belford & May, 2010. Results in achievement were
consistent with 2000 standings, i ndhe®©OBODi ng Ne
and norOECD participating countries in PISAowever therés a discrepancy betweéhU k e h U
(European) or Asiastudent achievement comparetM&)or i and Pasi fi ka stud
addition to a large distribution ¢ést scores across New Zaalastudents compared to other
countries In the case of average scored) k eahd(Asian students achieved a mean score of
541 points and 522 in reading literacy respectiyplyl?. MUor i and Pasifika
were 478 and 448 pointboth below the OECD mean and the difference accounted for 93
points. In Mathematics, the problem was simiRU k é Eufdpean and Asian students received
a mean score of 537 and 529 respeetil y, whi | e MUor i and Pasi fil
OECD mean with scores of 476 and 446 (p.28). Science mean results showed the widest gap of
107 points withP U k é Bufdpean students averaging 555 and Asian students 530 points while
MUo r i ifika studdhta sontinued to score below OECD averages with 487 and 448 points
respectively (p.38). Among participating OECD countries, New Zeawxhibited some of
the widest distributions between the lowest and highest test score percentiledifay, reath

and science. Il n science, New Zeal andbés dispar
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rangeof 348 points’’ The gap between the 5th and 95th percentile was 334 points in rethding
4th highest level of achievement dispafityn the case ofnath scores, New Zealand placgt
highestfor the most disparity with a 5th and 95th percentile score gap of 316 Poitis.

change in variability shifted between 2000 and 2009 for New Zealand, with a 40.4 percent
increase in variation betweaohools from 2000 to 2009 while withgthool variance decreased
by 15.7 percent! Poor performers are increasingly isolated as the disparity shifts from within

schools to between schools.

Education Reform in Focus: Achievement

The New Zealand Ministryfd&education 2012 Annual Report begins by acknowledging
the achievement in PISA di sgohevinglegrnees gopmpaees s | vy ,
with the best in the world, but those groups
achieve outomes comparable with the lowgstrforming OECDcountrie® (The New Zealand

Ministry of Education, 2012, p. J0The 2012 Education Amendment Bill stated plans for

¢ Authors calculations, compiled from OECD 20D&ble 1.3.6 Mean score, variation and gender differences in
student performance on the science scale, p.228

Aut hor 6s c apiledironreQECD 206Tabled.®.3Mean score, variation and gender differences in
student performance on the reading scale

83 Authors calculations, compiled from OECD 200D4&ble 1.3.3Mean score, variation and gender differences in
student performance on theathematics scale, p.224

4 OECD 20009, table V.4.1 Betweé&and withinschool variance in reading performance in PISA 2000 and 2009
Available at:http://dx.doi.org/10.1787/888932343152
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revising section 75 of the Education Act 1989 tdaeus and clarify the role of the BoT towards

studentaci evement . A disclosure statement regardi
on the Ministry of Educationés website, outl:i
AWhil st most Boards do an exccenltheent job, t

educational achievement of all learners can be inconsistent. For example, some Boards
try to extend their role to run needucational activities. Others are focused on property

and commercial matters, but provide insufficient focus on studere aclki mé>n t . o
In June of 2013 Section 75 was amended to include the following additional language;

AA school s board must perform its functio
ensure that every student at the school is able to attain his drigieest possible

standard i n educ(&dverromendf NesvZdalarne Vi$Bhe nt . 0

In additiona taskforce was convened by thew Zealand governrmefta bi net t o pr ovi d
groundworkf or a review of the Education Act in 201
2014 (Taskforce on Regulations Affecting School Performance, 2014, pTB& taskforce was
Afestabli shed by the Government to consider ho
contribute to the goal of raising the achievement of all studentsabidugarly the most

vulnerable (p. 2) . BoT roles around school governa

% http://www.education.govt.nz/ministigf-education/regulatorimpactstatements/educatieamendment
bill/legislationron-boardof-trustees/
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many boards suffered from a lack of capability (pg22). The taskforcalso characterizes a
framework in the existing Education Actlasingpermissve of collaboratiorthat wasrarely
invoked by schools for the purpose of the common good. The absence of collatzoratian
schools in particular around the common interesbobsting student achievementisiculated

as a lost opportunity:

fiCollabaration is not a strong feature of the current model. While collaboration among
schools is possible under the Act, the current regulatory system lacks incentives that
encourage boards and school management to work together to raise student achievement.
Insome cases, competition among school s may

(Taskfoce on Regulations Affecting School Performance, 2014,)p. 25

60Clusteringd was another term used to describ
common goals. Teachers and principals consulted were interested in the concept but felt

inadequatly supported to take part due to a lack of resources. The view expressed by the

Taskforce washatit hi s system | acks incentives for coll
student as a part of a wider educatim@ahmunitp ( p. 26) . The haut hors con
community as a whole is I|likely to raise stude
been described asaving from schools to schooling ( p. 26 ) . The Taskforce

enrollmentschemes as well as finance are either forming or reduciegtine to collaborate
depending on the situation, Awhere se&ool s fe

disincentive to collaborate ( p. 26) .
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Education Reform Out of Focus: Diversity and Inclusion

TheNew Zeal and Mi ni suency, foous an&planscitsetrefoonob s 1 nf |
educations focused on issues of achievement and curriculum, but remdin alengtiovath
regardgo the problenof schools drawing their own home zon@» November 2, 2015, the
Minister for Education, HekiadPatareleased a discussion document callingplablic input in
defining the goal of public education in New ZealaBpecifically, the Minisry is asking for
input regarding the roles and responsibilities of the BoT in improving achievement including
waysby which BoTo6s may wor k mo r(New Zebland Mihisry t oget h
of Education, 2016 The Ministry is alsdooking forsuggestionsn howenrollmentscheme
management coulde improvedrom an arguably administrative perspective. The focus is on
addressingchools that are lagging in implementing schemes whersaNscribed andn the
application of an override function in limited circumstances whereby the Ministry could direct a
schod on a case by case basisto accepta¢pildd. The Ministryods review
Act shouldexpresslyincorporate a plan to rectify issues of disparate imgadtdiscrimination
as brought on benrolimentschemes and should includglan for improving thexperience of
the education marketplace for all consumers and provigtstable school access, opportunity
and student body diversity should become elevated as key policyesth improving student

outcomesand should take center stagetasreform panacea

There are several rational explanations for the absence of meamingilimentscheme

oversight and reform in the current Ministry of Education discourse. Ondenayack of
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evidence that this is a largeale problem. Previous research quantifying potential disparities has
focused on individual cities or sectors for New Zealand, possibly gibaying the scale of the
problem. Another lies in the following complard interrelated phenomendrhe longer the

existence of an institutional boundary such as a home #umgreater the economic, political

and social stakes institutingreformPear ce and Gordon argue that
consens us dealddlance of public and private rolegnmrollmentrulesfor New
ZealandPearce & Gordon, 2005, p. )54Cathy Wylie has been researching the New Zealand
decentralization reforms since their inception in 1989tawiwarneaf enrolimentscheme

policy and school governance consequences for education and society

AWe do not think about ways in which we
the system as a whol e, beyond emwalireedts own sc
schemes are equitable, and miot exacerbate social segregation; we do not think and

plan systematically about how to provide educational opportunities equitably within local

ar e &\ylie, 2009, p. 21

Wylie suggest§ o mo r r o w 6resultS in & sysieimof schools mistakenly understood to be
theresponsibility of the parents they serve, rather than the responsibility of the community as a
whole.Wohlstetter, Datnow, and Park (20@8pvide a framework for understanding state

school relationships known as princhzaent theory (PAT). The authqueopose five features of
PAT that contribute to schools falling out of line with state or ministéiadl policy directive:

Limited decision rights, information asymmetry, divergent objectives, weak incentives, and
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adverse selectiofp.241). The concepts divergent objectiveandweak incentiveare

informative to understanding school selective behaviors given current Mil@salyguidance

and stated objectives. Using the framework of
t he s a masthe Ministrg (principal) under the general assumption that the Ministry

expects schools to be inclusive of all students when zoning (p.243).

Another explanation for why home zone gerrymandering is absent in the current reform
discourse may betodowih t he f act that t he Mi mikdtnrmi nhgads a
by regulating the ballot process. While the majority of studarmlimenteligibility is
determined by household residence and status as being in or out of the home zone, some places
eat year may become eligible to enftzone students. Depending ondefter seats after all in
zone students have enrolled, the school Board of Trustees determines the number of ballots each
year and must advertize this to the community in the local newspamg a draft template
which is provided by the Ministry of Educatiélf the number of oubf-zone applicants
exceeds the number of places available to out of zone students, schools enroll applicants in a
priority order using ballot procedures thag aetailed by the Education Act and conducted under
the supervision of a Justice of the Peagq@&aaticinglawyer or a sworn member of thelige or

a local government returning offic¥r Theidea behind ballotings described b§Pearce &

% Draft notice available ahttp://www.education.govt.nz/school/runniagschool/settingup-andmanaging
enrolmentschemesones/usefutlocuments/drafhotices/

®7 http://www.kiwifamilies.co.nz/articles/enrolmeand zoning/
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Gordon, 2005, p.52) was to ensure schools would not be able to engage in-@lidaaming
activities®® Perhaps this overt attempt to regulate the process has provided the illusion that
schools are indeed subject to oversight regarding esé@mming. | argue that the ndrar of

places per school that are affected by ballot are miniscule compared to those places affected by
home zone placememio figures on the number of places filled by ballot are publicly available

in Ministry of Education data about schools, but indiibdsearches of school websites regarding
balloted places per year reveal a small proportion of seats are in fact availaBlppsedix 18

for current examples§?

Marketplace improvements

Tomorrowds Sc h o mstimtionblerdles and guidaedinesfer the exdicational

marketplace in which schools must compete for students. The decision to devolve authority over

®8 Another means by which schools might behave selectively or in ways to maximize profits is by marketing for
international students. A compelling source of funds, international students are especially soughsef@ndary
schoolgWylie & King, 2005 Where data on the number of seats filled by ballot are netded by the Ministry of
Education, data on the number of seats filled by international students is available at théesehdgipendix 18

provides details on the percentage of students in the samplediwinternationalrigurell -23 illustrates a very

small portion of students are sourced internationally by schools overall with high decile schools enrolling the largest
share of international studen@f note, § thatschools with enrolment schemes were enrolling on average 1.03 %
international students while neastheme schools took on 0.53% international students. The difference between
scheme and nescheme schools fortifies the theme that mechanisms enablingls to behave selectively are

leveraged more so by higtemand, high decile schools.

69 A brief search of school websites reveals that the nunfidElioted places rangeom 10 tdb0 seats in a given
school each year, and in many cases schools doroatle a specific count of what is available due to uncertainty.
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enrollmentschemes in a context of peupil funding has illuminated a hard truth: Schools prefer
advantagd, noAminority students. Attributing the potential to manipulate zones in part to the
need to compete, the New Zeal and Herald quote

Vester in 2012 as saying,

AThere is an i ncent noude abmany studemtsmthmaret h e <
as good as you can, and exclude as many as
think thatodés the wholeémMheumMendost NgewoZekl
have more teeth now to stop them doing things thatéaten f ai r |, but under
governments, schools and boards of trustees had considerable power to set their

zonen(Harper & Shuttleworth, 2012

Vester6s remar ks wepkanzdntiveom RriticipatAgantorbebrg m o f
(Wohlstetter et al., 2008Schools lack proper incentives to be inclusive of-tieeile students
when inadequate pgupil funding couples with the opportunity tore in affluent students who
can pay higher fees. If the Ministry wereconsider schodkvel integration as important then
leveragingPrincipatAgent Theorywill provide helpfulguidance irdesigningheregulatoryrole
of the Ministry or itsregiona authorities vis a vis schools around this goal. In response to
improving the marketplace experience for providers, the Ministry will also need to review the
connections between school selective behaviors and fiscal incentives more thorougbiyilPer
funding is arguably not as compelling an argument to take poor students when the opportunity to
take affluent students and charge fees is more attractive. The Ministry should monitor the

socioeconomistatus gap between decile 1 and 10 schools over time ekdeskictions.
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This study proves that discrimination can be detected and quarBfiedentifying and
testing for evidence of disparate impanta case by case badiew Zealand can subscribe to
the notion that discrimination has no place in the ipidducation systenThis crosssectional
snap shot pulls back the curtain on school supalg motivations in an arguably immature
market. Parents have yet to make their collective move and will continue to vote with their feet
and either enhance or nealize disparities resulting from homezone placement going forward.
Therefore, the Ministry of Education needs to step in and institute both micro ehelpland
complementary macro (community or mekewel) approaches to ensuring a healthy
marketplae. In absence of adequate regionafr@selevel authority over the subject of zoning,
schools left to their own devices are unable to act collectively for the commonhgpod.
immediate recommendation is that the Ministry of Educaloould actively arbiatethe
landscape of opportunity and cheiantil an intermediary institution can be implemented to take
this on The Ministry should without delay revieall home zoneat the school level to identify
instances of disparate impaSthoolsthat are ovely excluding households based on
socioeconomistatus or racial characteristics must be held accountable and directed by the
Ministry to redesign their home zonéa/herelogistical, geographical, politicalr metropolitan

boundaries cannot explainese gscontinuities, boundaries need to belrawn.

The consumer experience should also be improved by enhancialgilihefor parents to
choose schoolstelligently. The use of the decile rank as a framework to allocate funds, to
characterizesclhools andas the basis fareportingin absencef readily digestible information

about performance renders the role of the decile rank far too important to school gjhaity.

193



issue has been raised multiple times by scholars and the New Zealss(@&gveard B Fiske &

Helen F Ladd, 20QMarper & Shuttleworth, 2012.add & Fiske, 2001 Lubienski et al., 201,3

McQuillan, 2012 Thomson, 201D In their landmark book on the subject, Fiske and Ladd

(2000) expressed much concern alibig topic The authors found a linear corrtada between

school deile rankand student flows between schools under agrenliment Schoolchoice

between 1991 and 1996 ledanexodusfrom lower-decile schoolinto high-decile schools. The

authors cautioned that parents in the New Zealand school marketplace weratiofuatty

disabled due to limited and cumbersome sourcedafration about school qualits a result

Athe mix of students at the school, and espec

sources of imperfechformation about schoolqualdy ( p. 198) .

As covered in Chapter 1, New Zealand parents can search individual schools theough th
Ministry of Education websitebut there is neffectiveway to make comparisonSven more
problematic is the fact thaecile rank remainsfaont-facingmetric available to parents about
schools in these search&se Ministry reported in 2012 that thise of the decile rank would
become restricted but the initiative remainsfulfilled at the close of 2013ougherty et al.
(2010)present SmartChoicea simple online toolvhere users (parents) can enter in an address
and seall schools that are available to their chi&thml performance, racial balance and
distance betweemc hool s i n t h earejnaudedp.8). A sveb@pplicationdikes e t
SmartChoices should be considered in the New Zealand education system, with school decile

taking a back seat to summary statson achievement amquogrammatic offerings. Such a tool

194



would be a great investment in improving the

updated.

At the macro (metropolitadivel, educational opportunity and access must be evaluated
ard enhanced. In a similar approach as employed in Pagedgraphies containing scheajed
children should be evaluated from the perspective of access to choice and schooling opportunity.
By guiding or directing the placement of home zones under citamees of over subscription
the Ministry of Education couldreate opportunities and conditions for diversitlecommend
that the Ministry evaluate each home zone for its added effect on restricting access to educational

opportunity and mandate that soledraw zones with greater degrees of overlap in such cases.

Achieving a healthier education market place will be a difficult task to accomplish.
Significant economic and social factors will dampen the ability of the Ministry to increase
oversight of scbol enrollmentscheme policyBy estimating partial equilibrium effect of the
removal of home zones for housing pricd#sa and BoeGibson (2014 provide compelling
evidence of the challenge. The madivantaged residents of the regemuld face housingrice
drops of at least $20,0(p.17).Resistance to increased oversight could be expected from those
who have alreadyoted with their feetthei h o meowner s (who) have paid
dwel ling that includes the expected vi@al ue of
18). Home zone oversight also faces societal challer&asrtWells et al.(2012) propose that
school district boundaries (which are social boundaries) bytoagg. m pr esence act t
ony opportunities but the very meaning of scho

Ahelp to |l egitimize the symbolic boundaries, 0o
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factors, including the reputation and status of an institution, whitthrn shape and constrain

the distribution otangiblefactors such as material resources, teacher quality and curricular

of feri ngRighards(014p8tesH [ 1 ]t i s difficult to assess
geographic features are truly barriers or whether they are often symbolic boundaries that

maintain separation betweerstarically distinct communitigs(p.1129).For these complex and

interrelated reasons, improvements to the education market will be difiéaiplement.

Linking New Zealand to the wider educational reform discourse

Tomorrowbés Schools contains sever al par al |
findings reported here externally relevant. In the United States, charter schools are $&t up t
schools of choice that are funded publicly and governed autonomausdjting that is quite
comparable to New Zeal andds educatismemal | ands
motivations in the charter school context abroad has been hamsyrissyiés of selection bias
(Henig, 2008 and problems with identification stratedisnmer & Guarino, 2013 For
example, the charter school movementlhesn evaluated for its potential to create conditions
whereby uawanted students (students of minority status;p@sforming students and students
with special needds) 6wdHwlwk vieee , 6 iushed di fficul
that charér schools, or public schools, pushoutdawe hi evi ng studentséit is
occur in subt | gZimren&Guasinoa2018,.r4¢2The guthorsoempirically
evaluate whether or not studgmxiting charter schools are more likely to be-fmevformers but

find no compelling evidence supporting the widelydorsed theoryA limitation of this work
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and others |l ays in its imprecision in being a
between public and charter schools. The authors attribute exit to parents rather than to schools,
and al so suggest movement may be more to do w
motivation to push them out (p.473). Where the body of reséantdte has relied on dema&nd

side empirics and foggy suppsjde explanations of sorting the New Zealand case provides an

empirical breakthrough.

Conditions of decentralization, competition and choice either permit (schools are
empowered to draw their amhome zones) or compel (incentives are perverse) schools to take
strategic action leading to unintended consequences. In Chile, findings were not dissimilar.

Hsieh and Urquiola (2003t udy t he case of that countryds e
acomplemerdry phenomenon that takes place inrtteket for schooling. Parents are seeking

to place their child in a setting that offers the best peer groups, whilst schools attempt to attract

the best students in an effort to improve their product{atg lower costs by taking on the least
expensivestudents to educatelhe end result, according to the authors is a sorting equilibrium
among schools that is polarized. The complementarities of these preferences along the supply
and demand side for schooling underscore the competition dyramaier decile schools
operating autonomously i n N&wdoZ @994 anardfacfoh c e a
being forced to compete while laokj adequate community and governance support by default.

In the charter school example, schools opening up in disadvantaged areas in are met with deep
challenges in absence of strong communities of sugidertig, 2003 and are found to divert

funds from improving the technical core to advertising in order to compensate for losing pupils
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(Lubienski, 2005%. L. A. Huerta and Zuckerman (2008¢scribe the tension facing charter school
administrators who would have been expected to engage in technical efficiencies that improve

school quality as a consequence of being locally managed and competitive.ofetg ani zat i on
that challenge institutionalized conceptions of effective schooling may be seen as ineffective and

ri sk their | egitimacy, 0 narrowing behavior to
traditional public school norms. High decile solwin New Zealand confirm this by actively

zoning out disadvantaged students in a bid to preserve their reputation and student body

composition in the market.

In a thoughtful review of the international experience andesce, Lubienski (2014)
writes fdis-intermediation is less about devolving authority to local actors in order to produce
more effective or equitable outcomes, and instead actually represents a centralization of policy
power into the hands of nestateactor® ( p. 42 4) . | schatteln reanddemiennt e d St at
organization entities are outputting schools as chidine er e by creating a fAde |
model to supplant democr at i ddalelwy pood darecryo lell e d ess
influencing education in New York City and Chgoasthe newmeso(p.432).Education reform
results not in enhancements to the technical core or to educational-qadiey it facilitates a
transition of power from one institution to anothEne New Zealand example reminds us that
localcontrolisnot wi t hout iits weaknesses -giztdeffitJheal
solution. As the New Zealand government seeks to reform its own Education Act though 2016
policymakers would do well to review lessons from the United States. By plaaaens

achievement at the fore while also encouragmegelevel collaboration, new incentives for
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discontinuity will inevitably surface. Schools at a competitive disadvantage face added

obligations to achieve, and motivationgyerrymandemay become evemore acute.

The template provided in this study for examining the landscape of educational choice
and schooling opportunity as a consequence of system design is also helpful in answering
guestions about the #fAchoi c. eausn{2008joundthealgpeafe s cr i
the effect of exercising choice on high school completion to vary depending on the
socioeconomi@and background characteristics of the chooser. The author was unable to
empirically explain this o6varying effectd of
AFurther research could determine the mechani
effect varies in different types of programs and across different locales and student
subpopulations, and why higithievirg students seem to benefit more 19p)..The findings
presentedherealsoindicatethe presence of choice is not entirely synonymous with educational
opportunity By calculatingschoolchoiceand schoolingpportuniy setsat the householtevel
and linking themogethergeographicallythis work illustrates thagchool boundaries aggregate
toproducedic hoi ce ef f amwdsbouselwldso eduaatiommarket is the same,
despite the fact th&iey householdtharacteristics drive disparitigsor New Zealand students, it

is the home ane boundaries th&tuly make or breakhe educational experience.
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APPENDIX

Appendix 1 How the New Zealand School Decile is Calculated

The following table describes the deditculation process

Stage Description
1 Each school provides all student addresses to the Ministry.

2 Student addresses are assigned to the smallest Census areas called meshbl
meshblock contains around 50 households. Only Census informatioousehold:
with schootaged children is used. The number and percentage of students frc
each meshblock is determined.

3 The meshblock is examined against the five folloveogioeconomidactors:

Household The proportion of households with egalent income (adjusted for

incomes the number of adults and children in the household, and the ag
the children), in the lowest 20% nationally. Households with a
member who is employed are usually not included in this group
are all households supported @benefit.

Occupation The percentage of employed parents in occupations that are at
levels 4 or 5 (of the 1 to 5 levels in the Australia and New Zeale
Standard Classification of Occupation (ANZSCO)). These inclu
all labourers, all machine opéoas and assemblers, and others w

75 :

Available at:
http://www.minedu.govt.nz/NZEducation/EducationPolicies/Schools/SchoolOperations/Resourcing/ResourcingHand
book/Chapterl/DecileRatings.aspx#how

208



Stage

Description

work in occupations at these lower skill levels irrespective of the
sector/type/profession involved.

Household The percentage of households with an equivalised crowding inc

crowding greater than one. This index igtproportion of household membe
per bedroom adjusted for the presence of children under 10, ev
two of whom are assigned to share a bedroom; couples, and ot
are each assigned their own bedroom.

Educational The percentage of parents&th no tertiary or school qualifications.
gualifications

Income The percentage of parents who directly (ie not as a partner) rec
support a Domestic Purposes Benefit, Unemployment Benefit or Sickne
and I nvalidodés Benefit i n paftems:

receiving the Family Tax Credit.

The five census factors are weighted by the number of students from each
meshbl ock. This means that meshbl o
live will have little impact on its decile., while those imymore will have a great
impact.

Schools are ranked in relation to every other school for each of the five factor
receive a score based on the percentile they fall into.

The five scores for each school are added together (without any wgg)hid give
a total. This total gives the overall standing of the school in relation to all othe
schools in the country.

Schools are then placed into ten groups called deciles, each having the same
of schools.
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Tablell-8 New Zealand operational funding as it impacts school décile
Operational funding

Within a school ds operational funding, decil e
1 Targeted Funding for Educational Achievement
1 the Special EducatioBrant
1 the Careers Information Grant.

Resources

Ministry of Education resources determined by
(d t o

1 Kura Kaupapa MUori transport eciles 1

1 Priority Teacher Supply Allowance (deciles 1 to 2)

1 National Relocation Grant (deciles 1 to 4)

1 Decile Discretionary Funding for Principals (deciles 1 to 4)

1 Resource Teachers of Learning and Behaviour (RTLBS)
Learning Support Funding (deciles 1 to 10)

1 RTLBs for years 11 to 13 (deciles 1 to 10)

1 School Property Financial Assistance scheme (deciles 1 to 10)

T Study Support Centres (deciles 1 to 3)

1 Social Workers in Schools (deciles 1 to 5)

T District Truang Service (deciles 1 to 10).

6 Available at http://www.edcation.govt.nz/school/runnirgschool/resourcing/operationfinding/schooldecile
ratings/#Which
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Appendix 2 School Types

Tablell-9 New Zealand School Types

Sample (N=886) New Zealand 2012 Totals (N=2,548)
School Types Count Shareof Enrollment| Share of Count Share of Enrollment Share of
Schools Enrollment Schools Enroliment

Full Primary (Year 18) 292 33% 74,332 20% 1,100 43.2% 175,498 23%
Contributing (Year 36) 368 42% 122,197 32% 772 30.3% 213,912 28%
Composite (Year-10) 4 0.2% 486 0%
Composite (Year-15) 22 2% 9,555 3% 149 5.8% 42,152 6%
Restricted Comp(Yr 7-10) 1 0% 0% 4 0.2% 1,340 0%
Intermediate (year 7and 8) 71 8% 32,400 9% 120 4.7% 53,944 7%
Correspondence School* 1 0.0% 7,542 1%
Secondary (Year-10) 2 0.1% 1,845 0%
Secondary (Year-15) 34 4% 26,708 7% 99 3.9% 58,214 8%
Secondary (Year-25) 97 11% 111,908 30% 236 9.3% 207,319 27%
Secondary (Year 115) 2 0.1% 909 0%
Kura Teina** Composite 1 0% 27 0%

Special School*** 39 1.5% 2,959 0%
Teen Parent Unit® 20 0.8% 0%
Grand Total 886 100% 377,127 100% 2,548 100% 766,120 100%

* A distant education service offering learning programmes for children aged three to five years. An optionréar whitdare unable to attend or have limited access to g
early childhood services because of isolation, illness, a physical disability or itinerancy.

**An applicant school accepted into the preparation and assessment process for establishmenbas a Se&i5 Te
unit of an existing Kura Kaupapa MUor i called a Kura
Tuakana. Kura Teina's c&ither be a primary or a composite school.

***A school providing specialist education or support for students with specific physical, behaviour, sensory or intslippidineeds.
A unit, attached to a host secondary school, providing educagiomglammes for teenagers who are pregnant or who have prime responsibility for their children's caf
who have enrolled within the age range to receive free education (i.e. up to age 19 years).
Source: http://www.educationcounts.govt.nz/dataservitmesggry#schooltypes

Aho Mat ua Ku rside s#tallitep al
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Appendix 3 Calculation ofhome zonelecile rank

For the estimate of zone decile,meshblocks with no children are removed, as in the calculation of
school decile, households from meshblocks with no school aged children were not included.
Across the sample of 17,335 populated meshblocks in the four metropolitan areas of the study,
86 had no children in 2006 leaving 17,360 meshblocks eligible to be spatially matched to
geographies using GIS. Upon linking census data to geogrpahies, the sas\phatched at

15,952 meshblocks for the final sample used in this portion of the analysis.

Household IncomeAs per the Ministry of Education criteria for calculating income, all

households in meshblocks containing children with income in the bottormatétally are
calculated for eachome zoneStatistics New Zealand provides annual decile ranks of household
income for New Zealand, and in the year ending June 30, 2007 the second decile includes
households earning up to and including $25,(B®scand, 2007 Because meshblock data

about household income appears in segments, all households that were listed as having

household income at $30,000 and belov006 were tallied for each meshblock.

OccupationAs per the school decile calculation, the percent ohtimee zoneneshblocks
populated with children that are employed in skill levels 4 or 5 of the ANZSCO classification.

This includes the following ¥ie categories of employment: Community and Personal Service
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Workers, Clerical and Administrative Workers, Sales Workers, Machinery Operators and

Drivers and Labourers9

Household CrowdingThe Ministry of Education estimates household crowding as the

propation of household members per bedroom which is adjusted for the presence of children.
Households with children under the age of 10 are allotted one bedroom per two children, while

all other household members are allotted one bedroom. In order to com&dleplicating the

measure of crowding fdrome zoneneshblocks, data from statistics New Zealand households

was combined with data from dwellings. Each m

divided by its mean number of bedrooms per dwelling.

Educational Qualification$-or each meshblock in tHeome zondghe number of habitants with

no tertiary or school qualifications is calcula&dl By

Income SupporiThe proportion of people for each meshblock populated with children who

received one otfhe following benefits: Domestic Purposes Benefit, Unemployment Benefit,

Sickness Benefit, l nval i ddébs Benefit.

9 http://www.dol.govt.nz/publications/research/ditch/ditch_09.asp

8 http://www.stats.govt.nz/Census/ab@@06 census/infamationby-variable/qualificatiorhighestsecondary
schootandpostschool.aspx
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Appendix 4

Data Appendix

Tablell-10 School Variable¥

Variable Description

School ID Unique number assigned to each institution

School Name Full name of each institution

Telephone Telephone number for each institution, including area code

Fax Facsimile number for each institution, including area code

Email Email address for appropriate administrative contact for institution
Principal Current principal at school

Street Street for location address

Suburb Suburb for location address

City Town or city for location address

Postal Address 1
Postal Address 2
Postal Address 3
Postal Code
School Type
Definition

Authority
Gender of Students

Territorial Local
Authority

Regional Council

Census Area Unit
Ward

Ministry of
Education Local

Office
General Electorate

MUoTr i

El ec MUOori el

P O Box, Privée Bag or rural delivery number for postal address
Suburb for Postal Address

Town or city for Postal Address

Postcode used by NZ Post for Postal Address

Type for each institution

Definition provides further descriptive information on the type of each
institution

Describes the ownership/operation or registration status of each
educational institution

School gender i.e. Gender of students that schoolsfoate

The territorial authority area the school is locatedTihe territorial
authority boundaries are defined by Statistics New Zealand.
The regional council area the school is locatedRegional Council
boundaries are defined by Statistics New Zealand.

The census area unit area each school is locategieinsus Area Unit
boundaries are defined by Statistics New Zealand.

The Ward area the school is located in. Wards are sutmfigisf
territorial authorities.

Ministry of Education Local Office district each institution is located in

General electoral district for the area where an institution is located. E
on the elearal boundaries for the 2008 election
ectoral di strict for th

8 Available at http://www.educationcounts.govt.nz/dseéavices/directories/lisif-nz-schools
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Longitude
Latitude
Decile

School Rolls

on the mUori electoral boundar.i
Longitudinal ceordinate where the institution is located.

Latitudinal ceordinate vihere the institution is located.

A schools decile indicated the extent to which the school draws its
students from the lowocioeconomicommunities. Decile 1 schools are
the 10% of schools with the highest proportion of students fihenfow
socioeconomicommunities, whereas decile 10 schools are the 10% ¢
schools with the lowest proportion of these students. A schools decile
not indicate the overaflocioeconomienix of the school.

The most upto-date roll data availableThe roll information will be older
that the date of the release of the directory.
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Tablell-11 List of schoolswith noinformation on home zones

Home zones by issue and status in final sample

ID Name Dec City Sector Authority  Issue
ile
27 Long Bay College 10 Aucklan  Secondary State Zone hanebdrawn
d (Year 915)
35 Carmel College 10 Aucklan  Secondary State No Zone Map
d (Year 7#15) Integrated Available
47 St Dominic's 6 Aucklan  Secondary State No Zone Map
College d (Year 7#15) Integrated Available
58 Tangaroa College 1 Aucklan  Secondary State Zone hanebrawn
d (Year 915)
59 Sacred Heart 8 Aucklan  Secondary State No Zone Map
College d (Year 715) Integrated Available
87 Howick College 10 Aucklan  Secondary State Zone hanedrawn
d (Year 915)
252 St Patrick's Colleg 9 Wellingt Secondary State No Zone Map
on (Year 915) Integrated Available
265 St Oran's College 10 Wellingt Secondary State Zone area> = city
on (Year 7#15) Integrated area
335 Middleton Grange 9 Christch  Composite State Zone hanetrawn
School urch (Year 115) Integrated
335 Middleton Grange 9 Christch  Composite State 2 different
School urch (Year :15) Integrated boundaries defined
380 St HildasCollegiate 10 Otago Secondary State Zone area> = city
(Year 715) Integrated area
386 Columba College 10 Otago Composite State Zone area> = city
(Year :15) Integrated area
387 John McGlashan 10 Otago Secondary Stae Zone area> = city
College (Year #15); Integrated area
452 Southern Cross 1 Aucklan  Composite State Zone hanetrawn
Campus d (Year 115)
452 Southern Cross 1 Aucklan  Composite State 3 different
Campus d (Year 115) boundaries defined
536 Kavanagh College 8 Otago Secondary State Zone area> = city
(Year 715) Integrated area
1192 Dunedin Rudolf 7 Dunedin  Full Primary State No Zone Map
Steiner School Integrated  Available
1219 Balmoral School 9 Aucklan  Full Primary State Zone hanedrawn
(Auckland) d
1278 Forrest Hill School 9 Aucklan  Contributing State Zone hanedrawn
d
1316 Holy Cross School 4 Aucklan  Full Primary State No Zone Map
(Henderson) d Integrated Available
1382 Mt Carmel School 9 Aucklan  Contributing State No Zone Map
(Meadowbank) d Integrated Available
1578 Woodlands Park 10 Aucklan  Contributing State Zone hanetrawn
School d
1635 Discovery One 6 Christch  Full Primary State Zone area> = city
School urch area
1663 Stella Maris 10 Aucklan  Full Primary State No Zone Map
Primary School d Integrated Available
3521 St Bernadette's 3 Christch  Full Primary State No Zone Map
School (Hornby) urch Integrated Available

Statusin analysis
of boundary
discontinuity
Included
Excluded
Excluded
Included
Excluded
Included
Excluded
Excluded
Included
Included
Composite Zone
Excluded
Excluded
Excluded
Included
Included
Composite Zoa
Excluded
Excluded
Included
Included
Excluded
Excluded
Included
Excluded
Excluded

Excluded
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3711 Balmacewen 9 Dunedin Intermediate State Zone hanedrawn Included

Intermedige

4117 Liberton Christian 8 Otago Full Primary State Zone area> = city Excluded
School Integrated area

6930 Botany Downs 10 Aucklan  Secondary State Zone hanedrawn Included
Secondary College d (Year 915)
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Appendix 5 Metropolitan Area Sample Exclusions

In the case of one territorial authorifyranklin District (TA 010), meshblocks were members of

both region 03 and region 02. Only those schools contained in Franklin District Territorial

Authority 010 thatvere a part of Auckland Region (02) were included. This means that the city

of Pukekohe of Region 02 was included in the analysis, however the town of Tuakau further to

the south was excluded. Schools between the two areas in some cases hade hora zones th
overlappd both regions. During the matching process of meshblock data between the census and
spatial boundaries for each of the 13 territorial authorities, it was determined that the

Christchurch region (TA 060) included TA (061) in the census datadmispatially

di fferientiated into to TA6s (060 and 061). A
the final matching of space to data as these areas were outside the 13 Territorial Areas as defined

although they were included in 2006 meshblockisedsnging to TA 060.

Two schools with home zones (ID 45 and 1452) were contained in region 03 with the majority of
their school zones covering the Pukekohe area of region 03. These schools were removed from
the home zone analysis for consistencey. Forgpatial census data, 18,274 meshblocks were
identified across the 5 metropolitan areas, of these, 823 had a population of zero in 2006 (of
which 607 had zero population across 1996, 2001 and 2006). Another 5 meshblocks were
identified as being islands wifpopulation in 2006 of 9 or less and were removed leaving an
eligible sample of 17,446 populated meshblocks. Of this sample, a further 1,410 meshblocks

were identified as having no children under the age of 19 in 2006.
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In 33 cases, meshblocks were rantiguous (the number of duplicates per meshblock ranges
from 2 to 39 for a total of 206 cases). Of the 33 meshblocks with multiple geographies, 12 had
no population and were removed (n= 119 geographies). The remaining 21 had a population and
were examinehdividually to identify the main geography associated with thegmmiguous
meshblock set, leading to 66 land parcel deletions for the 2tamiguous meshblocks. All
characteristics attributed to the meshblock were kept in the data for analysislyine

dominant geography in these 21 cases was retained for spatial analysis. The size of the
geographies that were removed ranged from a few meters wide to a maximum of 800 meters (in
one case) averaging 0.06 krin most cases, the parcels of lanak tivere removed were small
islands adjacent to the main geography of the meshblock. A complete list of removed

meshblocks and 1998006 populations is available upon request.
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Appendix 6 BDD Design Meshblock Duplicates
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Tablell-12 Meshblock duplicates

Number of Meshblock Duplicates BDD Analysis

Count of Duplicated Frequency Percent Cumulative
Meshblocks

0 4,477 11.94 11.94
1 7,380 19.68 31.61
2 7,485 19.96 51.57
3 6,288 16.76 68.33
4 4,770 12.72 81.05
5 3,054 8.14 89.19
6 1,918 5.11 94.31
7 928 2.47 96.78
8 738 1.97 98.75
9 240 0.64 99.39
10 121 0.32 99.71
11 96 0.26 99.97
12 13 0.03 100
Total 37,508 100
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Appendix 7 Home zonelenurei Sensitivity Analysis

| estimatee ach school 6s home zone decile rank usi
school stdentbody decile formula). Each home zone is assigned a decile rank relative to other
home zones based on the same five decile composition characteristics as employed by the
Ministry of Education in school decile calation$? (seeAppendix 3or more details on the
calculation of the school zone decile rank). Using the full sample of meshblocks, decile ranks are
calculated for each of the five indicators (income, education, occupation, household crowding,
and pwlic assistance) and assigned to each meshblock. For example, if a given meshblock has
17-percent of its adult population receiving some form of public benefit, the meshblock is
assigned a public assistance decile rank of 3 which is based on its pesitive to all other
meshblocks across the sample. Once assigned, the five decile ranks associated with the five
indicators per meshblock are summed and divided by five for a single decile rank for each
meshblock. As in the case of the school decile foamaly those meshblocks that are populated
with children are included in the home zone decile calculation. Meshblocks are weighted by the
number of children and the percentage of area of the meshblock falling inside the zone and then
aggregated to the hanzone level for a final decile estimate. This will provide an opportunity to
det er mi ne whet hé&dody@mpesitibnasanl equdibriwam withdite lome zone

composition. Home zones that have been in place for longer are expected to haveestkeool

82

See
http://www.minedu.govt.nz/NZEducation/EducationPolicies/Schools/School@pes&Resourcing/ResourcingHan
dbook/Chapterl/DecileRatings.aspx
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ranks that reflect the composition of their home zones. In cases where home zones are newer,
school student body composition is expected to evolve in the direction of school zone

composition.

By graphing school decile rank against home zone conosiécile as calculated, a baseline
overview of the relationship is provideBligurell-14). Difference in homezone decile rank

compared to school decile rank average86 with a standard deviatiof £.93. The range is

from -5.1 to 2.9 between home zones and schools. That is to say, schools are expected to change
in decile rank based on their catchment area composition by between minus 5.1 and plus 2.9
deciles over the sample, with time. A scattedecile differences over school decile indicates

that low decile schools have school zones with higher decile ranks and the inverse is true in high
decile schools. When looking at the relationship between direction of difference in home zone
rank to schobrank and the year the school enacted a home zone, there is no clear pattern
present. This could indicate that school s ar

as a function of time, as hypothesized.
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Homezone decile minus school decile, 2009
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Figurell-14 Estimated distance between school decile and home zone decile by school decile
rank (left) and by year scheme enacted (right)

Homezones by months in operation and city
N=372 zones as of September 2010

Auckland Christchurch

‘8_ _

=

(L]
5 __1
L]
5 = el Bewm
ﬂ% 5 Dunedin Wellington
IC 2

=

(L]

o pil " — ' —h—'—d_'_

0 50 100 150 0O 50 100 150

Mumber of months in operation (homezone)
Graphs by City

Figurell-15Home zons by tenure

225



9¢¢

Appendix 8 BDD Results School Gender & Decile Grouping Results

Tablell-13 Bourdary Discontinuity Desiga School Gender Model with City Fixed Effects

1is 70100% inside; O is less than 30% inside Gender Model Coed Girls Boys

Distance from MB to school (km) 0.969 (-2.14) 0.972 (-2.04) 0.528" (-7.81) 0.780" (-3.33)
Numbersamesector schools located in MB 0.710" (-4.24) 0.707" (-4.29) 0.969 (-0.02) 0.556 (-0.59)
Sum of scheme seats available to MB (per 100) 1.020” (5.80) 1.019” (5.11) 1.016 (1.16) 1.040° (3.16)
Pop ul9 (2006) 0.999 (-1.47) 0.999 (-1.43) 0.998 (-0.32) 1.003 (0.56)
Private occupied w/ children (MB perc growth-96) 1.299 (2.57) 1.265 (2.18) 3.320 (2.03) 1.105 (0.24)
Median family income 2006 (log) 1.013 (0.15) 1.038 (0.39) 0.855 (-0.61) 0.729 (-0.70)
Percent Unemployed 0.727 (-0.50) 0.765 (-0.42) 30.03 (0.81) 0.00244  (-1.70)
Educollege or higher (percent) 0.905 (-0.39) 0.876 (-0.49) 0.166 (-1.31) 5.483 (2.92)
Blue collar workers 2006 (percent) 0.811 (-1.13) 0.785 (-1.23) 1.043 (0.04) 0.870 (-0.19)
No partner (percent) 0.316" (-4.79) 0.317™ (-4.71) 0.167 (-1.25) 0.852 (-0.19)
Movers (percent) (in res less than 5 yrs) 0.430™ (-4.58) 0.420™ (-4.56) 0.532 (-0.72) 0.924 (-0.09)
Pop MUor i (percent) 0.845 (-0.51) 0.867 (-0.42) 0.0517 (-2.24) 8.199 (1.03)
Pop Pacifica (percent) 0.372" (-3.34) 0.386 (-3.20) 0.0110 (-1.92) 0.294 (-0.33)
Pop Asian (percent) 0.488" (-2.84) 0.506" (-2.63) 0.0634 (-2.54) 0.547 (-0.46)
Pop Middle Eastern/Latin American/African (percent) 0.148 (-2.25) 0.130 (-2.29) 0.0208 (-1.71) 2.226 (0.13)
Pop dher (percent) 0.800 (-0.65) 0.872 (-0.40) 0.0286 (-2.57) 0.206 (-0.84)
bot_tot 1.058 (2.06) 1.062 (2.16) 1.214 (1.40) 1.458" (4.34)
bot_percmin 1.464 (1.85) 1.405 (1.67) 0.222 (-0.90) 0.0108 (-3.09)
Wellington 1.080 (0.68) 1.029 (0.26) 6.380 (2.40) 0.752 (-0.68)
Christchurch 0.711" (-3.91) 0.705" (-3.87) 0.267" (-3.09) 1.020 (0.05)
Dunedin 0.883 (-0.61) 0.886 (-0.55) 0.452” (-4.07)

genderofst==Girls School 1.483 (1.46)

genderofst==Boys School 0.0970"  (-4.50)

(boys==1%¥perc_mov_06 3.645 (2.76)

(boys==1)*perc_nopart06 5.536 (2.00)

(boys==1)*bot_tot 1.106 (2.45)

(boys==1)*bot_percmin 0.0762"  (-3.82)

(girls==1)*perc_asian 0.135 (-2.54)

(girls==1)*perc_oth 0.0310"  (-3.79)

Observations 24006 22007 1082 917

Pseudd?? 0.031 0.028 0.133 0.096

N_clust 372 358 8 6

Exponentiated coefficientg;statistics in parentheseg < 0.05,” p<0.01,” p<0.00
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Tablell-14- Boundary Discontinuity DesignLogistic School Decile Model with City Fixed Effects

1is 76100% inside; 0 is less than 30% inside DecileModel Low Decile Mid Decile High Decile
Distance from MB to dwool (km) 0.966* (-2.39) 0.987 (-1.00) 0.931* (-2.86) 0.962 (-1.39)
Number samesector schools located in MB 0.712%** (-4.23) 0.859 (-0.78) 0.791 (-1.49) 0.655*%** (-4.06)
Sum of scheme seats available to MB (per 100) 1.016*** (6.18) 1.021 (1.84) 1.014%** (3.29) 1.018*** (5.00)
Pop ul9 (2006) 0.999 (-1.22) 0.998 (-0.92) 0.999 (-0.85) 0.999 (-0.82)
Private occupied w/ children (MB perc growth-96) 1.258* (2.24) 0.852 (-0.55) 0.799 (-1.28) 1.797%* (4.38)
Median family income 2006 (log) 1.082 (0.87) 1273 (1.25) 1.082 (0.56) 0.992 (-0.06)
Percent Unemployed 0.667 (-0.63) 0.242 (-1.05) 0.835 (-0.15) 0.748 (-0.31)
Educollege or higher (percent) 0.357* (-2.41) 2.758 (0.90) 0.178*** (-3.98) 1.202 (0.55)
Blue collar workers 2006 (percent) 0.785 (-1.29) 0.783 (-0.49) 0.842 (-0.52) 0.731 (-1.18)
No partner (percent) 0.399*** (-3.84) 0.928 (-0.11) 0.237** (-3.05) 0.412** (-2.76)
Movers (percent) (in res less than 5 yrs) 0.503*** (-3.86) 0.575 (-1.03) 0.995 (-0.02) 0.341%** (-4.60)
Pop MUo r i (percent) 0.936 (-0.20) 4.597* (3.14) 1.009 (0.01) 0.454 (-1.52)
Pop Pacifica (percent) 0.550* (-2.01) 2.657* (2.73) 0.195** (-2.85) 0.0182**  (-8.64)
Pop Asian (percent) 0.770 (-0.90) 2.851 (1.48) 0.565 (-1.53) 0.278*** (-4.05)
Pop MiddleEastern/Latin American/African (percent) 0.179* (-1.97) 3.881 (0.70) 0.115 (-1.62) 0.328 (-0.88)
Pop other (percent) 0.769 (-0.77) 6.474 (1.49) 0.622 (-0.85) 0.734 (-0.68)
bot_tot 1.009 (0.33) 1.035 (0.74) 1.030 (0.72) 1.135* (2.60)
bot_percmin 1.309 (1.34) 0.937 (-0.22) 1.388 (0.87) 1.361 (0.89)
Wellington 1.052 (0.42) 1.099 (0.32) 1.256 (0.82) 1.009 (0.07)
Christchurch 0.680*** (-4.60) 1.267 (1.06) 0.552%** (-3.90) 0.687*** (-3.37)
Dunedin 0.880 (-0.65) 0.622 (-1.73) 0.448%* (-3.37) 1.118 (0.50)
low_dec 0.849 (-1.34)

high_dec 0.445* (-2.35)

(high_dec==1)*perc_coll06 3.157* (2.08)

(high_dec==1)*perc_pac 0.0262*** (-6.71)

(high_dec==1)*perc_asian 0.373* (-2.79)

(high_dec==1)*bot_tot 1.129* (2.41)

Observatbns 24006 3068 7502 13436

Pseudo R2 0.037 0.014 0.030 0.053

N_clust 372 53 99 220

Exponentiated coefficients; z statistics in parentheses * p < 0.05, ** p < 0.01, ** p < 0.001



Appendix 9 BDD Sensitivity Analysis

Tablell-15Boundary Discontinuity DesighSensitivity Analysis Metro Models

IN2 IN GLM
main
Distance from MB to school (km) 0.967* (-2.26) 0.953 (-1.94) 0.969* (-2.34)
# samesedor schools located in MB  0.716** (-4.15) 0.750* (-2.54) 0.724** (-4.33)
Sum schemseatsavailable(per 100)  1.017*** (6.65) 1.046*** (8.75) 1.017*** (7.18)
Pop ul9 (2006) 0.999 (-1.41) 0.999 (-1.26) 0.999 (-1.60)
Private w/kids (MB %growth 0696) 1.293* (2.49) 1.257 (1.60) 1.267* (2.47)
Median family income 2006 (log) 1.028 (0.31) 1.128 (2.01) 1.033 (0.39)
Percent Unemployed 0.667 (-0.63) 0.236 (-1.76) 0.615 (-0.81)
Edu-college or higher (percent) 0.615 (-1.85) 0.407* (-2.37) 0.628 (-1.89)
Blue ollar workers 2006 (percent) 0.956 (-0.23) 0.929 (-0.26) 0.954 (-0.25)
No partner (percent) 0.347** (-4.58) 0.358** (-3.19) 0.378*** (-4.46)
Movers (percent) (inres lessthan 5y 0.457** (-4.44) 0.417** (-3.70) 0.492*** (-4.27)
Pop MU o (percent) 0.749 (-0.88) 1.124 (0.28) 0.765 (-0.86)
Pop Pacifica (percent) 0.332*** (-3.69) 0.381** (-2.67) 0.366*** (-3.55)
Pop Asian (percent) 0.452*  (-3.16) 0.655 (-1.33) 0.478** (-3.11)
Pop MELAA (percent) 0.135* (-2.35) 0.229 (-1.23) 0.160* (-2.28)
Pop other (percent) 0.685 (-1.12) 0.459 (-1.69) 0.717 (-1.06)
bot_tot 1.062* (2.36) 0.991 (-0.28) 1.052* (2.12)
bot_percmin 1.513* (2.07) 1.543* (1.99) 1.456* (2.04)
Wellington 1.931* (2.29) 1.887* (1.96) 1.853* (2.27)
Christchurch 0.694*** (-4.31) 0.825 (-1.63) 0.721*** (-4.15)
Dunedin 0.366*** (-4.81) 0.493** (-2.88) 0.418** (-4.47)
(Dunedin==1)*perc_coll06 124.7+* (5.09) 243.8*** (5.30) 74.28** (4.65)
(Wellington==1)*perc_bluea06 0.236** (-2.58) 0.455 (-1.16) 0.260* (-2.57)
(Dunedin=1)*perc_pac 0.0345* (-2.40) 0.689 (-0.20) 0.0509* (-2.28)
Observations 24006 12892 24916
Pseudo R2 0.031 0.063
AIC 32275.8 16753.4 32368.0
BIC 32478.0 16940.1 32571.1
N_clust 372 368 372

Exponentiated coefficients; z statistics imgraheses* p < 0.05, ** p < 0.01, *** p < 0.001
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Tablell-16 Boundary Discontinuity DesignSensitivity Analysis Sector Models

IN2 IN GLM
main
Distance from MB to school (km) 0.952* (-2.40) 0.927* (-2.22) 0.954* (-2.52)
Number samesector schools located in MB 0.785* (-3.01) 0.785* (-2.19) 0.788*  (-3.20)
Sum of scheme seats available to MB (per 100) 1.016*** (4.19) 1.067** (7.67) 1.017**  (4.69)
Pop ul9 (2006) 0.999 (-0.87) 0.998 (-1.42) 0.999 (-1.10)
Private occupied w/ children (MB gsowth 0696)  1.310** (2.61) 1.256 (1.58) 1.285**  (2.62)
Median family income 2006 (log) 1.015 (0.17) 1.080 (0.65) 1.017 (0.21)
Percent Unemployed 0.731 (-0.50) 0.253 (-1.65) 0.672 (-0.67)
Edu-college or higher (percent) 0.762 (-1.05) 0.393* (-2.50) 0.751 (-1.18)
Blue collar workers 2006 (percent) 0.804 (-1.18) 0.884 (-0.49) 0.813 (-1.19)
No partner (percent) 0.284*** (-5.19) 0.259***  (-4.05) 0.309***  (-5.17)
Movers (percent) (in res less than 5 yrs) 0.448%** (-4.55) 0.388***  (-4.04) 0.485**  (-4.37)
Pop MU o (pércent) 0.904 (-0.30) 1.589 (2.07) 0.917 (-0.28)
Pop Pacifica (percent) 0.306*** (-4.13) 0.337**  (-3.14) 0.336***  (-4.04)
Pop Asian (percent) 0.525* (-2.54) 0.851 (-0.49) 0.551* (-2.47)
Pop MELAA(percent) 0.123* (-2.48) 0.305 (-1.00) 0.147* (-2.41)
Pop other (percent) 0.680 (-1.13) 0.490 (-1.53) 0.719 (-1.04)
bot_tot 1.056 1.79) 1.036 (0.95) 1.049 (1.66)
bot_percmin 1.433 (1.62) 1.496 (1.75) 1.385 (1.60)
Wellington 1.075 (0.68) 1.411**  (2.81) 1.074 (0.70)
Christchurch 0.700*** (-4.13) 0.752* (-2.41) 0.722%*  (-4.11)
Dunedin 0.842 (-0.91) 1.413 (1.59) 0.881 (-0.72)
secondary 1.435* (2.17) 0.801 (-0.99) 1.376* (2.03)
intermediate 1.578%** (5.82) 1.722*%*  (5.75) 1.557**  (6.08)
composite 1.451%** (3.42) 2.042**  (3.41) 1.414**  (3.29)
(composite==1)*perc_pac 11.48* (3.19) 25.20* (2.52) 9.930***  (3.30)
(secondary==1)*perc_asian 0.394* (-2.05) 0.192**  (-2.59) 0.396* (-2.16)
Observations 24006 12892 24916
Pseudo R2 0.036 0.077
AIC 32127.3 16498.5 32218.2
BIC 32345.6 16700.0 32437.5
N_clust 372 368 372

Exponentiated coefficients; z statistics in parenthe$gs< 0.05, ** p < 0.01, *** p < 0.001

229



Tablell-17 Boundary Disontinuity Design Sensitivity Analysis Gender Models

IN2 IN GLM
main
Distance from MB to school (km) 0.969* (-2.14) 0.956 (-1.86) 0.971* (-2.22)
Number samesector schools located in MB 0.710%** (-4.24) 0.745* (-2.61) 0.718**  (-4.43)
Sumof scheme seats available to MB (per 100) 1.020*** (5.80) 1.053***  (7.28) 1.020***  (6.06)
Pop ul9 (2006) 0.999 (-1.47) 0.998 (-1.49) 0.999 (-1.65)
Privaie occupied w/ children (%rowth 0696) 1.299* (2.57) 1.264 (1.64) 1.271* (2.54)
Median family incane 2006 (log) 1.013 (0.15) 1.134 (2.07) 1.019 (0.22)
Percent Unemployed 0.727 (-0.50) 0.281 (-1.55) 0.669 (-0.68)
Edu-college or higher (percent) 0.905 (-0.39) 0.614 (-1.34) 0.892 (-0.47)
Blue collar workers 2006 (percent) 0.811 (-1.13) 0.831 (-0.71) 0.817 (-1.16)
No partner (percent) 0.316*** (-4.79) 0.330***  (-3.41) 0.349***  (-4.66)
Movers (percent) (in res less than 5 yrs) 0.430%*** (-4.58) 0.424**  (-3.47) 0.465**  (-4.43)
Pop MU o (pércent) 0.845 (-0.51) 1.371 (0.74) 0.851 (-0.52)
Pop Pacifica (percent) 0.372%* (-3.34) 0.442* (-2.28) 0.407**  (-3.20)
Pop Asian (percent) 0.488** (-2.84) 0.718 (-1.04) 0.513**  (-2.81)
Pop MELAA(percent) 0.148* (-2.25) 0.324 (-0.94) 0.172* (-2.19)
Pop other (percent) 0.800 (-0.65) 0.517 (-1.40) 0.830 (-0.58)
bot_tot 1.058* (2.06) 0.989 (-0.35) 1.049 (1.85)
bot_percmin 1.464 (1.85) 1.427 (1.612) 1.409 (1.81)
Wellington 1.080 (0.68) 1.373** (2.69) 1.076 (0.68)
Christchurch 0.711%*= (-3.91) 0.869 (-1.16) 0.737**  (-3.75)
Dunedin 0.883 (-0.61) 1.452 (1.58) 0.921 (-0.44)
Girls School 1.483 (1.46) 1.221 (0.61) 1.458 (1.30)
Boys School 0.0970**  (-4.50) 0.046+* (-4.32) 0.109***  (-4.58)
(boys==1)*perc_mov_06 3.645** (2.76) 1.598 (0.50) 3.581*  (2.79)
(boys==1)*perc_nopart06 5.536* (2.00) 16.88 (1.51) 4.405 (1.82)
(boys==1)*bot_tot 1.106* (2.45) 1.149 (1.53) 1.102* (2.46)
(boys==1)*bot_percmin 0.0762**  (-3.82) 0.0658 (-1.54) 0.102**  (-3.57)
(girls==1)*perc_asian 0.135* (-2.54) 0.0681**  (-2.62) 0.150* (-2.48)
(girls==1)*perc_oth 0.0310**  (-3.79) 0.117 (-1.46) 0.04F+**  (-3.32)
Observations 24006 12892 24916
Pseudo R2 0.031 0.066
AIC 32280.9 16713.1 32371.6
BIC 32523.5 16937.0 32615.3
N_clust 372 368 372

Exponentiated @efficients; z statistics in parenthesés < 0.05, ** p < 0.01, *** p < 0.001

230



Tablell-18 Boundary Discontinuity DesighSensitivity Analysis Decile Models

IN2 IN GLM
main
Distance from MB to school (km) 0.966* (-2.39) 0.951* (-2.04) 0.968* (-2.48)
Number samesector schoolsx MB 0.712*** (-4.23) 0.749* (-2.57) 0.721*** (-4.38)
Sum of gheme seats availafger 100) 1.016*** (6.18) 1.046*** (8.70) 1.016** (6.70)
Pop ul9 (2006) 0.999 (-1.22) 0.999 (-1.29) 0.999 (-1.45)
Priv. Occ kids (MB %growth 0696) 1.258* (2.24) 1.213 (2.36) 1.233* (2.21)
Median family income 2006 (log) 1.082 (0.87) 1.224 (1.69) 1.082 (0.94)
Percent Unemployed 0.667 (-0.63) 0.230 (-1.79) 0.612 (-0.82)
Edu-college or higher (percent) 0.357* (-2.41) 0.154** (-2.79) 0.369* (-2.38)
Blue collar workers 2006 (percent) 0.785 (-1.29) 0.837 (-0.67) 0.789 (-1.35)
No partner (percent) 0.399** (-3.84) 0.446* (-2.47) 0.435*** (-3.70)
Movers (% (in res less than 5 yrs) 0.503*** (-3.86) 0.467** (-3.18) 0.540*** (-3.70)
Pop MU o (pércent) 0.936 (-0.20) 1.482 (0.92) 0.933 (-0.23)
Pop Pacifica (percent) 0.550* (-2.01) 0.634 (-1.16) 0.585 (-1.91)
Pop Asian (percent) 0.770 (-0.90) 1.245 (0.56) 0.790 (-0.86)
Pop MELAA(percent) 0.179* (-1.97) 0.351 (-0.86) 0.208 (-1.91)
Pop other (percent) 0.769 (-0.77) 0.509 (-1.47) 0.808 (-0.67)
bot_tot 1.009 (0.33) 0.972 (-0.72) 1.004 (0.14)
bot_percmin 1.309 (1.34) 1.328 (1.24) 1.263 (1.25)
Wellington 1.052 (0.42) 1.351* (2.35) 1.052 (0.45)
Christchurch 0.680*** (-4.60) 0.825 (-1.64) 0.705*** (-4.44)
Dunedin 0.880 (-0.65) 1.445 (1.63) 0.917 (-0.47)
low_dec 0.849 (-1.34) 0.819 (-1.12) 0.869 (-1.18)
high_dec 0.445* (-2.35) 0.598 (-1.26) 0.470* (-2.32)
(high_dec==1)*perc_coll06 3.157* (2.08) 5.453* (2.16) 2.997* (2.07)
(high_dec==1)*perc_pac 0.026* (-6.71) 0.02F** (-6.11) 0.029** (-7.11)
(high_dec==1)*perc_asian 0.373** (-2.79) 0.332* (-2.25) 0.391** (-2.80)
(high_dec==1)*bb tot 1.129* (2.41) 1.070 (1.12) 1.121* (2.38)
Observations 24006 12892 24916
Pseudo R2 0.037 0.070
AlC 32092.7 16641.9 32185.3
BIC 32319.1 16850.9 32412.8
N_clust 372 368 372

Exponentiated coefficients; z statistics in parenthésps< 0.05, ** p < 0.01, ** p < 0.001
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IN2 Standardized Mean Difference at the Boundary: NZ Deprivation Score
Meta-Analysis (Random Effects) Secondary Schools

%
decie0 SMD (95% CI) Weight
Auckland
1 ! ——— 0.39 (0.03, 0.76) 151
1 ! —— 0.56 (0.21,0.92) 153
1 I —— 0.78 (045, 1.11) 155
2 e —t— -0.41 (-0.72,-0.10) 157
2 —_——— 0,14 (046, 0.18) 156
3 —Q—l— -0.41(-0.74,-0.08) 155
3 —— -0.64 (-0.98, -0.30) 154
3 [ e 0.12 (0.24, 0.47) 152
a ——— -0.22 (-0.49, 0.06) 161
4 1 e — 0.46 (0.17,0.74) 160
4 . —— 027 (001, 055) 161
4 e e n— 0.19 (-0.19,0.57) 150
4 —IQ—— -0.14 (-0.46, 0.18) 156
5 L . 0.26 (-0.54, 1.06) 098
5 —— | -0.76 (-1.12, -0.40) 151
5 —— -0.02 (-0.25, 0.20) 166
s — 0,35 (1065, -0.05) 158
6 ——— -0.35 (-0.67, -0.03) 156
6 _l—O-I_ 0.11(:0.73,051) 119
7 ——— 00(0.23,022) 166
7 —— 1 116 (-L49, -083) 155
8 —— | -0.61(-0.86, -0.37) 164
8 —_——— 0,39 (1068, -0.10) 150
8 e 1 -1.80 (-2.09, -1.51) 160
9 I ——— 070 (0.24,117) 139
9 —— | -0.70 (-1.05, -0.35) 153
9 e — 29 (-0.55, -0.03) 162
9 —.—l— -0.41(-0.66, -0.16) 163
0 —— 048 (0.7, -0.25) 165
9 —_——— | 090 (1.2, -059) 157
9 : . 0.15 (0.62, 0.93) 101
10 ——i—— -0.32(-0.76, 0.12) 142
10 —— -0.72 (-1.06, 0.38) 154
10 —_— 0,38 (085, 009) 138
10 —— -0.40 (-0.79, -0.01) 148
10 —— -0.19 (-0.40, 0.03) 166
10 ——— 46 (-0.78, -0.14) 156
10 — e -0.59 (-1.08, -0.10) 136
10 —— 1 -0.73(-1.10, -0.36) 150
10 —— et — -0.07 (-0.46, 0.33) 148
10 —.—l— -0.52 (-0.90, 0.13) 149
Subtotal (\-squared = 88.8%, p = 0.000) <> 027 (0.43,-012) 6201

1
Christchurch |
5 ——t 0.21(0.48,007) 161
6 ——— -0.33 (-0.61, -0.04) 160
6 e 0.08 (-0.21,0.38) 159
6 | et 0.06 (-0.21, 0.34) 161
7 1 —— 052 (0.16, 0.87) 152
8 —|—0— -0.06 (:0.38, 0.25) 156
8 i 024(001,047) 165
8 E—— 0.25 (054, 008) 159
9 ——te .12 (:0.38, 0.15) 162
0 —— 26 (0,56, -0.00) 160
Subtotal (I-squared = 66.5%, p = 0.001) <P -0.04(-0.20,0.11) 1595
Welington !
1 I B — e 068 (0.24, 1.11) 142
5 ——— I -1.42 (-1.85,-0.99) 143
7 R N E— 009.(0.26, 0.44) 152
8 —|—.-— -0.08 (-0.41, 0.24) 155
8 e — -0.99 (-1.27,0.71) 160
9 J——.— 0.17 (-0.29, 0.63) 140
o ——— 0.25(0.74,024) 136
9 1 — e 0.88 (0.44,1.32) 143
10 e — -0.05(-0.34,0.23) 160
10 e o | -0.27 (-0.54, 0.01) 161
10 —— 0.04 (-0.24,0.31) 161
Subtotal (I-squared = 90.9%, p = 0.000) —_— T 0.12(:047,0.23) 1654

I
Dunedin 1
5 —0—|— -0.51 (-0.89, -0.14) 150
6 ——— 0.40 (-0.27, 1.07) 114
8 —— ! -2.31(-2.84, -1.78) 131
9 - -0.21(-0.53,0.12) 156
Subtotal (\-squared = 94.5%, p = 0.000) 066 (-L61,0.28) 550
Overall (I-squared = 88.9%, p = 0.000) ¢ 0.23(-0.35,-0.11) 100.00
NOTE: Weighs are from random effects analysis 1

I I I I I I I

-1 0 5 1 1.5 2 3
Dep06 lower inside Dep06 higher inside

Figurell-16 Forest Plot NZ Dep Score 2006, Secondary Schools
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Appendix 10 Home zones vs. Communitigsurther Figures
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Appendix 11 Boundary Discontinuity Design Examples

Example 1: Selective Local Coverage with
Boundary Discontinuity & Strategic Zone Reaching

Year Scheme went into effect: 2003
Homezone Area: 154 sq. km
Local Coverage: 85% of eligible 2km buffer is overlapped by zone

SMD Minority Composition (at the boundary): -1.83
SMD Income (at the boundary): +1.34

SMD Under 19 Population (at the boundary): -0.76
SMD Minority Composition (Zone vs. 2km Buffer): -1.5
SMD Deprivation Score (Zone vs. Buffer): -0.79

Estimated distance between School Decile and

Homezone Composition Decile: -0.73 deciles Board of Trustee Composition when Zone Created

School percent minority pop (2007): 56%
School percent minority pop (2015): 58%

Members: 10

Percent Minority: 30%

School Decile in 2007: 7 Family Members (Parents and Student Members): 40%

School Decile in 2014: 8

School Staff: 20%

School Decile in 2015: 7 Community Members: 30%

N

A

B 50 - 82%
I 83% - 100%

() School B Local Buffer (2km) Populated Area (2006) - 38% - 58%
D School B Homezone Border Percent Minority
T Unpopulated Area 1 0%-14%
0 175 35 7 kms 15% - 37%
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Example 2: Poor Local Coverage with

Boundary & Zone Di

Year Scheme went into effect: 2008
Homezone Area: 1.35 sq. km

scontinuity

Local Coverage: 23% of eligible 2km buffer is overlapped by zone

SMD Minority Composition (Zone vs. 2km Buffer): -0.70

SMD Deprivation Score (Zone vs. Buffer): -0.33

SMD Deprivation Score (at the boundary): -1.00

SMD Minority Composition (at the boundary): -1.22

SMD Income (at the boundary): +1.30

SMD No Qualifications (at the boundary) -1.49 Board of Trustee Composition when Zone Created
SMD Under 19 Population (at the boundary): -0.03 Members: 5

Estimated distance between School

Homezone Composition Decile: -3.57 deciles

School % minority pop (2007): 20%

Percent Minority: 0%

Decile and Family Members (Parents and Student Members): 60%
School Staff: 40%
Community Members: 0%

School % minority pop (2015): 14%
School Decile in 2007: 10
School Decile in 2015: 10

Legend

(&) School A
| Local Buffer (2km)

D School A Homezone Border
Populated Areas (2006)
No School Qualifications (%)

L 0% -9%

[ 10%-16%
B 7% - 24%
B 25 - 33%
B 3+ -52%

Unpopulated Area

T T T 1 T T T ]

0 0.35 0.7 1.4 kms




Example 3: Zone & Boundary Discontinuity
(With Geographic Influence in Discontinuity)

Year Scheme went into effect: 2006
Homezone Area: 5.1 sqg. km
Local Coverage: 36% of eligible 2km buffer is overlapped by zone

SMD Minority Composition (Zone vs. 2km Buffer): -0.73
SMD Deprivation Score (Zone vs. Buffer): -1.08

SMD Minority Composition (at the boundary): -0.53
SMD Income (at the boundary): +1.66

SMD Under 19 Population (at the boundary): +0.47

Estimated distance between School Decile and Board of Trustee Composition when Zone Created
Homezone Composition Decile: -1.89 deciles Members: 9
School percent minority pop (2007): 33% Percent Minority: 44%
School percent minority pop (2015): 30% Family Members (Parents and Student Members): 67%

School Staff: 22%

School Decile in 2007: 9
Community Members: 11%

School Decile in 2015: 9

=

N

@ School C- With I

'_r'! Local Buffer (2km) Populated Area E 925 - 992
Scheme (2006)*

School C Homezone o P 993 - 1085
Same sector as School Border Deprivation Score

(9 C-No Scheme? " sss- 024 I 1086 - 1204

Unpopulated Area
1205 - 1462
AEach alternate school labeled by school's decile -

* Each meshblock is labeled with the # school zones claiming it LI N B R E — —
in the same sector as School C 0 0.5 1 2 kms
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Example 4: Poor Local Coverage with
Boundary Discontinuity & Strategic Zone Reaching

Year Scheme went into effect: 2001
Homezone Area: 140 sq. km
Local Coverage: 40% of eligible 2km buffer is overlapped by zone

SMD Minority Composition (Zone vs. 2km Buffer): -1.13
SMD Deprivation Score (Zone vs. Buffer): -1.07

SMD Public Assistance (at the boundary): -1.89

SMD Income (at the boundary): +2.31

SMD Under 19 Population (at the boundary): -0.61

Estimated distance between School Decile and Board of Trustee Composition when Zone Created
Homezone Composition Decile: +3.26 deciles Members: 7
School percent minority pop (2007): 59% Percent Minority: 29%
School percent minority pop (2015): 60% Family Members (Parents and Student Members): 43%
School Decile in 2007: 3 School Staff: 30%
School Decile in 2015: 5 Comminity Members:29%
Legend N
(¢) School D \

s j Local Buffer (2km)

School D Homezone Border
Populated Area (2006)
Median Family Income
| ]3$0.00 - $22,500.00
777 $22,500.01 - $58,300.00
I s55.300.01 - $83,600.00
I s83.600.01 - $100,000.00

| Unpopulated Area
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Example 5:
Homezone Discontinuity by
Race Category (2006)

Percent Maori Percent Pasifika
() School D Percent Asian Percent Maori Percent Pasifika
+ "1 Local Buffer (2km) | Jo%-s% [ Jo%-7% [ [0%-7%
o D School D Homezone Border - 6% - 15% - 8% - 18% - 8% ~21%
A | Unpopulated Area I 6% - 26% [N 19% - 5% I 22% - 45%

I 20 - 20% [ 32% - 94% [ 9% - 92%

rr 1t 1 T T 1]
0 125 25 5 kms
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Example 6: Neutral Discontinuity & Neutral Zoning

Year Scheme went into effect: 2004
Homezone Area: 33 sq. km
Local Coverage: 86% of eligible 2km buffer is overlapped by zone

SMD Minority Composition (Zone vs. 2km Buffer): -+0.01
SMD Deprivation Score (Zone vs. Buffer): -0.14
SMD Minority Composition (at the boundary): +0.15
SMD Income (at the boundary): +0.02
SMD Under 19 Population (at the boundary): +0.60
Board of Trustee Composition when Zone Created
Estimated distance between School Decile and o tM_MeTbeﬁ/g
T ohle - ercent Minority: %
Iélomezone Comppsm_on Decile: -2'6 de°CI|eS Family Members (Parents and Student MemberZ): 67%
chool percent minority pop (2007): 41% School Staff- 22%
School percent minority pop (2015): 47% Community Members: 11%
School Decile in 2007: 9
School Decile in 2015: 9

Legend

(&) School F

D School F Homezone Border
Local Buffer (2km)

Populated Area (2006)
Median Family Income (2006)
| ]$9,200 - $22,500.00
[T $22,500.01 - $58,300.00
I s58,300.01 - $83,600.00
I s83.600.01 - $100,000.00

Unpopulated Area

3
i
i
i

g

:

239



240
































































































