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Abstract

Weléxamineltheleffect(of [Bilingual [@ducation, [@slapposedibEnglishliimmersion,[0ntheldchievement[of [imited
Englishiproficient((L EP)[@ndEnglishiproficient(non-L EP)Students.[Mntheldnehiand, [Studentsiénrol ledihBilingual
educationlmay TearnBetter Whenlfaught(at Teast[partlylinthei rhother [fongue. TDntheldther hand, [Studentsiih
bilingual [dl asseslmayTbsellal uabl elSpill oversiassoci atedwithEngli sh-proficientdlassmatesiandfay TearnEnglish
morelpoorlyBecausefheydolniot [eedEnglishiibiheetfhei rlimmedi atelieeds. W any[Studi eslof [Bilingual [education
havelbeen(cri ppl edBy(Sel ecti on[probl emsbecauselstudentsiassignedtbibilingual [ducationfendfbBeldifferentthan
other[studentsiihifhanytinobservabl elasivel | [asiobservabl elays. IV elavoi dSuchprobl emslisi nglthelsharp, [dramatic
changelih[Californiasbilingual [educati onlpolicy foll owingthepassagelof [Proposi tion227, hi chiBannedBilingual
educationlihfavor(af (Engli shiimmersion.[MDur identifi cati on(strategyfiel i esionthelsharpnessidf thelchange

(regressi on(di scontinuity),[@ndiwel@reldaref ul fblaccount(for(potential | y[donfoundingfiactorsiSuchlasidl assisize
reducti onl@nd(festhabituati on. WV elal soldi stingui shiSeveral [channel siby whi chbilingual [éducati on[&ffectsL EPland
non-L EP[students.Velgenerally(fi ndthat [thelshiftfrom(bilingual ([éducati onfbEngli shlimmersi onhad@modest
negativeleffect(On(ll EPStudentsiand@mhodest(positi veleffect(dnion-L EPStudents. T heleff ectsiaf thelBanlon
bilingual [educati onlarelhorelpositivelfor higher (@l ementary(drades, @mongBoth(ll EPandfion-L EPStudents.
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|.Mntroduction

I nfthi sipaper, velihvesti gatelhow(putti nglli mited[Engli shiproficient (L EP) [Studentslihto[Englishilanguage
classroomswithEnglishiproficient(non-L EP)[Studentslaffectsithel@éducational [achi evement[af Both(droups.[UVhen
L EPStudents@relfaught@cademi clsubj ectslinthelEngli shilanguagewithEnglishiproficient(dl assmates, [their
experiencelisidal | edMENgli shlimmersion." [T hi slisldpposedibibilingual [education, ihiwhi chll EP[Studentsiare
enrolledihdl assesthat[@reldonducted(at Teast[partlyihtheirhother fongueland(that ihcl udelnoStudentsiwho@reful ly
proficientihEnglish. I helquesti on(of Whether I EPStudentsarelbetter [6ff [ihbilingual [educationOr English
immersi onlislalbngstanding@ndldontroversial [6ne. [Mnfheldnefiand, [ EPStudentsihay learnimaterial [Better vhenlit
istaught(atTeastpartlyihihei rhother fongue. [ntheldther Mand, Whenl EPStudentsiarelisol atedihbilingual
classrooms, [theymay(bselual uabl elfesourcesiand(spill oversiassoci atedwithEngli sh-profici ent[peers. T hey(thay @ so
|earnEnglishlpoorlyBecausethey(arellessiéxposedibEngli shiSpeakersiandfiavelittl elihcentivefolearnEnglishio
meetimmedi atelfieeds. (B ecauseany(dareer [@pportunitiesiandladvancedidoursesifequirelEnglishiproficiency,
studentsiholdomot IkarnEngli shiwel | hay@ventual ly[Beldeni ed@ccessib@dvancedmaterial [and/or Ravelittle
incentivelibIkarn(it. T herel@relother [frade-off slassoci atedwi th(bili ngual (éducati on@ndimmersion, [Butfheselarelthe
mai nfones. MVeldolnot [think that(itfik[possi bl elfblriesol veltheldontrover sydver [Bilingual [educati onlisi ngltheoryld one,
solinfthi sipaper velpresent@mpirical [évidence.

Specifically, Mveléxaminelfheleffectslof [Proposition227, Mvhi chimandated(aswitchfrom(Bilingual [éducation
tolEEngli shiimmersionlfor [Californian(ll EPStudents, Begi nninglinthe[1998-99(school year.[Proposition227[provides
usiwith(aini quelylgoodidpportunityfbleval uatelBilingual [educati onBecauselitias@lmaj or [policy[dhangelihat
happenedvery[qui ckly. T helpropositioniwasénacted, Dy ef erendum, ih[June1998. [Al thoughlit(did[otexistihfhe
1997-98[school year, Thelpropositioniastullyimpl emented(ihfheal | [0f The[1998-99(School [year.[Talifornia's
policylshock{tolhichiwelhiereafter [fef er[astheban" [@n(bilingual [éducati on) [isery[Useful Becauselit (@l | owsldsib
avoidlilentification[problemslthat(haveldri ppl edpreviousistudiesiaf theleff ectsiof Dilingual [@ducation.

Asdlarul e, [previousgtudi esthavelsufferedfromithelfol | owinglproblem. TBtudentsiarelénrol | edinbilingual

Throughoutfhelpaper, Welfol |l owTaliforniaihdefining(bilingual Enrol Iments@sfhelfumber [0f [Students
recei vinglihstructionlihlat Teastfvo@cademi clsubj ectsiasidi stinctfromlEnglishias@Secondlanguage) [intheir[ative
language. MiVelrefer [fbldther [ihstructi onal [Setti ngslasiEnglishlimmersionldenerally; [thi slihcludesishel teredEnglish
immersion(@nd(dtherVariants.



classesbecauseltheyhaveldamotherfongueldther thanEnglishi@ndidolpoorly@nEnglishllanguagelfestslithislikihe
definition(of L EP), Becauselthei r feachersiandSometi mes(al solparents) (jLidgefhem(foBelSuitabl eldandidatesfor
bilingual [education,[@ndBecauseltheir(School likequi redfbSupport(abilingual [l assfior [their[gradel(thi sik@function
of thelnumber [0f (Il EP[Studentslinheir[grade). [T hus, [Studentsiwholarelénrol | ed(ihBilingual [dl asses@reldifferentin
manyvays, [Observabl elandinobservabl e, fromthosewholareldot. [Bilingual [l assesidontai n[Studentsiwhoselparents
are,[0nlaverage, morellikel yfbBeliimmigrants, [poor, Tess-educated, TessidonnectedblA meri can(jbbetworks, [@nd

| ess[Sophi sti cated(@bout@ducati onal [BpportunitiesihlAmeri ca. AN EPStudent isithoreli kel yfbbelih@bilingual
classlif (helll veslih{@mne ghborhoodldensel y[popul ated By non-Engli shiSpeakers. TA [Student vhoselfi rstTanguagelikiiot
Englishlisihorellikelyfolendiplihl@abilingual [dl asslif (helisiper cei vedBy[feachersibBelas owllearner; ihldontrast, (@
verylSmart[studentiwhoselfi rst Tanguagelisinot [Englishlisihorelli kel yfbBeldonsi dered(Sui tabl elfior [Englishiimmersion. [
In(short, fherelareltanyfactorsidorrel ated Wi thlassi gnment (b @bilingual (6l assiandthesefactorsimi ghtlaffect
achievement(On(thei rfown.M any(df theldorrel atedfactorsi@relinobservabl elfothelfesearcher [0r (8t Teast Mery[poorly
measured.TResear chifendsiniot ibBeldonvincingwhenlit[simplydomparesstudentsiihlandldut [6f [Dilingual [éducation,
controlling(forthelfactorsithat Weldanmeasure.

For(identification, Wweldependlon(thelshar pnessiof [California'sipolicyéhange. Mntuitively, thelidealikihat
littlelel seldhangedidramati cal l y[@and(di scretel y [Betweenthe[1997-98[and[1998-99(School years. Al so, [fbfheléxtent
that[@ther[éhangesldi dldccur, [thelsi zelof ThelchangeléxperiencedBylalSchool Wwasiotlafunctionlof thelsharelof lits
studentsléligibleffor 6ilingual [léducati on. [Formal ly, vel@relis nglregressi onldi sconti nuity for [identifi cation—alsharp
changelihlthelmidst[0f [gradual [Ghanges, [@n[eventWherelthelScal eldf [theldhangelWasldetermined Dy [pre-existing
factors.IVeldi scusslthi slidentifi cation(Strategy [inlthoreldepthlater, [But it issef ul (fbladdfhat weldomot rel y[dnthe
i dealthattheBan(on(Bilingual [educati oniwaslunmotivated(or[dn(thelidealfhat[@very(School [feactedsimil arly fbheban
(somelschool sididot fullylimplementthelBan) . [Rel yi nglonthelshar pnesslof (theldhangelfreeslusfromavinglib
assumelthat fheldhangelWasléxogenous.Velihstrument for [@ctual [@hangeslin(bilingual [énrol | mentiwi ththeldhanges
thatvoul dihiavelresul ted(if [School siechani cal ly[dompli ed Wi th[Cal i forni a'sipoli ci esifior (Il EP[Students. [T hi sifrees(tis
fromhavingliblassumelthat(all [School siheactediSimilarly.

Welrecognizelthat therelarelSeveral [dhannel siby iwhi chitheBan[0nilingual [éducati onlhay (havelaffected
students. [T hus, [@fter velestimate@lsimpl e, [Overal | [ffect[6f Thelpoli cy[dhange, Welattempt fbldi saggregatelthelchange

2



intolSeveral [@hannel sy iwhi chistudentsiwerelaffected. [n(@dditi on, Mvel@reldareful bldontrol for[dther [fiactors, [Suchlas
classldi zelrleducti onf@nd (iest (habituati on, that [ay (haveldl teredmeasured(student@chi evement ih[Californi alihdecent
years.[INonelof [theselother fiactorsichanged(greatly,[@ndisharply, Between1997-98[and1998-99—asalresult, velfind

that[dontrollingforthemldoeshothuch@ffect@ur esults.

[ 1. hat i5K nown@bout ThelEffectsiof Bilingual EEducation

Therelarelliteral lyfenlaf fhousands(of [@rti cl esipubli shedBy[academi cljournal sionthelSubj ect[6f ilingual
education. [T helvasthaj ority(areléither[0pi nionlor[advi ce. [T helfemai ning(Studi es, which@relstil | ihhelfhousands,
dolexaminelfheleffectslof ilingual [@ducati on. [AI mostfioneldf [theselarelduthored By économists, [@ndthelvast
maj ority[@reldaselstudi es, [@siOpposedfoStudi esthat [@tempt folestimatelafreatment &ffect [6f (i lingual [education.?[]
What!di stingui shesltheldaselstudi eslisthelnotfhelSmal | [umber [0f [Studentsibei ngl@nal yzed. W any [df [the[treatment”
studi esiéxami nelSmal | umbers[of [Students, [fbo. WV hat [di stingui shestheldaselstudi eslisthelihtimacy@ndihvol vement
of [thelflesear cher Wi th(fhelStudentsbei ng(studi ed. TA slaresul t, [Mesear cher siiend Mot fbeéncouragelireatmentsihat@re
consi stent[@nd(stabl e; lihstead, they havelafl ui diSenseldf what isbest {or [@achldhil diandWant fb[Seelihterventions
altered(as(Seemsibest. [Perhapsibecauselihal | eabl elfreatmentsidomot Tendthemsel vesiblquantitati veléstimates, [Gase
studiesrarel y[produceléstimatesithat [@relderi vedlihSuffi cientl y[uniformiway fbBelihter preted@slireatmenteffects.[]
M oreover, nonelof [theldaselstudi esiwehavelreaddttemptsifoldontrol for[Sel ecti onlihtolBilingual [Bducationlfreatment;
indeed, thelresearchers@relfypi call ylihterestedlihldbservinghow(ireatmentslarelassigned, [@vol ve, [@ndreassigned.[]
Theylhaveolihterestinidentifying(similar[Studentsiwholarelarbitrarilylassignedibldifferentfreatments. [klis
impossi bl elfbo(pi ck [Out [Alfepresentati velSampl eldf [Gaselstudi eslfromthelfhany@vail abl e, Butecent [Studieslinclude
Carlid elandBeeman((2000),[Cal deron({11999),[Johnsonl{2000),[Alani sl{2000),Rioj as-Cortez[{2001), @BndK ucer
(1999).

M any[of fhelstudi eslthat[dolattemptfolesti mateldfreatment [effect(df [Bili ngual [éducati on[@l so[Show(nRioor
littl el@warenessiaf [thelprobl emsidausedBy(Sel ectionlihtoBilingual [éducation. [Ik[isSti | Wery[dommon(for [fesearchers

toldomparelStudentsiassi gnedibldifferent freatmentsifior i mited [Engli shiproficiencyWithout@temptingbldontrol for

2[IT helexi sti nglfesearchBy [@conomi sts@ppearsiibbelli mited b Four [doctoral [di ssertati onshat (Idi scuss
|ater: TFederman({(2000),[Cheng((11996), [l opez([{11996),@ndIV oral(1996).
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familyBackground(orlihitial [differenceslih@chi evement. [T hi sifay [BebBecauselit [isiiearly[impossi bl elfb@ssesslihitial
achievement(On@n[English-languageltest({whichiwil | Belfhelater heasurelof [Achievement) [@mongKindergarteners
wholRnowNery(ittleEnglish.[Also,MithinlalSchool , therelthay Befewlif [@ny[childreniwithiery(similar family
background({for(ihstance, fivolimmigrant[parents) Whol@renotdss gnedibfhelSamelfreatment. T reatment@nd
background(@reloftenlihdistinguishabl e, therefore.

Among(thelstudi esthat[dolshow[Somel@warenessiof (thelSel ecti onlproblem, Bvo@pproachesiarelémpl oyed:
longitudinal [@nalysi slandldontrol sfor [Sel ection. [T wolof thelost ihfl uenti al Mongi tudi nal [Studi esivereldommi ssioned
by[thellUnited[StatesDepartment(df [Educati on: [Burkhei mer(ét(al.[(1989) [@ndRamirez(ét[@l .[[1991). [T hesefivol@re
among(thelthany(studi esiably reviewed By M eyer [@ndFienberg((1992)ih(thei r[domprehensi vel@ssessment [af
eval uati on[studi eslof ilingual [éducati on. TAslarul e, Tongi tudinal [Studi esfiol | ow(childrenfor four yearsidr Ibnger @nd
examinelStudents [dutcomesasltheymovelfrom(full Bilingual [léducation, fhrough@nexit" [program,[@ndlihtofegul ar
education.[TAIthoughllbngitudinal [Studi esiéxami neldhangesin@student'siachi evement, thereby(dontrol ling(fior
aptitudeldifferencesthat(@ffectléveryyear(similarly,fheyhavefolayfbldombatdngoi nglsel ection(problems. MWVithin
alschool, Tongitudi nal [Studi esloftenldomparelstudentsiholleavelBilingual [education(@arlier[andTater, But[Students
exit(fimeslareldetermined By [feachers [@ssessmentsidf thelstudent'sability [folSucceedin@nEnglishlanguage
classroom. [T hus, [@arly@ndTatelexitersifrombilingual [éducati onl@reVeryunlikel yfblhaveldimilar[dnobservable
determi nants[of [achi evement. [For [thi siheason, Withi n-school Tongi tudi nal [Studi esldften(fi ndifiegati veleff ectSIof
bilingual [education. [Between(school s, [differenceslihlfreatment@reldftenldenerated By [differenceslinfhelSchool's
resourcesor [@ttitudefoward(bilingual [educati on. [T hus, [StudentsfendfbBelihimhorelihtensi velbilingual [freatmentsiand
staylihlthemIbnger When(they attendlalSchool that (hasidlgenerousbudget for [Bilingual [educati onlandhashired
specialistlfieachersiwholarelénthusi asti claboutthelprogram. [For [thi slfeason, Between-school [Tbngitudinal [Studies
oftenfind(positiveleffectsiof [Bilingual [Bducation.

M eyer[@nd[Fienberg((11992) @ solreviewliumerousistudi eslthat[@reléssenti al | y[Gross-sectional [And[that
attempt(iblcdontrol for[Sel ecti onlihtolBilingual [educati onBy(ihtroduci ng({ia) 0 near [dontrol Mariabl es, [{b) [@lSel ection
correctionfhatliklidentifiedDyfunctional florm(al one, [0r [{c) [alSel ectionldorrectionlihat iklidentifiedByimplausible
exclusi onlrestri ctions—suchlaslthelidealthat [thelsharelof [Studentslassi gnedibbili ngual [éducationlih[@School [is@valid
i nstrument for fhelStudent'slownlassignment [fb(Bilingual [educati on. [T helVastfaj ority [0f Theldross-sectional [Studies
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they(Survey(useldontrols,[Mot@nlexplicit(Sel ectionldorrecti on. Ml oneldf [theselthethodslikldcceptabl e, [@special ly[Since
highly(desirableldontrol Wari abl esl(such@slparents [immigrant(Statusiandléducati on) [@reldf tenléxcl udedBecauselthey
arelunavail ableldr i ghly[dol linear Wi th(assi gnment b Bili ngual [education.

Of [fthelfourfecent(doctoral [di ssertationsionBilingual [educati onBy[économists, threelliseldldombi nati onlaf
longitudinal [@nalysi sland(thelSel ection(dorrectionslal ready(di scussed: Cheng((1996), [ opez((1996) ,[andM ora
(1996).[MFederman((2000), s ngtheMati onal (Educati onIL ongitudinal [Study, [empl oysBy far [thelostdredible
methodfblemedy(Sel ection. [Bheléxpl oitsldifferencesihStatelawslthat@ffectthelfundi ngthat [School slrecei velfor
bilingual [educationlandthat [&ff ectthelfhreshol dat iwhi chiSchool slitust [provi delbilingual [éducation. [For ihstance,
somelstatesriequirelSchool slibprovidelbilingual [educati onWhenlalanguagelti nority Rasat Teast [20[Studentsih@
gradelih{@lschool; [dther [StatesIbok for [20[studentsihlalgradelih(aldistri ct; [And(Solon. [T helfesul tinglihstrumentsiare
unfortunatel yfather bveak, [And (it [ik[of [dourselimpossi bl elfbldontrol [for [Statelfixed(effectslihldrder [fblfemove
unobserved(differencesbetween(stateshat(aff ect[@chi evement. [N everthel ess,[Federman(findsithat [Bilingual
educationlandlanguagelassi stancelprograms{{isuchlasEnglishlasiaSecondll anguage(ESL )) improvelstudents Tater
mathemati csiperformance. [Bhelfi nds(Stati stical | yihsi gnificant[0r Wery Weakl y[Si gnifi cant[éff ectslfor [feadi ng, (hi story,
science,[drop-outBehavior,[@ndlgradelfetention.

Althoughleconomiststhaveldevotedittl ef@ttenti ontbBilingual [ducati onlper [Se, fhelstruggl eetween
bilingual [educationland[Englishlimmersi onlik[dl osel y[riel ated o @Targeléconomi csliteratureloniwhether immigrants
benefitlar Tbselhenlthey i velihléthnicleéncl aves.[nfact, Mvelthi nk[6f [ilingual [éducation@sidVersion(of [thelénclave
problem(that[dontai nsithelSamelirade-off siasithellarger (problem, Butlisfortunatel yloreli dy, el | -defined, hvel | -
documented, [@nd[@menabl elfblévidencelgathering.[M uchhasBeenirittendnliimmigrant[eéncl aves, But Wwelnotefivo
recent[dontributi onsBy Il azear[(1999) [And B orj asi(2000), Both(0f whommodel Thelfrade-off (Betweenthelihsider's
edgelthat@nliimmigranthaslihhi siéthni cléncl avel@andthellbsslof ([economi clopportunity flaci nganiimmigrantiwho
restrictshi msel f fo@nlencl ave.[B orj asihodel slthelfeducedlihcenti vesfor immi grantsiblacqui relfheldominant
languagel@nd(dul turelwhenlethni cléncl avesiarelavail abl e. [l azear [Showsthat [poli ci eslthat [promotel@cquisiti onlaf
Englishlanguagelskill slarelwel farelénhanci ng(if thelresul ting@ccessiblabroader Tabor har ket [Outwei ghsltheldost [af
acquiring(thelskill s[(i ncludingtheldpportunitydostdeneratedBy ot orkinglintheléthni cléncl avelwhil ellearning
English).[M akingldausal [ihferenceslabout thelimpact[of [éncl avesiisiéxtremel ydiffi cult, for fthel[Samelleasonsthatit[is
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difficultfblgather(evidencelontheldausal [&ffect[df [Bilingual [éducati on. (¥ [immi grantsiwithower [dnobservedfiuman
capital [fand(dorrespondinghi gher [dostslof TkarningEngli sh) [@relthorellikel yibldoncentratelinléthni cléncl aves, then
thelBbservedIrel ati onshi psiBetweenléthnicldoncentration, [Engli shlanguagelproficiency, @ndIabor [harket[@utcomes
coul dbelentirely[duelib(Sel ection. [Tl early, [if [AlStatelverelSomehowibBan(éthni cléncl aves, velwoul dihiaveldood
opportunitiesforTearning@boutthei reffects. TEdinét[@l . [002) [éxpl oit[@aBwedi shipoli cythat [providesideographic
placementsifor [Mewiimmigrants, feduci nglthe@bility [of [immi grantsfiblSort fhemsel veslintoléncl aves. [T heyfindfhat
less[skillediimmigrantsiderivelabor harketBenefitsifromléncl aves, [@ndthat (i gh-incomeléthni cléncl aveslareimore
hel pful ThanTbw-incomelénclaves. T helBanldnbilingual ([éducati ontay provideldsiwith[Somelof theBest[@vidence, [ih

thi sSpirit, [OnWwhat (happensibmon-EnglishiSpeakersiwhen(they(dolnot Maveldpportunitiesior [Sel f-segregation.

[11.0BackgroundidnBilingual [Education@nd[Pr oposition[227

InfheWnited[States,9.3[percent(of (8l ementary(School [Studentsiareldl assifi ed(as(ll EP, [andboththeldbsol ute
number(@nd(shareldf [l EPstudentsiareldrowing. [l EPtudentsiarelmorellikel y fbBelpoor fhanlthei r(nativelEnglish-
speaking[peers@ndblperformibel owltheirpeersionldchi evement fests.*[Ml EPStudents@reldoncentrated By [deography
andDy(éthni city, With(25[percent[of [l [publiclSchool [Studentslih[Cal if ornialdl assified(asIl EPihfthe1997-98[School
year[@nd@boutOne-thi rd(of [l | [Hi spani clchi | drenati onwi delSpeaki ngEngli shiwi thdi ffi cul ty ih[1995. 0

Whilelimprovingldutcomesfor Il EPStudentslisi@nlimportant[doncern(for[policyihakers, fhelfederal
government(@ndmostStatesidolniotTegid atelparti cul ar[durri cul ar hethods(for feachi ng L EPStudents. TFederal Taw
mandatesithat[SomeleffortBelhadefb@ddressithelSpecificlieedsiaf I EPStudents, [But(it[@l owsistatelandlbeal
governmentsfiblexerciseldi screti onlin[determiningltheflorm(of [fthat[éff ort. [Pri or [fb[1998, (&l evenlstateslincluding
CalifornialfiequirediSchool slib6ffer Il EPStudents(aDil i ngual [program, hi chfheydoul di@ccept [Or [Mot. >[I hreelStates,
Arkansas, [Del aware, [@ndMNebraska, [Specificall yforbadebilingual [educati on,[@ndfhelfemai ningStatesiwerelrel ativel y
neutral [@n(thelsubj ectlaf [Bilingual [@ducati on.[Beginninglihthelfal | [6f 1998, [Cal if ornialbannedDilingual [éducati onlih

favor[of(structuredEnglishlimmersion. TArizonalvotedfbldofhelSamelinN ovember [6f 2000, [@nddpponent siaf

3[Standardi zedTestsiwill Mot {ully[dapturelprofi ci ency ihiSpokenEnglish, [@nother Important[determinant 6f Tater
outcomes.[

“[T hi sidomes{fromalSurvey[questi on@nd(is(di stinctfromheSchool -basedll EPdl assification.

ST heseStateswere: TAl aska, [California,[Connecti cut, T inois, Tndi ana, M assachusetts, MewJersey, BlewlY ork,
Texas,[Washington,[@nd\Wisconsin.



bilingual [educationlarelactivel y[dampai gning(for [Simil ar[dhangesin(Col oradoland assachusetts. [T heldampai gns
typi cally[dlaimithatBilingual [educati on(fail sibieachlstudentsEnglish. Wnfortunately, [therelisfolresearch-based
consensusiasibwhetherilingual [@ducati onldr [Englishlimmersi onlgeneratesihigher[dchievement@mongl EP
students: [ltherelexi stsldlstudyfhat [Supportsia most@ny (dl aim@niadvocatelof [Alparti cul ar[programirayfhake.

| t(isrel ati vel y[8asy ool didref erendumldnialpoli cyissuelin[Californi albecausefheal | ot il | Thcl udelany
propositionihoselSponsorsigather [Ahodestiumber [0f [Si gnatures. [Proposi tion[227, vhi chiwas[onthelJune1998
ball ot, Waspassed(@ndldecl aresfihat, [al | (éhil drenih[Californi alpubliclSchool sishal | Befaught Engli shBy [Bei ngfaught
in[English.Inlparticul ar,thisshall [fequirelthat @l | [¢hil drenBelpl acedih(Engli shlanguageldl assrooms. [Thil dreniwho
arelEEnglishlkarners[shal | Beléducatedthroughlshel teredEnglishiimmersionlduringl@femporaryfransitionlperi od ot
normallylihtended(ibléxceedlOnelyiear.” [Proposition[227 Went(ihtoléffectihhefal | [6f[1998. T abl e[1[Showsthat[33
percent(df [l EP[studentsiwerelénrolled(ih(Bilingual [educati onlihfthe1997-98[School [year; thisshareldroppedisharply
to11[percentlihthelfall [6f The[1998-99(School year. MMt Has(sincelhiel disteady @t [@bout 11 percent. [T

Table1@ solshowslihatthelrati olof [l EPStudentsiiblall [Studentsidfemai ned(donstant throughoutthe
implementati onlperiod. I hisfiact lisMer ylimportant Becauselitihdi catesthat theldl assification[of [Studentslintolthe
L EP@ndnon-L EPdategoriesididnotchangebecauselof [thelban(on(Bbilingual [educati on. Mt woul ddausells
considerabl eldiffi cultyihlmeasuri ngltheleffect(df [0ilingual [éducati on[on(ll EP{lor [on-L EP)[studentslif [Sel ectionlihto
thefvoldategoriesldhanged(asaresul t (0f (thelban. [T herel@ppear sifbhavebBeenfoldhangelin(Sel ection,owever.[MThe
trendslihibilingual [And I EPlenrol |mentspresentedin(T abl e1arelfiot e ghted; Wheniwe ghted By Student@nrol Iment,
thellevel siand(frendsiareléxtremel y[Simil ar [(thelwei ghted@ndilnwei ghted(shareslll EP@andbilingual [arelwithinthree
percentagelpointsiof [@achldther for [l ears).

I nfthi sifimelperiodih(California,[AStudent Wasldl assifi ed[as(ll EPif (helhadBoth(apri mary Tanguagelother
than(Engli shiandwas(judgediblhavelihsufficientEnglishllanguagelskil | sifor thelSchool’ sifegul arlinstructional

program, BasedOn(State-approveddral Tanguage@nd({for [Grades3-12) Miteracy@ssessments.®

S[MN2001 [fnot[@ffectingldur Sampl e) [Californi alihtroducedhelTaliforni alEnglishill anguageevel opment
Test{ICELDT), [@statewi delstandardi zed(test[for [Engli shilearner [(thelfermiswitchedfrom(I EPIbEnglishlearner)
classification. MEven(under thelnew[CEL DT [regi me, [thelSchool il l havelSomeldi screti onlih[dl assifi cations: [Students
withlparticul arlyhi ghlor Tbw(Scoresiwill (Beldl assi fied[@utomatical ly, [But [if [AlStudent’ slOveral | [Scorelikinthe[upper
end” [df [thelihtermedi ateldategory, fhelstudent fall [ihtothe[Ipossi bl elfl uent[Engli shiproficent” [dategory@ndlother
test[Scores, [feportidardigrades, [(and) ihput fromparents/teachersiarelfakenlintoldonsi deration.”
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California’ slbilingual [éducation(rol | sldi dinot fial | fbZerobecauselof [Alprovisionlof thelaw(a l owing(parents
tolpetition(School siforvai versitbkeep(thei r Il EPghil drenlih(Bilingual ([programs. [Bchool sivereldiven(di scretion(ib
grant(@r[deny[theselWai ver [Mequests.[Mn[Someldases, [parents, feachers, [0r [@dmi i strator sidrgani zed[School -based
waiver[dampai gns, fesultinglih[SomelSchool slhavi ngery (i ghTevel slof vai ver sifequested@nd(granted. [n(the
maj ority(of [dases, [liowever, (@l [0r [host 1l EPStudents(at [Elgiven(School [did(iransitionfromilingual [éducati onb
structuredEngli shiimmersi on{fol | owingthelimpl ementati on[of FProposition227. [T abl e(2[Shows(that thelhaj ority[6f
school slthat (hadTessithanthal f [6f [thei r Il EPStudentsin{ilingual [éducati onbef ore[Proposition227HadolStudentslin
bilingual [educationBy[2000-01. [Bchool sithat hadvery(hi ghlshares(B0b100[percent) [6f thei r Il EPStudentslih
bilingual [education[BeforelProposition227Werelhorelikel yb@ppl yforWai versiandkeeplargelsharesidf their L EP
studentslihilingual [éducation.

Welensurelthat[durémpirical [Strategy [fakes@ccount [0f [fivoldoncurrent[éhangesih[Cal if ornialSchool s.[]
Californialimplemented(@ldl asslsi zelfeducti onlinthe[1996-97(School [year, [providinglincentives(for School stolimit
kindergarten(through(thirdidradeld assesiblfiventy(students.TWVeldontrol for(dl assisi zelfeductions, Butfind(ittle
effect,(partlyBecauselfhelpoli cyldhangelprecededthelban(onilingual [éducati on@ndpartly[Becauseldl assldi zeldidniot
changelihmost(df thelgradesiwelexamine.[Thaddition,[Cal if orni albeganlamewprogramlaf [Statewi delfestinglih[1997-
98, [and(itlisiormal [for [fest[Scorestolri seldcrossitheoardduringlthelfirst flewyearsiof [@fest, [purel y Becauseldf

habituati on. W elareldareful [fblaccount for thi siasiwel | th[our [@émpirical [Strategy.

| V.[T he[CostslandBenefitslof [EliminatingBilingual Education

In[Orderfbmakeldur@émpirical [predicti onslpreci se, relproposelald mpl elhodel [of [Thelfrade-of f slassociated
withleliminating(Bilingual [éducationlihfavor [0f immersion. [It[isimportant foecogni zelfhat Theliselof (Bilingual
education(for [ EPStudentslislikel yib(affect[ot[Only Thei r[@chi evement, But (@l solthelachi evement(af non-L EP
students. [T herefore, velproposelaimodel [0f [achi evement(that Works(for [Bothfy peslof (Students, [@ndWweldemonstrate
how(thelSameban(on(Bilingual [educati onlmight(affect@achldroupldifferently.

Welparti cularlyiantfohodel four@hannel sy whi chibilingual [educati onlmi ght[affect[Students. [T helfirst
is,[0f [@ourse, [acquisitionldf ThelEngli shlanguage. T EPStudentsiwholarelénrol ledlin(Bilingual [educati onlfhay Tearn
Englishithoreld owlyfhanfhoselihlimmersi on[programsbecauselfhey@relkessiéxposedibEnglishidselandhiave
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weaker(ihcentivesliblkarn(itihlorderfoldonductfthemsel ves,[Gommuni catelwiththei rfeacher, [@ndigraspihelihaterial
presented(fbhem. T heldppositelmay(al sobelfrue: [if thelfieachi ng(of (Engli shiisivel | [Structured(inBilingual [Bducation
classroomsland(excessively[dasual [ihimmersionldl assrooms, L EPStudentsmi ghtTearn[Engli shimorelqui cklywhen
they(@relénrolled(ihbilingual [education.

Second, [BothI EP@ndfion-L EP[Studentsiay Tearnfaster whenthey@relin(dl assroomsiwherelfeachi nglis
oriented(ibwardtheirdeeds. [However, @6l assroomlthat is0ri entedfbwardll EPStudents [Heedsidoul dbe
inappropriatelformon-L EPStudents [deeds, [@ndi celver sa. [T herefore, whenl EPStudentslarelénrol | ed ihEnglish
languageldl assrooms, [it[ikli kel yfhat[Someldroupldr Bothlgroupsiwil | i ndthefeachi nglénvironmentfobBelkss
congenial,[@thoughfitlishardibknowivhi chigroupl{L EPGron-L EP) Wil Belhost@ffected. N on-L EPStudentsihay
belstrongly(affected(if (their(School [adj ustslitsEngli shilanguageldl assroomsigreatl y [ibfhelfieedsiof [ EPStudents
(whichl@anBelerypressing). [Dniheldther (hand, [ EPStudentsithay [Belstrongly [@ffectedBy fhellbssiof (haterial siand
teachingldrientedfowardslthei rfhomellanguage@nd(dul ture.[

Thelthirdléhannel By vhi chibilingual [éducati onldoul diaff ect[Studentsihiasinothi ngfoldowi th[English
languagelacquisitionlper [Se.[[Bilingual [éducation[danleffectivel y[Segregatelstudentslintoldl assrooms(of [¢hil dren
whoselihcomi nglachi evementwaspoor [@and(dl assrooms(of [¢hil dreniwhoselihcomi nglachi evementWasigood. L ow
incomi ng@chi evementmayBelhighlyldorrel atediwithldefi cienciesiihEngli sh, [Bvenl(if [Englishlanguagelproficiency
has[noleffectdnlachi evement. [Forlihstance, [Studentsithay havelbwer [@chi evement if they [Gomelfrom(fiamiliesiwith
lowlihcomeldr Tow(parental [éducati on,[@ndSuchirai tsimayBelhighl yldorrel atedwithIl EPstatus. THavi nglpeersiwho
arelgenerallyIbwIachievingldan(affectdstudent'siown(achievement, [fiegardl esslof [thelpeers knowl edgelof [thelEEnglish
language. TAlthoughiwehavelittl elévidencelonthelformslihatpeer [ff ectsifake, [itisifiormal oy pothesi zelthat
havinghi ghfachi evinglpeerslikiprobablydoodor6nlydightlybad. T helSpill oversifromhi ghachi evingStudentsiare
generallyfhoughtfbBelgood, ButThelexi stencelof (i ghlachi evinglStudentsihay [dauselfeacher slibliselpedagogical
methods{that(arelinappropriatelfor Tow@chi evingStudents. [T hus, thelfet[éff ect [0f (hi ghlachi eving[peersiis
theoreticallylambiguousButlisunlikel yibbelerylhegative.[Inladdition, itishormal [fbhypothesi zelfhat (havinglbw
achievinglpeerslisprobablybadfor@student'sidachi evement. N ot[only [isthelStudent[éxposediblpeer sivhoselevel [6f
knowl edgelisTow, But(al solthelstudent hayBelfaught(tis nglhethodsidearedfoollbw.

Thelfourthidhannel By hi ch(Bilingual [educati on[doul d&ffect[@Student'sidachi evement(is[al solindirect: [the
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exi stencelof [abi lingual (éducati on[programidanichangelalschool 'slevel [6f [fesourcesiar [@School 'sial | ocati onldf [the
resources(it[Aas. [A [School hay[det(extralievenuesiromlihelStatelor fledera [Governmentlif (it (tunsabilingual
education(program, @sidpposediblanimmersionlprogram. [T heléffect [0f (Bilingual [éducati onldn(alsSchool 'sltotal
revenueslisfiear!yldwaysnon-negative.[Running@Dilingual [educati onprogram, However, [ihvol vesidonsiderable
administrativeleffort. T helprogramimay belSuch@ldi stracti onfor [School sthat [thelextralfevenuesliheydbtainlare
largelylar[évenlmorelfhan(donsumedBy(extralpaperwork@ndldrgani zati on.[Becausel@school 'sléfficiencymay fal|
when(ii[dperatesBilingual (educati on, Bilingual [educati onhasan@mbiguousleffect[Ontheldesourceslthat [Students
experience,[@venlthoughlitsieffectonlfevenueslisidefinitel y[fion-negative. [V oreover, theleff ect[0f [Bilingual [Bducation
onlthelresourcesleéxperienced Dy (alparti cul ar [Student(ikhi ghly[@mbiguous. [Dn(theldnelhand, 1l EPStudentsimhay
experiencelgreater fesourceslunder Bilingual [éducati onthandnder immersi onlif ilingual [dl assrooms(getéxtra
material s,[dontai nfiewer [Students, [0r [dontai n(Better [feachers. [ tlislqui telpossi bl elfhat [feacher siwi thBili ngual
certificationlarelbetter. TA mong(thelfeachersiSurveyediihthell nited[StatesDepartment[of (Educati on'siSchool siand
StaffingSurvey,Bilingual [Gertifiedfeachersilverel8[percentmorellikel y fbhavelthei rbaccal aureateldegreefromia
competitiveldoll ege, [pai diupib10percentmorelforfheirdertification, AndiwereBearsyjounger thantheldverage
non-bilingual -certified(feacher.) MDnthelother (hand, if [fon-L EPparentsiarelBetter &t [ihduci nglSchool siibldirect
resourcesfbwardstheir(childrenthan(ll EPparentsiare, then(thelSegregati on(of (Il EPStudentsitinder ilingual
educationlmay(@ll owltion-L EPparentsibldoncentrateesourcesiontheir(chil dren.

A.TA 5 mpl el odel [6f [Englishl anguagelAcquisition

Now/Ietdsimakeléachldf theseflour[dhannel sipreci se.[MConsi der (Engli shlanguagelacquisition(first,[@nd(let

E,, [ihdexthelEnglishilanguagel@bility[of [Student(ilih(dl assroomijlin(School [Rlihiperi odil MV eldonstructfhelindex
E,, [Solthatlitlikléqual [folanelfor(AativelEngli shiSpeakers, Zerofor [StudentsivholknownoEngli sh,[@nd[BetweenZero

and@nelfor[StudentsiholhavelSomebutniot[dompl eteldeficiencyihEnglish. [[[LetUEjkt [Befhel@veragelEnglish
languagel@bility[0f Studentsinldl assroomijkt; Bnd[[btﬂﬁ,”g””' [Be@nlindi catorVari abl eléqual fonelif (6l assroomijktis
conductedlintheEnglishlanguagel@ndZerolotherwise. T hat ik, Dﬁ,”g’”h =0 [fior(Bilingual [éducati on(dl assrooms.) (]

Then,Weldanlémbody Tanguagelacquisitioniwiththelfol lowingléguation:

(@D} E = max[E,

- . _ pEnglishy |
i+ 1 > (B~ Ey)* (1= L™ ) B,

- , 7English |
ijkt’)‘ (Ejkz'Eijkz) Ty Eijkt’]’
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wherelk [@ndA ErefunctionsSuchfhat& >0 EndA">0.

Equation((1)[Specifiesthat@n(ll EPStudentTearnsimhorelEngli shiif (i sidl assmatesiaremorelproficient(ih
English, fegard| essiaf Wwhether (hieliklinabilingual [éducati on[dr immersi onldl assroom. [If
k(l«_?jk, —E )< A (l«_?jkt - E;)forial MEJ.M - E,;;,) [then(ll EP(Studentslal waysllearnithorelEnglishiihimmersionlthan(ih
bilingual [education(dl assrooms, [@nd i celVer sa. [Tt [Goul dbe, however, That ThelEEngli shlanguagel@dvantagesiof [@n
immersion(dl assroomidependlonfiowivel | Thelstudent'sipeerslknow(English. [T hat ik, (it [Goul dBelthat
k(E, - Ej,) <A (Ey,~ E,) forSomelevel SOi(E,, - E,,,) Brdihatlk(E,, - E,,) > A (E,, - E,,,)forGther Tevel siof
(Ejkt " Eye)-

Equation({1) [Specifiesithat[Englishlanguagelproficiencyldoesifiot[deteri orateloncelacquired. [Forihstance,
nativesineverTbselthei rproficiency. Ih(drder fbl@ lowlthelSpeed(of Tanguage@cquisitionibBeldeterminedBy(data, e
purposelyhavelniot[Specifiedthellengthlaf thelperi odslihléquati onl(1). M anguagelacquisitionlisfaster (if [éachlperiodlis
shorter(and(thereldreldonsequently horelperi odslih@School year. [l anguagelacquisitionliss ower [if ftherelarefewer
periodslihlaschool year.

B.TA [5i mpl e odel [0f [A chievement

Nowl(donsi der[@chi evement, By whi chiwelhean(students'skill slihihathemati cs, (feading, Wvriting, [@nd[So
on—indeed, @l [skill slthat@relnotEngli shiproficiencyper [Se. [ ets@bstract from@particul ar [skil | Bnd[[btm,jk, Belthe
achievement [of [Student!(ilih(dl assroomijlih(School (K(at thelBegi nningldf [peri od il MWV elarelinterestedlinlthelévol ution(of
achievementfrom{ji st io]NT e+ 1 [Over(peri odandhowit(isaffected By 0nlearning. T hus,Mrelfow@dddomponents

tol@Basi cimodel [ e =Byt tE [ihiwhichl& st [fepresentsirandom(fiactorslthat(aff ect[@chi evement@ndithe

ikt!

ellipsesiwill Meffill edlinfermslihat fepresent theldhannel sy whi chiBilingual [educationlpotential ly(affects

achievement.

B.10A [Student'siA chievementisHigher WWhenhstructi on(is[Oriented foHi sl anguagePProficiency
When(alstudent'siinderstandinglof [alanguagelisivery(different from{that(af [hi sldl assmates, Thelihstructionlfie

receivesliklnlikelyibBeldppropri ate. T hisiprinci pl el@ppliesfobothll EPAndmon-L EPStudentsiinf@lstrai ghtforward

way. AN EPstudentisdnlikel yb(findlihstructi onldearedfowardhi mlih(aldl assiwherelost(chil drenl@relorelfhuch

proficientih(Englishifthanelis. TEqual ly, [nati velEngli shipeaker (isTi kel y ibfindfhat ihstructi onlinevitabl y[Becomes

11



orientedfowardEnglishlearnersif Melikimmersedih@d assiof Il EPStudents.” MV eldan@mbody fheseléf fectsBy
adding(thelfoll owinglfermlibldur (Basi clachi evement(équation:

English.
I

2 M,-jk,,+1=ll,-jh+-~-+ﬁ6( |E,~jk,_Ej1a| ’ )+~-~+e,~jk,

Inléquation((2), ; [is@function. D)Ne@xpect[[]ié [ib[Belfegativelif AStudentisiworseloff, @l (&l seléqual ,ivhen
hi stEngli shlanguageknowl edgelisivery(differentfromihelheanlevel [6f (Engli shlanguageknowl edgelihtheldlass.O
ThislisfrueBothfor@Student vhoRnowsEnglishiwel | @nd@StudentvhoRnowEngli shipoorl y—thusitheldbsol ute
valuebarsaround(iheldifferenceDetweenihelStudent'sENgli shiknowl edgel@nd(iheldl ass siheanEnglishknowl edge.O
For(Simplicity, [fhel , [functi onlimposeslthelfestri ctionlihat fhelstudent'sideviati onfromihi sdl ass'slaveragelEnglish
knowl edgeldoesnot @ffect(hislachi evement dnl essthelisih(aldl assroomldonductedihEnglish.

B.2.TA Student'siA chievement M ay B elA ffected By [fhelA chi evement[of [Hi s[Peers

Above, welnoted(thatldneleffect[df (femovingDilingual [éducationlisthat Il EP[studentslarelgenerally
immersed(ih(dl assroomsiwithhigher [Echi eving[studentsl{regardl essiaf [anguage) . [A [StudentvholiEih&ldl asswith
hi gher[@chievinglpeerslikllikel ybldet[Somelpositi velknowl edgelSpilloversbuthay [Suffer Becauselhi sifeacher[gears
her [pedagogyfowardslhigher[achi evers. T helniet[éff ectislambi guous. TA [StudentWholiklih(aldl assiwi thTbwer
achieversimhay(detfewpositivelor [evenlnegati velknowl edgelspill oversiandifhay @ soSuff er Becauselhi siteacher's
methodslarelgearedfbwardsTower [@chi evers. [T heliet [&f fect [probabl y But Mot Mecessarily Megati ve.’[Mn(@any[dase,
theleffect(af (havingTower [Echievinglpeersiislikel y fbbeldifferentfhantheléff ect[0f (havinghi gher [@chi evinglpeers.

Welémbodypeer [eff ectsiby@ddi ngfvoltermsiibthelachievement(équation,[Solthat(it(Becomes:

Hire1= Byt B4((l_l-jk,‘ ll-,jkt) . Ip"f"’<pf’“)+ B5((p'ijkt_ ﬁjkt) .]“ykPPjn) +
©)

= | . yEnglish
+B6(|E,~jkt_Ejk,| Ijkt )+"'+€ijkt

B , [is@functionlthat[@mbodi estheleffect(6f Bei nglihlaldl assiwi thii gher [@chi evinglpeers, [@ndwelhavelassumed(ithe

effectlis@functi onlaf fheldifferenceldetweenlpeers [heanl@chi evement@ndthelstudent'siownlachi evement. ]

"Notelfhatfheseleffects@reldueléntirelyfofheldompositi on(df fheldl assi@nd ot fhelhethod Gf ihstruction.
8Bomeleéducation@xpertsidl aimhatRnowl edgelSpilloversifromIbwer Echi evingEtudents@relpositive
becauselthelhi gher[achi eversiarelforcediblfeachlbwer[achi evers, thushoninglthei r[dwndnderstanding.
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Similarly, [ ; [isi@functionthatembodi estheleffect[of (e nglih(aldl assiwithTower [achieving[peers. [bservelthat, if
thel@ffect[0f (e nglith(hi gher [@nd Tower Achi eving[PeersilerelSymmetri ¢, ivelwoul dfindEhat (B = - B .

B.3.1A chievement ik[A ffected Dy fhelResourcesiaStudent [Experi enceslandfhelEffici ency Wi thivhi chfhelResources

arelUsedl]

Welproposelthat(alstudent'siachi evementmayBelriai sedByexperi encinglmorelfiesourceslor By [experiencing
resourcesthat@relforeléfficientlydsed.[Bilingual [éducati onldan(aff ect@School 'sloveral | Tevel [6f [fesources, the
di stributi on[of [fesourcesiamongll EP@ndHon- L EPStudents, [@ndEheleffi ci ency i thiwhi chSchool ‘sliesourcesiare

usedoverall.WVel@ddihreefermslibfheldchi evementléquationlih(drder foleémbody fheselpossibilities:

T English

nglish 7 English.
@ Bkes1 = Byt B +B (X (T, _1))+ﬁ3(th.(ijtgl h—I,f N
B (i) TP )+ B (e B I )+ B (| By By ™™ )+ v

B, li@functionlthat[@émbodiestheleffect(df [School K slfesourceslin[period (X, ). B, isafunctionSuchlthat
B,(0)=0; [it[embodieslthel&ffect(that bilingual [educati on(dl asseslhavelon(theleffi ciency Withiwhi chiaSchool [Useslits
resources. Mot ce%at[f,f"gmh (isSchool [R'slthean(of [thelindi cator Wari abl effor[Engli shlanguageldl assroomsiiniperiod
t.0Thus, 7,."*"** [is@qual folonelif @ @l assesi@re@onductedihiEnglish@ndiislessThandneldtherwise. TTf @l Gl asses
arelin[English, [thenlthelP,, [fermlisiéqual fbZeroland(thelfesourceleffectisgivenBy (P , .[IFinally, [P, [is@function

such(that(,(0)=0;[it(all owslihel&ffect[of [@School ‘siiesourceslibldependoniwhether [@student isin(aldl assroomithat

conducted(ihEnglish. [T oldifferentiatelthi sieffectfromitheleffi ciencyeffect, hoticelthat (B, functionldependsionlihe
differencelBetween(aldl assroom'slBwnlEnglishlanguageldesi gnati onE]ij,”g”Sh )[@ndhelSchool 'sliheanldlassroom

designation[(7 """

)- 0T hus, [Bur(@onstruction(of EhelB , FunctionlisSuchlihatthel@verageldl assroomlinlalschool
cannotexperiencelfiesourceldiscriminati onE(]ij,”g”Sh =1.."""50[B,(0)=0). A\l soBbservelthathelB,, function@lows
resourceldi scriminati onfbBelihfavordf & ther [Englishlanguagelor [Bilingual [Bducati onldlassrooms. [T herelisinol@
priori Meason(iblbeli evelthat(discriminati onworksflavor [6f [Bneldr Theldther [y pelof [cl assroom. TDnEheldnelhand,
school slarelflypically(gdivenlextralfesourcesfor Il EP[Studentsiand(@relibl difblselfhemlihfavor(df [l EPStudents; [Gnlthe
other[fhiand,non-L EPparentsihayBeldood(at(detti ngfesourcesldirected(@wayfrom(bilingual [Bducati onldlassrooms.

B.4.M easured[A chievement[isHigher WhenStudentsiareH abituated fb @M est
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Welwill Belusi nglstandar dized(festsibheasurel@chi evement, [@ndwelfieed(ibladdlonelother [effect fblOur
equati onffb@ccount [for[@di rcumstancelpeculiarfb[California'sban(onilingual [éducati on. [Toincidental ly, litHappens
that[Californi albeganisi nglitsew($T A R{estinglprogram, ivhi chlikbasedOnthelStanf ord@eéxam, just[onelyear
beforelitBannedbilingual [éducation. [tlisnormal for[Studentsiibldo(slightly [Better [@n(anléxamfor [@ach(of Thelfirst
fewyears(it[iB[given,[simplyBbecausefhey liecomehabituatediblitslidi osyncracies. MV elwi shiibla low(such
habituati on(ib(affectfeasured(achi evement,[Sole@ddfivoladditi onal erms@ndobtai n[dur[dompl etelfhodel [6f

achievement:
T English nglish 7 English
Mgrer =g By + By T - 1)+ By(X,, L™ -1, ™)

(5) B o b i) T ) B (b ) TP+ B (1B B - L™ +

[37(t_to)+ Bg((t_to)' a _Eykt))+e;jkt s

wherel4, [isthelperi od(iniwhi chitheléxamlislihitial ly[administered. [T he f, functi on@mbodi esthelhabituati onleffect
for(@ati velEnglishispeaking(student. [T helB,, [functi onlislincl udedSolthat hiabituati on(effectdanbeldifferentfor [l EP
students.[Forlihstance, iif [[Bé [islpositive, [thenlthelhabituati onleffectisTarger for Il EP[studentsithaninon-L EP[students;

and(vi celver sa. [T helB., [@nd ; functionsarelinlfermslof [{z- £,) {or(simplicity. [T hisiwvoul d Bel@Somewhat restrictive

functi onal [flormlif veldbservediumerousyear siof fest-taking, But velactual | y[dbservelsuchlalsmal l ldumber [6f Years
afterfhelBanlanbilingual [@ducati onlthathrel@reful ly[fl exi bl el@boutfheflormiaf [thelhiabituati onleffectih[@ur [@mpirical
work.

B.5.MBummingW p: [T helEff ect[df Bilinqual Educati onén[A chievement

Betweenlthem,[équationsl(5) [@nd[{1) [dontai n(al | [of [Theldhannel siBy vhi chibilingual [éducati onlthay [&ffect
achievement.[TEquati on[{(55) [Showslachi evement i thi n[@lperi odfSolthat [Students Tevel [0f [Engli shiproficiencylishel d
constant. [Bilingual [educati onMay [Ghangelalstudent'sléxposurefbEnglishiproficient[peersi(that ik, hay [&ffect thel
term).[IBilingual [éducati onlmaydhangel@student'siéxposurelfolhi gher [or Tbwer [@chi evingpeersi{thatik, [hay [@ffect
thel , [@nd( ; ferms). [Bilingual [@ducati onlmay(&ffect@lSchool 'siiesourcesl{effectthel, ferm),thelefficiencyWwith

whi chifesourcesarelusedI({affectthel , ferm), [Or(theldistributi onlof (resourceslacrossll EPlandron-L EPStudents
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(affectthel,, [ferm).Vioreover, throughleéquation({l1), Bilingual [éducati onlay &f fect (thelfatelat Whi chlll EP[students
learn(English, [thereby@ffecting(their@bility folderivelknowl edgelfromEnglishllanguagelihstruction@nddhanging
them(aspeers. [I¥f [l EPStudentsTearnEngli shiflaster linperi od( then@l | (Students [achi evement(is@ffected Dy thei rnew

proficiency throughlihel . [fermiih(period(i#+ 1.0

V.IAnEmMpirical [$trategy for [EstimatingiheEffectsof Bilingual [Education

WelSetUplthelthodel [0f thellbst[Secti on(Solthat [it ivoul d[Beldl ear [that (i lingual [éducati on[@an(affect
achievementfhroughlSeveral [¢hannel s.Bomeldf thelkeyTessonsiarefhat [(I1) TheBanonbilingual ([éducationay
affectfion-L EP[Studentsiasiwel | [3sTl EP[Students, [(2) thelfhagni tudeldf theleffect [0f Thelbaniwil | [dependdn(ihelshare
of [Studentsiwholwerelihitial ly[enrolledihilingual [éducati on, [(3) Thelagnitudelof theleffect(df ThelBanlfhay @ so
dependon(thelEnglishiproficiency(of fthelStudent@odydverall [(for [@ny[diven(sharelénrol | edihbilingual (@ducation),
(4) thelbanlmhayhavelihdirecteffectsithroughlihelal ocati on(of (fesourceslSuch@sfeachers, [(5) thelbanlthay
differentially(affect(different(dradesif younger[childrenllearn(Engli shflaster fthan(ol der [chil dren, [@nd [(6) TheBan(thay
differentiallylaffectheasuredlachi evement(ih[Subj ectsidependingloniwhether [Engli shllanguagelknowl edgelisidrucial
forldoingiwel | [Bn(thelfests({reading)dr herel yhel pful [{imathemati cs). [T hus, [éventhoughiwelanal yzeldlpolicyéhange
in[Californialthat(issimpl e, velfieed@némpirical [Strategythat [doeshot forcelfhelpoli cyleff ect fobelsSimpl e.[n
particular, [itlisinot@ppropriatefbluseldisimpl eldifferences-in-differencesi@pproachihiwhichion-L EPtudentsiare
assumed(ibhavebeen(unaffectedDyBan(onilingual [éducation.

I nfthi siSecti on, Welattemptibldofwvolthi ngs. [THirst, Mveléxpl ai nthowvelflemedy [@flew(identifi cationlproblems
that(ari selihlour[Study(af [California'siBanlonbilingual [educati on.[Second, Weleéxpl ai n(hiowhwelastimatefhelSimple
effectldf [thelSchool s [feduci nglénrol I ment(inBilingual [educati onf@ndthenhowiiebreakdowntheléffectlintolthe
channel sisuggestedBy[Our[fhodel.[]

A.MEndogenousiChangesinBilingual [EEducati onEnrollment

Ouridentificati onlof [theléffectslof [Bilingual [Bducati onlreli esihai nly[Ontheldi scretenessiof [theldhangelih
California’sipolicylaniBilingual [Bducation. T hat!(ik, elarelnot(dl aiminglthatfhelexi stenceldf [thelpolicy[dhangelis

reallyléxogenouslor [@ven(that thelfi minglaf thelpoli cy[dhangelikarbitrary. Al so,Mveldremotdl aiminglihatthelSchool s
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greatly(affectedBythelBan@relsimilar[fbothelSchool sthardl y(@ff ected By fheban. IV hat Welfel y [ponlisthat fhelBan
wasabr upt: [teéncouragediSchool siblmakellarge, [di screteldhangeslinthelshareldf [thei r[Studentsiénrol ledihBilingual
educationlat@f melwhenlthelSamelschool shiverelfiot [@xperiencingldther Targe, [di scr eteldhanges. [Put@nother vay, e
uselriegressi onldisconti nuityforidentificati on, el yinglén(thefiact that [Gther [determi nantslof [Student[@chievement [did
not(changeldramati cally@ndi@abruptlyBetweenthe[1997-98[and[1998-99(School [years.

Forthi slidentificati on[Strategy foBeldonvincing, velneedoldonfront thelproblem(that[School s[actual
changeslihbilingual [énrolmentierelpotential lyldorrel atedWi ththei r [@tti tudesiowardbilingual [education. [T hisliks
forfvolreasons.[First, @ thoughlastudent(isldeterminedibbeldl i gi bl efior Bilingual [éducati onBased[Oniwvel | -defined
rules,[@lSchool [doul dlihfluencelwhat(shareldf [&li gi bl eldhil drenlactual ly[eénroll edlihbilingual [éducati onlbef orelthe
ban.°[[A School fhatWaslénthusi asti c@bout Dil i ngual [Bducati onmi ghténrol | Alarger Sharelof [itsleligibl eStudentsih
bilingual [dlasses.Becond, @ thoughlschool slthat [fhechani cal ly impl ementedtheBan(elimi nated i lingual (éducation
altogether,[School siverelpermittedioliry(foldbtai niand(grant (Mequestsifor hvai versifromiparentsiaf (@l i gi bl elStudentsiin
orderibReeplahil drenlinilingual [@ducation. [A [School 'sleffort[ih[Seeki ngland(grantingiivai ver [fequestsiandlparents
willingnessliblsignlthesefequestsiarellikel y[dorrel atedwi thlocal [Etti tudeslibwardbilingual [éducati on. W eldomot
want(Ibcal [attitudestowardbilingual [educati on(foldl ter[dur heasureldf theTtreatment” that fhelSchool [fecei ves: ve
wantfbldomputeltheleffect[of [bilingual [educati on, ot theleffect(df [Atti tudestowar dilingual [éducation.

Anlexamplelthay(dlarify[ourTbgic.BupposelthatSchool sI/A [And B havelidenti cal [Student[popul ati onsSolif
thelfivolSchool sliactifhechani cally, [theylexperi enceléxactl yfthelSameldhangelih(Bilingual [ducati on(asialresul t (6f (the
ban. [Buppose, however, [School [A lisénthusi asti clabout i li ngual [éducati onfand(school B iknot. [Pri or [fbfheban,
school [A[enrolIsévery(Studentiwholikleligi bl elfior [Bilingual [éducati onlih[@bilingual [dl ass. A fter fhelban,School [A
grantsiasimanywai versiasipossi bl e, [Raslaldecreaselinthelsharelénrol ledihBilingual [éducati on[{despitelkeeping
"waived" [Studentslin(Bilingual [éducati on),@ndlimpl ementsEngli shlimmersi onlrel uctantl y[@ndipoorly.[Prior fblthe
ban, [School BlenrollsonlySomeldf [itsBilingual [éli gibl e[Studentsiénrol | ed[ihBilingual [dl asses; [@nd, [after Thelban, it

decreaseslthelsharelénroll edibZerol@andlimpl ementsiEngli shiimmersi onlenthusi astical | y[@nd el |. T8 mpl elleast

°[A [Studenthad foBeldl assifi ed@sl EPlandhaveat Teast Mineldther [ EPStudentsiof thelSamenative
languagelihlhisigradelathi siSchool obelel i gi bl elfior [Bilingual [éducati onlunder thelChacon-M osconeBilingual -
Bicultural [EducationlA ct[0f[1976.N[1987,[Governor Deukmejian(di dinotfeauthorizelfhelact, [Butlitsiprovisions
werelstill fechni cally i nding. [BeeB aker [andMakutal(11997) for further[di scussion.
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sguareslestimatesioul dSuffer [from(bi asiaf ldnknown(si gn. B ecauselSchool (B [implementsEngli shiimmersionDetter
than(School (A, theléffectsof its[Englishiimmersionwill DeDetter Efter theban. THowever, [enthusiasmfor [English
immersi onlay(Beleither [positivel y(dr [degativel y(dorrel atedWith(@school 'siéhangelinBilingual [énrol Iment. [Dn(the
onelhand, [School [A [fhayéxperienceldTarger[decreaseliniBilingual [enroll mentBecauselitihitiallyénrol | ed@Targer
shareldf[dligiblelstudentsin®ilingual [l asses. [Dn(theldther hand, [School [A [hay[experiencel@lsmal ler[decreaselih
bilingual [enrolmentBecauselit[Soughtwaivers.

Welantfoldomputelan(tinbi asedésti mateldf [theleff ect[0f [Bilingual [Bducati on. [T hus, [@lthoughiwelStart By
showi nglsi mpl eleast[Squaresiresul tslihiwhi chltheléxpl anatoryMari abl elisl@School 'slactual [dhangelihlitsisharelof
studentslih(bilingual [éducati on, velmovelimmediatel yfolihstrumental [Wari abl eslriesul ts. [T helihstrument(isithe
decreaselih(@lSchool ‘sisharelof [Studentsleénrol | edih(Bilingual [educati onlthat voul d[dccur [if thelSchool fol | owed[State
guidelineslin@hechani cal ivay. [T hi slihstrument(isflormedBydomputi nglthelSchool 'sisharelof [Studentsiwholere
eligibl elfiorBilingual [educati onlih[1997-98[andSubtracti nglthat fumber [from(Zero.[{Zerolisthelshareldf (@achiSchool 's
studentsiwholwoul dihaveBeenlénrol | ed(ih(Bilingual [éducati onlin[1998-99if [@ach(School (hadhechanical ly
implemented(thelban.) N otelthat Welliselthelshareldf (Studentsieli gi bl elfior (Bili ngual [éducati onlpri or fbfhelBan. MiVe
dolthis[Solthat [theleff ect[of [thelbaniari eslonl ylwi thThelSchool 'sipopul ati onldf [Students, ot Wi ththelSchool 's@ttitude
towardilingual [éducati onldr [thelSchool 'sbeli ef Siabout how(thebanishoul dbelimpl emented. TA [School 'sipopul ation
of [Studentslisinotunder(itsidontrol [And(isli kel y foBelNerydimil ar Bef oreland(fter thelBan. By instrumentingwith
zerolminuslthelsharelof [Studentsiwholwereldli gi bl effor [6ili ngual [éducati onBefor elfhelban, Wellselonl ytheldhangelin
bilingual [educationlthat(ikléxogenous.ndeed, Thefivolschool slin[dur [éxampl elvoul dhaveléxactlyfhelSamelual uefor
thelihstrumental (Wariabl e, [Solthei r(atti tudesidoul d[fiot Beldorrel ated Wi thithei rlihstrumentedfreatment, By definition.

B.ICTalifornia'siClass[S$izelReduction

Ouridentification[gtrategydependsionitheldbrupt, Targeldhangelih[Californiasipolici esifbwardBilingual
education.[If [@ther[poli ci esl@l soldhanged(@bruptly[@nd(sSi gnifi cantl y @t [exactl y[thelSamelfl me, They oul dBela
problem(for[Ws.MDf [Gourse, fhelvast taj ority[df [School -rel atedpol i ci esiivereldonstant [Or [dhanged(dnly[sightly[from
1997-98[tb[1998-99.[IT heldnelpoli cy(that(divesusidlight(pauselisiCaliforni a'sldl ass/si zelreduction, Whichiwas
implementedBetweenthe[1995-96[@nd1996-97[School [years. MWV el@reotdverlyldoncernedBecauselmhostdistricts
that[parti ci pated(ihldl asslsi zelreducti onlerelal ready(doi nglSolBef oreltheban(on(Bilingual [éducati on: [98[percent [Of
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districts[partici pated(ih(dl ass(Si zelfeductionih[1997-98[@nd@9(percent(parti ci patedin[1998-99. I hus, [dl ass[Si ze
reducti onldoesiniot[qualify@sian(abruptdhangelihat(isld mul taneousiwi ththelan[on(Bilingual [éducati on. TAI so, [dl ass
sizelrleduction(only@ffected(dradesiaf [Kindergartenthroughlthree, [@ndiwvelwil | Beléxaminingtheléffectslof the
bilingual Ban(onldther[grades. N everthel ess, relwi shifbfakelevery[precauti onlagai nstour [estimatedBilingual [éffects
becomingldontami nated By Theléffectsiaf (dl assisizeldeducti on. [T herefore, [after [presenti nglour [Simpl eléstimates, e
focusianlestimateslihatdontrol for@ctual ([changeslihiSchool s[dl ass(Si ze. [For eference, [T abl el3[showshow(dl assisSize
changed(ih[Californiafrom1997-98{b2000-01.°MDnly(dradestipihroughSixthidrade@reShownbecauseldl asslSize
isihot(avail abl el(land, [ihdeed, isMotiwel | [defi ned) For (i gher [gradesiniwhi chithelsi ngl eldl assroomimodel [isnot
followed.

C.[MHabituationibfhelT est

Californialbeganlitsidurrent[System(of [esting, Rnown(@sthe[ST AR[System, ih{the1997-98[School year.[The
coreldffhelST ARSystemlikihelStanfordQ[A chievement(Test, [@wel | -known(Standardi zedfest fhat (hasbeen
admini stered(fbldrades2[through11from(the1997-98[School [year[@nwards. WV ellselthean(percentil elfank [Scores
fromthelStanford@@sidur heasurelof [achi evement. MWV elshoul diémphasi zelthat thelpercentil elfank[Scoreslarelbased
onfthelperformancelof [@VveryTarge, [fational [Inorm" [grouplaf [fest-takersivhoselfest-takinglprecedesiCalifornia's
admini strati on.[T hus, [thelper centagefank[Scoresiarel@bsol utelScores: By (performinghdvel |, [Cal iforni alstudentsidannot
rai seltheDar for fhemsel ves.

[ t[iswel | kKnown(that[studentsiScorebetter [Onestsithat @relfamiliar fbfhemlihfermsiof [fest[Set-up, [@nswer
sheet(Set-up,[@ndiSolon. [For [thisifeason, [Students[Scoresideneral l y[ri seldlightl ylon[@fest [duri nglthelfirst flewyearsfitlis
admini stered, [@ven(if [thei r[kRnowl edgelisléxactlythelSame. TAfter Thelfirstfewyears, Thebenefitsiaf Becoming
habituated(fblfhelfest(areléxhausted, [@nd(Scoreslri selonl ywi thireal improvementsihknowl edge.

Because[Californi albegan@dministeri ngthelS$tanford@ih[1997-98[(thelyear [Bef orelfhelbilingual Banibok
effect), velloul diexpectfblSeelhabituati on-driven(Scorelincreaseslinthe1998-99(through2000-01School [years.MVe
donotWant(iblattri butelfheselhabituati on-drivenlimprovementsibthelbanlonbilingual [education. [T herefore, e

need(fbldal cul ateltheldounterfactual [ihcreaselin[CalifornialScoresipur el yfr omhabituationoverthel3yearsiin

19C] ass(Si zeldhanged for [hi rd(gradebetween1997-98End[1998-99, [despi telfhelpoli cy Mavingheen
implemented(ihfhelpreviousiyear.T helpoli cy(aff ected(fi rstl@ndiSecondldradesimmediatel yWith[@Taggedeffecton
thirdigradel@andindergarten.(]
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guestion.

Thelihtroducti on(of the[$tanford@(fest[@ndtheban(onbilingual [Bducationiwerelbothlstate-widelévents,[So
welhustTook[Butsi de[Californi alfblgetdatalfor[Bur[dounterfactual [dal cul ation.[[Fortunately,[Arizonalbegan
admini steringthe$tanford@(fest {blitsiStudentsiin[1996-97[(onelyear eforelCal ifornia), [@nd[Ari zonaldidnothavela
ban(@nbilingual (éducati onlduri ngtheffirstthreelyearsiof [itsfest[@dmini stration. MWV eltheref oreldomputel@n
habituation(effect{for[@ach[CalifornialSchool By runninglaregressionlof [ArizonalSchool s[Scoresiontheir
demographics; [ihdi cator \ari abl esfior thelSecond, [thi rd, @ndfourthiyear [6f [fest@dmi nistrati on; [@ndlinteractions

between(gachldemographi clvariabl elandléachlyear(indicatorWariabl e:

_ gasubject,g subject,g
I‘l'subject, gkt ~ 60 +th61

subject, Test Year 2 subject, Test Year 3 subject, Test Year,
©) +8, R +83 7 +O, +

ITest Year ZX 6.;ubject,g n ItTest Year 3 tha.;ubject,g + I[Test Year 4th6.;ubject,g

t ke tw

subject,gkt

wherel X, isl@vector [0f [demographi clvari abl es, [ kelpercent bl ack @ndpercent Bispanic,@nd 7 e " lis@n

indi cator Mari abl elfor The™ year [0f st [@dmini strati on. [W el@ppl y fhel@sti matedGoeffi cientslonfhelyear [indi cator
variablesiandlihteracti onlvari abl esfb[Californialdata, [And(domputel@predi cted(effectdf (habi tuati onfor [@éach
Californialschool .[Mbservelthat(if vhitelstudentsihabi tuatelfiaster, [Say, [thi sdifferencelin[habi tuati oniwil | Be
accounted(for(ihldur[@stimates. TAll [Systemati c[di fferenceslinhabituati onlthat [@relriel ated foldemographi csiwil | e
embodiediihlourestimates.[Forihstance, [thelhiabituati onleffect(for Thelthi rd[year [6f fest[admini stration{[1999-00) ih

readinglih(dradefour(ihfhelCalifornialSchool Mumbered100Mvoul dbe:

habit

_ 8reading,grade 4 X. Sreading, grade 4
reading, grade 4,100,1999-00 3 -

100,1999-00 = O6

AlthoughiweldomotyetRavelBtanford@datafrom(T exas, [Someldi strictsitherelhaveld solintroducedthe
Stanford@ih(recentyears. MV elplanfblseT exasldatalfoldet Vet horelestimatesiaf thelRabituati onléffect.[]

D.TEromSi mpl e[Esti matesiblEstimatesthat Di stingui shiChannel slof [Effect

Welproposelib(startwithithelsimpl estipossi bl elfethod(af [esti mati ngltheléffect [0f ThelBan[OnDilingual
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educati on. [First, welli neari zeléquati on(5)-that(is, Welassumelthat @l | [of [thelfunctionsB , through[P, ihlequation((5)
arellinearlihlthei ri@rguments. I henlwelesti mateljust theleffect(6f thelchangelih@School 'sipercentageldf [Students
enrolled(ihbilingual [éducati on. [T hi sioneléff ectpi cksdp(Several [0f (theldhannel slhenti oned(ihthelfhodel . TA fter
presenti ngltheselsi mpl el@stimates, veldaddVari abl estbpi ckWpldther [@hannel slof [éf fect[@nd {bldi stingui shidhannel S[Gf
effect.In(dther Wwords, Welstartwith@ery(Simpl eléstimatingléquation@nd(gradual lyfl eshlit[dut[Solthat Tookslmore
andthorellikefhelfhodel .

WelstartBy(simplylestimatingtheleff ect[0f fheldhangelih@School ‘'slper centageldf [Studentsih[ilingual
education,[@omputi ngSeparateléstimatesfor [l EP@ndhon-L EPStudents, for [@ach(grade, [@nd{or [@achlSubject. [T hus,

our[ost[Basi cléstimatingéquationlis:

= g &Subjilang g,subj,lang
(6) A B subject,language,gkt ~ eo ooy APctBE gkt+ Ae gkt

where
(7) subject € 1reading,math,languagef , language € \LEP ,non-LEP|
I nlequati on[(6),[dlihdexestheldradebeinglfested, [A indi catesthatMrelfakelthelfirstldifferencelinlthelvariabl el(after the

ban(mi nusbef oreltheban),[andPctBE(ikthelpercentageldf [Studentsih(bilingual [éducation. [MSubj ect" [designatesithe

subj ectBeingltested,[@ndlanguage’ [desi gnatesiwhether [thelstudentslarelfion-L EPGr (I EP. [T hus, Wveléstimate

equationslike:
_ reading,LEP,3 reading,LEP,3
A I‘l'reading,LEP,3,kt = o t oy APCtBE3,kt+ A 63’]“
_ math,non-LEP,4 math,non-LEP 4
A |J'math,non—LEPA,kt = o +t oy APCI‘BE‘U“"' A 64,’“

I n[Orderfb@ll owDilingual [éducati onfii melfblaff ect@chi evement, ivelthai nl y[showfhree-year[dhanges:. [from(the
1997-98Ischool year [ before™) ibfhe[2000-01(School year [ after") . [However, Meldolshow(dne-[@ndfivo-year
resultslin[@ppendixfabl es.

Afterlestimatingléquati onl(6) Dy TeastSquares, elthenlésti matelit By [ihstrumental (Wariables, herelfhe

instrument[ﬂorD&PctBEgkt iB(0 - PctEligibleBE ok ) .MWVelthen(proceed(ibladdvari abl esibfheléstimatingléguation,

,1-3
alwaysReepi nglthelimplied(irst(stagelfor fhelihstrumental Wari abl esiprocedureléxactl y[paral | €l fbfhelimpliediSecond

stage. [T abl elA-1(ihthel@ppendi x [Showslthelresul tslof theffirststageléquation. M ot [Surprisingly, fhelihstrumental
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variablelisldwayslaverypowerful [predi ctor for fheléndogenousivari abl elfior ivhi chlitlisihstrumenting({t-statisticsion
thelihstrumental Wari abl ef@reltniformly@bovel15). [T helgreat[power [6f Thelihstrument isiduelfothefact that [any
schoolsidolechani callylimplement[California'sbilingual (policies.Even(thelSchool sithat [devi atelfromirhechani cal
implementation(dolSolonly[partially. T

OurffirstifhodificationfbtheDasi cléquati onlisthelfemoval [0f Thehabituati onleffect. MVelSimply[Subtractthe

predi ctedhiabituati onleffectfromthelchangelinfest(Scoreslthat(isiour [dependentVariabl e:

. subject,] subject,}
~ habit, I T APctBE 4 +A€ .

(8) A p subject,language, gkt subject, gkt

I n[@therrords, [our[dependentWari abl elisidow(iheldhangelih(dchi evementlabovel@ndBeyond(predi ctabl elhabituation.
Our[mextmodificationfbfhebasi cléquationlistheladditi onldf thelactual [Ghangelih(dl assisizel@sian

explanatoryvariable;

— habit

g,subject,language g,subjectlanguage
subject,gkt oy APctB Egkt

A I‘Lsubject,language,gkt =

(9)

+og A ClassSzzegkt+A €y -

Changeslihldl assldi ze[@refirivial [for[gradesfour@andiup, ih@ny[dase.

Ourmodel [predi ctsthat thelBanldnbilingual ([éducati onlmay(aff ect[@chi evementfhroughltheléhannel [6f
exposurefb[EnglishiproficientStudents.IT hus, Weladdldmeasurelof ftheldhangelihthelpercentageldf non-L EP
studentsifoiwhomi@student(isiéxposedlin(dl ass. [For [éxactly[thelSamelfeasonsiwefeed iblihstrument for ftheldhangelin
alschool'sishareldf [Studenténroll ed(ih(Bilingual [dl asses, Welfieed fblihstrument [for [theldhangelih(@student'si@ctual
exposureffbion-L EPStudentsiwi thitheldhangelthat [thelstudentvoul diexperi encelif (hi siSchool verelfbhiave
mechani cal lylimpl ementedBilingual [éducati on@ndmhechani cal | ylimpl ementedfheban. [T hat[i5, for [on-L EP
students, [thelihstrument(ikléqual [fbfhelsharelof [Aon-L EPStudentslinthelSchool [dveral | [(exposurelfolfion-L EPEfter[@
mechani cal implementati on[of [theBan) i nuslihelfion- L EPsharelthat Woul dhavelexistedihEnglishlanguage

classroomsibef oreltheBan(if thelSchool hadhechani cally[enrolled@l [Bilingual [8ligi bl elStudentslihbilingual [dl asses:

NonLEP , . NonLEP , .
(20) ght-3 B gkt-3 .
NonLEP k-3t LEP k-3 NonLEP -3 (LEP k-3 -BEeligible gkt_3)
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Noti celthat thelstudentsiwholareléligibl elfor i lingual (educati on[(]BEeligiblegk,t_3 ) @rel@Subset(df thell EPStudents.(]
Alsoldbservelthatfhelihstrumentlisibasedéntirel y(onldatalfrombef orelfheBan, [Solthat it (ikfhelhechani cal [@hangelih
exposurelandidannot(ihcl udelany feacti onfotheban.[For Il EPStudents, therelisidparal | €l [ihstrument(fhat Tboksifore

complicatedButlis@ctuallyldompletelyparallel.

LEng’t_s—BEeligible‘g,k’t_3 ) NonLEng’t_3 B NonLEng’t_3 .
an LEP,, . NonLEP, ,+LEP,, ;  NonLEP,, .+(LEP,, ,-BEeligible,, .)
11
BEeligible i3 NonLEP k-3 B
LEP k-3 NonLEP k3 LEP k-3

Thelihstrumentshownlihléquati on11[is[justthelWei ghted(@verageldf thelfhechani cal [dhangelinlexposurelfor L EP
studentsiwholverelfiot(@li gi bl elfor [Bilingual [éducati on@ndthelmechani cal [dhangelihléxposurefor Il EPStudentsiwho
wereldligibleforBilingual [éducation. [T heffirst-stageléquati onslfor thelihstrumental Wari abl eslprocedureljust
described(@relshownih(T ablelA-2. T helexcludedlihstrumental (ari abl eslareltniformlypowerful [{with(fstati stics
abovel10) Becausemost[School sidoffollow[California'sbilingual [policiesidlosely. [

Summingp, Weladdtheldhangelinléxposurelfbnon-L EPStudentsifbthelestimatingléquati on, @ndweldl ways
i nstrument for (thi sivari abl elwithitheldhangelihléxposurelthat voul dihaveldccurredlif [School sihechanical ly
implemented(Californiasbilingual (policy. [urlestimatingléquati onthusibecomes:

. subject,l  subject,]
AlJ' - habit _ agsu yjectlanguage | afsu hject language APCtBEgkt

subject language.ght subject,gkt

(12)
+0a, APctNonLEPinClass,,, uageght ™ s AClassSize okt Ae ot -

Finally, Welantfoladdari abl esthat [Ganpi ck ipthelesourceldhannel (throughiwhi chitheBanOnbilingual
educati on(mi ght[Gperate. MIVeldanladd(avector [0f [dhanges(ihimeasurediresourceslfior [@achlSchool ,[A Z,,, . T helwector
includesidhangeslin(real [per-pupil [Spendingl@ndfeacher [@xperi ence, Buteldomotexpect[Bddi nglthi sivector [fblaffect
theldther[doeffi cientsihuch. [T hislikibecauseltherelereoliha] or [dhangesih[Calif orniasiiesourcesforSchool siover

thelperi odlihlquestion, [Gtherfhan(dl ass'size. TAI so, [Cal if ornialschool [fi nancelishi ghl y[dentral i zed@ndléqual [Across
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school s, [Solhany(éhangesithat WereléxperiencedBy(@all [School sih[Californialierelal readylabsorbedBy [theldonstant,
0.
However, [therelisldonelpeculiaréhangelihifiesour cesthat elthi nk ihayhatter. WV hen(Bilingual [dl assesiwere
eliminated, [thei r oul d-belstudentsiwerelmergedlihtoldther [dlassrooms. [Bilingual [dl assesiwereldeneral ly[Smal ler
than(Englishllanguageldl assesiand(their [feachersiwerelpai dSi gnifi cantl yhorelfhan(dther feachersi{becauseltherelisia
salary[steplassoci atedwithbilingual [dertificationlih[Cal if ornialfeachers@ontracts). [T hus, [l ass[Si zelgeneral ly[fose
and(feacher[qualityprobably(fel | for Il EP[Students; [@nd(dl assisi zelgeneral ly[fiel | @nd(feacher[qual ity [probabl y (foselfior
non-L EP[students(as(School sifeal | ocatedlesour ceslihlfesponselbfheban. N oti celthat thelrieal | ocati onldccursfor (@
givenl@verageldl asslsi ze. [T hus, [GBur [Burrent[dontrol [for [dl ass[si zeldoeshot [pi ck [Wpthelreal | ocati onlof hesour ceslthat
welWantfbldapture. MIVeldonot(actual ly[Rnow(theldhangeslihidl ass[Si zelor [feacher [qual ity [ExperiencedByéach
student,[SolweldannotGontrol for fhemldirectly. WV eldoknowhow(huchthedangeldf (6l assisizelshrunk ih[éach(drade
in[eéach(school [fol lowingltheBan(ihBilingual ([éducati on,[@nd(thi slisi@n(ihdi cator [0f [feal | ocati onfor vhi chiweldan
control.[Forlihstance, [if [dlSchool (hadfivofourthigradeldl assesibef oreltheban, [@Dilingual [dl assiaf (1 5[studentsiand(an
Englishllanguageldl asslof [25[tudents, then(itsbefore" [fangelihfourthigradeldl ass(si zelwas10.1If , [af ter fheBan, the
school (hadfivofourthigradeldl assrooms(of [20[Studentsiéach, thenlitsMafter" [Bangelinfourthigradeld asslSi zelwoul dbe
zero.[IT heldhangelin(@lschool 'sitangelwoul dbeldood(ihdi cator [0f [itsfeal | ocati on[of [fesour ces, [@ndelwoul diéxpect@
fallinglriangeliblhurt I EPstudents{becauseltheyerelprevious ylihismall er(dl assesiwi th[Better-pai dfeachers)@nd
hel plion-L EP[Studentsi{becauselthey Werelprevioud ylihTarger [dl assesiwi thiworse-pai difeachers).

Adding(thelvector[A Z,, [and(theldhangelihitheldl asslsi zelMange, Weldbtai n[our [fi nal [estimati ngléquation:

- habit _ . gsubjectlanguage n a%subject,language APc tBEgkt

A B subject,language.ght subject,gkt ~— 0

(13)

+ &, APctNonLEPInClass ,,p, 0, o+ %3 ARangeClassSize 4, + AZ 4 0+ 0 g AClassSizey, + A€y,

Equationl{13) [domprisesial | [0f [theldhannel sidescribedlin(our [hodel ,[@ beit Wwith@Si mplified, Tinear
functional form. &, [isltheleffect(ofbilingual [éducati onthat[doesinotiwork fhroughléxposurefbEnglish-proficient
studentslor [fesourcelchanges; Lé , [isltheleffect[0f (bilingual [educati onthat[OperateslthroughléxposurelfoEnglish-

proficient(Students; [@ndlé , [isltheleffect[of (fesourcelrieal | ocati onlthatisprobabl y[@resul t(of (i lingual [éducation. [T he
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other[doefficientslihtheléquati onlmayBelihteresti nglihland(af fthemsel ves, Butthey@reléssential | ynui sance
coefficients[Solfar(asltheleff ectslof [Bilingual [ducati on(@reldoncerned. IV elhavenot@temptediblparameterizelthe
speed(@tiwhi chistudentsllearnEnglish, Butiwel@ lowltheleffectsiof Bilingual [éducati onfoary By (drade@nd By

subj ect. Veldanléxaminelthel@stimated(eff ectsliblSeelif Therelare[patternsihat[Suggest howEnglishiproficiencylitsel f
isiéhanging.[For(ihstance, [if theléffectsiof (Engli shlimmersi onlareBetter for[Studentsliniyounger [grades, [thi sithay [be
becauselyoungerpeopl elearnewTanguagesimorelrieadily. T5imilarly, if theleffectsiaf [Engli shlimmersi onl@relworse
formathemati cslthan(for [feadi ng, [thi sifmay (BelBecauselstudentsierelgetti nglmorelout [6f mhathemati csifhaterial iWwvhen
ithiwvasipartlyfaughtihiheir hother MonguelBut(Studentsiwerelfot Tearninghow b beadivel | Th(Englishiwhentheir

readinglessonsiwerelpartly faughtihheir hother fongue.O

V.Data

Achievement,[demographic,[@ndlresourceldatalatfhelSchool Tevel [@relavail abl elannual lyfor [the1997-98
through2000-2001(School [yearsifrom{thelCalifornialDepartment(df (Educati on[[CDE) [@ndthe[Common[Coreldf Mata
PubliclSchool [Wniverse. TArizonalfest[Scoreldataldomelfrom{thelArizonalDepartment (0f [EEducati on, [@nd[demographic
dataldomelfromfhelCommon(Corelaf DatalPublictSchool [Wniverse. I

Californialhandated(Statewi dellseldf [the[S$tanford[A chievement [T est, MinthEdition, [Form(T [(Stanford[9)
begi nninglihthe1997-98[School [year, [Onelyear Bef orelProposition227 ook [effect. [T hi siprovidesiusiwvith(oneyear
of [pre-reforml(data. [T hellbtest[post-reformidatalavail abl elarelfor [threelyearsiater, fhe[2000-01[School Year. MWV ellise
test(Scoresfor[feading, [ath, @ndTanguage, Wvhi chiarelfeportedfor [@ach(School [t ftheldradellevel .Micro-level [data
arelnot(avail able.MVelliselSchool -l evel [datalonfhelnati onal [Percentil elfiank [0f Thelmean(Studentandldnthelshareldf
studentsléxceedinglthe25"[@nd 75" Mati onal [Percentil esfor[@achSubj ect@nd(grade. [For [@onfidentiality, Scores@re
reported(for [l EP[studentsiasialSeparatelgrouplonl y(if @t Teastfherelareimorefhanienl EPStudentsinfhat [gradelatthe
school,@ndiweli mitldurSampl elfblSchool siwi thiSufficient L EP[Studentsfbeport [Separateldata. [N EP[Studentsiwho
firstenrolledih@Californi alpubliclSchool Tessithanfivel velhonthsipri or fbihelfesti ngldatelwerelfestedBeginninglih
1998-99(ih[S$pani sh,[@ndfhuslareléxcl udedfromfhel$tanford@Sample.

DemographicldatalfromfhelCDEldomesfromlthelll anguagelCensus, thelCalifornialBas clEducational [Data
System{[CBEDS), [@nd[Cal WORK S.IIT helll anguagelCensusidol | ectslinformati ononthefumber [of [Ti mitedEnglish
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proficient(students,[By(grade@ndprimary Tanguage, [@achlyear. IV eluselfheseldataltbldeter mineltheldumber [0f
children(éligiblelforBilingual [educati onlihthe1997-98[School [year, [pri or b ihelimpl ementati onlaf [Proposition[227.00
School shiverelflequiredolaffer Bilingual [ihstructionfbl EPStudentslif it wasldonsi dered(reasonabl e. [T heldriteri alfior
reasonabl enessiwerelill-defined(ihfhe1997-98[School [year [But hany(School siused@mhorelSpecifi clpast (iul el@s@focal
point: [if 8t Teast fen(ll EPStudentsiihioneldradelsharedthelSamelpri mary Tanguage, [thelSchool (hadfblprovide

bilingual ihstructionlihfhat[enguagelihfhat(drade. B ED Slihcludesidatalonfhedumber [0f Il EPStudentsinldifferent
i nstructi onal [Settingsi@achyear. [T he[Cal WORK Sldatalihcl udelinformati on[oniheldumber 0f freel@ndfeducedIunch
eligiblelstudentsiihléachiSchool .

ThelCBED S[system(ihcl udesaProf essi onal [A ssignment Informati onEForm, Wi thldatalonfheldumber Of
studentsiand(grade/subjectmatter [df [Bach(dl ass@ss ghed(ibléachlfeacher. [T eacher identifi cationumbersichange
eachlyear [Solit ikhot[possi bl elfbirack(@hangesinlthel@ssignmentslof ihdividual feachers. MV elliselfheseldatalfo
examinelghangeslihlihelmean(dl ass[si zelwi thi n[algradelat(alschool .

Weldl soluiselStanford@fest[Scoreldatalandidemographi cldatalfrom{ihePubliciSchool Wniverseldf the
Common(Corelof Datafrom(Arizonalschool s, [fblesti matelafest[fiabituati onleffect. A ri zonalbegan(usi nglthelStanford
9lih(the1996-97(school [year.MWVellselSchool [feport(dardidataldnmean(Btanford@Scoresby [dradel@ndsubj ect@tlthe
school Tevel from[1996-97Fhrough[1999-2000, anddorrespondi ngldatafromhelCommon(Corednthelfiacial [End
ethnicldomposition(dfSchools. ™

Tablesl4[@ndB[dontai nldescri ptivelstati sti csifor [Bur[dependent Wari abl eslandkey éxpl anatoryWariables. Ve

useltheselstatisticsiwhenlinterpretinglthelfesul tslof [dur [fegressions.

VI1.[Results
Ourmai nipredictionslarelfhat [Proposition227Mil | [dhangelthelshareldf [Studentslénrol | edlihiBilingual
educationlandthatthisihay[differential l y(affect[Studentsiwithivaryi nglevel siof (Engli shiproficiency.WVelal lowlthe
effectsiibvaryBythelstudent'sigradeland By Thelsubjectihiwhi chithelStudent(isfested. A sidescribed@bove, Mvelbegin

withlalery[simpl elSpecifi cati onl@ndthenmakelour [Specifi cati onlmorelSophi sti catedihlorder [fblaccount for[possibl e

1A rizonalMotersipassedProposition[203,Simil ar@b[California’ sProposition[227, Ml ovember [6f (2000; [Gur [Mselof
Arizonaldatalisrestri ctedfblschool yearsibeforelfhelpolicydhange.
2[A ri zonaldi dot Meport free@ndMeducedILinchieligibilitydatalihfheecessaryyearsiof ThelCommon(Tore.
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sourcesiaf [@endogeneity, [@onfoundingflactors,[@ndthelmulti plelchannel sithroughiwhi chbilingual [éducationldoul d

affectlachi evement.

AT helEffectsof Bili ngual Educati onlonihelA chi evement[df Il EPStudentsiihfheFourthGrade

In[T ablesBl@nd7, velpresent [fesul tsfor [our ful | [@rray[6f [Specifi cati ons, [from(dur [fhost Dasi cléstimating
equati onlih{thelleft-handldol umn(ibldur hostSophi sti cated(Specifi cati onlihthelr ght-handdol umn. WV elshow(resul ts
for{fourthigradersionly Becausefhelfabl elvoul dibefboldompli cated if MrelShowed(@l| [drades. [WVeldoncentratelonlihe
resultslfor Il EP[Studentsin(T abl e6land(ihelfesul tsifor Mon-L EPStudentsih(T able(7. 00

T helfiar [Eft-handdol umnlof [T abl elBldontai nsTeast[Squaresiesul tsflor [égquati onl{6), [dur host [Basic
esti mati ngléquati onihiwhi chidhangeslinfachi evement(@relpredi cted(Sol el y By (dhangeslihlthelsharelof [ | [Studentsih@
school vhol@relénrolledinilingual [educati on. MVelfind(that thelkast [Squaresleffect[0f [Ghangesihthelsharelaf
studentslihbilingual [éducati onlik[Stati sticallylihsi gnificantly(differentfromZerolfior [feadi ngl@ndmathemati cs. T he
changelihlthelsharelbilingual lik[statistically[significantlyldifferentfrom(Zerofor Tanguage, [andtheldi gnlSuggestsithat
reducti onslih{percentBilingual [fai selll EP[Students [achievementOn(thellanguagelfest.MHowever, @l [6f fhelleast
squaresidoefficientsiarelSmall [ihithagnitude. [Forihstance, [thelean(declinelihBilingual [enrollment[dver [thisiperiod
was@bout[12[percent; [Solthelfhean(declinelinilingual [éducati oniwoul ddeneratela0.035[poi ntlihcreaselinfthelhean
percentil elfank(Scoreldf Il EPfourthigradersionthelanguagelfest. [T hisliklan(ihcreaselof (6nly[0.0036[standard
deviati onslonthelanguagelfest MecauselitMasalstandardideviation(of (9. 7for fourthigraders.[Mhldolumn((R) , e
removelthelhabituationleffectBut [stil | selkast[Squares, [@ndWwelfi ndthat feducti onsih[percent Bilingual @pparently
reducelll EP[Students’ [Achievement ihlfeadi nglandmathemati csbutavelalstati stical lylihsi gnificant[éffectih
language.O

However,WeldolniotWishiblgivelmuchlinterpretati onibihellkast[Squaresbecauselwel@reldonfident that fhey
arelbiased,[@ndweldohotevenknowltheldirecti on(of [theDi as. [Mn(theldnelfiand,[School siwith@positi velattitude
towardbilingual [éducationiwoul dlhavelhad(@larger [Sharelof (their(@li gibl elStudentsiénrol | ed(ihiBilingual [dl asses
beforeProposition227;0n(theldther hand, [School siwith[a[positivelatti tudefowardbilingual [éducati oniwerelore
likelyibbeldbtai niwai versiihldrder [fbkeep(Bilingual [énrol Imentdnchanged. [T hus, [éven(if iwelknew(theldorrel ation
between(alschool 'slunobserved(attitudefowardbilingual [éducati on@ndlitsunobservedfactorsithatimprove
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achievement,Welwoul dinot[Rnow(thelsi gnlof [thebias.

I nidolumn((3) [0f [T abl e[B, Weldl i mi nateltheleffectsiaf [School s [éndogenousifiesponsesibProposition227 [0y
instrumenti ng(for [@lSchool'sidhangelinthelpercent(Bilingual i ththeldhangelthat oul dihiaveldccurred(if thelSchool
hadhechani cally[foll owed[Californiasipolicies.T hus, [dol umn((3) Showsthelfirst(estimatesthat Weldons der [fobe
reliable.IDur(ihstrumental Mari abl eslésti mateslihdi catelthat [feducti onslin{percent Bilingual [feducelll EP{ourth
graders'(achi evement(By/stati sti cal l y[signifi cantl@mountslihlfeadi ngi@ndhathemati cs, [But (havelfolstatistical ly
significantléffectsionlanguage. [For [ihstance, thelfhean(changelihlpercentBilingual [({alfeducti on[of [0.12) Mvoul dTower
mean(feadi nglScoresBy (0. 758[percentil elrank[poi nts{0.097[Standarddeviati ons) [@ndIbwer [heanhathemati cslScores
by[1.805[percentil elfank[poi nts{0.17Standard(deviations).

Next, velwi shlfbremoveltheleffect[of (habi tuati onlibfhelfest. [Recal | That WelliseldatafromlArizonalib
predicthelhabituati onleffect, @fterfhreelyears, for fourthidradersiwholareldemographi cal l yTikelfhelfourthigradersiin
each(CalifornialSchool .V elthen(Subtract fhelpredi ctedhabi tuati onléffect from{theldbservedidhangelin(achievement
forl@ach(School [fblget thelchangelih@chi evementpurged(af [theleff ect[0f Rabi tuati on. ol umn({¥) [0f [T abl elBlpresents
instrumental (Vari abl esliesul tsfor [@chi evementpurged(of [Aabi tuati on. [Mbservelthat (s ngldhangeslih@chievement
purgedIof (habituati onlihcreasesithelstandardlerrorsiof (theldoeffi cientslonly[dightly. [T hi siSuggestsithat thelpredicted
habituati on(effect(isnotheasurediwith(aldreat[deal [6f [érror Because, [if (it (Were, [itvoul didreatl ylincreaselnioi selihlthe
regression.[WVelbelievelthatthelhabituati onleffectlislaccuratel y[predi cted Becauselwellselan(entirelstate'siworthlaf
data

Whenhweldselachi evement[purged(af habituati on, velfi ndthat [Meducti onslin{@School 'sipercent(Bilingual
reduces(ll EPfourthlgraders feading, hathemati cs, [@nd TanguagelScoresby [Stati stical l y[signifi cant[@mounts. TA [School
thatfeducedpercentBilingual Dy[0. 12[(theldveragelschool 'slfeducti on) ivoul diSeelitsimean(ll EP[Student'slfeading
scoreldeclinelBy1.103[percentil elpoints[(0. 14[standard(devi ations), (hi sihathemati csiScoreldeclinelby[3.091
percentil e[pointsi{0.30[standard(deviati ons), [@ndhi sllanguagelScoreldeclinelBy1.094[per centil elpoi nts((0.12[Standard
deviations).[IT heleffects[of [Bilingual [BducationOn(ll EPstudentslarefhelSamelih(sign, Whether [@r Mot fhey [@relpurged
of [habituationleffects.MHowever, theleffects@rellarger in@bsol utelval uelhenpurged(of [Rabituati on. M oti celfhat
mathemati cslachi evementliklmosthurt By [areducti onihbilingual [éducati on-that WasfbbeléxpectedBecause
mathemati cslisltheldnelsubj ectihiwhi chlihstructi onlih@mother fonguelni ght[fieasonabl y beléxpectedibBelhel pful [Bn
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an(Englishlanguageléxamination.After @, huch(of What(isfaughtihhathemati cslisthelSymboli cllanguagelof
mathemati cs, @nd(thelSymboliclanguagelisiiniversal.

I nldolumn((5) [0f [T abl €8, Weladd(dontrol sifor (theldhangelihmean(dl ass[si zelfor fourth(grader siatthelSchool
andfheldhangelihthefracti onlof [StudentslatfhelSchool wholarelél i gi bl elflor [freeldr [feduced-pricellunch.[Tontrolling
fortheseldhangesiproduces@niegligibl eldhangelonthelestimatedleffect [0f (Bilingual [éducati onldn(achi evement. [AI so,
classisizelitsel f[doesnot havelalstatistically(Signifi cantléffect[@nlachi evement, [except [for [hathemeaticslScores. [T he
actual heaneduction(of [0.27Studentsper [dl assiioul dltai selathemati csiScoresBy [onl y[0.05[percentil elfank[points,
or[0.005[df[alstandard(deviation.) Velfi ndthat[School siwi thidecreasi nglsharesiaf [Studentsléli gi bl elfor [freeldr
reducedpricellunchhavelsignificantly(greater [@chievement(dains.(]

Welwoul dili kelfoknowhow(muchlaf theleffect(df [Bilingual [educati on[Operatesithroughlthelchannel [af
exposureliblfion-L EPStudents. [T hus, ih{dol umn({6) Weladdtheldhangelihlpercentfion-L EPStudentsiéxperienced By
thelflypi cal L EPStudent. [Recal | That thi sivari abl elis@ wayslihstrumentedii ththeldhangelthat [@n(Il EPStudentioul d
experiencelif [hi sischool werelfblimpl ement[Californi alpoli cieslmechani cally. WV elfi nd(that [thi sivari abl elhasa
statisticallylihsignificantéffect. Al so,litslihclusi onlanly[hegli giblydhangesithelestimated(eff ect[0f [PercentBilingual .1
TheselfivolfactsSuggestthat [@xposurelfblion-L EP[studentsiper [Seliknot @nlimportant(dhannel By iwvhi chiBilingual
educationlaffectslthel@chievement(of Il EPStudents.

Finally,[ihldolumn((i7) veldonsi derthe[possi bilitythat (el iminatingBilingual ([éducation(changesthe
all ocationlof [fesourcesiwvithi nfalschool , most[oftenBy(Spreadi nglsmal | [dl asslSi zesi@ndhi gher-pai difeachersiévenly
acrosslll EPandion-L EPstudentsi(asiopposedfbhavi ngithem(all ocated(di sproportionatel y oIl EPStudents). We
control [for[fheléhangelihfheliangelof [dl ass(Si ze, [@nlihdi cator [6f fesourcelrieal | ocati on. MWV elfi ndthat [thi siéxpl anatory
variabl eldoesnot(affect(ll EPfourthigraders [Achi evementlih@ny[subj ect; [nor [doeslit [Ghangelfhelesti mated(eff ect [Of
percent(Bilingual [On(thei rlachi evement. T hus, Weldoncl udelthat fieal | ocati onldf [fesourceslisiprobabl ylfot[@Rey
channel through(iheleffect(df [Bilingual [ducati on[Operates. A dmittedly, Mreltheasurelrieal | ocationldrudel y, [@nd[&lfi ner
measurelthightproducelstati stical ly[Significantresults.

InSummary, Wwelfindthat[Calif orni a'sireducti onlinilingual [éducati onldecreasedfhelachi evement [6f [LEP
studentsiihithelfourthlgrade. TPut(@nother Way, i lingual (éducati onwasldood for [l EPfourthigraders. T heleffectslaf
bilingual [educationlarelthodest[(about1/8th(of [alStandardideviati onlihlfest[Scoresfor thelheanldhangelihlpercent
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bilingual)exceptlinlhathemati csiwhereltheleffectsiarelnon-modest(about[1/3rd(df [ElStandard(deviationlih(iest[Scores
forthelhean(éhangelihpercent(Bilingual ) [ih[Specificati onsiwherelthelhabi tuati onléff ectisipurged. At thisipoint, [it
may Beldsef ul foremember [that theBanonBilingual [éducati on(didifiot [changelhiow(Studentsilvereldl assifiedlintolthe
L EPl@andmon-L EPdategories.Mlotldnly(didiheld assificationtul esifiemai nlinchanged; therelikliolihdi cationlihihe
datalthat fhelfiumber [dr [Sharelof [chil drenBei ng(dl assifi ed(asll EP[changed. [T hus, [@ur fi ndingthat theBan(on
bilingual [feducedIl EP[students [achievement isfiot[duelfblcéhanging(Sel ectionlintolthell EPI@roup.

B. [T heEffectslof Bilingual Educati onlénihelA chievement[of M on-L EPStudentsihfheFourthGrade

Table7lik[justlikelTabl eB,[@xceptihat welshowButcomeslfor fourthlgradersiwhol@relnon-L EPI(English
proficient).AsDef ore, [dol umn({)[displ aysithellkeast[Squaresiesti matesiof ([dur [Simpl est[@sti mati ngléquati onfor
exposition,@thoughliilislikelythat they@rebiased. [T hellkast[Squaresifesul ts, Bothiwi thlandwithout thelef fect [af
habituation,[Suggest(that(éli minatingBilingual [educati onlislgood{or [thelachi evement(6f [Aon-L EPStudents. Velare
confidentihatfhelkast[Squaresriesul ts@rebi ased, [however, Becauselschool siimpl ementati on(6f thelbanwasfion-
random. W eflocuslonthelfiesul ts[of theldther [dol umnsih(T abl el7, ihiwhi chivelihstrument{or [School 'siactual
changelihlpercentBilingual Wi thfheldhangelalSchool roul dihiaveléxperienced if it (hadmechanical lyfol l owed
Cadlifornialpolicy. T heldol umn({3)fesul tslihdi catefeduci ngBilingual [éducati onhad[@[strong, [positi veléffect[onlthe
achievement(of (fon-L EPfourthigraders.TA fypi cal [feducti onlaf [0.12[ih@School 'slpercent i lingual (fai sedthelfhean
non-L EPfburthigrader'sifeadi ng(ScorelBy(3.137percentil elpoi nts({0.22[standard(devi ations), [hi sihathematicsiscore
by[2.255[percentil elpoints(0. 15[standard(deviations), [@ndhi sllanguagelscoreBy(4.023[per centil elpoi nts(0.30
standardideviations).IBecauselfhelfion-L EPIresul tsigolihtheldpposi teldirecti onlibfhelll EPresults,[@dimple
difference-in-differencesiéstimator({i niwhichinon-L EP[Scoresiwerel@assumedibBelinaffectedByBilingual [Bducation)
woul dihavelgreatly[@xaggeratedthelfegati veleffect(df [bilingual [éducation[on(ll EP[Students [Achievement. [Tk(is
important, therefore, [lall owbilingual [educati onfib(&ffectBothll EP[@nd[non-L EPStudents,[asiweldo.

I nidolumn((¥4) [of [T abl e[7, velshowwhat (happensivheniwelpurgelfon-L EPStudents [achi evement[of [the
effectslof [festfiabituati on. T helgéstimated(eff ectslaf [Bilingual (eéducati onldolshrinkih@bsol utelval ue, [Butthe
coefficientsliemai nstatisti cally[significant. [V oreover, elSeelVery[dnl y i nor [dhangesihthelesti mated(eff ect SIOf
bilingual [educationlwheniiveldontrol [for [l asslsi ze, [dontrol [for [dhangesinthelpercentldf on-L EP[Students
experiencedDythelaveragenon-L EPStudent({correctlylihstrumented), [or[dontrol [for[dhangeslinesourcelreallocation
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(indi cated Dy [theldhangelihthelfiangelof [dl asslsi ze). TFor [ihstance, [dur host [Sophi sti cated(Specification, [ihidolumn
(7),[8uggestslthat thelmeannon-L EPStudentlih@School iwiththelmean({0.12) [feducti onlihbilingual [éducati onhadhis
reading(Scorelri selBy (2. 745[percentil elpoi nts({0. 20(standardidevi ati ons), [hi sihathemati csiScorelri selBy[1.158

percentil e[pointsi(0.09[standard(deviati ons), [@ndhi sllanguagelscorelri selby3.405[percentil elpoi nts{0.23[Standard
deviations).Muiteldimply, (Gol umns(5) through{7) [givellslittl elor [MolSupport(for fhelideasthat [l ass/Sizelikdetting
confoundedwith(Bilingual ([éducati on, That [ilingual [éducationtworkslargel ythroughléxposurefoion-L EP[Students,
or[that Bilingual [léducationtworksTargel ythroughlresourcelrieal | ocation. [T

InSummary, [T abl e[7[Suggestslihat—at Teast for fourth(graders-theléli minati on(af Bilingual [éducation
improvednon-L EP[students [achievement.[For[alfypical [dhangelin[percentBilingual , theléff ectsibangefromimhodest
(about[1/10th[of [Astandarddeviati onlihthathemati cs) fbMon-modest(about1/3rd(df [Alstandardideviationlin
language).[i(islihterestinglibldbservelthat[hathemati cslisthelSubjectihiwhi chlll EPStudentsTbstthelhost throughlthe
banlanbilingual (éducati onf@nd(thathathemati cslikthelsubj ectlihinon-L EPIdai nedthelleastfhroughtheban.Ve
specul atelthat [theladditi on(of (1L EP{chil dreniwhoknew[Somelhathemati csibuthadldonsi derabl elfroubl elfiol lowing
Englishllanguagelexpl anati onsimayhaveld owedldownmathemati cslihstructi onfor(dl | [Students. [Perhapsinon-L EP
studentsiwerellessiaffected Dy [thelpresenceldf [IL EPStudentslihlrfeadinglandTanguageBbecauselsSchool sifecogni zedthat
their[EEngli shTanguageldefi cienci esiwer elfleadi nglandTanguageldefi ci enci esland(di dnot @l owtheml{iblchangelthe
pacelof Tearningfor thelwhol eldl ass.

Howl(dolelexpl ai nthefactfhat theleliminati onlaf [Bilingual (éducati on@ppearsibhavelimproved
achievement [for [non-L EP[students?TWVeldoubt fhatéxposurelblll EPStudentslikifheldhannel for fhelimprovement, ot
onlyBecauselit[Seems(tinlikel yBehavioral lybut BecausefheléxposurelNari abl eiasiniegligi bl eléffectsih(T abl e[7. [k [i5
possi bl elthat(rieal | ocati onlaf [fesourcesihtheflormlof [l asslSi zeliktheldhannel for fhelimprovement, Butour
(admittedlyldrude) heasurelof feal | ocati on(di vesusolsupport for [Suchl@ldoncl usi on. W elfindthat [dontrol lingfor
school s Tevel [df fesour cesldoesnot[éhangeltheleff ect[of [Bilingual [educationlat @l [{notShown).[Havingleliminated@ll
of [theldther[@dhannel sthroughhi ch(Bilingual [eéducati onlmi ght[&ffect[Aon-L EPstudents, Mveldoncl udefhat (@t Teast[dne
of [fiollowinglexpl anationsarelli kel y: (1) [ihtroduci ngll EPStudentslintofhelfion-L EPIdl assroomiay[prompt[changes
inlihstructional [Styl eldr[durri cul ar[Gontent [@xperi enced By non-L EPStudents{imorelon(thi siihSectionlD); [(2)
eliminatingBilingual [educati onlthay havelal | owed(School sibfocuslonthelfask(df [fai singl@chi evement(inldore
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subjects; [(13) [divinglion-L EPStudentsigreater [AccesslibBilingual [Gertifiedfachers{wholareDetter [@ducated, [tore
highly(pai d,[@ndyounger) [hasbeneficial [éff ectsfor theselstudents.

Welwoul dllikelfoldheck fhat [pre-exi sting(school -l evel [@chi evementfrends, vhi chidoul ddiffer [Systematical ly
withfhelfreatment(effect(af thelBilingual Ban,[donot Biaslour [fesults.[Mnparti cul ar, ivellvant Mldemonstratelthat [prior
tolthelimpl ementati onlaf [Proposition[227,Mon-L EPfest[Scoresiwerelfiot ri singldi sproportionatel yih(School siwith
hi gher[shares(af [Bilingual -l gi bl e[Students. [B ecauselCal if or ni alimpl emented(its[ST A Rfesti ng[System(onl y[Gnelyear
beforelthelban(on(Bilingual [éducati on, elonly havelonelyear [0f fest[Scoresiunder [Bilingual [Bducationlanddannotfest
for[pre-existingldon-L EPEchi evement(irendslihfhelstateldveral | . W eldohave@dministrativeldatafor fhell os
Angel eslUnifiedSchool District’ sLAUSD)@dministration(of thelCalifornialT est(6f Basi c[Skil IS{ICTBS) ihlthe
1993-94(ib[1995-96[School [Years. [Inthoseyears, 1L AU SD Wasliesti ng[Spani sh-speaki nglstudentsiwi th[alSepar atelfest
admini stered(ih[$pani sh{{thelA PRENDA [fest),[SolthelC T B SiScoreslarellargel yldetermined By non-L EPStudents. Ve
find[nolpre-exi stingfrendsirel atedfblthelshareldf [@lSchool’ siénrol Iment that[is1l EPOr [Bilingual -eligiblelinldon-L EP
scoresionthelfieading, [hath, [0r TanguagelC T B Sltests{for [thelfourthidrade.

C.MResultslfor [GradesT hreel hrough(Eight,[For B othdl EPAndMon-L EP[Students

WelniowfocusionionelSpecificationlthativelbel i evelfolBelhighly(reli abl e, [@nd Wweldomparelihelresul tsiof this
specificationfor(@ll [@vail abl eldradesiand(subj ects, for Bothl EP[andfion-L EPstudents. WV elshow(fheseldomparisons
in[T abl esBand M.V elfocuslonlthelSpecifi cati on[Shownlihldol umn{(6) [0f [T abl esBland (7. [Mtlik@nihstrumental
vari abl es[Specificati onliniwhi chiwelpurgelthelachi evementari abl eslof [Rabituati on, [dontrol [for [dhangesinimean(dl ass
size,[@nd(dontrol [flor[changes(ihléxposurelfbion-L EPStudents. MV el solpresent riesul tsifromvari antsiof thisihain
specificationfor[@radesthreefhroughffivelinfhe@ppendixfabl es.*MDur [hai nffi ndingsarefobust fofheMarious
specifications.

Among(ll EPStudents, thelfiegati veleffectsiof [(Calif ornia'sifieducti onlihBilingual [éducati on[Seem(fbhiavebeen
confined(ibltheléarliergrades. T hel@achi evement[of [thi rdl@andfourthigradelll EPStudentsiwasfieducedlin(al | Three

subj ects: [feading, [hath, @ndTanguage. M mong{i fth@and(€i xthigradelll EPStudents, [0nly hathemati csiachi evement

15T abl efA -3[ShowslDL Slesti matesiwithout[purgingMabituati onl&f fect AT abl e[A -4ShowsIV [Bsti mates
without[purginghabituati onleffects.IT abl elA-5[giveslV [estimatesivei ghted Dy énrol | ment. [T abl elA-6[presentsiV
estimates{for [6hangesiihtheffirstyearfoll owingthelimpl ementati onlaf [Proposition22, 7[@nd(T abl elA- 7[presentsIV
estimates{for [dhangesihthelfirstfvoyearslfol | owinglimplementation.
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waslieducedBy thelBan; therelwerefolStatisti cal ly[Si gnifi cant(ef fectsloneadi ng(Or Tanguage. A mong(Seventh(and
eighthlgradelll EP[students,[achi evementiwasiniot Stati sticall y[significantly[@ffectedlihl@ny[Subj ect. [T heldifferences
between(thelbwer[andUpper(gradelll EPStudentsiarelprobablynot[dausedBy(differentfatesiaf (Englishllanguage
acquisition: [fhostldommentatorsbeli evelfhatyounger [¢hil drenlearnlanguagesdightl yfiaster than(dl der [¢hil dren. ITf
welkeeplinimindthefactthat(all M EPStudentsihthe[Tafter-the-ban" [grouphavelSpent @t Teast[3yearsihEnglish
immersion, Weldan(Specul ateltiseful ly[Bn(theldifferencesbetweenthelfiesul tsifor thellower @ndpper(drades. TANTLEP
fifth(grader(isikely folknoworeEnglishfhanlanll EPHirstlgrader, [@ven(if fhefifth(grader vasihbilingual
educationlpihroughfourthlgrade. [T hus, [Studentsiwholhad (al ready had(SomelSchool i nglwhentheban(dccurredithay
haveBeenBetter(@qui ppedfor Englishiimmersion.[MAlternatively, it [hay [helthat Theleffectsiaf [Englishiimmersionlare
simplytorelpositivelihhigher(gradesiwherelaterial lisihoreldhal | enging. Mhithelthirdigrade, [fecognizingSimple
words,[fumbers, [@ndIktter siguaranteesiaieasonabl elScore. [By(grades(fivelthroughlei ght, [AStudent(dannotdoiwel |
unl essthielisldomfortabl elvith(EnglishiSentencelstructure, (haslafeasonabl y Wi delVocabul ary,[@ndldan(process
mathemati cal Wordproblems. [t ishot @t @Al [Surprisinglthat fhelfiegati veleffectslof thelban(persi stimost[(tothelhi ghest
grade) [ihihathemati cs, hereltaterial [learnedlihl@nother Tanguagelislikel y fobelusef ul [On@nEnglishllanguagelfest.[]
Conversely,thelnegati veleffectsiof thelban(dielout ost[qui ckly (et thellbwest[drade) [ihlfeadi ngl@and Tanguageliwhere
an(ll EPStudent’ sigreater (knowl edgeldf (Engli shioff setslany[donfusi onhelexperiencesiwhenBei ngfaughtinthe
Englishlanguage.™

Amongltion-L EP[Students,[California'sifeducti onlihBilingual [éducati onlimproved(achi evement[donsistently
uplihroughlthelSeventhigradel@andithenhadmnolstatisti cally[Significant(effectfor [thelei ghthldrade. T helpositiveleffect
onlfeadinglikstatistically[Signifi cant{or thirdthroughlSeventhigrades; [thelpositiveleffect[dnifhathlik[Statistically
significantforthirdihroughififthigradesiand(al solfior[Seventhigrade; [thelpositiveleffect[onlanguagelikistatistically
significantforthirdhroughlsixthigrades. M on-L EPStudentsiBenefittedthelmostin(thei rfeadinglandlanguage

achievement, But(al solbenefittedfblalstati stically[si gnificant[degreelinihathemati cslachi evement. T heldi fferencesiBy

14V el@l soldonsi deredWhether fhebetter Mesul tsfor {i fthigradersidoul dbelduefbfhei r el ngDetter [prepared
forfthelshock[of [Englishlimmersioniwhenlit[@rrives.IT hus,[@venlif {ifthgraderslearnedEnglishifhoreld owl yfhan
third(graders,theyWoul diknoworeEnglishifhan(thirdigrader siivhenthey erelSuddenlythrustlintolEnglish
languageldl asses. [However, Weldi smi ssedthi slTi nelof [feasoni ngwhenhwelrieal ized(that(al | [0f Thelll EP[Students
represented(@saftertheban” (ih[T abl e[8hadlexperienced(at least (2. 75[School [yearsiaf (Engli shiimmersionbefore
bei ngtestedlinthe[2000-01[School year.MoMafter thelban” [Student[ih[T abl eB[issti || ThithelimmediatelshockStage.
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subj ectlinfnon-L EP(students [achi evement(ray (BeldausedBy(differencesihhow(feachersintegratelll EPIstudentslin
different(Subjects.Mnifathemati cs, thelfypi cal (Il EPIstudent(Knowslmorelthanheldan(éxpressihEnglish, [Solfeachers
may [Struggl eliblihcl udelfhemlihimhathemati csliessonsithat(arel@ppropriatelfor [their Tevel [0f kKnowl edgeBut that
confuselthemBecauselof Tanguageldifficulties.Mnlreading@ndTanguage, thelfypi cal (Il EPStudent(isobviousyBehind
gradellevel [SolperhapsheldanbelSmoothlylihntegratedlihtolessonsfor ati velEngli shispeakersiholfieedremedial
attention.

D.MResultslfhroughoutfhelA chievementDistribution

Thuslfar, Welhaveléxami neddhangeslihiean(fest(perf ormance. [t ikdnlikel y, However, that fhelvarious
changeslihduced By thelfiew(Englishiimmersi onfegimelwoul d@ffect(dll L EPStudentsidniformly, Or(all [don-L EP
studentsiuniformly.[For@xampl e, theleff ect[of [ihtroduci ng@anEngli shiimmersi onldurriculumion@n(ll EPstudent’ s
academi clperformancelthay el | [depend@nfiowli mitedthelStudent’ slEnglishiproficiency(is, [@sivel | [@slthelstudent’ s
achievement(level . [T helpeer [@ffectsiaf [ihtroduci ngl EPStudentslihtotheldl assroomimay(differ@amonghon-L EP
studentsiBy(theirTevel slof [dcademi clproficiency. [IN(T abl es10@nd11, Mvelpresent [fesul tsfor how(thelSwitchfrom
bilingual [education[Tb[Englishiimmersi on@ffectsimean(iest[Scoreslinlfeadi ng, ath, [@ndTanguagelfor [Studentsiih
gradesthreefhroughffive, [@siwel | @show (it Ef fectstheShareldf [StudentsScoring@bovefhe25 " @nd 75" Mational
percentil es. [T abl e10showslresul tsfor (Il EP[Students@nd(T abl e[11[for[fon-L EPStudents.

I nftheseltabl es,welhavelnot@ccountedfor [Students [Becomi nghabituatedibfhelfest(dver thelfhree-year
period.TWVelwerelablelfbldolSolihthelanal ysi siaf [hangeslihifheanfest(Scoresipresentedih(T abl esBthrough[@because
thelArizonaldatalincl udelvari abl eslfor [hean(ScoresBy(dradeland(Subj ect, [But[dannot(dolSofor [Other [heasuresiaf
changelihtheldi stributi onBecauselAri zonaldi d ot eport Them. B ecauselStudentsiscori nglinldifferent [partsiof fhelfest
scoreldistributionli kel yhabituatelatdi sti nct[paces, father Thanlhaki nglany [@ssumpti ons@bout theldegreelof
habituati on,Welanal yzeltheldatalasthey(are. T heléffectsloniheaniScoresipresentedih(T abl es10l@and 1 fhusldiffer
fromhelhean(Scorelriesultsipresented(@arlier,[But(@reldefined(Gonsi stently Wi ththeldther [distri buti onal [heasureslin
theseliables.

Thelfirstthreeldol umns(af T abl e[10presentfhree-year IV [fesultsfor [éff ectsion(readi nglScores, thefextfhree
forlmath,[and(thelfinal threelfor Tanguage, (@l [for [l EPStudentsionly. MVithi n[@achisubj ect, [thelfirst[dol umnishows
estimated(effectslonhean(fest(Scores, [thelSecondidol umnishowstheléffect[Onthelpercent [0f [Studentsiscoringl@bove
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the25™"[percentile,[@ndEhelfhirddol umnBnihelpercent of [StudentsScoring@oovehe 75 [Percentil e. [T helfesultsiare
presentedBy(dradelfor(gradesfihreelfhroughifive. MVithinléachigrade, thelfi rstMowprovidesithemean(df [@ach
measurelfiorthe1997-98[School [year, Def orethelimpl ementati onlaf (Proposition[227. T helSecond(row(di vestheleffect
of [@100(percent(declinelihiBilingual [énroll ments, thelfhi rdfowléstimatestheleffect (i n(percentagelpoints) (divenlthe
mean(declinelihilingual [énroll ments{for [thelrel evant[gradel{between11@nd13[percentforgradesithreefhrough
five),[@ndhefourthfow(giveslhi sihean(estimated(éffectinlStandardideviations. [T abl e(1 1 [ikSet [pidentical lyFor
non-L EPStudentsionly.

Table[10[showslihat thelthodestBut Si gnificant(declinesidbservedihitheanll EPperformancelhenive
accounted(fior[Rabi tuati onBecomelsmal | er @ndTessifrequently(si gnificant vheniwelnoTbnger [dccount fior (habituation.[]
TheselSmall [eff ectslat [fhelthean(oftenmask@bsol utel y Targer [ff ects@t(different(poi ntslihtheldistribution, However,
withthelSwitchbEnglishimmersi onfypical lyihodestlylihcreas nglar Havi ngholeffect[@nihelsharelof [Studentsivho
exceed(fhe25"[(nati onal ) [Percentil el@nd(decreasi ngtheSharelof [Studentséxceedi ngthe75™"percentil e. [InGontrast,
Table11[showslthat(si gnificantheanidai nslih@chi evementfior [hon-L EPStudentsipersi stiéveniwheniweldolnot
account(fior(Rabituation,[@ndthat fheselthean(dai nsigeneral lylareldrivenby Targelincreasesinfhelsharelof [Students
scoring@bovelfhe25™Mpercentil e, With(ittl eléffect@nfheSharelof [StudentsScoring@bovethe 75 Percentile.0]

Thelpatternsiinihi chipartsiof [thelll EP[and[fion-L EP(distributi onsibenefitBy[Subj ect@realSuggestpossible
explanati onsiof how{thelshiftEbEngli shlimmersi onlaffectsiStudents. [For[exampl e, [thelStrongest (pattern@monglL EP
studentslis@si gnificantdeclinelihfhelSharelof [Studentsiéxceedingfhe75 [Percentil e. [For fourth@ndifthGradedl EP
students, Therel@relniolSi gnifi cant[&ff ectsof fheSwitchOniheSharelof [Studentsiéxceedingthe25"[Percentil elinhath,
and(for thirdigraders, therelisialsmal l [But Significantlincr easelihlfhat [Share. M eanwhil e, Tower[achi evingion-L EP
students@ppear fbBebenefitting, WithSi gnificantihcreaseslinfheShareScori ng@Abovelthe25™ " Percentil e[{about Bne-
quarter[of [@AStandardldeviati on{fior thirdthroughfifthigraders). I hi slisldonsi stent Wi ththelfypi cal [fon-L EPStudent
experiencingl@dhangelinthelfmathldl assroomlasimhorelll EPStudentsiarelintroduced. T helfeacher hay [feachmore
dowly(drrepetitivel ybecauseldf [ EPStudents (Englishiskills,[@ndhay@ soldear theldurri culumithorefowardslihe
| ower[end(af [thelachi evement!di stributi on.IT hi siéchangeBenefitsTower [@chievingnon-L EP[Students, ButhurtsILEP
studentsiwholwerelperformingiwel | ihimathiwhen(theyerefaughtlihtheir[fati velanguagelandWerelpossibly
receivinglaldifferent(quality[of ihstructi on{iet[@faster [pacelor Higher Tevel).
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Results(fior [feadinglandlanguagelarelrel ativel y[Simil ar; [Hereliveldi scussithellanguagelfesul ts, iwvhich@re
somewhat[Stronger [for [ EP[Students, [dnly. [N otelfhat[Botheadi nglandlanguagelriesul ts@relessidons stent [for L EP
studentsiacrossigradeslthan(@relthelmathresults.) [For Il EPStudents, thelost[donsi stent [{findi ngfor TanguagelScores
i siArhodest Moost fbIbwIAchi evers{thosel@xceedi ngthe25 " [Percentil €), Wi thmi xed(fi ndingsfor [highlAchievers
(thosel@xceedingfhe75"[Percentil ). [T hisSuggestslihat for Thoselwithiery T mitedEnglishiproficiency, [English
immersi onlik[Somewhat el pful . 1L ow-achi evingon-L EPStudentsBenefitfrom(ihi siéhangelévenimorefhanlow-
achieving(lL EPEtudents. T heSharelof (on-L EPStudentsiéxceedi ngthe25™percentil elincreasesearly@niformly
acrosslgradesby(about(0.30[Standard(devi ati ons; Il EP[studentséxperi encelihcreaseslih(thi simeasurelfanginglfrom
0.08[ib[0.21[standarddeviations.TAslihath, Thi siSuggestsithat thelfeacher’ siieachinglstyl elthay [Ghangelblrefl ectthe
introducti on[of [Englishilearnerslintohelfyypi cal [dl assroomleéxperiencedBy(fion-L EPStudents.]

E.[Bummingp

| t{is@lmi stakelfbleéxpectfhelll EP(andfion-L EPStudentsiibBelparall el [or[@ppositeldr havelany dther [Simple
pattern.[Mlon-L EPStudentsiexperi encelflew(dff settingleff ects: lthey(enj oy [theléfficiency enefitsiaf thelBanl@ndany
reductionlih(Spilloversifromitheir(peerslislikel yibbelsmal l [§imply Becauselll EPStudentsareldsual lyldmhinority. [

L EPStudentsiéxperienceldumerous(off settingléffects: TEnglishiskillsi@andpeersihay BeDetter But feachi ngliklikelyib
bellessiwel | fargetediblthei rlimmedi atelieeds. MWV el@remot[Surprised, for[ihstance, [fblfi ndolstati sti cal l y[€ignificant
effectslihlreadingl@ndlanguagelfor [l EPStudentsihigrades(ivelanddp, Wwhil eldveldo(findlpositiveleffectsfor [fion-L EP
studentslihitheldorrespondingSubj ectsiandldrades. [For Il EP[students, [effectsidancel [Bnel@nother [Out @t thelhean; [for
non-L EP[students,Thelkeynegati veléffectsldi mplydolniotexi stlat[fhelhean.

Areltheseldhangeslinlachievement(rel ativel y[smal | [Or Targe?[Th(T abl e[12, welredi spl ay[dur [fesul tsBy [the
showingltheleffect(af thelflypi cal [decreaselihlpercentilingual [@slaresul t[af [Proposition[227, ivhi chiik(different for
different(grades. [T helfypical [decreaselias0.12[0r[12[percentlinldradesthreelfhroughfive,[B.6[percentinlgradelsix,
and[3.7[percentlihigrades[Seven(and(ei ght. TV elpresentfhelresul tsihlfermsiaf Bothlper centil elfank[poi ntsiand
fractions[of [@lstandard(devi ati onlih{Scores({for thelfel evant(fest). MWV elshowThelpercentil eldank[poi ntsresul tsisimply
solthat [feadersldan(Seelthat [thelnumbersidamelfrom({thelprevi ousiiabl e. Velfocusidnltheléff ectsimeasuredlinfractions
of [@lstandard(devi ati onBecauselfhesel@ | owltsibljudgelmhagnitudes.[TFor Il EP[Students, [thelfhost[Substantial [effects
of thelBaniwerelihmathemati cs,whereldpib(0.27(af [Alstandardldeviationiaslbstih(gradesthreefhroughfive. Al |
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of thelreadi nglandlanguageléffects@rellessiSubstantial ,[@nd[noleffect [is(stati stical l y[di gnificantih[dradesisixfhrough
eight.[For(fion-L EP[Students, thelmost[Substantial [effectsiaf theBanwerelihlfeadi ngland Tanguage, Whereldpib(0. 3(0f
alStandardIdeviationwasldai nedlih(gradesithreefhroughlSeven. [T helmathemati csleff ectslarellessiSubstantial [fior [fion-
L EPStudents.[Mur[fesults@re, thus, either(hegligi bl elfor [dramatic.[Tertai nly, fhelorst Mgl oomlandidoom"
predictionsfior thelban@relnot Bornldut. 15 milarly, Thelmost (gl owingléncomi umslof [Bilingual [Bducati onlarefotBorn
out.

BecauseT abl e[12(ihdi catesthat fheleff ectslof thelBaniwerelSystemati cal |y horelpositi velfor [ EPStudentslin
higher(drades, lit(ik[possi bl elthat ([Englishliimmersi onliklihitiallyHardOnStudentsiwhohavelli mited Knowl edgelof
Englishibut(that,[as@student’ siknowl edgelof [Englishldrows, [positiveleffectsiaf [Engli shlimmersionlincreasingly
counterbal ancelDegativeleffects.

| t[islvorth(hi ghlighti ngthelfact {hat, [if Mreldomot @ccount {for [festhiabituati on, Theleffects[of (English
immersion[on(l EPStudentsiareldeneral lynotnegative, [éven(for[Studentsihthelbwer(grades.Vithout@ccountinglfor
habituati on,Theléffect [0f ([l EP[Studentsi@reldeneral ly[statisticall ylihsi gnificant[@ndiSmal | ihtagnitude. TA slaresult,
observerslof [CalifornialSchool slwill (Aot havelSeenf@ldeclinelinll EPStudents [performancelihtheffirstfewyear siof
Englishlimmersion.lhstead, thelll EPStudentsihaveotimprovediasimuch@sieioul dihaveléxpectedthem(ib

improve,[diven(that their[Scoresivoul dlhavelpredi ctably havelr senlduelfbhabituati onl@ one. M

VII.OConclusions

Welihvesti gateltheleffectsiaf [Proposition[227, ivhi chlél i mi natedBilingual [educati onlihifhanySchool slih
California. MVeleffectivel yldse[Proposition277@sidmnatural [éxperi mentfblearniwhether [Bilingual [éducationlisigood
or[Bad(for [thel@chi evement[of [ EP@ndrion-L EPStudents. MIVelfindthat Il EPStudents [@chi evementikAurtihlgrades
threel@ndfour when(Bilingual [Bducati onlisfeduced, [@special l yihihathemati csiherelthelnegati veleffect[@xtendsib
thefifthigrade.[For(grades(Six fhroughlei ght, [ EP[Studentsisuffer [of@verseldonsegquencesiof thelBanOnbilingual
education.WVelfindihat [on-L EP[students [achievement(isigeneral lylimprovediwhenBilingual (éducati onlikifeduced. [
Thislimprovement(hiol dsidradesithreelfhrough(Seven({not(ei ght) [@ndlisléspecial lyTargelineadinglandlanguage. [T he
overall [effect[of ThelBan(Onbilingual [éducati onlik, [Thus, [horelpositivelfor higher [l ementarydrades. [T hi sipatternidan
bear(Several linterpretations, Butonelfhat [isparti cul arl ylinterestinglikiihelidealfhat [Engli shiimmersionlhasidifferent
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dynami cleffectsidependinglonlalstudent’ slihitial (knowl edgelof ([Engli sh. [For(ihstance, thelEnglishiimmersionight
belaldoodIbng-termlihvestment@ven(for(studentsiwholihitial lyToselgroundbecauselihey know(Solli ttle(Engli shiwhen
“immersed.”

WelSetUp@model [that(ill ustrates(al | [0f thelvari ousiéhannel sithroughiwhi chiBilingual [educationldaniwork. [
Thisproveshiel pf ul Wwheniweldomelfbleéxpl ai ntheltesul tsfor Mon-L EPStudents, wholdannothaveleéxperienced(direct
effectsiof theleliminati on(af Bili ngual (éducati on({that ik, [fhei r Tanguageldf [ihstructionldi dnot[¢hange) . MVeldolriot
find(evidence, [Mowever,[fhattheleffectsiaf [bilingual ([@ducati onwork Targel y Throughlexposurelfbliion-L EPStudentsior
through(thelrieal | ocati on(6f [fesour ces(lsuchlasSmal | [dl ass[Si zes@ndhi gher-pai dlfeachers) [@way from(Il EP[@ndfoward
non-L EP(students. Al so,[0ur [desul tsSuppl y i ttl e[Support for theliypothesi sithat younger (Il EP[Studentsiwil | [doBetter
in[thelSwitchfbEnglishlimmersi onBecauselfheylearnifewlanguagesfaster. MVel@reNery(dareful foleliminatelBias
dueliblschool s [implementingthelBanlonBilingual [éducationldifferently,[dccordingfblthei rEttitudesibwards
bilingual [education.TWVelarel@ soldareful folélimi natelfhelpotentiall yldonfoundingleff ectsiaf [habi tuati onfbthelfest

and[California's[1996[dl assSi zelreduction.
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Tablell

Bilingual,ILimitedEnglishProficient{L EP),@ndT otal (Enrol Imentsfor thellVl ean* [Calif ornial$chool

Bilingual [énrollment

Bilingual [@so(of [LEP

Bilingual [aso[of [fbtal

L EPEnrollment

L EPEsYo[of [ibtal

Total [enrollment

Schoolsih(Sample

PRE-227
1997-98

152.130
(181.776)

0.351
(0.287)

0.179
(0.175)

386.396
(276.069)

0.454
(0.205)

773.038
(279.583)

1345

1998-99

48.185
(103.619)

0.114
(0.207)

0.059
(0.120)

375.702
(270.194)

0.461
(0.205)

782.900
(286.049)

1345

POST-227
1999-2000

51.369
(110.879)

0.112
(0.204)

0.061
(0.124)

381.384
(271.418)

0.467
(0.203)

782.889
(288.048)

1345

2000-01

49.041
(105.618)

0.113
(0.209)

0.059
(0.123)

379.141
(266.700)

0.467
(0.198)

787.848
(291.191)

1345

*T abl e[showslheans(and(standard(deviati onsfor(al | [Cal ifornialpubli clSchool sithat havelat Teast [fen(ll EPfourth
graders.[Mtandardideviationslarelih(parentheses.Datalarelfiotivei ghted.

Source: [CalifornialDepartment[0f [Educati on(ll anguagelCensus.
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Table2

L EP[Studentsin®ilingual (Education(After[Proposition2270h[California

Percent(af [l EPEnrolmentihBilingual [Education,2000-01

0% 0-20% 20-50% 50-80% 80-100% sum
Percent(0f [LEP
Enrollment(in
Bilingual [Education,
1997-98
0% 94.43 343 171 0.43 0.00 1.00
0-20% 74.59 13.26 13.26 8.84 2.76 1.00
20-50% 60.89 18.39 16.91 381 0.00 1.00
50-80% 44.67 15.78 25.20 12.50 1.84 1.00
80-100% 17.50 5.00 15.00 37.50 25.00 1.00
Note: [T abl elihcludes@ll [Calif orni alSchool sithat havelat Teast fen(ll EPfourthigraders.
Source: [CaliforniallDepartment[0f [Educati on(ll anguagelCensus.
Table3
Class[Size, By(Grade,[Beforel@nd(After[Proposition227
PRE-227 POST-227
1997-98 1998-99 1999-2000 2000-01
Gradel3
Mean(dlassiSize 23.794 20.700 19.921 19.635
Standard(deviation,[dlasslSize 5.844 4.001 3.003 3.266
Gradeld
Mean(dlassiSize 29.495 29.471 29.333 29.152
Standarddeviation,dlasslSize 4.366 2.915 3.418 3.473
O
Grade3
Mean(dlassiSize 29.577 29.845 29.577 29.520
Standard(deviation,[dlasslSize 3.312 3.302 3.228 3.405
Gradel® 30.000 30.394 30.330 30.020
Mean(dlassiSize 4.165 5.251 6.249 4,117

Standard(deviation,dlassSize

Note: [T abl elihcludesiall [CalifornialSchool slthat (havelat Teast fen(ll EPStudent slinlrel evant(drade.
Source: [CalifornialDepartment[df [Educati on[Professi onal [Assignment Tnformati onfForm.
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Tableld
Descriptiveltatisti cs, [dhangesfrom1997-98(fb[2000-01

changeo(dl assesibilingual

change@onon-L EPStudentsih(dlasses
experiencedBy(0l EPStudents

change@onon-L EPStudentsih(dlasses
experiencedBynon-L EP[Students

changelthean(dlassdize

changelteading(score, [LEP?

changelrieading(Score, [fon-L EP?

changelthath(Score, L EP?

changelthath(Score, [on-L EP?

changellanguagelscore, [LEP?

changellanguagelscore,non-LEP?

number(School slinlSample

Gradel3 Gradeld

-0.116
(0.154)

0.078
(0.138)

-0.144
(0.182)

-4.400
(5.265)

8.342
(7.915)

14.527
(9.131)

17.184
(12.342)

21.598
(12.496)

12.149
(10.039)

17.476
(10.656)

1348

-0.121
(0.155)

0.085
(0.143)

-0.152
(0.180)

-0.269
(3.646)

6.680
(7.846)

12.401
(9.165)

12.526
(10.809)

17.709
(11.441)

8.364
(9.064)

11.943
(9.933)

1286

Gradel3 Gradel®

-0.124
(0.157)

0.083
(0.143)

-0.149
(0.175)

-0.075
(3.514)

4.298
(6.847)

9.221
(8.766)

11.184
(11.277)

16.070
(11.363)

6.677
(9.327)

10.827
(10.224)

1195

-0.056
(0.116)

0.048
(0.121)

-0.091
(0.154)

-0.048
(4.889)

4.454
(7.268)

7.512
(8.019)

10.545

(10.478)

13.010

(10.801)

6.666
(9.251)

8.998
(9.460)

522

Gradel?

-0.037
(0.090)

0.028
(0.103)

-0.045
(0.104)

3.505
(6.820)

7.410
(6.501)

5.857
(8.574)

9.334
(7.332)

5.163
(8.910)

8.951
(7.638)

558

Grade8

-0.037
(0.089)

0.030
(0.100)

-0.042
(0.103)

2.865
(6.310)

5.825
(7.141)

4,625
(7.548)

7.198
(8.929)

3.557
(7.797)

6.813
(8.385)

546

Notes: [T abl el@ontai nsitheansand[standard(devi ationsor [l | [Californi alSchool slthat (havelat Teast fenll EPStudents

inthelfel evant(grade. [Btandardideviationsiarelin[parentheses.

a. [T hisltabl elfeportsichangesiihlpercentil elfank [Scoresthat havelniot YetBeenpurgedof thelhabituati onleéffect.
Sources: [[Taliforni allDepartment 0f [Educati onl anguagelCensus, [Prof essi onal [A ssi gnment Thf ormati onForm, @nd

STARResearch(Files.
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Table[
Descriptivelstatistics, Daselyear[(1997-98) [fest[ScoresBy Il EPStatus

Gradel3 Gradeld Grade3 Grade® Gradel? Grade8

baselyear [Feading(score, ILEP 16239 16207 14963 18379 14814  17.629
8.568 8.252 6727  (7.688)  (7.621)  (7.518)

baselyearFeadinglScore, Mon-L EP 31257 33309 33804 40622 40716  43.996
14294 14680 13430  (14.249) (15.729) (14.439)

baselyearMathiScore, ILEP 27338 22350 21639 27569 26005  26.975
13185  10.8908 10549  (12.662) (13.584) (14.038)

baselyear athScore, Mon-L EP 36496 33979 35709 45468 43156  43.842
16406 15269  14.939  (16.277) (16.499) (15.890)

baselyear IanguagelScore, 1L EP 21384 24509 22006 24648 22259  21.914
10.858  9.831 9170  (9.650) (10.194)  (9.314)

baselyear Tanguage(Score, [fion-L EP 34034 39301 39013 45004  47.859  46.663
14850 14119 14416  (14.716) (16.334) (15.168)

number [School siih[dample 1408 1345 1250 904 582 571

Notes: [T abl eldontai nsimeans@nd(Standard(deviationsfor @l [Calif ornialSchool sithat havelat Teast fenll EPStudents
infthelrel evant(grade. [Btandardideviationsiarelin[parentheses.
Source: [CalifornialDepartment[0f (EducationST ARResearchlFil es.
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Table®B
Effect(of[Bilingual ([Educati onlenFourth(Gradersiwholarelll EP: [T hree-Y ear[Changes

Meanof (1) ) ©) (4) (5) (6) )
Regression(iipe Var OoLS OoLS IV (Al (Al IV (VAT
Habit.[purged no yes no yes yes yes yes

READING[{dependentvariablelisihean(per centileldank ihMeading(of (Il EP{our th{gr ader slih(School)
change GhareBilingual  -0.121  -0.286  2.420* 6.478" 9.425" 9376 8804 8.820™
(0.155)  (1.245) (1.373) (2.953) (3.237) (3.220) (2.855) (3.240)

change,fhean@lassGize  -0.269 -0.021 -0.022 -0.036
inldrade (3.646) (0.060) (0.061) (0.066)
change, Gharelfree/red 0.004 -5.397*  -6.568" -6.577"
lunchi®lig (0.089) (2.964) (2.729) (3.062)
change,Bhareon-LEP ~ 0.085 -9.175 -9.122
studentsiéxperienced]  (0.143) (5.594)
change,fangeldfdlass ~ 0.362 -0.029
sizelihlgrade (4.677) (0.059)
constant 6.684"" 24977 7,507 3341 3.3097 4.025"  4.0297
(0.280) (0.302) (0.478) (0.509) (0.507) (0.477) (0.731)
effectforihean(changelihlshare
bilingual [(-0.12) 0.033 -0.283 -0.758 -1.103 -1.097 -1.030 -1.032

M AT H [{[dependentar iabl elisihean(per centileldankih ath [0f (Il EPFour thigr ader slihiSchool)
change,ShareBilingual  -0.121 2321 6778 154307 264177 256097 25.1207" 25.145™
(0.155) (1.854) (1.978) (4.095) (4.414) (4.336) (4.414) (4.415)

change,hean@lass§ize  -0.269 -0.190" -0.191" -0.214"
inlgrade (3.646) (0.082) (0.084) (0.088)
change, Sharelfree/red 0.004 -8.827° -9.828" -9.843"
lunchiglig (0.089) (3.891) (4.020) (4.032)
change,Sharelfon-LEP ~ 0.085 -7.845 -7.764
studentsléxperiencedd  (0.143) (6.584) (6.558)
change,Tangeldfdlass ~ 0.362 -0.045
sizelihigrade (4.677) (0.077)
constant 12.654™ 35097 14.234™ 58767 57017 6.3137 6.3197
(0.382) (0.400) (0.622) (0.651) (0.643) (0.824) (0.826)
effect(forfheanichangelihishare
bilingua [-0.12) -0.272 -0.793 -1.805 -3.091 -2.996 -2.939 -2.942

LANGUAGE[{dependentvariablelisihean(per centileldankihTanguageldf Il EPfour thigr ader slin[School)
change,Shareilingual  -0.121  -2.904"  1.297 1.615 9.351" 8642 8180" 8.192"
(0.155)  (1.468) (1.577) (3485 (3.791) (3.715) (3.698) (3.703)

Change, Ihean(dlass€size -0.269 -0.037 -0.038 -0.048
inlgrade (3.646) (0.068) (0.069) (0.073)
Change, Sharelfree/red 0.004 -8513" -9.459" -9.466""
lunchiglig (0.089) (3489) (3571 (3.578)
Change, Sharenon-LEP 0.085 -7.413 -7.375
studentsiéxperienced]  (0.143) (6.031) (6.009)
change, [Fangel6f6lass 0.362 -0.021
sizelihlgrade (4.677) (0.066)
constant 8.025" 2663" 85747 3636 35357 41147 4117
(0.323) (0.340) (0.549) (0.581) (0.575) (0.799) (0.801)
effect(forfhean(changelihishare
bilingual [(-0.12) 0.340 -0.152 -0.189 -1.094 -1.011 -0.957 -0.958
Observations 1286 1286 1284 1284 1248 1248 1248

Robust[Standard(érrorsiiniparentheses. [ [Significant @t [10%; X* [ gnificant[@t[5%; 1" [Si gnificant @t [1%.



Table@

Effect(0f [Bilingual [Educati onon[Fourth[Gradersihol@renot 1l EP

Meanof (1) (2 (©) (4) ®) (6) 7

Regression(iiype Var OoLS OoLS IV (Al IV IV (AVAII
Habit.[purged no yes no yes yes yes yes
READINGI{dependent Wariablelisiheanper centileldank[ih(feading(of [ EPHour thigr ader slih(School)
changeGhareBilingual  -0.121 -10.906™" -8.213"" -26.813"" -23.231"" -22.252"" -23.406"" -23.463™"

(0.155) (1.712) (1L.744) (3552) (3.658) (3.665) (4.230) (4.259)
Change' hean@dlass@ize -0.269 -0.023 -0.017 -0.005
inldrade (3.646) (0.072) (0.074) (0.082)
change,Sharelfree/red 0.004 -9.775™" -10.428"" -10.440™"
lunchiélig (0.089) (2.878) (3.274) (3.284)
Change’ Sharelon-LEP -0.152 3.23 3.346
studentsléxperiencedd  (0.180) (7.269) (7.341)
change, fangelof 6l ass 0.362 0.024
sizelihldrade (4.677) (0.068)
constant 11.083" 6.866"° 9.144™ 50277 51537 55007 5.506""

(0.328) (0.340) (0.458) (0.478) (0.477) (0.942) (0.945)

effectforifhean(changelihlshare
bilingual [(-0.12) 1.276 0.961 3.137 2.718 2.603 2.739 2.745
M ATH [{(dependentNariablelisifhean(per centilelMankihhathof [l EPfour thigr ader sihiSchool)
change GhareBilingual  -0.121 -8.965"" -4.400" -19.270"" -7.881* -7.670* -9.739* -9.901"

(0.155) (2.178) (2.193) (4.295) (4.210) (4.224) (4.992) (5.02%)
Change' hean@dlass@ize -0.269 -0.149* -0.139 -0.103
inldrade (3.646) (0.083) (0.084) (0.093)
change, Sharelfree/red 0.004 -11.576"" -12.727"" -12.759™"
lunchiélig (0.089) (3.791) (4.083) (4.083)
Change’ [Sharelion-LEP -0.152 5.824 6.154
studentsiéxperiencedd]  (0.180) (8.530) (8.645)
change, fangelof 6l ass 0.362 0.069
sizelihldrade (4.677) (0.078)
constant 16.391""  7.244™" 15.124™" 6.801"" 6.789"" 7.418™ 7.434™

(0.410) (0.414) (0.586) (0.588) (0.586) (1.124) (1.130)

effectforhean(changelihlshare
bilingual [(-0.12) 1.049 0.515 2.255 0.922 0.897 1.139 1.158

L ANGUAGEI[{dependentWar iablelisihean(per centileldank ihTanguageldf Il EPfour thigr ader slin[School)
-14.522"" -10.315"" -34.387"" -26.166"" -25.024"" -26.271"" -26.313""

change,Shareilingual  -0.121
(0.155)
change,Mmean(dlassiSize  -0.269
inlgrade (3.646)
change, Sharelfree/red 0.004
lunchiglig (0.089)
change,Shareon-LEP ~ -0.152
studentsiéxperienced]  (0.180)
change, [fangelof (@l ass 0.362
sizelihlgrade (4.677)
constant
effectforfhean(changelihishare

bilingual [(-0.12)
Observations

(1.951)

10.188"
(0.347)

1.699
1273

(L935) (4.002) (3932) (3951) (4.581)
0049  -0.042

(0.079)  (0.081)

8747 -9.441°

(3276)  (3.621)

3511

(7.424)

4803™ 7.766™ 2.864™ 3021 3401
(0.351) (0.493) (0.502) (0.505)  (0.979)
1207 4023 3061 2928  3.074
1273 1271 1271 1242 1242

(4.613)
-0.033
(0.087)
-9.449™
(3.628)
3.597
(7.495)
0.018
(0.075)
3.405"
(0.982)

3.079
1242

RobustStandardlérrorsiihiparentheses. [ [Significant[@t110%; [* [Signifi cant @t (5%; [T [Significant @t [1%.
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Tablel8
Effect(of [Bilingual (Educationldn(T hird,Fourth, @ndFifth{Graders

ThirdGraders Fourth(Graders Fifth{Graders
LEP Non-LEP LEP Non-LEP LEP Non-LEP
Regression(iype v v v v v v
Habit.[effect(purged yes yes yes yes yes yes
READINGI[{dependentvariablelisihean(per centilelfank ihfeading)
change, SharelBilingual 16.144™ -15.407"" 9.376™ -22.252""" 2.646 -32.511
(3.230) (3.328) (3.220) (3.665) (3.036) (4.709)
change, [ean(@l assEizelin -0.04 0.016 -0.021 -0.023 -0.022 0.033
grade (0.044) (0.048) (0.060) (0.072) (0.059) (0.081)
change, Bharefree/redunch -4.278 -8.651" -5.397* -9.775™ -5.272" -6.319”
elig (2.664) (2.756) (2.964) (2.878) (1.951) (2.792)
constant 5.141™ 7.868™ 3.309™ 5.153™ 2,552 3.129™
(0.513) (0.461) (0.507) (0.477) (0.487) (0.579)
effectforfheanlchangelin
shareBilingual [(-0.12) -1.889™ 1.803™ -1.144™ 2.715™ -0.331 4.064™
M ATH [{(dependentariablelishean[per centilelfank ih[thath)
change, [Sharelbilingual 18.935™ -4.058 25.609™" -7.670* 17.353™ -10.527"
(4.714) (4.575) (4.336) (4.224) (4.684) (5.180)
change, hean(@l assEizelih -0.337" -0.275™ -0.190” -0.149* -0.238" -0.09
grade (0.066) (0.065) (0.082) (0.083) (0.099) (0.099)
change, Gharelfree/redlILinch -4.239 -9.866"" -8.827" -11.576™" -8.824" -9.544™"
elig (3.648) (3.771) (3.891) (3.791) (3.284) (3.261)
constant 5.064™" 6.930™" 5.701™ 6.789™ 4.126™ 5.510™
(0.722) (0.627) (0.643) (0.586) (0.733) (0.692)
effectforlheanlchangelin
sharelBilingual [(-0.12) -2.215™ 0.475 -3.124™ 0.936* -2.169™" 1.316"
LANGUAGE[{dependentariablelisihean(per centileldank ihlanguage)
change, SharelBilingual 15.134™ -19.432" 8.642" -25.024™" -1.655 -37.102"
(3.935) (3.951) (3.715) (3.951) (3.861) (5.230)
change, [ean(@l assSizelin -0.113” -0.064 -0.037 -0.049 -0.031 0.069
grade (0.053) (0.054) (0.068) (0.079) (0.083) (0.087)
change, Gharefree/redTunch -6.125* -6.937" -8.513" -8.747" -7.264"" -4.726
elig (3.191) (3.352) (3.489) (3.276) (2.690) (3.425)
constant 3.311™ 4,709 3.535™ 3.021™ 1.043* 0.822
(0.614) (0.527) (0.575) (0.505) (0.627) (0.645)
effectfor[fheanlchangelin
sharelBilingual [(+0.12) -1.771 2.274™ -1.054" 3.053™ 0.207 4.638™
Observations 1335 1320 1248 1242 1140 1134

Robust(standard(érrorsiinparentheses
*[Significant[@[10%; T [Significant(@t[5%; 1" Significant@t (1%
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Table®

Effect(of[Bilingual [Educati onldn(Sixth, [Seventh, @nd[Eighth(Graders

Sixth(Graders Seventh(Graders
LEP Non-LEP LEP Non-LEP
Regression(iype v v v v
Habit.[effect(purged yes yes yes yes
READINGI[{dependentvariablelisihean(per centilelfank ihfeading)
change, SharelBilingual 11.668 -35.267" 9.710 -34.808™"
(9.738) (18.579) (9.692) (9.690)
Change’ [Sharelon-LEP 2.938 -22.701" -14.108* 2.153
studentsiéxperienced] (10.365) (10.160) (8.500) (8.270)
change, [Mean(dl assiSizelin 0.048 0.071
grade (0.065) (0.086)
constant 34457 0.971 4.234™ 6.380""
(0.883) (1.198) (0.569) (0.561)
effect{orheanldhangelih
sharelDilingual [{(+0.056{or
6™,[0.037(for (7"[@nd8'") -0.653 1.975" -0.359 1.288™
M AT H [{dependentar iabl elisihean(per centileldankih[fath)
change, SharelBilingual 32.506™ -22.806 -3.663 -22.536"
(16.584) (22.556) (10.105) (9.416)
Change’ Sharelion-LEP -2.16 -23.329” -16.115" 1.608
studentsiéxperienced] (15.938) (11.714) (8.072) (7.560)
change, fhean(dlassiSi zelih 0.114 0.106
grade (0.104) (0.118)
constant 5.232"™ 0.925 -0.424 1.998™
(1.359) (1.440) (0.609) (0.481)
effectfor[fheanlchangelin
sharelBilingual [(-0.056for
6",20.037for 7" [@ndB8") -1.820™ 1.278 0.136 0.834™
L ANGUAGE[dependentvariablelisihean(per centileldankihlanguage)
change,SharelBilingual -0.084 -51.695™ 28.364" -17.686
(12.932) (23.478) (13.395) (11.475)
Change, Sharenon-LEP 2.705 -32.19™ -13.394 5.880
studentsiéxperienced(] (13.527) (12.520) (12.138) (9.032)
change, [Mean(dl assiSizelin 0.146 0.071
grade (0.081) (0.104)
constant 2.748" -2.124 2.257™ 4.436™
(1.213) (1.437) (0.746) (0.674)
effectforlheanichangelin
sharelDilingual [{(+0.056{or
6",20.037for 7" [@ndB™) 0.005 2.894” -1.049” 0.654
Observations 522 515 558 553

Eighth(Graders

LEP
v
yes

7.541
(9.287)
-5.281
(8.402)

3.830"
(0.529)

-0.279

11.777
(9.726)
-11.934
(8.111)

-1.354
(0.616)

-0.436

8.241
(11.478)

-16.201"
(7.898)

-0.823
(0.653)

-0.305
546

Non-LEP
v
yes

-14.310
(19.166)
10.680
(8.722)

6.356""
(0.578)

0.529

22,513
(22.769)
2.418
(10.259)

1.456"
(0.680)

-0.833

6.553
(21.911)

14.347
(10.583)

2,599
(0.681)

0.242
546

Robust(standardiérrorsiinparentheses
* [Significant[@10%; T Significant@t5%; (1" [Significant@t1%
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Tablel10
Effect[of [Bilingual [Educati onlon(ll EP[StudentsithroughoutfhelT est[ScorelDistribution: [T hree-Y ear[Changes

Reading Math Language
%
%lscoring %lScoring %lscoring %l[Scoring %I[sScoring  scoring

mean above above mean above above mean above above
NPR 25th@uile 75th@eile NPR  25th@ile 75th@tile  NPR  25th@bile 75th@oile
score NPR NPR score NPR NPR score NPR NPR

) ) ©) (4) (5) (6) (1) (8) (9)

Grade3
meanih[1998 16.119 29.565 1.499 27161 46.628 6.828 21.245 36.700 3.500
8.584 17.298 3.381 13.209 19.174 9.106 10.866 19.398  6.460

chgShareilingual  -0.697 -11.071* 7.223*** 3429 -24.054* 21.372* -3105 -35230* 1L551**
(coef.) (2.875) (5586) (1.982) (4.470) (6.566) (4.499) (3.648) (6.266) (3.146)

est.Effect@tiean  0.081 1286 -0839 -0398 2795 -2483 0.361 4093 -1.342
(%olpts.)
est.Bffect@mean  0-009 0.074  -0248 -0.030 0146 -0.273  0.033 0211  -0.208

(std.[dev.)
Obs. 1352 1352 1352 1352 1352 1352 1352 1352 1352
Gradeld
mean(ih[1998 16.053 29.136 2136 22161 38960 5348 24.417 40.807 4.015

8290 16487 4482 10934 17485  7.963 9879 17506  6.155

chgSharebilingual 6.256**  4.607  4.959** 14549** 3550 16.928** 0995 -11.778* 5325*
(coef.) (2.918) (5597) (2273) (4.005) (6.357) (3.877) (3.407) (5.949) (3.221)

et Bffect@mean -0-757 -0557 -0600 -1.760 -0.431 -2.048 -0120 1425 -0.644
(%lpts.)
et Bffect@mean -0.091 -0.034 -0.134 -0.161 -0.025 -0.257 -0.012 0.081 -0.105

(std.[dev.)
Obs. 1266 1266 1266 1266 1266 1266 1266 1266 1266
Grade®
meanih[1998 14835 26.039 1470 21477 35227 4142 21915 38.907 4.015

6.749 14749 3440 10558 17225 6.888 9.207 16.750  5.817

chgSharebilingual 3685  9.691 0508 13.149** 6752 12450** 1321 -11616* 2841
(coef.) (2.795) (6525) (1.883) (4.448) (7.260) (3.568) (3.789) (6.882) (3.183)

et [Effect@mean -0459 -1.207 -0.063 -1.637 -0.841 -1.550 -0.164 1446 -0.354
(%olpts.)
e [Effect@mean -0.068 -0.082 -0.018 -0.155 -0.049 -0.225 -0.018 0.086 -0.061
(std.[dev.)
Obs. 1159 1159 1159 1159 1159 1159 1159 1159 1159
Alllregressi onslihstrument for [theldhangelihbilingual [énrol | mentsiwithitheldhangelimpliedByful | dompliance@nd

control [for[éhangesihimean(dl asslsi zel@and{reelunchl@ligibility.[Robust[Standardlérrorsih[parentheses.
* [Significant@t[10%;®* [Significant(at(5%o; ®** [Significant[@t 1%
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Table11
Effect(0f [Bilingual [Educati onlonlfion-L EPIStudentsthroughoutfhelT est[ScoreDistribution: T hree-Y ear[Changes

Reading Math Language
%
% % % % % scoring
scoring  scoring scoring  scoring scoring  above

mean above above mean above above mean above 75th
NPR 25th[ile 75thTile NPR  25th@oile 75th@oile  NPR  25th@ile  %ile
score NPR NPR score NPR NPR score NPR NPR

(1) ) (3) (4) ®........6) (7) (8) (9)

Grade3
mean(ih(1998 31.111 55.968 11.057 36.346 58485 14.338 33.8900 56.472 11.743
14.330 18.896 10.215 16.423 18.785 12.872 14.867 18.778 10.955

chgsharelilingual  -32.422* -60.047* 6.171* -20.036* -43552* 11.610** -37.642* -65.696* -0.631
(coef) (3.446) (6.006) (3.195) (4.487) (5.757) (4.740) (4.122) (6.174) (3.742)

et @ffect@imean(% 3767 6977 -0.717 2328 5060 -1.349 4374 7633 0073
pts.)
et [@ffect @ Fnean 0263 0369 -0.070 0.142 0269 -0105 0294 0406  0.007

(std.[dev.)
Obs. 1337 1337 1337 1338 1338 1338 1337 1337 1337
Gradeld
meanih[1998 33.161 58.251 13597 33.844 56.551 14.639 39.138 62.170 14.738

14.675 18489 11.704 15249 18398 12568 14.123 17.332 11.810

chgSharebilingual  -25.803* -41711* 6.742** -18.029* -40.765* 3883 -33.208* -52.401* -7.327**
(coef.) (3558) (5.947) (3.405) (4.311) (5.993) (4.508) (4.014) (6.071) (3.733)

est [@ffect@mean(os 3122 5047 -0816 2290 4933 -0470 4018 6341  0.887

pts.)
et [@ffect @ Fnean 0213 0273 -0070 0150 0268 -0.037 028 0366 0.075

(std.[dev.)
Obs. 1258 1258 1258 1259 1259 1259 1259 1259 1259
Grade®
meanih[1998 33.686 60.023 13.286 35.601 56.383 14.095 38.878 63.110 17.301

13410 17.046 10.617 14936 18.003 11947 14.412 16480 12113

chgSharebilingual  -32.418* -40.865* 2112 -15570* -33578* 8.804* -34.938* -37.548* -12.358*
(coef.) (4537) (7.075) (3.824) (5.157) (7.333) (4.787) (5.121) (6.630) (4.595)

est Effect@ean(®% 4037 -5089 -0263 1939 4181 -1.096 4351 4676  1.539
pts.)

ot [@ffect @ Fnean 0301 -0.299 -0.025 0130 0232 -0092 0302 0284 0.127
(std.[ev.)

Obs. 1153 1153 1153 1153 1153 1153 1152 1152 1152

Alllregressi onslihstrumentfor [theldhangelihBbilingual [énrol I mentsiwi thiftheldhangelimpliedBy{ul | Gompliance@nd
control [for[@dhangesihimean(dl ass[si zeland{reelunchleligibility.[Robust[Standardlerrorsiinparentheses. [ [Significant
at[10%; (X* [Significant[@t[3%; X** [Significant(at[1%
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TablelA-1
First(Stagelresults

DependentVariabl e: Tactual [dhangelih(percentBilingual ([éducati onénrol Iment

Population: LEP LEP non-LEP LEP LEP non-LEP
TimelSpan: 1-year 1-year 1-year 3-year 3-year 3-year
change@olbilingual [@igible 0.311 0.313 0.309 0.310 0.313 0.315

(0.016)  (0.016)  (0.016)  (0.015)  (0.016)  (0.016)

predictedidhange@sMon-L EPStudents 0.010 0.010 -0.022 -0.021
gl assest@xperiencedr] (0.003)  (0.003) (0018)  (0.018)
changelthean(dlass/Sizelihlgrade -0.001 -0.001 -0.001 0.0002 0.0003 0.0001

(0.001)  (0.001)  (0.001)  (0.0010)  (0.0010)  (0.0010)

changelsharelfree/redlunchiéligiblel] -0.028 -0.013 -0.038 -0.021 -0.021 -0.016
intSchool (0.050) (0.047) (0.045) (0.042) (0.042) (0.042)
F 122.72 101.05 103.20 136.29 102.64 105.09
N({schools) 1193 1193 1193 1241 1241 1241
TablelA-2
Firststagelresults

DependentNariable: Tactual [dhangelih@slfion-L EPStudentslinldl assesiéxperienced

Population: LEP non-LEP LEP non-LEP
TimelSpan: 1-year 1-year 3-year 3-year
change@o[bilingual [éigible 0.029 0.017 -0.064 -0.064
(0.016) (0.016) (0.015) (0.015)
predictedihange@Mhon-L EPStudentslin(cl asses 0.007 0.007 0.262 0.260
experienced] (0.003) (0.003) (0.017) (0.017)
changelthean(dl ass/dizelihldrade 0.001 [0.001 -0.001 -0.001
(0.001) (0.001) (0.001) (0.001)
changelsharelfree/redTunchiéligiblelihiSchool -0.012 0.010 -0.154 -0.155
(0.046) (0.046) (0.0412) (0.042
F 2.740 2.190 60.610 59.260
N({schools) 1228 1228 1242 1242
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TablelA-3

Three-Year[OLSHEstimateswithoutPurgingHabituationEffects

ThirdiGraders Four th(Gr ader s
LEP Non-LEP LEP Non-LEP
Regression(iype OLS OoLS OoLS OLS
Habit.[éffect[purged no no no no

READINGI{dependent iar i abl eliktedi an(per centil elflank [[hdeading)

change,Shareilingual -5.765*** | -16.576*** -0.095 -10.703** *
(1.233) (1.762) (1.265) (1.737)
change,hean(dlassiSizelih[] -0.075* -0.057 -0.052 -0.044
grade (0.041) (0.047) (0.057) (0.067)
change,Shareffree/redllunchl]  -1.75 -6.306* * -2.368 -7.465% * *
elig (2.298) (2.657) (2.727) (2.757)
constant 7.494% * 12.454* ** 6.718*** 11.107***
(0.337) (0.357) (0.283) (0.33)
[effectforihean(dhangelih(]
sharelBilingual [{(+0.12) (] 0.675 1.939 0.012 1.306

MAT H{dependent ar i abl elis[thedi an[Per centil eldank Th(feading)

change,ShareBilingual -2.464 -14.730* * * 249 -8.729%**
(2123 (2.383) (1.892) (2.190)
change,hean(dlass(Sizelih(] | -0.374*** -0.335* ** -0.199* ** -0.152*
grade (0.064) (0.064) (0.075) (0.082)
change,[Shareffree/redlunchll  -1.767 -7.582** -6.552* -0.996* * *
elig (3.339) (3.728) (3.689) (3.674)
constant 15286*** | 18316*** | 12.637*** | 16.403***
(0.500) (0.489) (0.387) (0.414)
[effect[forhean(dhangelih(]
shareBilingual[(-0.12)] 0.288 1723 -0.304 1.065

L ANGUA GE[{dependent Mar i abl elisthedi an(per centil elflank hfeadi ng)

change,ShareBilingual S7.225¢%* | -19.397*** -2.147 -14.110%**
(1.647) (2.052) (1.468) (1.986)
change,[hean(dlassiSizelih[] = -0.154*** -0.149* ** -0.074 -0.08
grade (0.051) (0.053) (0.066) (0.074)
change,[Shareffree/redlunchl]  -3.001 -4.043 -5.232 -6.246* *
elig (2.872) (3.297) (3.265) (3.153)
constant 10.817%** | 14.627** 8.131%** 10.264* **
(0.411) (0.408) (0.324) (0.352)
[effect[forhean(dhangelih]
shareBilingual (}0.12)(] 0.845 2.269 0.262 1721
Observations 1336 1321 1250 1244

Robust[Standard(rrorslih[parentheses.
* [Significant(a@t[10%; ®* [Significant @ [B%; ®* * [Significant (@t [1%.
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Fifth[Graders
LEP Non-LEP
OoLS OoLS
no no
1.078 -9.386* * *
(1.226) (1.709)
-0.084 -0.044
(0.057) (0.074)
-3.619* * -5.858* *
(1.796) (2.699)
4479 ** 8.150* * *
(0.274) (0.341)
-0.135 1.173
5.037** -4.806* *
(2.167) (2.203)
-0.275* * * -0.136
(0.097) (0.097)
-7.901* * -9.497* * *
(3.084) (3.293)
11.632x** 15.281* **
(0.432) (0432
-0.630 0.601
0.787 -11.920* * *
(1.699) (2171
-0.109 -0.024
(0.081) (0.081)
-5.455** -4.02
(2.642) (3.284)
6.758* ** 9.382* * *
(0.369) (0.392)
-0.098 1.490
1140 1134



TablelA-4

Three-Year[lVEstimateswithout[Purging[HabituationEfects

ThirdGraders Four thiGr ader s

LEP Non-LEP LEP Non-LEP
Regression(iype v \Y) \Y) v
Habit.[effectpurged no no no no

READINGI{dependent iar i abl eliktedi an(per centil elflank [[hdeading)

change,Shareilingual -0.637 -32.207*** 5.706*
(2.883) (3.404) (2932
change,hean(dlassiSizelih[] -0.086* * -0.029 -0.055
grade (0.041) (0.048) (0.057)
change,Shareffree/redlinchl]  -1.828 -6.237+* -2.572
elig (2.321) (2.665) (2.710)
constant 8.048* ** 10.783*** 7.422%**
(0.487) (0.439) (0477)
[effectforihean(dhangelih[]
shareBilingual [(+0.12)(0 0.075 3.768 -0.696
MAT H{dependent ar i abl elis[thedi an[Per centil eldank Th(feading)
change,ShareBilingual 2.848 -20.189*** | 14.161***
(4.461) (4.477) (4.022)
change,[hean(dlassiSizelih[] = -0.385*** -0.321* ** -0.197**
grade (0.064) (0.064) (0.077)
change,[Shareffree/redlunchll  -1.845 -7.518** -6.931*
elig (3.376) (3.699) (3671
constant 15.860*** | 17.733*** | 14.037%**
(0.703) (0.618) (0.615)
[effectforhean(dhangelih(]
shareBilingual(}0.12)(] -0.333 2.362 -1.728

L ANGUAGE[{dependent Mar i abl elisfhedi an(per centil elflank hfeadi ng)

change,Sharelilingual -3.246 -37.909* * * 0.3%4
(3.660) (4.116) (3.426)
change,[hean(dlassiSizelih(] = -0.163*** -0.113** -0.079
grade (0.051) (0.056) (0.066)
change,[Shareffree/redlunchl]  -3.064 -3.947 -5.34
elig (2.889) (3.355) (3.265)
constant 11.247%** | 12.647** 8.432%* *
(0.591) (0.522) (0.544)
[effect[forhean(dhangelih(]
shareBilingual (}0.12)(] 0.380 4.435 -0.043
Observations 1335 1320 1248

Robust[Standard(errorslih[parentheses.
* [Significant(a@t[10%; ®* [Significant@[B%; ®* * [Significant(at[1%.

53

-26.005* * *
(3569)
-0.051
(0.070)

-6.910* *
(2.835)
9.266* * *
(0.457)

3.173

-19.128%* *
(4.323)
-0.153
(0.083)

-9.607* **
(3.624)

15.127%**

(0.585)

2.334

(4.030)
-0.085
(0.079)
-5533*
(3215)
7,918 **
(0.495)

4.073

1242

Fifth[Graders
LEP Non-LEP
\Y] \Y]
no no
3231 -32.200% % *
(2782) (4.501)
-0.086 -0.023
(0.057) (0.079)
-3.719** -4.797%
(1.807) (2.730)
4,749 ** 5.208* * *
(0.459) (0.553)
-0.404 4,028
12912x** | -15223%**
(4.429) (5.111)
-0.282* * * -0.126
(0.097) (0.097)
-8.266* * * -9.013** *
(3.126) (3.304)
12.621*** 13.980* **
(0.706) (0.681)
-1.614 1.903
0.678 -34.945*% * *
(3.762) (5.000)
-0.109 -0.003
(0.081) (0.085)
-5.450* * -2.949
(2.646) (3.384)
6.744* ** 6.506* * *
(0.610) (0.626)
-0.085 4.368
1140 1134



TablelA-5

Effect0f Bilingual [EducationOn(Third,[Fourth,[@ndFifth[Graders:[IT hree-Year[ChangesW eighted By (Enrollment

ThirdiGraders Four th(Gr ader s
LEP Non-LEP LEP Non-LEP
Regression(fype v v \Y) v
Habit.[effectpurged yes yes yes yes

READINGI[(Hependentiar i abl elishedi anlper centil eldank [thfeading)

change,[shareilingual 16.560*** | -11.858*** | 13.212***
(3.018) (3191 (2.855)
change,[hean(dlass(Sizelih] -0.056 0.004 -0.043
grade (0.045) (0.050) (0.061)
change,[Shareffree/redlunchl]  -3.444 -0,158* * * -4.286
elig (2.767) (2.983) (2.729)
constant 4.936* ** 8.038** 32017 **
(0.521) (0.464) (0.477)
[effect forltheanBhangelih]
shareBilingual[(+0.12) -1.938 1.387 -1.612

MAT Hi(dependent iar i abl elisthedian(per centil ellank [ihrleading)

change,Sharelilingual 21.208*** 0.036 29.492% * *
(4.510) (4.240) (4.064)
change,fheanldlass(Sizelin[] | -0.358*** -0.205% * * -0.225%*
grade (0.067) (0.068) (0.088)
change,Shareffree/redinchl]  -3.409 -10.131** -7.307%*
elig (3.882) (4.213) (3.617)
constant 4.968* * * 7.214%** 5.761* * *
(0.747) (0.637) (0.628)
[effectforihean(dhangelih(]
shareBilingual[(+0.12) -2.481 -0.004 -3.598

L ANGUA GE[{Hependent har i abl elikedi an(per centil elflank [ihfeading)

change,ShareBilingual 16.075%** | -16.382*** | 11.805***
(3.816) (3.784) (3.261)
change,[mhean(dlass(Sizelih[] -0.133** -0.084 -0.05
grade (0.055) (0.057) (0.069)
change,Sharelfree/redllinch]  -5.803* -7.765** -6.846* *
elig (3415) (3.503) (3.036)
constant 3.028* ** 4.747* ** 3357 **
(0.624) (0.537) (0.541)
[effectforihean(dhangelih[(]
shareBilingual[(+0.12) -1.881 1917 -1.440
Observations 1335 1320 1248

Robust(Standardi@rrorsiih[parentheses
* [Significant[@t[10%; & * [Significant(@t[B8%; ®* * [Significant @t [1%
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-19.100% * *
(3479)
-0.044
(0.072)

-9.788% * *
(2.999)
5.062* * *
(0.476)

2.330

-5.888
(3.798)
-0.166**
(0.084)
-9.862+ **
(3.685)
6.7 * % %
(0571)

0.718

_23.854* * %
(3718)
-0.062
(0.078)

-7.731%*
(3344)
2,736 **
(0.498)

2910

1242

Fifth(Graders
LEP Non-LEP
v v
yes yes
4.866* -30.632% * *
(2.588) (4.508)
-0.017 0.055
(0.057) (0.116)
-5.805* * * -8.466* * *
(1.915) (3173
2.721*** 3.218***
(0.459) (0.568)
-0.608 3.829
20.390* * * -8.853*
(4.000) (4.991)
-0.240* * -0.066
(0.099) (0.146)
-8.721*** | -11.819***
(3.253) (3.563)
4.371%** 5.593* * *
(0.701) (0.670)
-2.549 1.107
122 -37.840* * *
(3.355) (5.204)
-0.037 0.111
(0.083) (0.142)
S1.272% %% -7.143*
(2.605) (4.005)
1.166* 0.615
(0.599) (0.639)
-0.153 4,730
1140 1134



TablelA-6

Effect0fBilingual [Educationon(T hird,[Fourth,[@ndFifth[Graders:IOne-Year[Changes

ThirdiGraders Four th(Gr ader s
LEP Non-LEP LEP Non-LEP

Regression(iype v \Y) \Y) v
Habit.[&ffect(purged yes yes yes yes
READINGI({dependent Mar i abl elis[thedi anPer centil eldank Theadi ng)
change,Sharelbilingual 13.806* * * -9.201* ** 3.951 -17.240%* *

(2.651) (3132 (2.781) (3511)
change,hean(dlassiSizelih[] -0.084* * -0.132F** 0.037 -0.091
grade (0.042) (0.045) (0.058) (0.071)
change,Sharelftee/redlinch]  -1.117 -5.171%* -3.236 -4.717
elig (2.045) (2.545) (2.575) (3.157)
constant 2,025 * * 2.200x** 1.493*** 1743 **

(0433 (0.400) (0.468) (0.421)
[effectforltheanBhangelih]
shareBilingual [(+0.12)(] -1.588 1.058 -0.474 2.069

MAT HI("dependent iar i abl elishedian(per centil eldank [thrleading)

change,[Shareilingual 13.784*** -2.405 8.311** -12.685* * *
(3.880) (3.819 (3.349 (4.068)
change,[heanldlass(Sizelin[] | -0.243*** -0.258** * 0.029 -0.045
grade (0.062) (0.061) (0.077) (0.089)
change,[Shareffree/redlunchll  -1.757 -5.026 -6.895* * -7.999* *
elig (2.916) (3.283) (3.179) (3.393)
constant 1.356** 1.285%* 2551 ** 1.712%**
(0.611) (0.500) (0.554) (0.506)
[effectfortheanBhangelih]
sharelBilingual [{(+0.12) (] -1.585 0.277 -0.997 1522

L ANGUA GE[{Hependent har i abl elikedi anlper centil elflank [iheading)

change,[Shareilingual 9.705* ** -13.339*** | 10.003*** | -11.600***
(3.224) (3.504) (2.997) (3.690)
change,fhean(dlass(Sizelih[] -0.127%* -0.192*** -0.011 -0.04
grade (0.050) (0.053) (0.072) (0.077)
change,[Shareffree/redlunchll  -2.449 -3.351 -4.897* -8.413**
elig (2.427) (2.758) (2.541) (3.390)
constant 1.368** 1.199* ** 1.486* * * 0.066
(0.531) (0.430) (0.513) (0432
[effect[forhean(dhangelih]
shareBilingual(}0.12)(] -1.116 1534 -1.200 1.392
Observations 1294 1308 1204 1229

Robust(Standardi@rrorsiih[parentheses
* [Significant[@t[10%; F* [Significant(at[B8%; ®* * [Significant @t [1%

55

Fifth(Graders
LEP Non-LEP
v v
yes yes
2.358 -24,0656* * *
(2.797) (3.845)
-0.061 -0.057
(0.046) (0.066)
-0.933 -1.305
(1.826) (3.018)
-0.102 0.163
(0.481) (0.470)
-0.288 2.935
-1.653 -18.342* * *
(3.713) (4.077)
-0.08 -0.086
(0.067) (0.072)
-3.975 -3.74
(2.679) (3.297)
-1.687*** -1.102**
(0.631) (0.528)
0.202 2.238
-3.79 -25.653* * *
(3772 (4.616)
-0.031 -0.06
(0.074) (0.077)
-1.083 -12
(2.150) (3.244)
-1.442%* -1.257%*
(0.637) (0.552)
0.462 3130
1079 1125



TableA-7

Effect0f Bilingual Educationon(Third,[Fourth,@nd Fifth[Graders:ITwo-Year[Changes

ThirdGraders Four thiGr ader s
LEP Non-LEP LEP Non-LEP
Regression(iype v \Y) \Y) v
Habit.[&ffect(purged yes yes yes yes

READINGI{dependent Mar i abl elikthedi anlper centil elflank [Lhdeading)

change,Shareilingual 9.102* ** -16.114*** | 11.413***
(3.014) (3.333) (3.237)
change,[hean(dlass(Sizeih(] = -0.109*** -0.037 -0.064
grade (0.042) (0.045) (0.049)
change,Shareffree/redllinchl]  0.228 -3.865* 0.321
elig (1.812) (2133 (2.166)
constant 3.015%** 4.941* ** 2.379+**
(0.483) (0.434) (0.497)
[effectforihean(dhangelih(]
shareBilingual(0.12)(] -1.029 1.821 -1.347

MAT H{Hependent Mar i abl elisthedi an[Per centil eldank Th(feading)

change,SharelBilingual 11.579** -6.589 24.912% * *
(4.686) (4.756) (4.540)
change,[hean(dlass(Sizelih] = -0.309*** -0.245* ** -0.068
grade (0.067) (0.063) (0.072)
change,[Shareffree/redlunchll  -2.832 -1.942 0.343
elig (3.120) (3.169) (3470
constant 4,683+ ** 6.000* * * 5.554* * *
(0.716) (0.591) (0.666)
[effect[forhean(dhangelih]
shareBilingual(}0.12)(] -1.308 0.745 -2.940

L ANGUAGE[{dependent Mar i abl elisthedi an(per centil elflank ihfeadi ng)

change,[Sharelilingual 8.192* * -15.644*** | 13.819***
(3.831) (3.845) (3.762)
change,[hean(dlass(Sizelih[] = -0.205*** -0.160* ** -0.035
grade (0.052 (0.053) (0.059)
change,[Shareffree/redlunchl]  -0.578 -2.05 -1.873
elig (2.451) (2.295) (2.499)
constant 2.833+** 4.371x** 2.523+**
(0.609) (0.497) (0.570)
[effect[forhean(dhangelih]
shareBilingual (}0.12)(] -0.926 1.768 -1.631
Observations 1337 1352 1243

Robust[Standardiérrorslih[parentheses
* [Significant[@t[10%; ®* [Significant@t[8%; [ * * [Significant@t 1%

56

-18.263+**
(3.950)
-0.062
(0.073)

-5,009* *
(2.264)
3.415+**
(0.469)

2.155

0437
(4.286)
-0.029
(0.078)

0.026
(3.016)

6,276 * *

(0.548)

-0.052

-14.207%**
(4.002)
-0.029
(0.079)
-2.426
(2.355)

1.665* * %
(0.472)

1676

1262

Fifth[Graders
LEP Non-LEP
\Y] \Y]
yes yes
4,731 -30.648* * *
(2.965) (4.702)
-0.057 -0.116
(0.058) (0.076)
-3.078* -2.182
(1.725) (2.628)
1.562*** 1.246**
(0.470) (0.562)
-0.572 3.708
13.137x** -10.944* *
(4.442) (4.859)
-0.084 -0.148*
(0.085) (0.088)
-1.101 -0.317
(3.038) (3.033)
1.509* * 2.231***
(0.696) (0.626)
-1.590 1.324
5.116 -33.894* * *
(3.886) (5.365)
0.002 -0.102
(0.073) (0.075)
-2471 -1.682
(2.322) (2.848)
1.384** -0.303
(0.610) (0.633)
-0.619 4101
1118 1151



