Doe s (Priv ate ) E duc ation Matter? Recent evidence from inter national OE CD data

Vincent Vandenberghe * & Stephane Robin * *

IRES - ECON - UC L

Jan - 03

Preli minar ydraft, please do not quote. Comments are welcome.

Abstract: What follows is an exercise aimed at estimatingprivate vs. public school effect on academic achievement. It is based on the analysis ofMath, Science and Readingtest scores of 15 year - olds students surveyed in 2002 across OECDand non - OECD countries. Its main purpo se is to get an accurate measure of the achievement differentials of stud ents that have chosen to attend private and public schools. To do so, itis absolutelynecessaryto c ontrol for all e xo genous factors that in fluence outcome and have nothingto do with a private/public e ffectiveness differential. We henceforth control for different types ofbias: the student and the student´s peer group (observed) socio - economic background, but also variables that are not observed b ythe statistician (like motivation). The latter is done usingan endogenous treatment model derived from Hec kman´s two - sta ges approach of endogeneity/selectivity. Estimations show that the effe ct of a private education varies across countries:

in a first group of country, students from private schools perform better. In a second group, there is no distinct effec t ofa public/private education. Finally, in a third, smaller group, public schools seem to outperform private ones.

JEL classification : I28 (Education: Government Po licy). H520 (National Government Expenditures and Education).

Keywords:

educational eco nomics, human capital, resource allocation, school choice, treatment effect models, selection bias

* Lecturer, Ec onomics De pa rtment, IRE S, Uni ve rsité Cat hol ique de Louvain, 1, place Montesquie u, bte 14 , B -

1348 Louva in - la - Neuve, Belgium ; te l (+32) 10 47 41 41 ; Fax(+32) 10 47 24 00 ; e mail :

vand e nbe rghe @ire s. ucl.ac.be . The authors a ssume sole responsi bilit yfor re maining omissi ons and e rrors.

* * Resea rch Assi sta nt and Ma rie Curie Post - doct oral Fellow, IRE S, Uni ve rsité Catholique de Louva in, 1, place

Montesquieu, bte 14 , B - 1348 Louvain - l a - Neuve, Belgium ; e mail : robi n@ires.uc l.ac.be

Introduction

It is clear that the production of education requires monetaryresources. Yet, several studies (e.g.

Hanushek, 1986; Hanushek, 2000) have repea tedlyhighlighted over the last two decades the fact that there is no mechanical relationship between the level of public spendingand pupils’results. In this context, economists and other social scientists have come to consider that more attention should be paid to the organizational c haracteristics ofschools, in particularwhether it ma kes a difference that theyare private lyrun or directlygoverned bycentral or local public authority. Is there some (robust) evidence that students could gain/loose by transferrin g froma public to a private school? And if so, what is the ma gnitude of th e differential?

The studyof existing education systems can provide part of the answer to this question. Indeed, in man ycountries around the world, altho ugh education is funded bypublic money, its production is far frombeinga public monopoly. In the Netherlands, andto a lesser extend in Belgium, Ireland, Spain or

Denmark, significant portio ns of the student/pupil population attend schools operated byn on - profit private boards. There is indeed an old tradition of education entrepreneurship within the non - profit sector. The Catholic and Protestant churches for example have been veryactive in establishingschools that are now large lyfunded bypublic mone y.

It is thus not a real surprise that both private and public schools are represented in the latest OCDE surveyon academic achievement. We are here referring to the Pro gra mfor International Student

Assessment (PISA). This survey, carried out in 2000, is aimed at testingthe competencies in Math,

Sciences and Readingof re presentative samples of 15 year - olds students across OCDE and non -

OECD countries 1 . The resultin gdata set is veryrich and can be used to address many questions relevant to education policy, one of them beingthe presence and the magnitude of a private /public achievement diffe rential.

To avoid anyconfusion, the reader should take good n ote of the wa ypriva te/public categories are defined bythe OECD. Apublic school is a school mana ged directly or indirectlybya public education authority, go ve rnment a genc y, or govern ingboard appointed by go vernment or ele cted bypublic franchise. While a private school is a school managed directlyor indirectlyb ya non - go vernment organization (e.g., a church, trade union, businesses, other private institutions.). In brief, the underlyingcriteria is not that of the origin of financial resources but the legal status of the school board.

This paper is organized in 3 sections. Section 1 briefly exposes ourtheoretical fra meworki.e. the education production function we attempt to estimate, as well as the different categories of variables and biases that must be accounted for in orderto isola te a true private/public effectiveness differential.

It also contains the empirical strategyused to estimate these models. Section 2 presents the international data set we use, while Sec tion 3 containsthe results of our empirical analysis that we confront to those of previous studies.

1. Educati on Production Function with Private/Public school effect:

presentat ionand generic problems

Followin gSummers & Wolfe (1977) and Toma & Zimmer (2000), we use test scores as a measure of output. We assume that academic achievement, at anytime period t, is a function offamily and school

1 Aust ralia, Austria, Bel gium (Fre nch - Spea ki ng), Belgium (Dutc h - Spea ki ng), Brazil, Ca nada, China, Czech

Republic, Denma rk, Finland, Fra nce, German y, Greece, Hunga ry, Icela nd, Irela nd, Ital y, Japan, Hong Kong

Chi na, Korea, Latvia, Luxe mbourg, Mexic o, The Nethe rlands, Ne wZeala nd, Norwa y, Pola nd, Port ugal, Russia n

Fe de rati on, Spain, Swe den, Switze rla nd, Uni te d Kingdom, Unite d States.

resources, of the student´s peers 2 , and ofthe student´s individual characteristics. Conceptually, the model to be estimated at any time period t is:

A = f(R, SC, P) (1)

Where A = student’s achieve ment, R = vector of school monetaryresources or proxies, SC = vectoro f student´s characteristics, includin gfamily/social background; P = some characterization of the group of peers (e. g. mean SC of classmates).

Followin gMcEwan (2001) and Greene (2000) , we hypothesize that student i ´s achievement (A ij

) in country j can be explained b ylinear models of the followin gform:

i= student index j= countryindex

A ij

=R ij

a j

+SC ij

b j

+ P ij

c j

+ d j

PRIV ij

�

0

ij

(2)

where PRIV

ij is a dummyvariable indicating whether or not the i th students attended private school.

If the independent variables (R

ij

, SC

ij

, P

ij

) perfectlycontrol for the student backgro und, then estimatin g

the precedingequation with Ordinary Least Squares (OLS) yields unbiased estimates. The e stimated

�ZLOO�FDSWXUH�WKH�HIIHFWLYHQHVV�GLIIHUHQWLDO�EHWZHHQ�SULYDWH�DQG�SXEOLF�VFKRROV�

But it is extremelylikelythat some background variable are imperfectlymeasured or omitted from re gressions. Fo r example, more able or moti vated students could select themselves into priva te schools. Or, equivalently, private schools mayselect such students from the waiting list if admissions are over - subscribed. Because selection or self - selectio n are unobserved, the relative effectiveness of private and public schools could be confounded with the background oftheir students.

In o rder to eliminate th is selection bias, we use theso - called ^treatment effect~ model (a variant of the two - steps correction model suggested initiallybyHeckman, 1979). This method presumes that a choice is madebetween two alternatives: private or pu blic.

Consider the following(first step= choice) model within each j country. The binary variable PRIV is assumed to stemfrom an unobserved latent variable

PRIV * i j

=Z ij

� j

+

�

ij

(3)

The choice to attend or not a private school is made accordin gto the rule

PRIV=1 if PRIV *

ij

>0, PRIV=0 otherwise (4)

Let us now considerthe outcome (secondstep = achievement)model. The basic idea of Heckman is to

account forthe fa ct that achievement in private school (A

ij

G PRIV ij

=1) is only observed when the value of the latent variable of the choice model is positive (PRIV*>0). Algebraically, this means that

2 We i ndeed a ssume chil d’sabilit yto acquire for mal knowle dge isi nflue nce d bythe cha racteristic sof his/he r peers. Formal e duca ti on i ne vit abl yta ke splace in cla ssrooms where student sare t oget he r a nd i nte ract. In turn, the se cla ssrooms a re pa rt of a school where students te nd also to interact, ge nerati ngwhat peda gogue scall p ee r effect s( Sla vi n , 1987 ; Gri sa y, 1993 ; Gamoran &Nyst ra nd, 1994), soci ologi st s conte xtua l effec ts(Cole ma n,

1966, 1988; Je nc ks & Me yer, 1987; Wi llms & E chols, 1992) and ec onomist s social externalities (Hende rson,

Mie skow ski & Sa uva geau, 1978 ; Hanushe k , 1986 ; Brueckner & Lee, 1989 ; Bénabou, 1993, 1996 ; Gle wwe,

1997; Va nde nberghe, 2002).

E(A ij

G PRIV ij

=1) = E(A ij

G PRIV* ij

>0)

= E(A ij

G � ij

> - Z ij

� j

)

= R jj

a j

+SC ij

b j

+ P jj

c j

+ d j

+ E( 0 ij

G � ij

> - Z ij

� j

)

= R jj

a j

+SC ij

b j

+ P jj

c j

+ d j

+

!

1

LI� � ij

� 0

ij

�a�ELYDULDWH�QRUPDO�>� 1

0

� !

@

where f is the probability densityfunction, and F the cumulative distribution function of the standard

normal distribution, r bei ng the correla tion coefficient between m

ij and e

ij.

Equivalentlyfor the expected achievement ofstudents who choose public school is

E(A

ij

G PRIV

ij

=0) = R

jj a

j

+SC

ij b

j

+ P

jj c

j

� ! 1

0

[ f (Z

ij

�

j

)/1 - F (Z

ij

�

j

)] (6)

Finally, it is worth observin gthat difference between the two types of schools in country j is

E(A

ij

G PRIV

ij

=1) - E(A

ij

G PRIV

ij

=0) = d

j

� ! 1

0

�

[ f (Z

ij

�

j

)/1 - F (Z

ij

�

j

)] (7)

Equation (7) shows that if the selectivitycorrection term is omitted from the achievement equation,

then this difference is what is estimated bythe least square coefficient of the treatment dummy

variable. As byassumption all terms of the last part of Equation (7) are positive, we see that OLS

overestimate the treatment effect (Greene, 2000).

The adequate estimation strate gyis thus to first estimate the choice model (Equations 3 and 4) usinga

Probit (i.e Normal) specification linking linear expression Z

ij

�

j to the probability of attendinga private

school. The results can beused to compute [ f (Z

ij

�

j

)/ F (Z

ij

�

j

)] for each individual i in c ountry j . These

terms are then introduced into the achievemen t equation (5) on the same foot as the other variables.

A

ij

=R

jj a

j

+SC

ij b

j

+ P

jj c

j

+ d

j

PRIV

ij

+

PRIV

ij

� ! 1

0

[ f (Z

ij

�

j

)/ F (Z

ij

�

j

)] +(1 - PRIV

ij

).[ f (Z

ij

�

j

)/ F (Z

ij

�

j

)] +

� ij

(8)

OLS estimate for private school treatment ( d j

) in this ^ augmented~ equa tion should then be unbiased.

Finally, followingVella (1 998), we should not be too concerned about ^identification~ problems when

Z=X (i.e. when the list of variables used to explain private school attendance ˘ here R ij

, SC ij

and P ij

˘ is the same as th eset of determinants of achievement). This is because the expression

PRIV ij

� ! 1

0

[ f (Z ij

� j

)/ F (Z ij

� j

)] +(1 - PRIV ij

)* [ f (Z ij

� j

)/ F (Z ij

� j

)] is a non - linearexpression ofZ ij

� j

(and thus of X ij

� j

if the set of explanatory variables are identical).

2. Data set andestimationstrategy

Data and variable categories

The data we use to assess the impact of school, socio - economic, and peer effectsis relativelyu nique and fairlyrecent. It comes from the 2000 OECD surve y(the so - called PISA proje ct, Program for

In ternational Student Assessment). This databasecontains math, science and readingtest scores of students aged 15 across 34 OECD and non - OECD countries. These students are nested in within schools, potentiallyattendingdifferent grades in countries with grade repetition. The test score variable has been normalized 3 to have mean 1 and variance 0.To carryout our analysis, we only selected countries for whic h the number of students sampled and attendingprivate school is above a

3 Norma li sati on t omea n M and standa rd de viati on S , simpl yt ransformi ng x t o ywi th formula y = S* (x - E(x))/Sx

+ M

10%threshold. This lead to a subset ofcountries containin gthe Neth erlands, Belgium, Mexico,

Ireland, Spain, France, Denmark, Austria and Brazil. Justifications for this restriction are twofold.

First, it ma kes no sense, statisticallyspeaking, to assess a private school effect in a particular country usingtest scores of just of fewdozen students. Second, polic ymakers who currentlydiscuss the opportunityto expand the private sector (usin g vouchers for example) a re interested in knowin g whetherprivate schools make a difference when attended bya large (and heterogeneo us) population.

This justify focusingon countries for wh ich the (sample) share ofprivate education is quite large 4 , as in Belgium or the Netherla nds where more t han 50%of secondaryschool students attend a private school.

Table 1 below gives the students´ repartition between public and private schools, b ycountry, for each one of the PISAsamples we used (Mathematics, Readingand Sciences).

[Insert Table 1 abou t here]

Referringto equation (1) in section 1, we have information about school inputs [R in equation 1].

Student/teacherratio (STRATIO) and school total enrollment (SCHSIZE) are available. These two variables combined forma good proxyfor per - student expenditure. Student/teacher ratio directly affect cost per student, while school total enrollment could also be interpreted as aproxyfo rper - student spending: the higher SCHSIZE the lower should be per - student spendingas economies of scale generallypl a ya decisive ro le in secondaryeducation cost functions. The data set also contains self - reported information regarding the state of the buildin gs and the availability of teachingmaterial.

We use answers provided by heads of school to build dummy variabl es identifying schools with poor buildings (PRBUILD) and lackof teachingmaterial (LCTMAT)

The data set (see table 2 for descriptive statistics) is relativelyrich in terms of individual characteristics and familysocio - economic background/status [SC, in equation 1] information that are known to affect academic achievement. This includes, besides gender (GIRL), the number of siblin gs

(NSIB), the birth order of the student (BRTHORD), highest de gree of mother (MISCED)o f father

(FISCED), immigration sta tus of father (FATHIM), the highest socio - economic indexof the two parents (HISEI) 5 as well as an indexof his/her cultu ral resources (HEDRES) 6 .

[Insert Table 2 about here]

Of great interest is the peer effect [P, in equation 1]. We define it a s the average parental socio - economic index(HISEI) of the student’schoolmates (PHISEI), assumingthat the peer effect is better captured bythe socio - economic mix of the peer group.

Finally, private schools are identified bya dummyva riable (PRIV) equals to 1 bycontrast to the public schools for which the dummyequals 0.

Estimation strategy

We logically focus on the magnitude of the private/public school differential. Usingscore s that have been standardized bycountry(i.e. for each countrymean score=0 and standard deviation=1), we first measure gross differentials. We do so simplyb ycomp aringthe mean values of math, scienceand readin gtest scores of students for each type of school (the gross differentia l bein gequal to private

4 Assumi ng that the PISA sam ple i srepre senta tive of the pri vate/public di visi on in realit y.

5 The la st variable i sthe re sult of t he c onve rsi on of Isc o - 88 (Inte rnati onal Sta ndard Cla ssifi cati on of

Occ upations) i nt o Inte rnati ona l Socio - ec onomic Inde x of Oc cupati onal Sta tus (ISE I). For furthe r detailssee htt p://www.fss. uu. nl/ soc/ hg/ pi sa /inde x.ht m

6 The la st variable i sbuilt bythe authors foll owing usi ngse veral ite ms a vaila ble in the surve ys. Technicall y speaki ng it consti st sof the e stimate of an impl icit va ria ble using a n Ite mResponse Model and a Ma xi mum

Li kel yh ood al gori thm.

mean minus public mean).Usingthe different independent variables potentiallyexplainingpupils’ results we then run the traditional OLS models to get a first estimate of the net private school effect i.e. controllingfor le vel of resources,socio - economic status and peer endowments.The last step is to estimate a real ^treatment effect~ model usingthe two - steps method exposedin section 1. Contraryto the OLS approach, this should produce unbiased es timates ofprivate school effects.

The choiceequation regresses the set ofindividual characteristics (Z=GIRL, NSIB, BRTHORD,

MISCED,FATHIM, HISEI, HEDRES) on the private/publid dummy(PRIV). While the achievment equation re gresses the whole set of vari able (X=Z+STRATIO, SCHSIZE, PRBUILD, LCTMAT,

PHISEI) on acheivement (A).Note that the two equations contain the same set ofindividual variables

Z. To avoid identification problems (i.e. collinearity between mill’s ratio f (Z ij

� j

)/ F (Z ij

� j

) and X

(containingZ) ), we add to the selection equation a variable that operates like an instrument: the percentage of a school total resources t hat are ofpublic origin (PERCPUBL).

3. Res ults and analysis

In Tables 5 - 7 below, we present three results of interest: [1 ] the gross score differential between private and public students, [2] the coeffic ient associated to the PRIV dummy( d ) in an OLS re gression model without control for selection biases and [3] the coefficient associated to the PRIV dummy( d ) in the treatment model. Since the dependent variable (score) has been normalized, thi s last coefficient can be interpreted as theproportion of the standard deviation explained bythe public/private effect.

A first ˘ general ˘ result is that selection biases are identified in a few cases only. The vast majority of re gressions show no sig nificant correlation between the error terms of equations (2) and (3). Hence, in all those cases, estimates of private school effects provided byOLS can be considered as unbiased.

For the convience of the exposure, we systematicallyreport in the second column of table 5 to 7, the

’best’estimate of p rivate school effect. This simple me ans that we retain the OLS estimate when the treatment effect models suggest the absence of selection bias (i.e. no correlation between error terms º r not statisticallydiffe rent from0 ) and, of course, the treatment effect estimate otherwise.

Math test scores (Table 5) are higher in private schools in countries like Brazil (+48%of a standard deviation), the Dutch - speakin gcommunityof Belgium (+16% of a standard deviation), Ireland

(+13%) and to a lesserextent in France (+7%). But in all other countries examined, the private school effect is not statisticallysignificant.

Private t rainin gma ya lso matter when it comes to readingliterac y(Table 6). It has a positive effect in the case of Brazil (+47%) and Belgium (both Dutch (+24%) and French - Speakin g (+29%)). Bu t it is worth emphasizingthat private mana gement is also associated wi th lower achieve ment in the case of

Austria ( - 19%) and, to a larger extent, Netherlands ( - 68%).

Results for science (Table 7) re veal a similar pattern. Private school still has a positive effect on achievemnet in the case ofBrazil (+53%) the French - Spea kingCommunity of Belgium (+19,8%)).

But, as in the case of science, private mana gement is synonymous with lower achievement in the

Netherlands ( - 92%).

[Insert Tables 5 - 7 about here]

Table 8 containts a summaryof the results bycountryand topic. It clearlysugggests the absenceof systematic advantage to private schools ifwe lookat average results bytopic. On avera ge, for Math, the estimate of the private school dummyis zero. The same conclusion holds for readingliterac yand sciences. Yet, if one take a countryperspective, the conclusion is sligthlydifferent. For countries like

Brazil, Ireland and Belgium (both Dutch and French - Speakin g) priva te school mana gement rather systema ticallygoes with better achievement ceteris paribus . In a second group of countries(Spain,

France, Mexico and Denmark), priva te and public schools achieve equally, on avera ge, across the three disciplines. Then come countries like Austria and the Netherla nds where public school seemto outperform private schools once other determinants of achievment are controlled for.

[Insert Table 8 about here]

Conclusion

Our results indicate that, e ven when selection biases are taken into account, the type of schoo l (private of prublic) a ttended can have a significant effect on 15 year - olds ’academic achievement. This was shown usingmath, readingliterac yand science test scores. We conclude to theabsence of systematic advantage to priva te schools. On average, for Math, the estimate of the private school dummyis zero.

The sameconclusion holds for readin gliteracyand sciences.

Yet the conclusion is sligthlyd ifferent if one looks at our results froma countrype rspective. In Brazil,

Ireland and Belgium (both Du tch and French - Speakin g) private school management generally goes with bette r achievement. Private and public schools tend to achieve equallyin Spain, France, Mexico and Denmark. But in the case of Austria and the Netherlands public schools seemto outper form private ones. This results provide some answer to ourinitial interrogation, but raise additional questions.

How come that the advantage to priva te schools holds onlyfor some countries ? Conversely, how can one explains that in some other countries privatelyrun schools seemto deliver less than public ones?

Two alternative, sometimes conflicting, interpretations coexist to exp lain private vs. public effet. The first inte rpretation, which would be favored b yeconomists, is that the private and public dichotomyin fact reveals differences in regulation. This is the ^orga nizational~ interpretation of achievement diffe rence. Followingthis line of reasoning, private school in Brazil, Ireland or Belgium could possiblyperfo rmbetter because theyare grant ed more autonomy. And maybe ˘ although that seems harder to believe up front ˘ private schools have lessautonomythat public ones in the Netherlands or

Austria.

However, McEwan (2000) points out a more ^cultural~ interpreta tion of private/public school diffe rence. Rather than talkingabout ^private schools~ effects, it migh t make more sense ˘ at least in some countries like Ireland or Belgium -- to talkabout ^religious~ schools effect. Indeed,a majority of private schools are, in fine , run byreligiouslyaffiliated boards (the author focuses on the example of

Catholic Schools). Accordingto th is cultural interpretation, the (marginally) better training received in private schools could be explained byreligious values. In fact, the mai n religions existin gtoday enhance values such ashard work, effort and dedication to a task.

Further research is needed to explore these two categories of assumption. But this means that we need more detailed data about regulatoryen vironemnet and manag ement style of both public and private schools in countries in which these two types of school cohabit. And as regards private school, followingMc Ewan’s remarks, we would also need to distinguishing private schools that are religiousy affiliated, those t hat are secular or simply profit - makin g.

Bibliography

Bénabou, R, (1993), Workin gs of a City: Location, Education and Production, The Quarterly Journal of Economics , August, 619 - 652.

Bé nabou, R.(1996), Equityand Efficiencyin Human Capital Investment: The Local Connection,

Review of Economic Studies , 63(2), 237 - 264.

Brueckner, J.K. & Lee, K. (1989), Club Theorywith Peer - Group Effect, Regional Science and Urban

Economics , 19,399 - 420.

Coleman, J.S. et Alii (1966 ), Equalityof Educational Opportunity, Washington D.C., U.S, Department of Health, Education and Welfare, U.S, Office of Education, OE - 38001.

Gamoran, A. & Nystrand, M. (1994), Tracking, Instruction and Achievement, Internatio nal Journal of

Educational Research , 21(5), 217 - 231.

Glewwe, P. (1997), Estimatingthe Impact of Peer Group Effects on Socio - economic Outcomes: Does the Distribution of Peer Group Characteristics Matter? , Economics of Education Review , 16(1), 39 - 43.

Green e, W. H. (2000), Econometric Analysis , International Edition, Prentice Hall, NJ, USA.

Hanushek, E, (1986), TheEconomics of Schooling: Production and Efficienc yin Public Schools,

Journal of Economic Literature , 24, 1141 - 1177.

Heckman, J.J. (1979), Sampl e selection bias asa specification error, Econometrica , No 47, pp.153 -

161.

Henderson, V., Mieszkowski, P. & Sauva geau.Y, (1978), Peer Group Effects and Educational

Production Functions, Journal of Public Economics , 10, 97 - 106.

Jencks, C, &Meyer, S.E, (1987) The Social Consequences of GrowingUp in a PoorNeighborhood, in: L.E, Lynn & M.G.H, MacGeary, Inner - City Po verty in the United States, Washington DC,

National AcademyPress.

McEwan, P.J. (2001), Theeffectiveness of Public, Catholic, and Non - Religious Private Schools in

Chile´s VoucherSystem, Education Economics , Vol. 9, No. 2, pp. 103 - 128.

McEwan, P.J. (2000), Comparin gthe Effectiveness of Public and Private Schools: a Rev iew of

Evidence and Interpretation s, National Center for the Study of Privatization in Edu cation Occasional

Paper N° 3 , Teachers College, Columbia University.

Slavin, R.E. (1987), Ability Groupin gand Student Achievement in ElementarySchools: A Best -

Evi dence Synthesis, Educational Policy , 57(3), 293 - 336.

Summers, A.A and Wolfe, B.L.(1977), Do Schools Make a Diffe rence?, American Economic Review ,

67(4), 639 - 652.

Toma, E, & Zimmer, R.W, (2000), Peer Effects in Private and Public Schools Across Countries,

Journal of PolicyAnalysis and Management, 19 (1), 75 - 92

Vandenberghe V(2002), Evaluatingthe Ma gnitude and the Stakes ofPeer Effects analysingScience and Math Achievement across OECD? Applied Economics , No 34, pages 1283 - 1290.

Vella, F. (1998), Esti matin gModels with Sample Selection Bias: ASurve y, Journal of Human

Resources , Vol. 33 (1), pages 127 - 169.

Willms, D.J. & Echols, F. (1992), Alert and Inert Clients: The Scottish Experience of Parental Choice of Schools, Economicsof Education Review , 1 1(4), 339 - 350.

Table 1 - Number of students, breakdown bycountry and type of school (0=public, 1=private).

c ountr y Math Read Scie nce s

N_pri vate N_public N_pri vate N_public N_pri vate N_public

BRAZIL 391 2319 591 4154 390 2313

ME XICO 374 2174 1901 834 374 2156

BE L_N L 1681 530 2996 894 1666 514

BE L_FR 1074 474 693 4187 1338 778

SP AIN 1349 2079 943 3106 1070 448

NE THE R LANDS 989 332 2417 1405 1372 2085

IRE LA ND 1340 770 677 3889 1010 327

AUSTRIA 330 2310 902 3303 332 2337

FRANCE 501 1841 1798 595 502 1832

DE NMARK 532 1744 2453 3761 522 1726

%_private %_public %_private %_public %_private %_public

BRAZIL 14, 43% 85, 57% 12, 46% 87, 54% 14, 43% 85, 57%

ME XICO 14, 68% 85, 32% 69, 51% 30, 49% 14, 78% 85, 22%

BE L_N L 76, 03% 23, 97% 77, 02% 22, 98% 76, 42% 23, 58%

BE L_FR 69, 38% 30, 62% 14, 20% 85, 80% 63, 23% 36, 77%

SP AIN 39, 35% 60, 65% 23, 29% 76, 71% 70, 49% 29, 51%

NE THE R LANDS 74, 87% 25, 13% 63, 24% 36, 76% 39, 69% 60, 31%

IRE LA ND 63, 51% 36, 49% 14, 83% 85, 17% 75, 54% 24, 46%

AUSTRIA 12, 50% 87, 50% 21, 45% 78, 55% 12, 44% 87, 56%

FRANCE 21, 39% 78, 61% 75, 14% 24, 86% 21, 51% 78, 49%

DE NMARK 23, 37% 76, 63% 39, 48% 60, 52% 23, 22% 76, 78%

Source: PISA (2000)

Tab le2 ˘ Descriptive statistics: Math (Freq, Mean, Standard Deviation )

Countr y N A girl stratio prbuild lctmat schlsize nsib brthord misce d fathi m hisei hisei sq hedre s

AUSTRIA 2640 0,00 0,49 12, 48 0,20 0,09 579,54 1,60 1,72 4,05 0,12 49, 02 2599,16 0,26

1,00 0,50 7,95 0,40 0,29 458,53 1,16 1,06 1,15 0,33 14, 03 1495,48 0,79

BE L_FR 1548 0,00 0,50 10, 50 0,19 0,22 648,11 1,99 1,84 4,59 0,27 50, 83 2877,50 0,08

1,00 0,50 4,84 0,39 0,42 291,90 1,47 0,98 1,58 0,44 17, 14 1816,78 1,00

BE L_NL 2211 0,00 0,48 9,38 0,08 0,02 694,30 1,65 1,74 4,67 0,10 48, 33 2601,01 0,25

1,00 0,50 3,37 0,27 0,15 360,39 1,25 1,05 1,23 0,30 16, 29 1652,89 0,86

BRAZIL 2710 0,00 0,52 30, 98 0,16 0,20 1293,99 2,45 1,82 3,24 0,01 42, 77 2126,46 - 1,44

1,00 0,50 11, 97 0,36 0,40 1083,75 1,60 0,91 1,59 0,11 17, 23 1658,36 1,33

DE NMARK 2276 0,00 0,49 11, 63 0,18 0,12 421,78 1,88 1,91 4,83 0,09 49, 98 2749,59 - 0,21

1,00 0,50 2,67 0,38 0,33 206,17 1,24 0,97 1,28 0,29 15, 87 1659,61 0,95

FRANCE 2342 0,00 0,51 12, 56 0,10 0,07 892,82 1,86 1,84 4,34 0,19 48, 26 2619,01 0,15

1,00 0,50 2,96 0,30 0,25 524,47 1,29 0,98 1,43 0,39 17, 03 1755,45 0,90

IRE LA ND 2110 0,00 0,52 15, 04 0,20 0,12 563,94 2,57 1,87 4,31 0,06 48, 21 2556,34 - 0,16

1,00 0,50 1,77 0,40 0,33 230,98 1,41 0,87 1,51 0,23 15, 23 1529,50 1,05

ME XICO 2548 0,00 0,49 27, 39 0,30 0,34 908,84 2,93 1,95 2,97 0,04 43, 20 2157,83 - 0,68

1,00 0,50 10, 72 0,46 0,47 1110,06 1,69 0,81 1,60 0,19 17, 09 1695,87 1,28

NE THE RLANDS 1321 0,00 0,50 15, 61 0,21 0,11 944,34 1,91 1,95 3,98 0,13 51, 69 2935,48 0,35

1,00 0,50 5,07 0,41 0,31 502,75 1,18 0,95 1,43 0,34 16, 23 1689,23 0,75

SP AIN 3428 0,00 0,51 14, 47 0,19 0,14 760,50 1,48 1,66 3,41 0,03 45, 02 2295,90 0,19

1,00 0,50 4,72 0,39 0,34 377,22 1,05 1,04 1,63 0,18 16, 40 1682,35 0,83

Source: PISA (2000)

Tab le3 ˘ Descriptive statistics: Reading (Freq ,Mean, Standard Deviation )

Countr y N A girl stratio prbuild lctmat schlsize nsib brthord misce d fathi m hisei hisei sq hedre s

AUSTRIA 4745 0,00 0,49 12, 51 0,20 0,10 579,32 1,61 1,73 4,04 0,12 48, 95 2591,27 0,25

1,00 0,50 7,93 0,40 0,29 459,74 1,17 1,06 1,12 0,33 13, 99 1483,78 0,80

BE L_FR 2735 0,00 0,51 10, 59 0,19 0,22 653,19 1,97 1,82 4,59 0,27 50, 68 2854,06 0,11

1,00 0,50 4,84 0,39 0,42 287,86 1,46 0,99 1,57 0,44 16, 89 1788,07 0,96

BE L_NL 3890 0,00 0,48 9,51 0,08 0,02 704,27 1,64 1,76 4,70 0,10 48, 73 2640,93 0,30

1,00 0,50 3,32 0,27 0,15 358,80 1,23 1,05 1,20 0,30 16, 33 1672,27 0,80

BRAZIL 4880 0,00 0,52 30, 93 0,16 0,20 1293,99 2,44 1,83 3,22 0,01 42, 80 2126,85 - 1,45

1,00 0,50 11, 92 0,37 0,40 1077,39 1,59 0,91 1,59 0,11 17, 19 1648,71 1,34

DE NMARK 4049 0,00 0,49 11, 65 0,18 0,12 423,09 1,91 1,89 4,83 0,10 49, 88 2744,84 - 0,21

1,00 0,50 2,63 0,38 0,33 205,92 1,28 0,96 1,28 0,29 16, 01 1667,23 0,93

FRANCE 4205 0,00 0,50 12, 55 0,10 0,06 892,09 1,84 1,84 4,35 0,19 48, 12 2602,60 0,16

1,00 0,50 2,96 0,30 0,25 521,35 1,28 0,99 1,43 0,39 16, 94 1743,32 0,88

IRE LA ND 3822 0,00 0,52 15, 01 0,20 0,12 562,95 2,59 1,85 4,29 0,06 48, 56 2601,86 - 0,14

1,00 0,50 1,77 0,40 0,33 230,18 1,42 0,87 1,51 0,24 15, 62 1582,23 1,03

ME XICO 4566 0,00 0,49 27, 32 0,30 0,34 902,18 2,94 1,95 2,93 0,04 43, 07 2152,36 - 0,68

1,00 0,50 10, 73 0,46 0,47 1090,25 1,68 0,82 1,58 0,20 17, 25 1714,49 1,28

NE THE RLANDS 2393 0,00 0,50 15, 71 0,21 0,10 950,57 1,89 1,96 4,01 0,13 51, 77 2939,60 0,36

1,00 0,50 4,99 0,41 0,30 497,40 1,18 0,95 1,45 0,33 16, 10 1667,06 0,73

SP AIN 6214 0,00 0,50 14, 45 0,19 0,13 760,33 1,50 1,66 3,40 0,03 45, 05 2297,51 0,20

1,00 0,50 4,71 0,39 0,34 377,43 1,07 1,04 1,64 0,18 16, 38 1680,76 0,84

Source: PISA (2000)

Tab le4 ˘ Descriptive statistics: Scien ce (Freq, Mean , Standard Deviation )

Countr y N A girl stratio prbuild lctmat schlsize nsib brthord misce d fathi m hisei hisei sq hedre s

AUSTRIA 2669 0,00 0,50 12, 46 0,21 0,10 579,38 1,61 1,74 4,04 0,13 48, 86 2577,05 0,23

1,00 0,50 7,92 0,40 0,30 461,72 1,17 1,06 1,10 0,34 13, 79 1462,53 0,81

BE L_FR 1518 0,00 0,50 10, 49 0,18 0,22 649,71 1,99 1,86 4,62 0,28 50, 34 2818,32 0,10

1,00 0,50 4,77 0,39 0,41 288,78 1,46 0,99 1,54 0,45 16, 87 1777,77 0,95

BE L_NL 2180 0,00 0,47 9,41 0,08 0,02 696,50 1,64 1,77 4,70 0,11 48, 64 2634,77 0,28

1,00 0,50 3,39 0,27 0,15 361,47 1,21 1,05 1,19 0,31 16, 42 1673,89 0,82

BRAZIL 2703 0,00 0,52 31, 04 0,16 0,20 1299,72 2,44 1,82 3,23 0,01 42, 96 2148,43 - 1,45

1,00 0,50 11, 92 0,37 0,40 1078,87 1,60 0,91 1,62 0,10 17, 41 1676,21 1,33

DE NMARK 2248 0,00 0,50 11, 65 0,18 0,12 421,93 1,93 1,90 4,83 0,09 49, 66 2726,35 - 0,20

1,00 0,50 2,63 0,38 0,33 206,04 1,31 0,96 1,28 0,29 16, 14 1681,18 0,91

FRANCE 2334 0,00 0,50 12, 55 0,10 0,06 891,45 1,82 1,84 4,38 0,18 48, 46 2640,15 0,16

1,00 0,50 2,94 0,30 0,24 521,62 1,25 0,99 1,44 0,39 17, 08 1775,49 0,88

IRE LA ND 2116 0,00 0,52 14, 99 0,20 0,12 561,06 2,57 1,87 4,28 0,06 48, 56 2604,31 - 0,15

1,00 0,50 1,79 0,40 0,32 229,68 1,43 0,87 1,50 0,24 15, 68 1575,68 1,03

ME XICO 2530 0,00 0,48 27, 25 0,30 0,34 901,47 2,93 1,94 2,92 0,04 43, 05 2154,60 - 0,67

1,00 0,50 10, 74 0,46 0,47 1075,88 1,66 0,81 1,59 0,20 17, 37 1731,44 1,29

NE THE RLANDS 1337 0,00 0,49 15, 60 0,21 0,11 944,57 1,88 1,96 4,02 0,13 51, 41 2910,06 0,35

1,00 0,50 5,00 0,41 0,31 496,69 1,19 0,96 1,45 0,33 16, 35 1685,94 0,74

SP AIN 3457 0,00 0,50 14, 47 0,19 0,13 761,43 1,50 1,68 3,41 0,03 45, 12 2305,19 0,20

1,00 0,50 4,71 0,39 0,34 378,67 1,10 1,04 1,64 0,18 16, 41 1683,25 0,84

Source: PISA (2000)

Tab le5 :Grossand Netdifferences between private and publicschool achievement: math

Gross differen ce [ 1] BEST esti mate OLS mode l [ 2] Treat ment effect model [ 3]

Countr y

(pri vate - pub)

(pri v) Probt d (pri v) Probt

! (c orr between error terms) Probt d (pri v) Probt

BRAZIL** 1,0756 0,4849 0,0000 0,4849 0,0000 - 0,5523 0,0970 0,4307 0,0000

ME XICO 0,7790 0,0211 0,8190 0,0211 0,8190 - 0,1260 0,1400 0,1019 0,1019

BE L_NL** 0,6358 0,1630 0,0010 0,1630 0,0010 - 0,1091 0,3320 0,4086 0,0350

BE L_FR(s) 0,5001 - 0,0772 0,6690 0,2244 0,0000 0,2626 0,0229 - 0,0772 0,6690

SP AIN 0,4013 0,0796 0,2250 0,0796 0,2250 0,0088 0,8580 0,0201 0,8160

NE THE RLANDS 0,2894 0,0628 0,2920 0,0628 0,2920 0,5422 0,3670 - 0,9227 0,3640

IRE LA ND** 0,2866 0,1302 0,0120 0,1302 0,0120 0,0836 0,2730 0,0122 0,9190

AUSTRIA(s) 0,1200 - 0,1591 0,0310 - 0,1644 0,0060 0,1240 0,0490 - 0,1591 0,0310

FRANCE** 0,0713 0,0982 0,0420 0,0982 0,0420 - 0,2647 0,2200 0,5378 0,1470

DE NMARK 0,0087 0,0389 0,4780 0,0389 0,4780 - 0,0279 0,6800 0,0503 0,4000

** si gnifica nt at 5%

(s) selection bias si gnificant at the 5% threshold

Tab le6 :Grossand Netdifferences between private and publicschool achievement: reading

Gross differen ce [ 1] BEST esti mate OLS mode l [ 2] Treat ment effect model [ 3]

Co untr y pri v - pub

(pri v) Pr obt d (pri v) Probt

! (c orr between error terms) Probt d (pri v) Probt

BRAZIL** 1,1132 0,4755 0,0000 0,4755 0,0000 0,0854 0,5930 0,3965 0,0000

ME XICO 0,8950 - 0,0248 0,6990 - 0,0248 0,6990 - 0,0345 0,9610 - 0,0345 - 0,0345

BE L_NL** 0,6779 0,2403 0,0000 0,2403 0,0000 - 0,1399 0,0900 0,5313 0,0000

BE L_FR** 0,5585 0,2964 0,0000 0,2964 0,0000 - 0,0246 0,8190 0,3397 0,0600

SP AIN 0,4500 - 0,0070 0,8820 - 0,0070 0,8820 0,0281 0,4280 - 0,0847 0,1790

IRE LA ND(s) 0,4339 - 0,0113 0,8940 0,1592 0,0000 0,1187 0,0270 - 0,0113 0,8940

AUSTRIA**(s) 0,3013 - 0,1895 0,0000 - 0,1139 0,0060 0,1198 0,0060 - 0,1895 0,0000

NE THE RLANDS **(s) 0,2772 - 0,6844 0,0210 0,0717 0,1010 0,4199 0,0110 - 0,6844 0,0210

FRANCE 0,0277 0,0143 0,6630 0,0143 0,6630 - 0,1722 0,2230 0,2939 0,2260

DE NMARK 0,0096 - 0,0601 0,1310 - 0,0601 0,1310 - 0,0787 0,1030 - 0,0310 0,4790

** si gnifica nt at 5%

(s) selection bias si gnificant at the 5% threshold

Tab le7 :Grossand Netdifferencebetween private and pub lic school achievement: sciences

Gross differen ce [ 1] BEST esti mate OLS mode l [ 2] Treat ment effect model [ 3]

Countr y pri v - pub

(pri v) Probt Estima te Probt

! (c orr between error terms) Probt d (pri v) Probt

BRAZIL** 0,8703 0,5299 0,0000 0,5299 0,0000 0,0733 0,7480 0,7480 0,0000

ME XICO 0,6696 - 0,0423 0,6600 - 0,0423 0,6600 0,1329 0,1560 - 0,1483 - 0,1483

BE L_NL 0,5714 0,0556 0,3910 0,0556 0,3910 0,0656 0,5560 0,0096 0,9600

IRE LA ND** 0,4095 0,2185 0,0000 0,2185 0,0000 0,0547 0,4610 0,1397 0,2240

BE L_FR** 0,4037 0,1986 0,0000 0,1986 0,0000 - 0,0009 0,9960 0,2137 0,4630

SP AIN 0,3790 0,0556 0,3910 0,0556 0,3910 0,0613 0,2210 - 0,0444 0,6100

NE THE RLANDS **(s) 0,1789 - 0,9225 0,0010 0,0006 0,9930 0,5685 0,0020 - 0,9225 0,0010

AUSTRIA 0,1516 - 0,0950 0,1040 - 0,0950 0,1040 0,0478 0,4380 0,4380 0,1020

FRANCE 0,0416 - 0,0301 0,5320 - 0,0301 0,5320 - 0,2954 0,1230 0,4617 0,1610

DE NMARK - 0,0192 - 0,0266 0,6380 - 0,0266 0,6380 - 0,0236 0,7320 - 0,0128 0,8370

** si gnifica nt at 5%

(s) selection bias si gnificant at the 5% threshold

Table 8 - Net difference between private and public school achievement: recap.

Country Math Readi ng Scie nce

Ave ra ge d (pri v)

BRAZIL yes ++ yes +++ yes +++

++++++

0,4968

IRE LA ND yes ++ no yes +++ 0,1890

BE L_N L yes + yes +++ no 0,1530

BE L_FR no yes +++ yes ++ 0,1393

SP AIN no no no 0,0427

FRANCE yes + no no 0,0275

ME XICO no no no - 0,0153

DE NMARK no no no - 0,0159

AUSTRIA no yes -- no - 0,1479

NE THE R LANDS no yes --- yes --- - 0,5147

Ave ra ge d (pri v)

0,0842 0,0049 - 0,0058 yes/no: si gnificant/unsi gni fica nt pri vate sc hool e ffect

+/ - a va nta ge/disadvantage private s c hool bet wee n 0 and 10% of a sta nda rd deviati on

++/ -- a va nta ge/ disa dva nta ge pri vate school bet ween 10 a nd 20% of a sta nda rd de viation

+++/ --- a vanta ge/ di sa dvanta ge pri vate sc hool of m ore tha n 20% of a standard de viati on