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Question : In order to improve school achievement
of lower-class children and reduce the inequality of
educational opportunities, should we put more
money into lower-class schools (lower class size)
(="positive discrimination”), or should we force
lower-class and upper-class kids to go to the same
school (peer effects, via busing or housing policy)

(“social integration”)?

One possible answer: we should do both!

. Except that there is a trade-off: in case of
complete social integration, all schools are alike
and it is no longer possible to target ressources
toward disadvantaged children; conversely, social
integration is less valuable when there s

substantial positive discrimination

>>> Are positive discrimination and social

integration complementary or substitute?



What | do this paper

1. | construct a simple theoretical model to
investigate this trade-off. Key results:

(a) It all depends on the relative strength of the
class size effect and the peer effect...

(b) Interior optima can exist

2. | estimate the coefficients of the model using
French data (“panel primaire 1997” = panel of
10,000 primary school students, test scores in 15!
and 3" grade) and regression discontinuity design
(Angrist-Lavy 1999). Key results:

(a) IV class size effects larger than OLS estimates.
Class size effects much larger than peer effects.
(b) For these parameters, Rawlsian social optimum
= full segregation (even if integration costless!)

(c) However for realistic levels of positive
discrimination, increasing integration (as compared

to current situation) is always better.



Theoretical model:

social integration vs positive discrimination

Total number of children = N
Type 0 = socially disadvantaged children
Type 1 = socially advantaged children

Proportion of advantaged children = p*

Two neighborhoods/zones :

Zone 0 = fraction 1-u of children

Zone 1 = fraction p of children

Fraction of advantaged children in zone 0 = pg
Fraction of advantaged children in zone 1 = p;

Po<p1 (zone 0 = disadvantaged zone)

(1-4)po + MP1 = pP°
l.e. p1 = (p* - (1-M)po)/M



Class size in zone 0 = ng

Class size in zone 1 = n;

In principle ng<n4, i.e. positive discrimination
benefits the disadvantaged zone

Average class size = n*

(1-p)in + p/ng = 1/p*
l.e. ny = u/(1/n*-(1-u)/ng)

Spo9 = average test score obtained Dby
disadvantaged children in disadvantaged zone

Sp1 = average test score obtained Dby
disadvantaged children in advantaged zone

S49 = average test score obtained by advantaged
children in disadvantaged zone

S41 = average test score obtained by advantaged

children in disadvantaged zone



Assumption: scores vary linearly with peer group

composition and class size:

ao , a¢ = peer effects parameter

by , b1 = class size parameter

(simulations: ag=5,a;,=0,by=0,7, b =0,25)

Sp = average score of disadvantaged children
(weighted average of sqg and sg1)
S = average score of advantaged children

(weighted average of sy et sq4)



Question : what are the policy parameters (pg,no)

which maximize sq(po,ng) ?

For a given pg, the maximum sq(pg,ng) is obtained

for ng*(po) given by :

No*(Po) = (1-W) N* + p n* (1-(p*-po)/(M(1-po))) ™

no*(Po) is an increasing function of py

l.e. socially optimal disadvantaged class size is
lower when social segregation is greater (better

targeting of ressources)

No"(pg) = n* if pg=p* (i.e. positive discrimination is

useless in case of complete social integration).



For a given ng , the maximum of sg(pg,ng) is

obtained for py*(ng) given by :
If ng < Ng**, then pg*(ng) =0

If ng > ng™™, then

Po™(No) = P~ - Wbo (MN*/(1-(1-p)n*/no) — No)/2a0

(With ng** = (n* - 2ap*/ubg + ((N*-2aep*/ubo)” +
8app*n*(1-M)/ubo)"°)/2 )

Po*(Np) is an increasing function of ng

|.e. socially optimal segregation is an increasing

function of the level of class size targeting

Po*(no)=p* if Np=n* (i.e. complete social integration
is optimal in the absence of positive

discrimination).



For the estimated parameters, ny*™ = 18,41 (cf.

graph 7 below).

Global Rawlsien Optimum: it all depends on

q=ao/bo

Proposition : There exists g*, g**>0 such that :

(a) If g<qg**, then the global optimum is py*=0 and

No*= Nne*(0) (maximal positive discrimination).

(b) If g>qg*, then the global optimum is py*=p* and

Ny"=n* (complete sociale integration).

(c) Si g*<g<qg**, then the global optimum is interior



For the given parameters, q*=13,2. With a,=5 and
bo=0,7, we have g=7,1. So it looks as if we are well
into the g<qg* range, i.e. social optimum = complete

segregation and extreme positive discrimination.



Data

Main data source : panel primaire 1997

Panel based upon a national representative

sample of 9639 children entering grade 1 in 1997.

Annual administrative data + 1999 family survey

Test scores in French and Maths at the beginning
of grade 1 (sept 1997) and grade 3 (sept 1999)

Other data set: exhaustive administrative files

covering all French primary schools



Graph 1: Average class size in French primary schools, 1991-2003

24,00

23,80 -

23,60 -

23,40

23,20 ~

23,00 ~

22,80 -

22,60 -

22,40 —e— average class size (grades 1-5)

22,20 ~

22,00 T T T T T T T T T T T

1991-1992 1992-1993 1993-1994 1994-1995 1995-1996 1996-1997 1997-1998 1998-1999 1999-2000 2000-2001 2001-2002 2002-2003

Source: Author's computations based upon exhaustive administrative files for French primary schools ("enquéte n°19")



Table 1: Test scores in grade 1 and 3 in "panel primaire 1997" - Descriptive statistics

N. observations

Average class size gr.1  Average class size gr.2  Global test score grade 1

Maths test score grade 3

French test score grade 3

(% N.obs.tot.) (1997-1998) (1998-1999) (0-100) (sept. 1997) (0-100) (sept. 1999) (0-100) (sept. 1999)

All children 22,27 23,16 68,99 66,73 68,20

(s.d) 100,0% (3,56) (3,72) (12,90) (15,13) (15,49)
[N.obs.] [9 639] [8 835] [9 529] [7 191] [7 191]
Zep=0 87 4% 22,36 23,33 70,00 67,64 69,24

(s.e.) ’ (0,04) (0,04) (0,14) (0,18) (0,18)

Zep=1 12.6% 21,67 21,91 62,02 58,62 58,99

(s.e.) ’ (0.08) (0,10) (0,39) (0.60) (0,63)

PCS parents = cadre 16.3% 23,15 2414 75,68 73,54 75,94
(s.e.) ’ (0,09) (0,08) (0,27) (0,37) (0,36)

PCS parents = prof.int. 16.8% 22,35 23,51 72,79 69,70 71,10
(s.e.) ’ (0,08) (0,09) (0,28) (0,38) (0,38)

PCS parents = indép. 118% 22,03 22,81 70,41 67,71 68,82
(s.e.) ’ (0,11) (0,13) (0,36) (0,48) (0,51)

PCS parents = employé 13.5% 22,45 23,35 68,03 64,79 66,95
(s.e.) ’ (0,09) (0,11) (0,35) (0,48) (0,49)

PCS parents = ouvrier 38.9% 21,89 22,64 65,18 62,78 63,73
(s.e.) ’ (0,06) (0,07) (0,21) (0,30) (0,30)

PCS par. = sans prof. 2 7% 22,28 22,58 58,44 55,91 56,58
(s.e.) ’ (0,21) (0,26) (0,83) (1,44) (1,49)

PCS par. = advantaged 44.9% 22,56 23,55 73,21 70,57 72,26
(s.e.) ’ (0,09) (0,10) (0,30) (0,40) (0,41)

PCS par. = disadvantaged 551% 22,05 22,81 65,55 62,94 64,17
(s.e.) ’ (0,07) (0,09) (0,27) (0,40) (0,40)




Table 1: Test scores in grade 1 and 3 in "panel primaire 1997" - Descriptive statistics (following)

Degree mother >= bac 38.7% 22,72 23,65 74,93 72,08 74,19
(s.e.) (0,06) (0,07) (0,19) (0,26) (0,26)

Degree mother < bac 61.3% 21,97 22,83 66,60 63,61 64,73
(s.e.) (0,05) (0,06) (0,18) (0,25) (0,25)

Nat. children = French 94.5% 22,29 23,18 69,57 67,18 68,77
(s.e.) (0,04) (0,04) (0,13) (0,18) (0,18)

Nat. children = foreign 5.5% 22,08 22,79 59,05 56,81 55,63
(s.e.) (0,14) (0,16) (0,58) (0,87) (0,94)
Children = boy 50.9% 22,25 23,17 68,39 66,92 66,03
(s.e.) (0,05) (0,06) (0,19) (0,26) (0,26)
Children = girl 49.1% 22,29 23,15 69,63 66,54 70,38
(s.e.) (0,05) (0,06) (0,19) (0,25) (0,25)

Birth semester = 1 49.9% 22,23 23,15 71,17 68,58 69,60
(s.e.) (0,05) (0,06) (0,18) (0,24) (0,25)

Birth semester = 2 50.1% 22,32 23,18 66,83 64,75 66,71
(s.e.) (0,05) (0,06) (0,19) (0,26) (0,27)

Source : Author's computations using "panel primaire 1997" (MEN-DEP)
Note : "Zep" means "priority education zone". During school year 1997-1998, grade 1 children in Zep schools (12,6% of all children) had an average
class size of 21,67, vs 22,36 in non-Zep schools (87,4% of all children). "PCS" refers to INSEE occupational scale.



Empirical Estimates

OLS Estimates

S, bn +fx, +¢

s; = grade 3 test score

n; = grade 2 class size

X; = controls (socio-dem controls + grade 1 test
score)

g = test score



Table 2: The impact of class size on test scores: naive estimates (OLS)

Panel A: Impact on grade 3 Maths test scores (sept 1999)

. Children with gr.1 score  Children with gr.1 score
All children

below median above median
Class size grade 2 0,169 ** -0,205 *** -0,312 *** -0,449 *** -0,183 **
(s.e.) (0,066) (0,077) (0,065) (0,109) (0,082)
Socio-dem controls No Yes Yes Yes Yes
Grade 1 global score controls No No Yes Yes Yes
[N.obs.] [4 718] [3 320] [3 300] [1652] [1648]

Panel B: Impact on grade 3 French test scores (sept 1999)

. Children with gr.1 score  Children with gr.1 score
All children

below median above median
Class size grade 2 0,255 *** -0,145 * -0,254 *** -0.447 *** -0,103
(s.e.) (0,068) (0,076) (0,065) (0,105) (0,084)
Socio-dem controls No Yes Yes Yes Yes
Grade 1 global score controls No No Yes Yes Yes
[N.obs.] [4 718] [3 320] [3 300] [1652] [1648]

Source : Author's computations using "panel primaire 1997" (MEN-DEP)

Note : The table reads as follows: when grade 2 class size increases by one unit, average math score at the beginning of grade 3 increases by
0,169 point.



Theoretical class size

c*(e) = int(e/30)+ 1

n* (e) = elc*(e) =e/[int(e/30)+1]

int(x) = closest integer below x
e = school-level total grade 2 enroliment
c*(e) = theoretical number of grade 2 classes

n*(e) = average theoretical class size



Average grade 2 class size
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Graph 2: Average grade 2 class size as a function of school-level total
grade 2 enrolilment in French primary schools in 1998-1999
(schools with single grade classes in grade 2)
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Graph 3: Maths test scores in grade 3 (sept. 1999) as a function of school-

level total grade 2 enroliment
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Graph 4: French test scores in grade 3 (sept. 1999) as a function of school

level total grade 2 enroliment
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