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    I. Introduction 

§  Recent evidence documents that inequality and poverty increased during the last 

decades in most developed countries.   

§  Global economic crisis 

§  Low-skilled workers and low-achieving students are being left behind by rapid 

technological change 

§  Improving the education and skills of the workforce became a priority:  

§  EU's education targets for 2020 is to reduce the rates of young people leaving 

early education and training.   

§  The European Union's 2013 Social Investment Package focusses on policies 

designed to strengthen people's skills and capacities, including education and 

child-care. 

§  In this context, remedial programs designed to help disadvantaged students meeting 

minimum academic standards are of increasing interest. 
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    I. Introduction 

§  The objective of these programs is to enhance the outcomes of 

disadvantaged students by means of: 

§  a targeted increase in instruction time   

§  individualized instruction in small study groups. 

§  While remedial education is quite widespread in the U.S. (ex. Bell After-

School Instructional Curriculum (BASICs) or the 21st Century Community 

Learning Centers)...there is less of a tradition in Europe 

§  Yet the evidence on the effectiveness of such programs is mixed.   
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    I. Introduction 
Likelihood of low performance among disadvantaged students, relative to non-disadvantaged students (PISA - 2015)
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    I. Introduction 
Percentage of low-achieving students in reading  (PISA-2015 vs. PISA-2009)
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    I. Introduction 
            Objective 

§  We evaluate the effects of a program implemented in Spain 

between 2005 and 2012 which offered remedial education 

for underperforming students from poor socioeconomic 

backgrounds: 
§  the Program for School Guidance (PAE program which is the 

Spanish acronym for Programa de Acompañamiento Escolar) 

§  Questions:    

1. Does the programme reduce the number of students left 

behind the general progress of the group?   

2. Does the programme improve students' mean scores?  
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    I. Introduction 

§  We assess whether the intervention succeeded in 

achieving these two goals while it was being implemented 

(PAE-Immediacy).  

§  We analyse whether the programme was more effective 

in achieving both objectives the longer a school 

participated in it (PAE-Intensity).  

§  To do so we use external evaluations to the schools: 

PISA 2012. 
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    I. Introduction 
     Empirical strategy 

§  These programs are often very difficult to evaluate due to sample selection: 
§  Individual and socioeconomic characteristics of these students affect both their 

probability of being selected for the program and its success 

§  PISA 2012 provides very rich individual-level information.  

§  We address selection bias by using information on student performance in 

schools before joining the programme (2009)  

§  That allows us to control for a variety of observable student characteristics 

and address unobservables that might affect the selection of schools for the 

PAE and their outcomes. 

§  Estimation strategies:   
§  Inverse probability weighting estimator.   

§  Propensity score matching (nearest neighbor estimator). 
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    I. Introduction 
        Main findings 

§  The PAE had a substantial positive effect on students' achievement:  
§  It reduced the probability of falling behind into the bottom part of the reading score 

distribution by approximately 5% (10% of one SD).   

§  The estimated effect on mean reading scores is above 12 PISA points (14% of one 

SD) 

§  A larger exposure to the program improves students' scores:  

§  whereas students in schools that participated in the programme for at most 2 years do 

not experience any significant positive effect…  

§  those in schools that participated in the programme for at least 3 years did: The PAE 

reduced the probability of belonging to the bottom part of the distribution (7.5%) and 

improved mean scores (18% of one SD) 

§  There is heterogeneity in the impact across school types: the impact of the 

program on students attending rural schools is more than twice that for urban 

schools. 
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    I. Introduction 
    Related  literature 

§  Scarce literature for secondary education in developed countries:  
§  Jacob and Lefgren (2004): summer schools in Chicago; increased achievement among 

third-graders but not sixth-graders. 

§  Lavy and Schlosser (2005): Bagrut 2001 programme; it was more cost effective than 

alternatives.   

§  Holmlund and Silva (2014): English pupils at risk of school exclusion that targeted 

students' non-cognitive skills; almost no positive effects.   

§  Battaglia and Lebedinski (2015): Roma Teaching Assistant Programme in Serbia; children 

went more to school; no effect on dropouts or marks for all grades 

§  Programmes in tertiary education in Europe: De Paola and Scoppa (2014) and 

De Paola and Scoppa (2015) 

§  Programmes in developing countries: Banerjee et al. (2007): Balsakhi 

Programme in India 
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    I. Introduction 
          Contributions 

§  We address selection bias by using information on student performance 

in schools before joining the programme. 

§  As far as we know, there exists no related literature on this topic for 

European countries. 

§  In addition the paper is the first in analyzing the impact of a remedial 

education program on students academic achievement in a context of 

increasing inequality and poverty. 
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    II. The PAE 

§  Primary and secondary public schools with a significant number of students 

from disadvantaged backgrounds. 

§  Period: 2005-2012. 

§  Objective: to improve learning abilities and academic returns of 

underperforming students.  

§  Students with special needs and learning difficulties selected by both their 

tutor and the rest of teachers. 

§  It consisted of providing after-school support (4 hours per week).   

§  This support was provided by instructors or teachers who work with these 

students in small groups (5-10 students).  

§  Students engaged in guided reading and worked in subjects with 

difficulties. 
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    II. The PAE 

§  Secondary schools that participated in PISA 2012 (15 years-old students, 10th 

grade in 2012)  

§  We know whether they participated in the PAE since 2005 till 2012. 
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    II. The PAE 

§  Five sub-periods: 
§  Academic years  the student attended 

the same secondary school where she took 

the PISA exams (2008-2012) 

§  the preceding years (2005-2008) 

§  T h e PA E w a s p r o g r e s s i v e l y 
introduced :  
§  Low during 2005-2008 (below 1%). 

§  Gradua l imp lemen ta t i on be tween 

2008-2012 in most regions (above 40% in 

several regions) 

Figure 1: Schools with PAE  

            
2005/2008 

  
2008/2009 2009/10 

  
2010/11 2011/12 

	

0 - 0.05
0.05 - 0.1
0.1 - 0.15
0.15 - 0.25
0.25 - 0.45
0.45 - 1
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    II. The PAE 

§  We may have 28 different types of schools: 
§  Ex. schools where the PAE was implemented at least 

during the last academic year we consider, 2011/12, 

regardless of whether it was implemented before 

Academic courses Schools 
Reading 
(mean) 

 ESCS 
(mean) 

          Number %   

2005-2008 2008-2009 2009-2010 2010-2011 2011-2012       

X X X X X 45 0.108 473.113 -0.322 

- X X X X 15 0.036 465.913 -0.666 
- - X X X 29 0.070 474.023 -0.671 
X - X X X 0 0 - - 
X X - X X 4 0.010 372.100 -0.995 

X - - X X 0 0 - - 

- X - X X 0 0 - - 

- - - - X 17 0.041 491.868 -0.492 

- - - X X 19 0.046 473.278 -0.321 

X X X - X 0 0 - - 

X X - - X 0 0 - - 

X - X - X 0 0 - - 

X - - - X 0 0 - - 

X X X X - 7 0.017 484.040 -0.136 
X X - X - 1 0.002 277.615 -1.160 
X - X X - 0 0 - - 
- X X X - 0 0 - - 

X - - X - 0 0 - - 

- X - X - 0 0 - - 

- - X X - 6 0.014 471.557 -0.030 

- - - X - 0 0 - - 

- - - - - 266 0.638 476.450 -0.229 

X X X - - 1 0.002 532.874 0.810 

X X - - - 5 0.012 411.166 -1.308 

X - X - - 0 0 - - 
- X X - - 1 0.002 349.148 -1.510 
X - - - - 0 0 - - 
- X - - - 1 0.002 512.812 -1.110 
- - X - - 0 0 - - 

     
417 1.000 473.74 -0.321 

	

§  Most schools in our sample, more than 60%, 

did not implement the PAE.  

§  Among those that did it, the majority 

implemented it throughout the whole period 

considered.  

§  Once a school joins the programme, it is very 

likely to continue participating in it.  

§  Schools with PAE for a longer period do not 

differ from others  

PAE participation 

No student left behind? Evidence from PAE                                                                    Marisa Hidalgo 
Hidalgo 



    II. The PAE 

§  The PISA 2012 database provides individual-level information on demographics 

(e.g., gender, immigration status, month of birth), socioeconomic background 

(parental education and occupation) and school-level variables. 

§  We focus on test scores on reading: 

§  Main outcome: the probability of falling behind the general progress of the 

group or being a low achiever (bottom quartile: READING25). 

§  In addition student's reading score: READING. 

§  We do not consider schools that joined other remedial programmes. 

§  We exclude students from both private and private but publicly financed 

(concertadas) schools. 

§  Our final sample consists of 11,747 students from 417 schools. 

  The PAE and PISA 2012 
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    II. The PAE 

§  Mean reading score for students in the evaluation 

sample is higher than that for all public schools.  

§  The proportion of immigrants and repeaters is lower in 

the evaluation sample 

§  The evaluation sample have a smaller proportion of 

students from disadvantaged families.  

§  The socioeconomic composition of the schools in the 

evaluation sample is quite similar to the full sample of 

public schools. 

§  The proportion of dropouts in the schools in the 

evaluation sample is lower than in the full sample of 

public schools.  

§  Students in the evaluation sample are more likely to 

be in rural areas. 

Summary Statistics  	 Evaluation  
sample	

All public schools	

Reading scores  	
 	

 	  	

Mean  	 481.0	 476.6	
Standard Deviation	 86.61	 88.58	
 	  	  	
Individual Variables	
 	

 	  	

Gender (girl)  	 0.499	 0.497	
Immigrant  	 0.107	 0.116	
Repeater once  	 0.261	 0.270	
Repeater more	 0.119	 0.128	
Attended pre-primary	 0.824	 0.824	

 	  	  	
Socioeco background

 	
 	  	

Father educated  	 0.317	 0.308	
Mother educated	 0.309	 0.301	
Index educ possesions	 0.068	 0.047	

 
 	  	

 	

School  variables 
 	

 	  	

Students educ parents	 0.179	 0.172	
ESCS	 -0.322	 -0.369	
Presion	 0.339	 0.331	
School size  	 594.2	 595.8	
Prop Immigrants 	 0.105	 0.113	
Prop Dropout	 0.096	 0.102	
Student Teacher Ratio	 10.36	 10.11	
Rural	 0.386	 0.364	
Ppal Enhance Reputat.	 0.252	 0.255	
Observations 	 11,747	 15,296	No student left behind? Evidence from PAE                                                                    Marisa Hidalgo 
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    II. The PAE 
Design of program evaluation 

Academic courses	 PAE-Treatments	
 	  	  	  	  	 PAE- 

Immediacy	
PAE Intensity	

2005-
2008	

2008-
2009	

2009-
2010	

2010-
2011	

2011-
2012	

1-2 Years	 3-4 years	

X	 X	 X	 X	 X	 1	 .	 1	
-	 X	 X	 X	 X	 1	 .	 1	
-	 -	 X	 X	 X	 1	 .	 1	
X	 X	 -	 X	 X	 1	 .	 1	
-	 -	 -	 -	 X	 1	 1	 .	
-	 -	 -	 X	 X	 1	 1	 .	
X	 X	 X	 X	 -	 .	 .	 1	
X	 X	 -	 X	 -	 .	 1	 .	
-	 -	 X	 X	 -	 .	 1	 .	
-	 -	 -	 -	 -	 0	 0	 0	
X	 X	 X	 -	 -	 .	 1	 .	
X	 X	 -	 -	 -	 .	 1	 .	
-	 X	 X	 -	 -	 .	 1	 .	
-	 X	 -	 -	 -	 .	 1	 .	

PAE-
Treatments	

 	 Treated	 Control	
 	 Schools	 Students	 Schools	 Students	

PAE Immediacy	 129	 3,666	 266	 7,459	
PAE Intensity	 1-2 Years	 51	 1,425	 266	 7,459	

 	 3-4 Years	 100	 2,863	 266	 7,459	

Treatments definitions 

Treated and control: schools and 
students 
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§  Controls: students in schools where PAE was never 

implemented. 

§  Treated:  
§  PAE-Immediacy: students  in schools where PAE 

was implemented during at least during 2011/12  

§  PAE-Intensity (1-2 years): students in schools 

where PAE was implemented only 1 or 2 years 

between 2008 and 2012. 

§  PAE-Intensity (3-4 years): students in schools 

where PAE was implemented 3 or 4 years 

between 2008 and 2012. 



    II. The PAE 

§  The percentage of low-performing students is 

larger in the treatment group.  

§  Mean reading test scores are lower among 

students in treated schools. 

§  Control students are less likely to be 

immigrants and have repeated a grade.  

§  Tr e a t e d s t u d e n t s c o m e f r o m m o r e 

disadvantaged backgrounds. 

§  Treated students came from larger sized 

schools and exhibited a larger proportion of 

dropouts. 

§  Controls are from schools with a higher 

student-teacher ratio and with principals that 

more frequently work to enhance the school's 

reputation in the community. 

Summary statistics: Treated and Controls 
 	

Treated	 Controls	 Diff	 Treatedi	 Weighted 
Controls	

Diff	 Pscore	

 	 (1)	 (2)	 (1)-(2)	 (4)	 (5)	 (4)-(5)	
Reading Scores	

Reading25	 0.234	 0.215	 0.019**	 0.231	 0.264	 -0.033***	
Reading	 479.9	 487.2	 -7.300***	 480.9	 474.7	 6.200***	

Individual variables	

Gender (girl)	 0.499	 0.508	 -0.009	 0.501	 0.497	 0.004	 yes	
Immigrant	 0.155	 0.09	 0.067***	 0.151	 0.156	 -0.005	 yes	
Repeater once	 0.271	 0.225	 0.046***	 0.269	 0.269	 0.000	 yes	
Repeater more once	 0.130	 0.09	 0.041***	 0.128	 0.133	 -0.005	 yes	
Attended pre-primary	 0.813	 0.829	 -0.016***	 0.818	 0.819	 -0.001	 yes	

Socioeconomic 
Variables	

Father educated	 0.297	 0.346	 -0.049***	 0.299	 0.302	 -0.003	 no	
Mother educated	 0.301	 0.366	 -0.065***	 0.303	 0.311	 -0.008	 yes	
Index of educ pos	 0.041	 0.07	 -0.033*	 0.0408	 0.058	 -0.017	 yes	

School variables	

Stu Teacher Ratio	 8.55	 9.134	 -0.589***	 8.548	 0.295	 8.253	 yes	
ESCS	 0.284	 0.445	 -0.161***	 0.285	 0.007	 0.278	 yes	
School size	 589.10	 557.70	 31.400***	 589.70	 593.40	 -3.700	 yes	
Ppral Enhance repu	 0.216	 0.236	 -0.020**	 0.216	 0.213	 0.003	 yes	
Prop Dropouts	 0.12	 0.09	 0.031***	 0.116	 0.119	 -0.003	 yes	
Dropout75	 0.294	 0.221	 0.073***	 0.293	 0.303	 -0.010	 yes	
Stud Admin	 0.394	 0.336	 0.058***	 0.394	 0.279	 0.115***	 no	
Staff Dec	 0.629	 0.796	 -0.167***	 0.630	 0.826	 -0.196***	 no	
Review Work	 0.167	 0.147	 0.020***	 0.167	 0.179	 -0.012	 no	
Discuss Problems	 0.311	 0.332	 -0.021**	 0.311	 0.325	 -0.014	 no	
Asses	 0.413	 0.446	 -0.033***	 0.413	 0.416	 -0.003	 no	
Rural	 0.405	 0.427	 -0.022**	 0.406	 0.415	 -0.009	 no	
Classize	 21.44	 21.67	 -0.230	 21.43	 21.57	 -0.140	 no	
Observations	 3,666	 7,459	 3,630	 7,063	 7,395	

Design of program evaluation 



    III. Empirical Strategy 

§  Unit of analysis: student. Potential effect of the PAE 

§  Propensity score:  conditional probability of PAE "participation" given 

Vector of pre-treatment 
characteristics Binary indicator for exposure to the 

treatment: PAE-Immediacy or PAE 

Intensity (1-2 years or 3-4 years) 
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    III. Empirical Strategy 

§  The average effect we are interested is: 

§  The second term is unobservable and thus must be estimated (counterfactual) 

§  This is achieved using the outcomes of control students 

§  This requires that the characteristics of the control and treatment group be as 

similar as possible. 

§  However, treated and controls differ in many dimensions. 

§  Thus, we reweight the sample of controls such that can provide a counterfactual 

to the scores of the treatment group.   

 

Re-weighting estimates 

potential outcome (ex. PISA score) 
that student i would have obtained 
if she participated in PAE 

potential outcome if she did not 
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    III. Empirical Strategy 

§  Under the standard assumptions of conditional independence or unconfoundedness and 

common support  

§  We can estimate the counterfactual as: 

§  We can identify the mean impact on treated individuals in case they had not received the 

treatment (recall it is not observable) by reweighting the sample of controls. 

§  The weights increase the relevance in the control sample of the observations that are very 

similar to treated students 

§  Similarity is defined here by the predicted probability of "participation" in a logit that explains 

participation given pre-treatment characteristics (that is, the propensity score). 
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Re-weighting estimates 



    III. Empirical Strategy 

§  This allows us to compute the inverse probability weighting estimator (IPWE): 

§  This is done by regressing the outcome variable (either the PISA score or 

the probability of falling behind the lowest quartile) on the treatment, where 

each observation is weighted by   

§  We also include the covariates       in the regression as a robustness check. 

§  In addition, we compute the Nearest Neighbor Propensity Score (NNPS) 

estimators after checking that our estimates for the propensity score fulfill the 

balancing property. 

§  We compare results following both empirical strategies. 
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    III. Empirical Strategy 
       PAE participation 

Propensity score estimation results 
§  Treated students are more 

l i ke ly to be immigran ts 

repeaters.  

§  Treated and control students 

had similar socioeconomic 

b a c k g r o u n d s ( m o t h e r s 

educat ion and index o f 

educational materials at home) 
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    III. Empirical Strategy 

Propensity score estimation results §  Compared to control students, the 

schools of treated students are more 

likely to have: 

§  a lower socioeconomic index value, 

§  a larger size,  

§  a larger proportion of dropouts,  

§  a lower teacher-student ratio,  

§  principals who are less interested in 

enhancing the school's reputation.  

§  The results of the propensity score for 

the three treatments are very similar, in 

particular regarding the school variables. 
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§  Columns (4) and (5): means of the treated and 

control sample once the latter is re-weighted 

§  Treated and re-weighted controls are not 

statistically different from one another, 

particularly for the set of variables considered 

in the propensity score estimation (i.e., the 

balancing property is satisfied).  

§  The sample is also similar along characteristics 

that we do not include in the propensity score 

(class size, rural, etc.).  

§  This reinforces the credibility of the assumption 

that treated and re-weighted control students 

would have performed similarly had the treated 

students not been treated. 

Treated and Controls (weighted) 
 	

Treated	 Controls	 Diff	 Treatedi	 Weighted 
Controls	

Diff	 Pscore	

 	 (1)	 (2)	 (1)-(2)	 (4)	 (5)	 (4)-(5)	
Reading Scores	

Reading25	 0.234	 0.215	 0.019**	 0.231	 0.264	 -0.033***	
Reading	 479.9	 487.2	 -7.300***	 480.9	 474.7	 6.200***	

Individual variables	

Gender (girl)	 0.499	 0.508	 -0.009	 0.501	 0.497	 0.004	 yes	
Immigrant	 0.155	 0.09	 0.067***	 0.151	 0.156	 -0.005	 yes	
Repeater once	 0.271	 0.225	 0.046***	 0.269	 0.269	 0.000	 yes	
Repeater more once	 0.130	 0.09	 0.041***	 0.128	 0.133	 -0.005	 yes	
Attended pre-primary	 0.813	 0.829	 -0.016***	 0.818	 0.819	 -0.001	 yes	

Socioeconomic 
Variables	

Father educated	 0.297	 0.346	 -0.049***	 0.299	 0.302	 -0.003	 no	
Mother educated	 0.301	 0.366	 -0.065***	 0.303	 0.311	 -0.008	 yes	
Index of educ pos	 0.041	 0.07	 -0.033*	 0.0408	 0.058	 -0.017	 yes	

School variables	

Stu Teacher Ratio	 8.55	 9.134	 -0.589***	 8.548	 0.295	 8.253	 yes	
ESCS	 0.284	 0.445	 -0.161***	 0.285	 0.007	 0.278	 yes	
School size	 589.10	 557.70	 31.400***	 589.70	 593.40	 -3.700	 yes	
Ppral Enhance repu	 0.216	 0.236	 -0.020**	 0.216	 0.213	 0.003	 yes	
Prop Dropouts	 0.12	 0.09	 0.031***	 0.116	 0.119	 -0.003	 yes	
Dropout75	 0.294	 0.221	 0.073***	 0.293	 0.303	 -0.010	 yes	
Stud Admin	 0.394	 0.336	 0.058***	 0.394	 0.279	 0.115***	 no	
Staff Dec	 0.629	 0.796	 -0.167***	 0.630	 0.826	 -0.196***	 no	
Review Work	 0.167	 0.147	 0.020***	 0.167	 0.179	 -0.012	 no	
Discuss Problems	 0.311	 0.332	 -0.021**	 0.311	 0.325	 -0.014	 no	
Asses	 0.413	 0.446	 -0.033***	 0.413	 0.416	 -0.003	 no	
Rural	 0.405	 0.427	 -0.022**	 0.406	 0.415	 -0.009	 no	
Classize	 21.44	 21.67	 -0.230	 21.43	 21.57	 -0.140	 no	
Observations	 3,666	 7,459	 3,630	 7,063	 7,395	
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  IV. Results 

No student left behind? 

§  PAE-Immediacy: 

§  The probability of falling behind into the 

bottom part of the distribution is reduced 

by between 3% and 6%.  

§  Results for NNPS are remarkably similar 

to IPWE 

§  PAE-Intensity: 

§  The larger the number of academic years 

for which it is implemented, the more likely 

students are to leave the low-achievers' 

group: it reduces 4% (PAE 1-2 years) vs. 

7.5% (PAE 3-4 years) 
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  IV. Results 

Impact on mean reading score 

§  PAE-Immediacy: 

§  Under the IPWEwc the impact is 5.53 

(6.4% of one SD). 

§  The estimated effect is larger when we 

use NNPS (14.2% of one SD) 

§  The larger the number of nearest 

neighbors used, the more similar the 

results to IPWEnc 

§  PAE-Intensity: 

§  PAE has an intensity effect on mean 

reading scores:   

§  PAE 1-2 years has no impact 

§  However, PAE 3-4 years increases 

mean reading scores between 10.7 

and 16.2 PISA points (12.3% and 

18.7% of one SD) 
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  IV. Results 

ESTIMATED CDF READING SCORES 

§  The fraction of students below any score in the distribution among the control sample is lower than 

among the treated sample.  

§  The distribution among the re-weighted control sample sample is higher than among the treated.  

§  As that is the distribution of the scores that treated students would have achieved in the absence of the 

programme, this suggests an overall increase in the distribution of reading scores.  

Impact on the distribution of reading scores       



  IV. Results 

ESTIMATED CDF READING SCORES 

§  Students who receive the larger impact from the PAE are those whose reading scores are 

between the 15th and 30th percentiles of the distribution 

§  Similar results for the PAE-Intensity treatment 
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  IV. Results 

§  Previous results might not be capturing the true impact of PAE but just its potential effect:  

§  We assumed all the students in schools with PAE are treated. However, some of them 

might not. Thus, we are underestimating the impact of PAE.   

§  By considering all the students in the PAE school as treated we might be capturing peer 

effects of treated on non-treated students. Thus, this might induce an overestimation of 

the impact of PAE (on treated). 

§  To argue that the effect analyzed is the actual PAE impact on treated we focus on two 

subsamples:  

§  Students whose reading score is below the median (P<50): we increase the chances 

they really joined the program.   

§  Students whose reading score is above the median (P>50): we reduce the chances 

they really joined the program but receive positive spillover effects from treated students. 

                           True impact of the PAE?  
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  IV. Results 

§  The probability of falling behind the 

bottom part of the distribution reduces 

about 5% for those students in P<50. 

§  Thus, by considering the full sample of 

students at the school, we came close to 

estimating the true impact of the PAE on 

moving students out of low-achiever 

status.  

§  As expected, no impact on READING75. 

§  Thus, no evidence of spillover effects of 

potentially treated students on non-treated 

students (Lavy and Schlosser, 2004) 

               Impact of the PAE: subsamples  
PAE-IMMEDIACY 
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  IV. Results 

§  The impact is smaller for both 

P<50 and P>50 than for students in 

the full sample. 

§  By censoring the sample with the 

median we are not considering those 

cases of treated students who as a 

result of having received the PAE are 

above the median but who in the 

absence of the treatment would have 

remained below it.  

PAE-IMMEDIACY 
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  IV. Results 
HETEROGENEITY 

Ø  We estimated the models by dividing the sample into two groups: students at 

URBAN SCHOOLS: More than 
15,000 people (town, city or large 
city)

RURAL SCHOOLS: Less than 15,000 
people (village or small town)
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  IV. Results 
HETEROGENEITY 

§  PAE-Immediacy:

§ The probability of falling into the first quartile reduces by twice as much for students in rural schools 

than for students in urban schools (7.5% and 3.5%, respectively). 

§ Similar results for mean reading scores

The impact is much larger in rural schools 

§  PAE-Intensity:

§  The impact is larger for students in rural schools

§  The PAE has an intensity effect in rural schools but not in urban ones.



  V. Selection bias: are PAE schools different? 

§  Treated schools volunteered for the programme while control schools did not.  

§  Principals who decide to participate in the PAE might have unobserved 

characteristics that correlate with students' characteristics and with their 

outcomes.  

§  If these unobserved school characteristics are positively correlated with students' 

outcomes, then previous results would be overestimating the true impact of the 

programme.  
§  Ex. highly motivated and active principals may, in addition to deciding to participate in the 

PAE, promote various types of activities and initiatives to improve their students' results. 

§  If these unobserved school characteristics are negatively correlated with students' 

outcomes, then our previous results would be underestimating the true impact of the 

programme.  
§  Ex. the existence of a difficult student body at the school.  

§  Sign and magnitude of the bias? 
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  V. Selection bias: are PAE schools different? 

§  Possible solution: we use the PISA 2009  

§  In particular, 

§  Thus, if there is not selection bias the impact of the treatment will be zero. 

§  We estimate its impact following the same approach as above: 
§  1) Estimate the predicted probability of participating in the PAE only after the 2008/09 academic year  

§  2) Re-weight the control group such that their observable re-weighted characteristics are statistically 

similar to those of the treatment group.  

§  3) Estimate the (non-existent) effect of participating in PAE after the 2008/09 academic year for the 

treated students. 

PISA 2009 scores Treated schools: those that did not participate 
in the PAE between the 2005/06 and 2008/09 
academic years, but did participate thereafter 
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  V. Selection bias: are PAE schools different? 

§  144 schools that participated in both PISA 2009 and PISA 2012 

§  We know whether they participated in the PAE in any academic year since the programme began. 

§  The sample consists of 912 "treated" students and 3,656 "control" students. 

                                     The data 

§  Treated students are more likely to be immigrants and to 

have repeated a grade at least once.  

§  Treated schools have a higher proportion of students from 

disadvantaged backgrounds. 

§  Treated students came from smaller sized schools where the 

proportion of educated parents is lower than that for controls. 

Conversely, students in the control sample are from schools 

with a larger student-teacher ratio.  

§  Treated students performed worse on PISA 2009 

§  Thus, if any selection into participation in the PAE based on 

unobservable characteristics exits, then these variables are 

negatively correlated with students' outcomes, and thus our 

previous estimates are underestimating the true impact of 

the programme. 
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  V. Selection bias: are PAE schools different? 
                  Selection bias estimation results  

§  The effect of PAE participation after 2009 is zero.  

§  No impact on the probability of belonging to the 

bottom quartile 

§  The estimated effect on mean reading scores is 

not statistically different from zero.  

§  Thus, it is feasible to obtain estimates of the impact 

of PAE participation with no selection bias by re-

weighting the sample.  

§  Possible explanation: as the PAE was introduced in 

2005/06, by 2009/10 and thereafter, its existence 

was sufficiently widespread (participation is above 

45% in some regions). 

Impact of PAE participation 
(only after 2009) 
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  VI. Results 

Unit of analysis: school
ROBUSTNESS 

FINDIN
G

The results did not 

change
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  VI. Conclusions 

Remedial education program (PAE) reduced the probability of being in the 

bottom quartile about 5% (almost 10% of one SD).  The estimated effect on 

mean reading scores is equal to 12 PISA points (14% of one SD)   

A larger exposure to the program improved students' scores: whereas 

implementing PAE during 1 or 2 years has almost no impact on students' 

scores, implementing it during 3 or 4 years has so. 

Heterogeneity in the impact of the programme across types of schools, urban 

versus rural, with the impact being much larger among students attending rural 

schools than urban schools. 
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  No student left behind? Evidence from PAE  

Thank you 
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