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Abstract 

 

The lack of longitudinal prevents many countries from estimating dynamic models and, thus, 

from obtaining valuable evidence for policymaking. This is the case for Spain, where recent 

educational reforms have focused on the secondary school level. These reforms were designed 

with scarce information on the evolution of performance and without robust evidence on the 

moment when educational inequalities are generated. This paper tackles the lack of longitudinal 

data ideally needed for performing these analyses using a dynamic model with repeated cross-

sectional data. We link the reading competencies of students from the same cohort who 

participated in two international assessments at different ages -9/10 and 15/16-. This exercise 

allows identifying the moment when different educational gaps –gender, socio-economic, place 

of birth- emerge. Additionally, we provide new evidence on the effect on achievement of the 

main policy used in Spain for levelling the performance of students at the secondary school 

level: grade retention. Results suggest that educational inequalities in Spain originate at the 

lower educational levels. After controlling for reverse causality, the negative relationship 

between grade retention at the lower secondary school level and performance persists. 
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Motivation 

 

Education is a cumulative process. Thus, inequalities in academic achievement can emerge at 

different stages in life. Identifying these points is a necessary and relevant step previous to the 

design of effective educational policies. In practical terms, understanding the effect on academic 

achievement of the set of individual, household, school and social factors included in the 

educational production function frequently requires the use of longitudinal information. 

However, panel data is still not available in many countries, this being an important constraint 

for policymakers. In this context, the search of alternative methodological strategies becomes 

essential. One of these alternatives is the use of repeated cross-sections (RCS) which gather 

information on different individuals pertaining to a same cohort. 

Cross-sectional data are more abundant than panel data and, under certain conditions, 

formalized by Moffitt (1993) and Verbeek and Vella (2005), are useful for providing consistent 

estimations of achievement dynamic models. To the best of our knowledge only De Simone 

(2013) and Contini and Grand (in press) have applied this methodology to dynamic achievement 

models; both studies focus on the Italian case. In this paper we contribute to the literature 

providing evidence for Spain on the evolution of gaps in the acquisition of reading skills 

between primary and lower secondary education using cross-sectional microdata from two 

international assessments: Progress in International Reading Literacy Study (PIRLS) and the 

Programme for International Student Assessment (PISA). 

The contribution of this article is twofold: first, it provides guidance on the evolution of 

educational inequalities by gender, country of birth and socio-economic status (SES) in Spain 

between age 9/10 and 15/16. Second, it combines RCS from two different international 

assessments, exploring a strategy which may widen the range of countries which may overcome 

their data constraints for policymaking through the use of RCS. We additionally explored the 

effect of grade retention at the secondary school level on academic performance, given its 

widespread use in Spain. 

 

Methodology and data 

 

Following Moffitt (1993) and Verbeek and Vella (2005), we define an autoregressive model of 

cognitive achievement where the actual achievement of students is determined by the 

performance observed in a previous stage and a set of individual time invariant variables. A 

consistent estimation can be obtained with data collected in repeated cross-section (RCS) where 

sets of individuals are independently drawn from population at two or more points in time. 

In our approach, we use as an identification strategy which relies on two variables: months of 

birth and attendance to pre-primary education. We expect these variables to have a strong effect 
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at early stages of the educational system, while this effect –if any- should operate, at the lower 

secondary school level, through the students’ previous performance.  

We follow a two-steps methodology for creating a pseudo-panel that combines microdata from 

two international cross-sectional databases: PIRLS 2006 and PISA 2012. These two 

assessments follow the same cohort of students in different moments of time: when students are 

9/10 (2006) and when they are 15/16 (2012). Although both assessments represent the total 

population and have similar designs and response rates, we previously perform several 

operations in order to enhance comparability between both assessments. Thus, results in both 

databases are transformed into international z-scores. Additionally, students who repeated at the 

primary school level are removed from both samples. Finally, immigrants who arrived at Spain 

after 2006 are also removed from the PISA sample.  

In the first step of the analysis, we estimate a lineal model, the dependent variable being the five 

plausible values of reading scores provided by PIRLS, and the independent variables, a set of 

individual and household level time-invariant variables, available and identical both in PIRLS 

(2006) and PISA (2012). In the second step, we then apply the parameters obtained in the 

former regression to the PISA sample and obtain the predicted value that a student in the PISA 

database would have obtained in PIRLS. We therefore add an additional column to the PISA 

2012 database: the student’s predicted score in PIRLS 2006. With this information, we turn to 

work with the PISA database and estimate a lineal model where the five plausible values for 

reading competencies provided by PISA depend on the same set of individual and household 

variables included in PIRLS –excluding our two identification variables-.  

In all the analysis we account for the clustering of children within schools in both assessments 

by making the appropriate adjustment to the estimated standard errors (using either the STATA 

‘repest’ or ‘pv’ survey command). Weights, which attempt to correct for bias induced by non-

response, while also scaling the sample up to the size of the national population, have been 

applied throughout the analysis. Multiple imputation by chained equations (MICE) algorithm 

(Royston and White, 2011; StataCorp, 2013) is applied in both databases to account for missing 

data.  

 

Results 

 

We estimate three different models for achievement in reading: first a static cross-sectional 

model; second, a dynamic model (which includes previous achievement); and third, a dynamic 

model which adds a grade retention variable. We replicate the three models using the “Books at 

home” variable, in order to check the robustness of the household socioeconomic background 

proxy. 
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Regarding the first aim of the paper, gender and immigrant condition inequalities accumulate 

during secondary school as the corresponding coefficients have similar magnitudes and are 

statistically significant. The estimates associated to socioeconomic family background variables 

show a sizeable reduction in magnitude once we condition on primary school achievement. 

Furthermore, previous academic achievement has a strong and significant effect on secondary 

school performance. This result indicates that socioeconomic characteristics affect secondary 

school performance mainly through their impact in previous academic achievement. Students 

coming from more disadvantaged family backgrounds perform worse in primary education. 

Finally, while our empirical strategy does not allow us to determinate causal effects for this 

variable, it does show that grade repetition during the lower secondary education level has a 

negative association with the performance at ages 15/16 (even after controlling for prior 

performance). 

Thus, our results stress the relevance of early intervention for improving performance at the 

compulsory secondary school level and for tackling educational inequalities. This also suggests 

that the latest educational act approved by Spain may be misfocused and should have given 

more emphasis to introducing reforms at the lower levels of the educational system, where most 

problems of the Spanish educational system seem to concentrate.  

Regarding its second aim, this article provides an applied example of the potential and 

limitations of RCS for assessing achievement dynamic models. Our strategy has shown that 

RCS, in the absence of panel data, may be a valid strategy to identify the point of the 

educational system at which different types of inequalities are generated. However, results must 

be analysed with caution, as we here acknowledge some limitations. The small set of time 

invariant individual characteristics constrains the types of inequalities which may be analysed. 

Although not an exclusive feature to this empirical strategy, results may be sensitive to small 

differences in the definitions of variables between cross-sections. Finally, the estimation of 

achievement dynamic models from RCS using international assessments is currently restricted 

to a) the mathematical scientific and reading competencies, as current assessments namely focus 

on these three cognitive competencies -other relevant cognitive and non-cognitive competencies 

are thus excluded-; and b) the primary and lower secondary education levels –the levels which 

have drawn the attention of international institutions such as OECD or IEA-. In any case, this 

article shows that, in the absence of longitudinal data, the use of RCS should be considered by 

policymakers as a valid alternative for designing evidence-based reforms. 


