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7. THE ABSTRACT  
a. Introduction, Background, and 

Objectives  
The participation of the majority of nations on common international 
large-scale assessments like PISA has provided researchers with 
extensive cross-national databases that can be used to assess the 
performance of educational systems from a comparative perspective. 
Most of cross-national studies usually apply econometric techniques 
to detect significant relationships between output and input variables, 
thus they do not consider the potential existence of potential 
inefficiencies in the performance of schools. In this paper we apply 
some recently developed frontier nonparametric methods to explore 
which are the main contextual factors in each nation that explain the 
existing divergences in school performance across countries. 

 
c. Research Methods, Samples or 

Data Sources 
Data used in our empirical analysis was retrieved from PISA 2012 
database, which comprises a rich set of data about multiple variables 
related to 15 year-old students´ achievement as well as their family 
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and socioeconomic background and school resources. In addition to 
this data, we have collected some information about institutional 
features of education systems such as the existence of central exams 
as an instrument of accountability, the percentage of private schools 
in the country, the existence of stratification processes as the school 
tracking or the length of primary education. Finally, to understand the 
economic, cultural and social context of each country, we collect data 
from some questions included in the World Values Survey (WVS) to 
approximate the cultural heritage of each country.  

d. Method of Analysis (From a methodological perspective, the contributions of the paper 

are four-fold. First, we use the robust order-m methodology described 
by Cazals et al., (2002) to mitigate the impact of outliers and potential 
errors in data and the bias that can arise when the evaluated units 
(schools) are grouped into groups (countries) of different size. 
Second, we adapt the metafrontier framework developed O´Donnell 
et al. (2008) to the context of our study, thus it allow us to decompose 
the estimated inefficiency between two different levels (school and 
country). Third, we use the conditional nonparametric approach 
proposed by Dario & Simar (2005, 2007) to incorporate the effect of 
environmental factors at school and country level into the estimation 
of efficiency scores. Four, this method allows us to explore the 
potential influence of multiple factors at different levels (school and 
country) without assuming the restrictive separability condition of two-
stage approaches to provide meaningful results. 

e. Findings Our results indicate that variables related to the intergenerational 
transmission of qualities like responsibility or perseverance are the 
main determinants of the divergences detected in terms of efficiency 
across countries. Likewise, there are some specific features at 
country level with a significant impact like the existence of tracking or 
central exams. In contrast,  most school factors do not seem to have 
a significant influence of performance 
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