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THE HUMAN DEVELOPMENT RESEARCH INITIATIVE 

ABSTRACT 

	 While schooling coverage is on its way to reach universality, huge gaps still exist 
in the quality of  such education, thus affecting the students, their families, their 
community and environment and, ultimately, the economy of  each country. Finding 
ways to increase this quality is thus a fundamental policy concern and one which calls 
on researchers and policy makers to generate cost-effective reforms that can be 
implemented in short to medium term time horizons. 

	 This document aims at understanding the existing relation between in-class 
practices and academic achievement across multiple countries, in a first-of-its-kind 
international comparative study. This paper will look into how each level (students, 
schools and countries) interact with test results in several outcomes. Additionally, using 
variance-decomposition methods, the document aims to understand how much of  
what a student learns in class depends on measurable factors, such as who they are, 
where they study and where they live; this knowledge will ultimately shed light on how 
modifying the professors’ curriculum can create changes in the learning outcomes of  
their students. 

	 The sample to be used will be composed of  10 countries, though the PISA 
tests taken in 2015: Australia, Belgium, Brazil, Chile, Croatia, Czech Republic, 
Poland, Qatar, Singapore and Vietnam. 
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THE HUMAN DEVELOPMENT RESEARCH INITIATIVE 

PROJECT OVERVIEW: 
 
	 Education is one of  the most important topics in the world today, both for 
emerging economies and for developed countries. Its provision has fueled enormous 
efforts around the world, and with it being almost universal, the eyes of  researchers 
and policy makers turned toward understanding its quality. The variability of  results 
across countries in comparative exercises such as PISA is both astonishing and deeply 
troubling. Not surprisingly, the least developed economies have results systematically 
below their most developed peers, and being that education is a good with increasing 
returns to scale and positive externalities, over time, such a divide will continue to 
deepen.  

	 Although multiple strategies for increasing students’ achievement have been 
deeply studied (building schools, reducing the students-teacher ratio, supplying new 
textbooks, etc.) in the past couple of  decades, it was not until recently that the subject 
of  in-class practices, and its relation with test results has begun to attract attention. 
The majority of  literature around this topic has been developed in the United States, 
and although some international comparative studies have been done (the one by 
Bruns & Luque in 2014 being the most famous), little information exists that has been 
created using robust econometric methods, and that aims to give evidence-based 
policy recommendations on the subject; as such, the current research question will fill 
a gap in literature and will be the first to understand the relation between what 
actually happens inside the classroom and what the students end up learning for such 
a vast array of  countries. 

	 The study will rely in the multi-level approach proposed by Brincks et al. 
(2016), in which the students’ test scores will be related with in-class practices (as 
reported by the student) at the student level, at the school average and at the country 
average. Additionally, variance decomposition will reveal the extent to which each 
group of  variables compose the explained variance of  the dependent variable; in this 
way, an assessment over the potential effect by which curriculum changes in teaching 
formation could bring about better results in standardized test results. Being that these 
kinds of  policies are cost effective, the value for developing countries could be high, 
aiding in improving the quality of  the education they provide and thus diminishing 
the bridge between emerging economies and industrialized countries. 
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THE HUMAN DEVELOPMENT RESEARCH INITIATIVE 

DATA SOURCING: 

	 The database to be used in this study is the 2015 PISA test, with 10 countries 
who participated in the test. The variables will be divided in 3 categories: 

• In-class practice variables: These variables, mostly found in the students’ 
questionnaire (variables ST097Q01TA to ST107Q03NA) ask the students about the 
frequency with which the teacher does a specific action. This will allow for the 
creation of  three separate independent variables. The first and second will be for the 
in-class practices of  math and language teachers, respectively. The third will be an 
overall in-class practices’ index for the school, thus enabling the comparison of  such 
practices with non-academic measures, such as academic self-efficacy or empathy. 
All indices will be tested using Cronbach’s alpha. 

• Dependent variables: 3 dependent variables will be explained through regression 
analysis. The first two refer to the overall score of  students in their math and 
language test, provided beforehand by the PISA databases. The third will be 
constructed from the students’ questionnaire (variables ST111Q01TA to 
ST034Q06TA). The indices constructed from this set of  variables will be checked 
through Chronbach’s alpha and will produce an Academic self-efficacy index and a 
Socio-emotional index. 

• Auxiliary variables: These variables include every other variable which could be 
relevant to explain the dependent variable. It is divided again in three levels: 
individual characteristics, such as age, gender, education of  the mother and house 
characteristics; school related information, which contains both teachers’ 
information and other related educational inputs; and country-specific 
characteristics, such as Gini coefficient, GDP per capita and poverty rates. This last 
package of  variables will mostly be obtained from the World Bank databases, and 
will be merged using the country identifier. 
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METHODOLOGY AND RESEARCH STRUCTURE: 

	 Both the in-class practices’ indices and the dependent variable concerning 
academic self-efficacy and socio-emotional well-being will be constructed using a 
normalized average, and will be validated via Chronbach’s alpha. A linear relation will 
be assumed in order to transform Likert scales into numeric values. 

The document will run a multi-level model relating in-class practices measures and 
both academic and non-academic outcomes. To achieve this, a multilevel mixed-
effects linear regression will be performed, obtaining both regular coefficients and 
random-effect parameters. This linear regression will use unstructured variance-
covariance matrices, and will group effects at the three levels of  analysis (students, 
schools and countries).  

For the variance decomposition methodologies, two different approaches will be taken: 
the first will consist of  using Shorrock-Shapleys’ iterative variance decomposition 
methodology in order to obtain both the contribution of  each group of  variables on 
the total variability explained and the significance of  such a contribution. The second 
will be using Pseudo-R2, as proposed by Singer & Willett (2003).   
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OUTPUTS: 

	 There will be two mayor outputs that will come from the proposed research 
document. The first will have to do with how the in-class practices are related with the 
overall achievement of  students, both in academic and non-academic measures of  
development. This will shed light on how curriculum changes, particularly in the way 
teachers are trained, could have a potential additional influence over the students, and 
so, how a cost-effective public policy could be implemented.  

	 The second refers to the ability of  students to act as efficient predictors of  
teaching proficiency. As is already done in some countries, students are a part of  
teachers’ assessment, since they spend the most time with their professors and so, in 
theory, are the most capable judges of  their performance. This document will shed 
evidence for countries who still haven’t implemented this type of  methodology and 
who might be interested in finding if  such a relation exists within their educational 
system. These two potential results would make this interesting for all countries being 
studied by the PISA tests, and so the presentation of  the document in PISA 
international events and, potentially, directly at interested countries’ Ministries of  
Education would be the proposed dissemination plan. 
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