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Introduction

Countries vary substantially in their levels of students’ reading skills, even amongst the wealthiest countries
of the world. Within countries, schools also vary considerably in their students’ reading skills. These are two
of the findings from Learning Divides: Ten Policy Questions about the Performance and Equity of Schools and
Schooling Systems (Willms, 2006). The term ‘learning divides’ was used because the analyses revealed large
variation among countries in the relationship between students’ reading skills and their families’
socioeconomic status (SES). The strength of this relationship is an indicator of inequality, or the ‘learning
divide’ between students from low and high SES backgrounds. On average, countries with low levels of
inequality had higher overall levels of reading skills. These differences among countries and among schools
within countries, were evident for students at the end of the 4% grade and increased as they progressed
through school.

The 2006 report was based on analyses of data from the 2001 Progress in International Reading Literacy
Study (PIRLS) and the 2000 Programme for International Student Assessment (PISA). PIRLS is an assessment
of pupils’ reading skills in their fourth year of primary school, which has been conducted every five years
since 2001 under the auspices of the International Association for the Evaluation of Educational Achievement
(IEA). PISA is an assessment of the knowledge and life skills of 15-year old youth conducted by the
Organisation for Economic Co-operation and Development (OECD). It emphasises the reading, mathematics
and science skills that students need in their everyday lives when they pursue post-secondary education or
enter the workforce. It has been conducted every three years since 2000.

Socioeconomic gradients were used in Learning Divides as an over-arching structure to consider questions
about educational policy. A socioeconomic gradient, or ‘learning bar’, simply describes the relationship
between a schooling or social outcome and SES for individuals in a specific jurisdiction, such as a school,
region, or country (Willms, 2003a). The main goal of educational policy is to improve student outcomes and
reduce inequalities associated with family background; in other words, to ‘raise and level the learning bar'.
The report showed that a detailed analysis of socioeconomic gradients that takes account of the hierarchical
structure of the schooling system can provide valuable information for policy-makers on how best to
intervene to improve students’ skills and reduce inequalities. The report also tackled the question of ‘added
value’: “Is the variation among schools attributable to levels of school resources and to school and classroom
policy and practice?” (Willms, 2006, p. 54). The analyses showed that after students’ family backgrounds were
taken into account, the observed relationships between student achievement and measures of school and
classroom practices were small and in most cases, not statistically significant.

This new report is a sequel to the 2006 report. It is based on an assessment framework called Educational
Prosperity that can be used to monitor the success of families, communities and public institutions in
developing children’s cognitive skills and their social, emotional, physical and spiritual well-being.
Educational Prosperity embraces a life-course approach, which considers the processes that determine how
children’s outcomes develop from conception through to late adolescence. The framework includes a core
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set of outcomes, called ‘Prosperity Outcomes,’ for each of six stages of development and a set of family,
institutional and community factors, called ‘Foundations for Success’, which drive these outcomes. It also
distinguishes between equality and equity and explicitly links the monitoring of educational systems to
national and local policy. The Educational Prosperity framework is described in greater detail a separate
paper (Willms, 2018a).

The role of large-scale international studies for informing educational policy has mainly relied on two
approaches. One is to collect data on a myriad of school and classroom factors and determine the
relationships of these factors with schooling outcomes. This ‘quest for school effects’ has been a central
feature of all large-scale international studies, including PISA and the IEA studies. The contextual frameworks
have been based on an input-process-output ‘production function’ paradigm, attempting to capture the
most salient student, family, classroom and school factors that explain student achievement. The analyses
of data have been based on multilevel regression models that examine the relationships between a student
outcome, such as reading performance and a long list of school and classroom factors. Quite often these
statistical models are estimated separately for each country, with the idea that the classroom and school
factors relevant to students’ skills vary among countries. The results of these analyses are used to support
various national policies.

The second approach is for countries to compare their results with those of other countries. The factors
considered relevant to student success are grouped into a number of policy themes; the main ones are
school resources, accountability, school governance, teaching practices and selective schooling. A country
can then ask whether its policies differ from those of countries with a similar social and economic context.
However, the international policy community tends to look mainly at success stories. For example, Finland's
strong results in the first PISA study spawned numerous accounts about why its schooling system was
successful, pointing mainly to the expertise of Finnish teachers and their approach to assessing students
(Grek, 2009; Simola, 2005).

Both approaches are problematic. The main issue is that students’ performance on the PIRLS tests at the
end of 4" grade, or on the PISA tests at age 15, are the cumulative result of countless factors that affect
children’s development, beginning at conception and continuing through to the time of the assessment.
Students’ cognitive and language skills upon entering the 15t grade are strong predictors of whether they
become successful readers two to three years later (Scarborough, 1989; Schatschneider et.al., 2004). The
reading skills at the end of primary school are a strong predictor of reading skills at age 15 (Adlof, Catts and
Lee, 2010). Therefore, we should not expect measures of school or classroom practices, derived from
questionnaires administered at the same time as the achievement tests, to have strong relationships with
reading performance.

Moreover, the measures of the key school factors that do affect student performance tend to be inter-
correlated and strongly correlated with the average SES of the school. It is virtually impossible to isolate the
‘school effects’ attributable to particular resources or processes with a cross-sectional study (Raudenbush
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and Willms, 1995). The second approach is also problematic for the same reasons. One country may have
better reading results than another because it has strong foundations for children’s development during the
early years and thus any comparison of the effects of school policies can yield spurious results. Simply put,
one cannot make causal claims based on findings from national or international studies.

Students’ reading skills have not improved over the past 15 years. This is the most compelling reason for
adopting a new approach for using data to inform educational policy. Figure 1 shows the annual rate of
growth for the 28 countries that participated in PISA from 2000 through to 2015. The scores for reading
performance for the 2000 assessment were scaled to have a mean of 500 and a standard deviation of 100
for all OECD countries. The scales were equated across cycles enabling one to estimate the changes in
performance on a common scale.” The dots in green indicate that a country’s rate of growth was statistically
significant. The detailed results are provided in Appendix Table 1.

On average, the annual rate of growth was slightly negative, -0.004% of a standard deviation. The annual
growth rates for fifteen of the twenty-eight countries were not statistically significant. Among those with
significant annual growth, nine had negative annual growth rates and four had positive annual growth rates.
For all countries, the annual rates of growth were less than 2.5% of a standard deviation, either positive or
negative. This is only 2.5 points on the PISA scale, which has a mean of 500 and a standard deviation of 100.
To put these findings in a broader context, a well-designed reading intervention can bolster students’ reading
proficiency by 50 or 60 points; that is, an effect size of 0.50 to 0.60. This estimate is based on Hattie's (2009)
summary of 50 meta-analyses of reading interventions. The average effect size was 0.51 and for the
14 studies that involved direct phonics instruction, the average effect size was 0.60.

Some of the observed changes in PISA scores may be attributable to measurement and sampling error,
resulting in a ‘regression to the mean”: countries with high scores in 2000 were more likely to have negative
annual growth rates, while those with low scores in 2000 were more likely to have positive growth rates. The
correlation between countries' PISA scores in 2000 and annual growth rates is -0.39. Finland, the country
with the highest score in 2000, had the greatest decline; its SES-adjusted scores fell by almost 2.5% of a
standard deviation per year.

' The estimates in Figure 1 were based on the full samples of data collected for each country at each cycle
and adjusted for SES to take account of changes in the SES of the samples. The analyses were based on a
two-level hierarchical ‘stability’ model fit separately for each country, with SES as a covariate at Level 1 and
‘year' at Level 2 (see Willms and Raudenbush, 1989).



Learning Divides: Using Data to Inform Educational Policy

Figure 1. Annual growth rates in PISA reading proficiency, 2000-2015
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Source: PISA, 2015.

Three premises underlie the approach taken in this report. First, the development of children’s reading skills
needs to be the primary focus of educational monitoring systems. It is a pre-requisite for the development
of strong academic skills at the lower and upper secondary levels and is essential to school completion and
social justice (Beswick, Sloat and Willms, 2008; Snow, Burns and Griffin, 1998; Willms, 2006). Second, the
literature on classroom and school effects has provided the knowledge we need to build informative
educational monitoring systems. We do not require the large-scale national or international studies to
continue with the quest for school effects, with numerous measures of classroom and school factors.
Instead, we need these studies to focus on a small number of factors, to measure them in greater detail and
to track them longitudinally. Third, the results from the large international studies, combined with national
studies and small controlled experimental studies, can provide educational administrators with information
for setting achievable goals, for allocating resources and for assessing the effects of policies that alter one
or more of the structural features of schooling.

This research is not a call for the abandonment of large-scale international studies; indeed, many of the
examples used in this report are based on PISA data. The majority of low- and middle-income countries have
not yet participated in an international assessment and would benefit by understanding how well their
students fare compared with students in other countries. Moreover, the results of comparative studies often
serve to increase a country's political will to invest resources in education (Singer and Braun, 2018). Instead,
it is intended to shift attention away from the rank-ordering of countries in their outcomes or making causal
claims based on cross-sectional data.

The examples presented in Sections 3 and 4 of this report use data for Mexico from PISA 2015. However, it
is notintended as an evaluation of the Mexican educational system. Backhoff, Bouzas, Hernandez and Garcia
(2007) provide a detailed evaluation of results for Mexico following the structure set out in the 2006 report
on learning divides (Willms, 2006). Martinez and Diaz (2016) provide detailed results of the PISA 2015 results
for Mexico.
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The over-arching aim of this report is to provide a structure for using monitoring data to inform two types
of educational policies: those concerned with improving schooling outcomes and reducing inequalities; and
those pertaining to strategies for achieving educational goals. Throughout this report, the term ‘strategies’
is used in a broad sense to include courses of action such as reallocating resources among sub-populations
of students or schools, the adoption of new curricula or instructional approaches, or changes in a key
structural feature of schooling. Fifteen key statistics and five graphical approaches - the ‘tools of the trade’ -
are used for this purpose. The technical details for the estimation of the fifteen statistics are provided in
Appendix 2 and examples of the graphical approaches are provided throughout the report.

The first section of this report provides a summary of the Educational Prosperity framework. Section 2
discusses the two most critical transitions for the development of literacy skills. Section 3 is concerned with
policies about student performance. How can monitoring data be used to address the question, “How are
we doing?". A case is made for identifying vulnerable students and setting realistic goals for their successful
development. Section 4 considers strategies for achieving educational goals. Five types of strategies are
described alongside a discussion about how monitoring data can be used to discern which types of strategies
are most likely to improve student performance. A strategy or intervention can aim to strengthen the
Foundations for Success, reduce inequities in the provision of school resources, or alter one or more of the
structural features of schooling. Each of these is discussed in this section. Section 5 discusses a method for
using monitoring data to set goals and provides an example of a monitoring system based on Educational
Prosperity. The section concludes with a discussion of the implications for monitoring schools and school
systems based on the Educational Prosperity framework.
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I. Educational Prosperity: A life-course approach
Thriving

Thriving means developing one's best potential. The goal is to give all children the opportunity to thrive.
Educational Prosperity means that families, communities and public institutions are successful in realising
that goal by enabling children to develop academic, social, emotional, physical and spiritual well-being.
Educational Prosperity is an assessment framework that countries, school jurisdictions and schools can use
to monitor progress towards that goal.

The Educational Prosperity framework (Willms, 2018a) is shown in Figure 2. The framework includes six
stages of development, covering the period from conception to upper secondary. Each stage includes a small
set of outcomes, called ‘Prosperity Outcomes’ and a number of family, institutional and community factors
that drive these outcomes, called “Foundations for Success".

Figure 2. The Educational Prosperity framework

Prosperity
Outcomes

Foundations
for Success

A

Family Factors

i

Institutional Factors

Community Factors

(1)
PRE-NATAL EARLY DEVELOPMENT
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- Healthy pregnancy
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- Primary health care

- Social capital
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- Language development
- Cognitive development
- Physical development

- Self-regulation

- Breast-feeding and
nutrition

- Mother's physical health
- Mother’s emetional health
- Parenting skills
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- Post-natal care

- Primary health care
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K

PRE-PRIMARY
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environment
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approaches to learning

- Language development
- Cognitive development
- Physical development

- Parenting skills
- Intra-family relations
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- Child-centered

- Goal-oriented

- Opportunities to socialize

- Soclal capital
- Resources

/9
L/
A

EARLY PRIMARY
Ages6-9

- Educational attainment
- Reading literacy

- Numeracy

- Health and well-being
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- Parenting skills
- Intra-family relations
- Family involvement

SCHOOLS:
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- Quality instruction in
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- Learning time

- Material resources
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L §

Ages 10- 15

- Educational attainment
- Academic achievement
- Health and well-being
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- Parenting skills
- Intra-family relations
- Family involvement
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- Safe and inclusive
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- Learning time
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Ages 16-18

- School completion
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- Leadership skills

- Health and well-being
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- Quality instruction

- Opportunity to learn
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- Material resources
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Prosperity Outcomes

The Prosperity Outcomes are considered universal in the sense that they are key markers of child
development and are necessary for all children to thrive. Countries may differ in their priorities for the
outcomes at various stages, especially in the last stage, but the outcomes included are considered desirable
in all contexts. They are also consistent with the Sustainable Development Goals (SDGs) set out by UNESCO
(UNESCO Institute for Statistics, 2017).

Foundations for Success

The Foundations for Success are also considered universal in that a large body of research confirms that
they are necessary conditions for success at each stage of development. They were chosen based on three
criteria; they had to be potent, pervasive and proximal.

A ‘potent factor’ is one that has a strong correlation with an outcome and prior research supports claims
that it has a causal relationship with the outcome. A factor is considered a causal factor if it has been shown
that it temporally precedes an outcome, is correlated with the outcome and that a change in the factor
results in a change in the outcome (Kraemer et. al., 1997). Quality instruction is potent in that it is correlated
with academic achievement throughout the schooling period and strategies that improve quality instruction
result in better academic achievement (Anderson, 2004; Creemers and Kyriakides, 2006; Kyriakides,
Christoforou and Charalambous, 2013; Rosenshine, 2010).

A'pervasive’ factor is positively correlated with a wide range of outcomes and ideally, prior research supports
claims of a causal relationship with each outcome. For example, a ‘safe and inclusive’ school, which is
included as a foundation for the last three stages of the framework, affects a wide range of outcomes,
including academic achievement, educational attainment, student engagement and health and well-being.

A ‘proximal’ factor has a direct relationship with an outcome; its effect is not mediated through one or more
other factors. Learning time has a direct impact on student outcomes; its effect is not mediated through
other factors. Teacher professional development is not considered a foundation factor because it is
mediated by several other factors. Its effect is only realised, for example, if it results in improved quality
instruction, a more inclusive context, or an increase in family and community support.
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Figure 3. Four ways that success accumulates

Orange arrows: biological embedding
Green arrows: foundations for success
Purple arrows: cumulative effects

Red arrows: institutional selection effects
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Four ways that success accumulates

The Educational Prosperity framework is based on a developmental model which includes four ways that
success accumulates over the life-course from conception to late adolescence. These are shown in Figure 3.

Biological embedding. Children’'s outcomes at birth are affected by the Foundations for Success (green
arrow) of the prenatal period: nutrition, no exposure to toxins and the mental and physical health of the
mother. To some extent, these outcomes are biologically embedded (orange arrow) through epigenetic
processes in which chemical signatures are attached to genes that predispose the child to either vulnerability
or resilience (Boyce and Kobor, 2015). Children’s early experiences interact with their genetic disposition in
ways that affect brain development as well as other neurological and biological systems associated with
healthy child development (Boyce, Sokolowski and Robinson, 2012).

At birth, children have billions of neurons. During the course of early development, the neurons form
connections called synapses in response to environmental stimuli. As this occurs, many of the neurons that
are not being used are pruned away, such that the remaining connections become stronger. The pathways



Learning Divides: Using Data to Inform Educational Policy

for vision and hearing are established early, followed closely by those for emotional control, language and
cognitive functioning (Center on the Developing Child, 2007; Knudsen, 2004; Shonkoff and Phillips, 2000).
This process of synapse formation and neuron pruning - the sculpting of the brain - is more rapid during
certain critical periods of the first two or three years of life (McEwen and Schmeck; 1994; Cynader and Frost,
1999; Hertzman, 1999).

Foundations for Success. After birth, children’s ongoing development is supported by the “Foundations for
Success”. During the period from birth to age 2, for example, interactions with parents and other caregivers
is critical for children’s development of language and self-regulation skills (McClelland et. al., 2010).
Therefore, parenting styles and intra-family relations are considered to be two of the foundations for this
stage as well as for subsequent stages. During the pre-school period and the three schooling periods that
follow, a safe and inclusive environment, quality instruction, learning time, material resources and family
and community support are Foundations for Success.

Cumulative effects. Children develop Prosperity Outcomes in a cumulative way as they progress from one
stage to the next. Language skills develop throughout childhood, but some skills are prerequisites for the
development of other skills. For example, the development of strong cognitive skills during the pre-school
years determines whether a child will to learn to read well during primary school (Leppéanen et. al., 2004;
Nation and Snowling, 2004). While family factors play a significant role in the development of Prosperity
Outcomes, after age 5 schools play an important and ever-increasing role. Thus, a failure to develop strong
skills during the early years increases the risk of school failure.

Institutional selection. When students are successful at one stage of development, their life-course can be
altered if they are selected into certain classes, school programmes, or schools. In many school systems,
children who have strong reading and language skills are streamed into classes or school programmes with
strong foundations. These children are more likely to benefit from positive peer interactions, a higher quality
of instruction and other factors that enable them to develop their skills at a faster pace (Willms, 2006).

Equality, equity and access

The 1989 UN Convention on the Rights of the Child included statements entitling children to a standard of
living adequate for their physical, mental, spiritual, moral and social development; the highest attainable
standards of health care; and a quality education, with a view to achieving these rights progressively and on
the basis of equal opportunity. Most countries recognise that social and economic development requires
universal provision of education from early childhood to adolescence and accordingly governments have
established constitutional and legal guarantees for universal provision (Levin, 2009). However, even in the
world’s wealthiest countries, children from higher socioeconomic backgrounds have greater access to
economic, social and educational resources than their peers from lower socioeconomic families (Willms,
2006). Consequently, educational leaders have become increasingly interested in quantifying and
monitoring inequalities in educational outcomes among sub-populations and determining the factors
associated with these inequalities.
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The terms, ‘equality’, ‘equity’ and ‘access’ have been used by researchers in various ways and quite often
inter-changeably. This report, following Willms, Tramonte, Duarte and Bos (2012) and Willms (2011),
distinguishes between equality and equity, with access treated as an aspect of equity. The Educational
Prosperity model was adopted for PISA for Development (PISA-D), an initiative of the OECD which aims to
make PISA assessments more relevant to low- and middle-income countries (OECD, 2017). The path model
for Educational Prosperity used in PISA-D is shown in Figure 4 to illustrate the concepts.

Figure 4. Equality, equity and school effects for Educational Prosperity
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Equality. Equality refers to differences among sub-populations in the distribution of their educational
outcomes. In Figure 4, it is the path linking demographic characteristics, such as gender or disability, to the
Prosperity Outcomes (green arrow). The measurement of equality is relatively straightforward. For example,
the difference between girls and boys in their average PIRLS reading scores is a measure of equality. Note,
however, that the definition refers to differences in the distribution of outcomes. For an outcome such as
reading scores, an important difference between the sexes is in their distribution of scores. A relevant
marker of equality is the prevalence of boys and girls that do not attain some minimum standard. Differences
among socioeconomic groups in their outcomes is also a measure of equality. Later in this report,
socioeconomic gradients are used to assess inequalities.

Equity. Equity is concerned with fairness - a just treatment of people from different sub-populations. It
refers to differences among sub-populations in their access to school and to the resources and schooling
processes that affect schooling outcomes. In Figure 4, it is the path linking demographic characteristics to
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the Foundations for Success (purple arrow). The measurement of equity has been challenging as one must
first identify the resources and schooling processes that have an effect on schooling outcomes. In Figure 4,
this is called ‘school effects’ (orange arrow). These effects are presumed to be ‘causal effects’. Large-scale
cross-sectional studies cannot be used to determine which factors have strong school effects. The
Educational Prosperity framework relies on the broader literature to identify the Foundations for Success.

This distinction between equality and equity is useful as measures of equality indicate the magnitude of
differences among sub-populations - how big is the problem? - while measures of equity call for policies
that address the problem - what needs to change to reduce inequalities?

Access. Access in education refers to whether schooling is freely available to children in a jurisdiction. The
Educational Prosperity model treats access as an aspect of material resources, which calls for questions
about equity. For example, “Do children with a disability have equal access to schooling as those without a
disability?” The emphasis is on the provision of schooling and it is incumbent upon governments and
educational institutions to ensure that schools are available locally, they are safe and they have adequate
learning materials. Also, access means that educational policies do not create barriers for children to attend
school. As a Foundation for Success, access is considered a supply-side factor.

The Educational Prosperity model considers school attendance and whether students complete successive
levels of schooling as an aspect of attainment - one of the Prosperity Outcomes. A measure of school
attendance incorporates demand-side factors: given there is adequate provision of schooling, not only
material resources, but also a safe and inclusive environment, quality instruction, learning time and family
and community support, then the question becomes, “To what extent do students attend school?” This
depends on a several cultural, social, religious, political and economic factors.

The UN Sustainable Development Goal 4.1 states: “By 2030, ensure that all girls and boys complete free,
equitable and quality primary and secondary education leading to relevant and effective learning outcomes”
(United Nations, 2015). This goal includes access, as defined in this report as schooling that is freely available
(material resources), school quality (quality instruction, safe and inclusive) and achievement, a Prosperity
Outcome. In monitoring progress towards this goal, the distinction between equity and equality is important,
as one can ask first about the equity of provision and second, whether equity of provision is related to
equality of achievement and attainment. Lewin’s (2015) CREATE model is useful as it stresses the importance
of secure enroliment that leads to achievement and attainment, as well as the ‘zones of exclusion’ associated
with students falling off track as they proceed through school.

Sub-Populations. The sub-populations of interest can vary among countries and may vary depending on
the outcome or the stage of development. For example, the goals of the 2030 Agenda for Sustainable
Development (UNESCO Institute for Statistics, 2017) focus on inequalities and inequities associated with
gender. The factors listed in Figure 4 - gender, disability, immigrant status, language spoken at home and at
school and poverty - were identified by the countries participating in PISA for Development to be the most
important in their contexts.
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The Role of SES

Family SES and poverty play a key role in children’'s development throughout the life-course, as they are
related to the family and community foundations at every stage. SES and poverty also affect whether
children have access to strong institutional foundations, especially after age 5 when institutional selection is
more prominent. Figure 5 shows the relationship between the percentage of students who achieved reading
scores at Level 2 or lower on the PISA 2015 test and Gross National Income per capita. It clearly shows that
levels of vulnerability increase sharply when GNI falls below $30,000.

The life-course approach taken with Educational Prosperity suggests that vulnerability begins early, for many
children before they start school. For these children, their potential to become successful readers was likely
evident when they entered primary school. In the majority of the low- and middle-income countries, more
than 60% of students have poor reading skills at age 15. In high-income countries, about 30% to 50% of
students have poor reading skills at age 15. We do not know the extent to which the potential to develop
literacy skills is biologically embedded during the prenatal stage or the early development and pre-primary
stages, but the evidence increasingly suggests that the early years play a dominant role. PISA for
Development includes a comprehensive measure of SES which extends to the lower end of the SES scale to
identify c