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Zlata Bruckauf – zbruckauf@unicef.org
UNICEF Office of Research – Innocenti, Florence, Italy

Abstract: Early identification of students who fail to reach basic, age-appropriate literacy skills is the first step
to ensure timely support of their learning. Understanding those drivers of low achievement that are beyond
students’ control enables policy makers to foster equal opportunity for achievement. Drawing on the
OECD Programme for International Student Assessment (PISA) 2000 to 2012 data, this paper examines
the risk factors of low achievement, defined here as scoring below the 10th percentile of the distribution,
and their evolution over time, across 39 industrialized nations. These include an aggregate measure of
socio-economic status (SES), immigration background, non-test language spoken at home, living in a single
parent household, and gender. We find that family SES, is one of the most consistent predictors of
low-achievement (across a diverse range of educational systems) and most persistent (across time) .
Students' immigration background is found to be strongly interlinked with family SES, yet affects low
achievement independently. Language disadvantage is one of the possible channels through which immigration
can increase risks of low achievement. It has a strong and relatively consistent association with low achievement
across countries. Meanwhile family structure, specifically a single-parent household, is a risk factor in only
two out of 39 countries (Greece and Poland). We also find no evidence that the gender gap in reading – in favour
of girls – narrowed over time, leaving boys at risk of educational disadvantage in the majority of countries. 
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“The responsibility to create achievement lies with the educational
institution, not the child”.

James Coleman, 1966

1. INTRODUCTION

To understand the nature and drivers of low achievement is a stepping-stone in improving
the capacity of educational systems to break the cycle of educational disadvantage.
Today, the educational agenda at the European Union level is very unambiguously set to
‘improve the performance of students with low basic skills by reinforcing the learning of literacy,
numeracy and basic maths and science, and ensuring early detection of low achievers’
(European Commission, 2013: 7). This goal is echoed in UNESCO’s post-2015 Education for All
agenda, stated in the priority area of Youth and Adult Literacy as the aim of ensuring that
‘all youth and adults achieve literacy, numeracy and other basic skills at a proficiency level
necessary to fully participate in a given society and for further learning’ (UNESCO, 2014: 6).
Taking these priorities within a broader context of improving fairness and inclusiveness of learning,
this paper explores the extent to which students’ socio-economic disadvantage, immigration,
language background, family structure and gender contribute to low achievement of 15-year-olds
across 39 industrialized nations. It also investigates, within a comparative framework, the progress
demonstrated by educational systems in mitigating those risks over time. 

An earlier report (Bruckauf & Chzhen, 2016) highlighted cross-national variations in the achievement
gaps between a student in the middle of the educational distribution and one in the bottom decile.
In 2012, on average across OECD countries, this bottom-end achievement gap in reading equated
roughly to three years of schooling. The individual and societal cost of this relative educational
disadvantage should not be ignored. An analysis based on the British Cohort Study (BCS) revealed
that 90% of young men and 70% of young women leave school at 16 with both poor numeracy and
poor literacy skills compared to 55% and 40% of those with average competency levels of both
(Parsons & Bynner, 2005). The effects of poor literacy and numeracy skills were found to be
particularly detrimental on women’s labour market outcomes. An earlier analysis based on
the National Child Development Study (NCDS) also found an association between poor mathematical
skills and lower rates of full-time employment, higher rates of employment in low-paid occupations,
and more frequent periods of unemployment for both men and women (Parsons & Bynner, 1997).

National analysis conducted by Every Child a Chance Trust (United Kingdom) estimated the costs to
the economy and public, arising from failure to master basic literacy skills in the primary school
years, to be at between £198 million and £2.5 billion every year. (Every child a Chance Trust, 2009).
The OECD estimated the economic benefits of ‘lifting up’ the bottom of the academic distribution.
Achieving the ambitious goal of ‘compensatory’ improvement in education, where all low
performing students are brought to a level of minimal proficiency for the OECD (a PISA score of
400), would imply aggregate GDP increases for the OECD countries of close to USD 200 trillion at
present value, based on historical growth relationships (OECD, 2010). Therefore, understanding
better the environmental risks of low-achievement is a vital task for any education system
regardless of the average quality of its current provision. 
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This paper draws upon an influential framework of inequality of educational opportunities,
conceptualised by Roemer (1998) as differences in outcomes attributable to the contribution
of circumstances beyond the control of individuals (which can also be called ‘environmental
factors’). In other words, a child is not responsible for her opportunities; but she is responsible for
transforming opportunities into outcomes. Family disadvantage, parental inputs of time and money
(Haveman & Wolfe, 1995), race or any other non-choice characteristics can be defined as
circumstances that create unfair opportunities for academic achievement. If academic achievement
of students is a product of their own efforts (choices) and circumstances beyond their control then
the role of policies is to compensate for circumstantial disadvantage thus creating a level playing
field (Roemer & Trannoy, 2015). 

‘Low’ or ‘under’ achievement are contested terms (Smith, 2003) which often enter the policy
discourse as an indicator of multiple failures of national educational policies. Putting aside
the conceptual and methodological difficulties of this terminology (Plewis, 1991), this paper offers
two alternative definitions of educationally disadvantaged students. Consistent with the OECD
Programme for International Assessment (PISA) approaches, we define low achievers as students
achieving at the 10th percentile of the academic distribution in mathematics, reading or science.
As a robustness check we also test the risks for an alternative group of students defined as those
not reaching skills and competencies at an internationally recognised benchmark – in our case PISA
proficiency level 2 – in all three subjects. 

The underlying question of this analysis is: What are the most consistent (across educational
systems) and persistent (across time) contributors of educational disadvantage in industrialized
nations? This paper uses data from PISA 2000, 2003, 2006, 2009 and 2012 rounds for 39 countries in
the European Union and/or the Organisation for Economic Co-operation and Development (OECD)
member states. We use logistic regression models to estimate the risks for students to fall into
the ‘bottom group’ in a step-wise progression: independently for each factor and with introduced
controls for SES and other key characteristics as mentioned above. 

The paper proceeds as follows. Section 2 briefly reviews evidence on the relative importance of
factors examined by this paper. Section 3 describes PISA data and methods used for this analysis.
Section 4 presents results for the group of children achieving at the lowest 10th percentile of
national academic distribution with a) observed differences between the groups in 2012 and b)
changes in these differences over time. Some key messages are presented in section 5.

2. OVERVIEW OF EVIDENCE

A vast body of interdisciplinary literature shows large and persistent gaps in school achievement
associated with socio-economic disadvantage or low socio-economic status (see Sirin, 2005
for review; McLoyd, 1998, Hirsh, 2007, Feinstein, 2003, Ferguson, Bovaird, & Mueller, 2007,
Bukodi & Goldthorpe, 2012, Waldfogel, 2013, Dahl & Lochner, 2012). Moreover, differences in
achievement explained by family background were found to be further exarcebated by school-level
disadvantage (Palardy, 2008, Palardy, 2013). Some variability in the magnitude of observed effects
reflects the multitude of conceptualizations (social class, poverty etc.), the choice of measures

9

Falling Behind: Socio-demographic profiles of educationally disadvantaged youth. Evidence from PISA 2000-2012
Innocenti Working Paper 2016-11

IWP11 - FALLING BEHIND.qxp_Layout 1  08/04/16  15:54  Pagina 9



(occupational status of parents, parental education, persistent poverty etc.) and the methods
applied in the national or cross-national context. 

A number of cross-national studies (Shutz, Ursprung & Wosmann 2008, Jerrim 2012,
Ferreira & Gignoux 2011), as well as equity focused analysis conducted by the Programme of
International Assessment (OECD, 2012a) point to wide variations in the strength of the association
between socio-economic gradient and achievement not only between countries but also at
different points of the academic distribution within countries. Socio-economic status (SES)
can disrupt learning and trap a student into low achievement through the multitude of complex
pathways including other socio-demographic characteristics, home environment and behaviour
patterns. For instance, the effect of poverty on low mathematics and reading performance
was found to be mediated by school behaviour problems while low reading performance
was linked to poverty through its association with a less stimulating cognitive home environment
(Eamon, 2002). A study of low reading performance in Sweden and Finland (Linnakylä, Malin, &
Taube, 2004) found that family size and a greater number of siblings further exacerbated the effects
of low socio-economic status. 

The academic vulnerability of children with an immigrant background is well recognised in
the literature (OECD, 2012b, Reiderer & Verwiebe, 2015). Studies found strong links between
the academic performance of immigrant students and their SES (Meunier 2012), language spoken
at home (Entorf & Minoiu 2005), the country of origin or destination (Levels & Dronkers, 2008),
and the age of arrival (Heath & Kilpi-Jakonen 2012). Immigration can affect achievement through
many pathways, with language being one of the more direct impediments to progress in
the host country. For example, Fertig (2003), based on German PISA 2000 data, shows that students
at the 10th percentile of the performance distribution who speak a language at home that
is different to the test language do significantly worse than their peers. Although the risks of
low achievement for children with an immigrant background might vary depending on the type
of immigration, the country of origin and destination and the length of stay in the host country,
they are likely to have different opportunities and conditions for learning, as well as different
available resources compared to native students. 

Evidence for the effects of family structure on children’s development and outcomes is mixed
with results sensitive to age groups and model specifications. A wealth of evidence indicates
that single parenthood is often associated with lower economic status or material resources,
poor housing conditions and health (Bianchi, 1994; Thomson, Hanson, & McLanahan, 1994;
Osborne, Berger, & Manguson, 2012; Duncan & Edwards, 2003). The link to child outcomes
(including achievement outcomes) can potentially be explained by the limited human and material
investments resulting from the above-mentioned constraints in this family type (Heckman, 2008).
Children growing up in a single-parent family were found to be at a higher risk of dropout from
school than those in two-parent families (McLanahan & Sanderfur, 1994, McLanahan 1997).
Craigie, Brooks-Gunn and Waldfogel (2012) found that the family structure had links to early child
outcomes, but the strength of association was sensitive to child and demographic characteristics
and was affected by family stability over time. Other studies also did not find evidence on the link
between school achievement and family types when other attributes of socio-economic background
are accounted for (Considine and Zappalà, 2002). 
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Gender differentials in educational achievement, with boys more likely to fall behind girls in school,
received international attention (OECD, 2015a; Cassen & Kingdon, 2007), but remain an issue of
heated policy and academic debate. Specifically, researchers point to the societal construct of the
problem with limited reference to the extent of the gender gap in specific countries (Moreau, 2011)
or the prevalence of certain gender achievement myths that skew the national discourse
(Jha & Kelleher, 2006). Moreover, some studies point out the need to consider gender achievement
gaps in the context of other student characteristics such as ethnicity, race, or poverty in order
not to oversimplify the academic and policy debate. For instance, Mead (2006) found that
white boys in the United States are doing significantly better than boys from Afro-American
and Hispanic backgrounds in reading at all grade levels. Many more studies called for
a disaggregated approach in examining underachievement through a gendered lenses
(Epstein et al., 1998; Watson, Kehler, & Martino, 2011).

This study differs from many others which focus on the comparison of average educational
outcomes between socially disadvantaged groups or other categories of students. Bringing the
analytical focus to the ‘bottom of the distribution’ this paper highlights the challenges beyond
their control faced by this group of learners. Taking a highly aggregated approach within
a comparative framework the analysis aims to identify a prevailing pattern of risks across
a large range of diverse educational systems. 

3. DATA, DEFINITIONS AND METHODS

In this paper we use the OECD Programme for International Student Assessment (PISA) data for
2000, 2003, 2006, 2009, and 2012. PISA evaluates the knowledge and skills of 15-year-old students
in mathematics, reading and science. Data is collected in a two-stage procedure with schools
selected proportional to size and a quasi-random sample of 15-year-olds selected within schools.
A set of weights is provided to ensure the representativeness of the sample. 

In total, 39 countries are included in the analysis (OECD members and partner countries).
Countries were selected based on data availability and the inclusive criteria of a wide geographic
representation. The total number of observation across 39 countries in a pooled sample is
1,307,824 students and for 2012 the sample size is 485,491.1 The PISA dataset was designed to give
a rich contextual background on student and family characteristics including parents’ education,
occupational status, material possessions, immigration status and so on. This analysis uses only
student level data on some of the most commonly discussed risk factors beyond students’ control,
such as socio-economic status, immigration status, language spoken at home, family structure
and gender. School-level variables are intentionally not controlled for so that socio-economic
and other variables capture all the channels through which disadvantage affects low academic
performance (Woessmann, 2008). 

The key focus of this paper is the socio-demographic profile of educationally disadvantaged
students. Arguably, each educational context can warrant a context-specific definition. Yet for the

1 For details on test design, sampling procedures, standardization process, and the construction of scale indices, see PISA
Technical Report 2012 (OECD, 2014a).
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purpose of international comparative analysis we have to use policy-relevant but comparable
indicators. Our main approach is to consider children performing at the 10th percentile of the
academic distribution in any of the core PISA subjects. This is the 10 per cent of children achieving
the lowest scores within their national educational system. Educational achievement data
in the PISA survey is nearly perfectly distributed with only limited skew in some countries
(Bruckauf & Chzhen, 2016). Therefore, the findings on the 10th percentile can be considered robust
in terms of their reflection of low-achievement. 

An alternative complimentary measure tested by this paper is the group of students who fail
to perform in the PISA tests at or above proficiency level 2 in all three subjects. Arguably,
children and young adults lacking skills and competencies in all three subjects (which we refer to
as cross-subject low performance) are more educationally ‘needy’ and vulnerable in terms of
further education and career prospects.2 Results are qualitatively consistent with our main findings.
Some of them are presented in Appendix. 

Recognising that children with special educational and learning needs (SEN) are potentially
the most vulnerable members of the ‘bottom’ low achieving group, the paper does not intend
to capture either the full scale or characteristics of SEN students. This is due to data limitations
related to PISA sampling procedures. PISA sampling standards allow countries to exclude up to
a total of 5% of the relevant population. Permitted exclusions can be at the school or individual level
(within schools). Schools could be excluded if they are located in remote areas, or have very few
eligible students, or whose pupils are exclusively non-test language speakers or pupils with SEN. 

Within-school exclusion criteria provides for children with special educational needs (SEN).
Since this is in itself a diverse group of students with a range of abilities, PISA distinguishes:
(1) students with a moderate to severe permanent physical disability who cannot take the PISA test;
(2) students who have a cognitive, behavioural or emotional disability not allowing them to take the
PISA test. Another exclusion category is ‘other’ which can include any other SEN cases such as
dyslexia, dyscalculia or dysgraphia (OECD, 2012c). We base our analysis on the assumption that
these categories of students are not included in our sample. Some 15-year-olds with very minor
learning difficulties are likely to be captured by the data but it is reasonable to assume that
these are minor cases, which do not bias our results.

3.1 Dependent variables

The main dependent variable is being or scoring in the bottom achievement group. This is
a dichotomous variable recorded as “1” when scoring below the 10th percentile in each subject.

As a robustness check we test the likelihood of performing below proficiency level 2 in all three
subjects: a dichotomous variable recorded as “1” when scoring below PISA proficiency level 2
thresholds in reading as well as maths and science. The achievement thresholds for proficiency level 2
are defined as 407 score points in reading, 420 in mathematics, and 410 in science (PISA 2014). 

2 For more on the construction of proficiency levels in the PISA survey see OECD (2012a) Technical report.
On the construction of the overlapping measure of cross-subject low performance see Bruckauf & Chzhen (2016).
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3.2 Independent predictors

Socio-economic background:The OECD measure of socio-economic status – the ESCS index –
includes the International Socio-Economic Index of Occupational Status (ISEI), the highest level of
education of the students’ parents (converted into years of schooling), the PISA index of household
possessions which in turn includes family wealth, the PISA index of home educational resources,
and the PISA index of cultural possessions (classic literature, books of poetry and works of art),
as well as the number of books in the home.3The ESCS index is a continuous scale which has been
standardised across the OECD countries to have a mean of zero and a standard deviation of one.
A positive score indicates that a student is more advantaged than the average OECD student and
a negative score indicates a more disadvantaged position compared to the average OECD student.
We use this aggregated index of socio-economic status to achieve the highest level of explanation
with as simple a model as possible given the cross-national nature of the analysis. However,
alternative models using quantile regression techniques (not presented here) show that
the most consistent factors explaining achievement at the bottom of the distribution are parents’
occupational status and the number of books at home , controlling for parents’ education.

Following the approaches in the literature (OECD, 2011; Nieto & Ramos, 2014), we also use
the bottom quartile category of the ESCS index (most disadvantaged children) as an ‘extreme’
category in an independent model evaluating the trend over time. These students can be described
as the quarter of all students with the lowest social, economic and cultural status. This group
is compared to a reference category – students in the top quartile of the PISA ESCS index
(most privileged or advantaged students). 

Gender/biological sex – a dichotomous variable with girls coded as “1”. 

Single-parent family – a dichotomous variable based on the PISA index of family structure.
A single-parent family (students living with only one of the following: mother, father, male
guardian, female guardian) was coded as “1”. Other types of families represented by either
a two-parent family (students living with a father or step/foster father and a mother or
step/foster mother or all other cases (less than 6% for the pooled sample) are coded as “0”.

Immigrant status – this is a dichotomous variable based on the PISA index of immigrant background
(IMMIG). The IMMIG is reported as: (1) native or non-immigrant students (those who are born in the
country of assessment, or those with at least one parent born in the country); (2) second generation
students (those born in the country of assessment but whose parent(s) were born in another country);
(3) first-generation students (those born outside the country of assessment and whose parents were
also born in another country). Following some of the literature (Reiderer & Verwiebe, 2015) we
combine first- and second-generation immigration status into a single group of children with an
immigrant background coded as “1”. Children with a non-immigrant background are coded “0”.
Assessing the differences between these two broad categories gives an understanding of the national
educational system’s effectiveness in integrating students with immigrant background into their
cultural and educational context, and supporting their learning needs. 

3 See PISA 2012 Technical Report 2012 p. 351 for details on the itemisation and computation procedures of ESCS.
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In the presentation of our results we exclude countries with a proportion of immigrant students
below 5% as the size of the sub-sample makes estimates unreliable.4

3.3 Method

In the first step of the analysis we draw on 2012 PISA data to estimate the effects of socio-economic
status controlling for all other characteristics using logistic regression. We estimate models
separately for each subject and all countries. To analyse if the effects of the factor have changed
significantly over all the PISA rounds, we use pooled PISA data (2000, 2003, 2006, 2009 and 2012
survey rounds) in logistic regression models run separately for each indicator and each subject.
All models controlled for year dummies and include the interaction terms between the main
predictor, a control variable (ESCS index), and year dummies. This allows the effect of every
variable to vary between survey years.5

Due to the association – established in previous research – between socio-economic disadvantage
and other factors of interest to this paper, the trend analysis for immigration, single parenthood and
gender was conducted in a step-wise progression with a) observed difference between sub-groups
(before accounting for socio-economic disadvantage) and b) with a control for the PISA ESCS index.
All estimations with controls for socio-economic status are calculated on the basis of students with
valid information on the PISA ESCS scale. 

The trend analysis was constrained by data availability on the contextual variables and their
consistency across the years. Some countries (such as the Slovak Republic and Turkey) joined PISA
in 2003, others only in 2006 (Croatia, Estonia, Lithuania, Romania, Slovakia), others missed
the 2003 round (Bulgaria, Chile, and Israel). There are also cases of non-reliable data for some
countries in particular year rounds.6This implies that the period with the most consistent data
is between the PISA 2006 and PISA 2012 rounds, which is presented in the “Results” section.
There is no data available on the single-parent household variable for 2006, so the results
on change are reported as the estimated difference between 2003 and 2012. 

The results are reported in the odds ratios. For the purpose of this analysis the primary outcome
of interest is ‘being in the bottom 10th percentile in any of the subjects’. Since this analysis uses
primarily categorical independent variables, the interpretation relates to the group more or less
likely to experience the outcome than the reference group. Odds ratios equal to 1 imply an equal
chance of this event occurring or not occurring (no difference in odds or risks). Odds ratios greater
than 1 indicate that being in the selected group (for example, in the group of immigrant students)
is associated with a higher likelihood of being in the bottom group of achievement. Odds ratios
lower than 1 suggest a negative relationship between the factor and the outcome or implies
that being in the selected group reduces the odds of being in the bottom group. 

4The threshold of 5% is based on the OECD approach (OECD Family Database ww.oecd.org/social/family/database)
5 As a robustness check, the analyses were replicated using a linear probability model (i.e., OLS with binary outcome
variable). All results were qualitatively consistent with logistic models. 

6 OECD PISA Frequently Asked Questions. Anomalies in PISA data: available at
http://www.oecd.org./pisa/aboutpisa/pisafaq.htm
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4. RESULTS

4.1 Descriptive

On average across OECD countries, around 30% of children scoring at the bottom decile in any
of the subjects in 2012 come from the most disadvantaged socio-economic background compared
to 15% in the general population of PISA students. Students from socio-economically
disadvantaged backgrounds are substantially overrepresented in the group of low achievers
across all 39 countries (Figure 1). On the whole, the pattern is very consistent across three subjects
suggesting systematic underachievement among socially disadvantaged youth. The greatest
overrepresentation is found in a geographically diverse group of countries. For example,
in New Zealand, the proportion of socially disadvantaged students in the total student population
is 11%, but around 30% of them fall into the bottom group in any of the subjects. In Bulgaria,
a country with much higher levels of disadvantage (24%) among all students, about half are among
the low-achievers. Finally, particularly stark risks of low achievement are found in the
Slovak Republic: with the share of disadvantaged students in the total student population equal
toì 15%, about 53% of them fall into the bottom group. 

Figure 1 – Proportion of students from the most disadvantaged backgrounds (q25 on ESCS index)
in the total student population and in the group of low-achievers (10th percentile).

Source: PISA 2012 data.

Low achievement is not gender neutral but unlike socio-economic disadvantage, there is a notable
variation between subjects (Figure 2). A much smaller proportion of girls by far falls into the bottom
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10th percentile of achievement in reading. The gender gap here –in favour of girls – is smallest in
the United Kingdom where only 39% of all girls score at the 10th percentile. The gap is highest in
Croatia, Finland, Lithuania and Slovenia where only around 19% of girls are found in the bottom
group. While gender parity in maths and science low-achievement is a more likely scenario,
there are variations between countries with some showing overrepresentation of girls in the maths
low achievement group (Chile, Luxemburg). 

Figure 2 – Proportion of girls in the total population of students and in the group of low achievers
(10th percentile).

Source: PISA 2012 data. 

On average across OECD countries 12% of the 15-year-old student population included
in the PISA 2012 survey came from first or second generation immigrant backgrounds.
This is an increase from 9% in 2003. Variations across countries are striking with the proportion
of immigrant students ranging from less than 1% in Bulgaria, Chile, Japan, Republic of Korea,
Poland, Slovak Republic and Turkey, to more than 20% in Australia, Canada, Luxemburg,
New Zealand, Switzerland and the United States (Figure 3). If we focus on countries with
a non-negligible share of immigrant students, we can recognise a sizable variation in the risks
of low achievement between countries with similar levels of immigrant student population.
For example, in Estonia about 16% of all immigrant students score at the lowest 10th percentile
(compared to 8. 2% in the total population) while in Denmark around 28% are among low-achievers
in maths and science (compared to 9% in the total population). The differences are stark between
the United Kingdom where 17% of immigrant students fall into the bottom group in reading in 2012
and Sweden where 36% do. Both countries report a very similar share of students with an immigrant
background (13-14%). Another contrasting example is that of Australia and Switzerland where almost
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a quarter of students reported coming from immigrant background (23% and 24% respectively).
Yet, in Switzerland around 52% of this group score in the 10th percentile (on average across
three subjects) while in Australia the share is only 20%, the same as in the general population.

Figure 3 – Proportion of students with immigrant background (first and second generation)
in the total population and among low achievers

Source: PISA 2012 data.

Across the OECD countries, 13.7% of 15-year-olds who participated in PISA 2012 were from
single-parent households in the group of low-achievers in a number of countries with the
largest share of children from single-parent households falling in the bottom group in Denmark,
Poland and the United States (more than seven percentage points difference with the share
in the total population) (Figure 4). 

PISA focuses on ‘literacy’ in all three subjects and consequently relies on instruments that test
comprehension of word problems and other applied questions (PISA 2012). Thus poor skills in
the language of instruction can substantially increase the risks of scoring in the bottom decile.
In general, the countries in our sample can be described as monolingual (only one national
language is used as the PISA assessment language) and multilingual (two or more assessment
languages are reported). 21 countries belong to the first category and 18 to the second. In Belgium,
Canada, Estonia, Finland, Israel, Latvia, Luxemburg and Switzerland more than 15% of students
reported in the second assessment language. For example, in Belgium, 56% of students took
the test in Dutch and 34% in French, while in Finland 82% of 15-year-olds took the test in Finnish
and 18% in Swedish.
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Figure 4 – The proportion of students from single parent households in the total population and in
the group of low achievers.

Source: PISA 2012 data.

Figure 5 – The proportion of students with non-test language spoken at home in the total
population and in the group of low achievers.

Source: PISA 2012 data.
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A home language that is different from the test language is often associated with students’
immigrant status. On average in 2012, about 6% of children with an immigrant background reported
speaking a language at home that is different from the test language. Thirteen countries in our
review (Austria, Czech Republic, Germany, Denmark, Finland, Iceland, Ireland, the Netherland, New
Zealand, Norway, Slovenia, Sweden and the United States) have a correlation between immigrant
status and the language spoken at home between r.=.50 (p>.001) to r.=.71 (p>.001). Other national
systems with a non-negligible immigrant student population have a rather weak correlation
between the language spoken at home and immigration. So, while language disadvantage is
related to immigrant status, it cannot be used as a proxy for immigration as it also includes groups
of ethnic minorities from non-immigrant student populations. 

4.2 The relative importance of socio-economic background (2012)

Table 1 presents the results of a multivariate logistic regression in reading based on 2012 data.
The results on the likelihood of low achievement in mathematics and science are discussed
but presented in Appendix (Table A.1 and A.2). Non-test language spoken at home was not included
in the model due to its high correlation with immigration in a number of countries. It was tested
separately in a model instead of immigration.

Socio-economic status.We find that a one unit increase in socio-economic status is associated
with substantially lower odds for 15-year-olds scoring in the bottom decile, controlling for students’
immigrant status, gender and single-parent family structure. The effect is highly significant for
all countries and across all three subjects. On average across OECD countries, a one unit increase
in the ESCS index reduces the odds of low achievement by 54% in maths and science, and
53% in reading. The scale of socio-economic gradient varies between countries. Thus in the
Slovak Republic, a one unit increase in the ESCS scale implies 75% lower odds for the likelihood
of being in the bottom group in maths, 79% lower odds in reading, and 82% in science.
Meanwhile, students with a higher socio-economic status in Norway have 40% lower odds of
scoring in the bottom group in maths, 37% in reading and 38% in science. 

A number of educational systems in Central Europe (Bulgaria, the Czech Republic, Hungary
and Poland) have some of the largest socio-economic gradients with the Slovak Republic
consistently having the greatest disparity in achievement based on family background. This finding
is consistent with earlier studies, which found the Slovak Republic to have one of the strongest
and ‘steepest’ socio-economic gradients among more than 60 countries (OECD, 2013a).
The educational system of the Slovak Republic is characterised by a high degree of academic
selection at early stages (ages 11, 14, and 15) with detrimental effects on equity (Zelmanova, et al.
2006). More students from socio-economically disadvantaged backgrounds attend vocational
courses, which are typically of lower quality (Herrera Sosa et al., 2015). Moreover, OECD analysis
indicated an established practice in many schools of transferring students to a different school due
to either their low academic performance, behavioural problems or special learning needs
at the upper secondary level (Shewbridge, et al. 2014). Such ‘double filtering’ can potentially lead
to the segregation of disadvantaged students. 
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Austria, France, Ireland and New Zealand are also among the countries with the highest
socio-economic gradient across subjects. In France, a one unit increase on the ESCS index is
associated with around 64% lower odds for low achievement in maths and reading, while in
New Zealand, the figure is 66% for all three subjects. The group of countries with the lowest
difference between high and low achievers is rather diverse, including top performing countries
such as the Republic of Korea and Estonia, middle range performers such as Norway, and countries
with generally low levels of achievement such as Mexico and Turkey. Socio-economic status
is clearly the most consistent predictor of low achievement across all subjects and countries
compared to other factors included in our model.

Immigration. Out of 24 countries with a share of immigrant students above 5%, 17 countries
in reading and science and 18 in mathematics show the effect of immigration status (either first
or second generation immigration) on low-achievement independent of students’ socio-economic
background. Overall, a group of Nordic countries – Denmark, Norway and Sweden – are among those
with the largest likelihood of low-achievement associated with immigration (odds ratios higher
than factor 2). This higher association is consistent across subjects (except for Norway in reading).
The enlargement of the European Union had an impact on the flow of migrants into
the Scandinavian region. Over the 4-year period between 2004 and 2008 the share of immigrant
population (mostly labour migration) in the region increased six-fold and a second wave has occurred
after the financial crises (Friberg & Eldring, 2013). Changes in the socio-economic composition of
the student population within such a short period of time, as well as the required period for language
acquisition and adjustment to a new educational system could all contribute to these results. 

Australia is not a typical case as the immigrant status of children is associated with statistically
significant lower odds of being in the bottom group in maths and reading (a similar case is Israel
in maths). A traditional immigration country, Australia has restrictive immigration policies ensuring
that better qualified individuals are more likely to achieve admission. The compositional effect
of these policies was found to explain the better performance of immigrant students in the country,
linked to the generally higher education and occupational status of parents (Levels & Dronkers, 2008).
Country of origin could also play a role. According to OECD analysis, first - or second-generation
Indian or Chinese immigrant students in Australia score respectively 61 and 94 points higher
in mathematics, than non-immigrant Australian students (OECD, 2015c).

Overall, in the majority of countries the difference between the groups retained its statistical
significance at the 5% or higher level in 2012 after controlling for socio-economic disadvantage.
Yet the magnitude of odds was reduced, in some cases even halved. In mathematical performance
the differences between immigrant and non-immigrant students were no longer significant
in Canada. In reading attainment the statistical power was substantially reduced for Austria,
Germany and Greece, while in science the association was no longer significant for Croatia.
In all these countries socially disadvantaged immigrant students face a primary risk of being in
the group of low achievers. 

Language spoken at home is different to the test language. We ran an alternative model with
non-test language spoken at home used instead of the immigration variable, holding all other
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factors constant (Appendix, Table A.3). Out of 34 countries in which the share of students speaking
non-test language at home exceeds 5%, language disadvantage can explain low achievement in
mathematics in 24 of these countries, and in reading and science in 28 countries. Across countries
the variation in risks associated with language is quite marked, ranging for instance from odds ratio
1.4 to 5.1 in reading. Among countries where the proportion of students speaking a different
language at home is above 5% of the total population, English-speaking countries such as Ireland,
the United Kingdom and the United States have some of the lowest group differences based on
these characteristics in each subject. Meanwhile, two Nordic countries (Finland and Sweden),
the Slovak Republic and Austria are among those with the highest odds associated with language
disadvantage (above factor 3).

Single parenthood. After accounting for the socio-economic status of students and other factors
in the model, only two countries (Greece and Poland) retained an independent influence of
single-parent family type on low achievement in all three subjects. This suggests that
socio-economic aspects of single parenthood largely explain the group differences in low
achievement. Even in Greece and Poland the size of the odds ratio was somewhat reduced after
accounting for socio-economic disadvantage. The magnitude of the association is very similar
between these two countries, with 15-year-olds from single-parent households about 70% more
likely to be in the bottom 10th percentile of achievement than their peers from other family types.
In the Netherlands a very similar level of association is found in science. 

Gender. The analysis largely confirms descriptive analysis in the scale and consistency of risks
of low achievement associated with gender. On average across OECD countries, girls have
66% lower odds of scoring in the lowest decile in reading compared to boys in all countries
in our sample. Although an average girl underperformed in mathematics compared to an average
boy in 2012 (OECD, 2014b:3) our results across countries are mixed. We find that girls in Chile
and Luxemburg are about 70% more likely to be in the bottom group than boys (Table 1).
This is somewhat expected as Chile and Luxemburg have the largest average score differences
in mathematics in favour of boys. A slightly smaller likelihood is observed in Austria and Mexico.
At the same time, in Finland girls face lower odds of being in the bottom achievement group
in mathematics compared to boys, holding all other factors constant. 

The scale of boys’ disadvantage in reading is greater. Ever since the first PISA assessment in 2000,
girls have done substantially better than boys in reading with the gender gap being much wider
than in either maths or science. In 2012, girls outperformed boys in reading by a good margin
(38 score points) on average across OECD countries (OECD, 2014b: 199). Our analysis shows that in
2012 girls have statistically significant lower odds of being in the bottom achievement group than
boys in all 39 countries. This is the second most consistent predictor in the model on reading after
the ESCS index. Gender disparity – in favour of girls – is particularly high in Central European
countries (Bulgaria, Croatia, Latvia, Lithuania and Slovenia) with the odds of girls being in the bottom
group in reading around 80% that of boys. The smallest gender disparity among low achievers in
reading – still in favour of girls – is observed in the United Kingdom, where girls are 53% less likely to
be in the bottom group in reading than boys, closely followed by the Netherlands and Luxembourg. 
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The pattern of risks associated with gender in science is more similar to that of reading than
mathematics. After holding all other socio-demographic characteristics constant, a statistically
significant gender gap in science – in favour of girls – is found in 13 out of 39 countries
(Appendix. Table A.2). Luxemburg does not follow this pattern with girls having somewhat higher
odds of low-achievement. The magnitude of the effects is smaller than in reading without great
variation between these counties. Socio-economic status does have a link to gender disparity
of low achievement but we cannot see this as an underlying pattern. For example, in Ireland and
the United Kingdom, the odds for girls to fall into the group of low achievement in reading is
twice as low after an ESCS control is introduced into the model. But for the great majority
of countries the scale of adjustment is much smaller or negligible.

4.3 The evolution of risks 

This section summarises the results of logistic regressions on a pooled sample modelled separately
for each factor including a trend variable (year dummy) and the interaction terms between them
and controls (ESCS in case of immigration, single parenthood and gender). Results are presented
only for the period between 2006 and 2012.

4.3.1 Socio-economic disadvantage

In line with earlier findings in the literature on the stability of the ESCS index over time
(OECD 2013a), we find that the odds of low achievement associated with students’ socio-economic
disadvantage changed very little since 2006. Yet some educational systems show signs of noticeable
progress in providing fairer chances for learning. Three countries in our sample – Germany,
Hungary and Portugal – had statistically significant reductions in the socio-economic risk of being
in the bottom decile across all three subjects between 2006 and 2012. Subject-specific positive
change is observed for Luxemburg and Slovenia (in reading and science) and for Mexico (only
in reading). The changes might be partly attributed to demographic and socio-economic changes
in the student population, but the influence of policies should not be ruled out. 

The case of Germany and the reform of its educational system in response to earlier PISA findings
on the high socio-economic gradient of educational achievement is well documented
(OECD, 2014c). Outlined in the National Integration Plan (2007) and followed by the National Action
Plan on Integration (2011), it included measures to remove barriers to student mobility across
different educational streams and specialisations. While our results seem to confirm the positive
trend in equity, they should not be interpreted as a direct consequence of specific policies
or without considering the context of other unintended outcomes of the complex process
of institutional change (Buchholz & Schier, 2015).

Arguably, contrasting the lowest and the highest quartiles of the PISA socio-economic index
implies a comparison between extreme differences in the socio-economic positions. Indeed,
the achievement gap between students at the top and bottom quarter of PISA socio-economic
status is on average around 90 score points, which is equivalent to more than two years of formal
schooling (OECD, 2013a). The robustness check on the continuous scale of the ESCS index confirms
the direction of changes, but produces slightly different country rankings. 
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Table 1 – Effects of socio-economic disadvantage, gender, immigration and single parenthood on
the likelihood of low-achievement in reading (results of logistic regression)

ESCS Immigrant Single Parent Gender
Country

OR Sig -95 +95 OR Sig -95 +95 OR Sig -95 +95 OR Sig -95 +95
N

Australia 0.45 *** 0.40 0.50 0.79 * 0.63 1.00 1.06 0.84 1.34 0.36 *** 0.30 0.44 12451

Austria 0.40 *** 0.32 0.49 1.56 * 1.05 2.33 0.98 0.56 1.74 0.36 *** 0.25 0.51 4389

Belgium 0.45 *** 0.38 0.53 2.46 *** 1.80 3.36 1.08 0.75 1.57 0.40 *** 0.30 0.52 7829

Bulgaria 0.38 *** 0.29 0.50 - 1.02 0.62 1.67 0.18 *** 0.12 0.29 4406

Canada 0.52 *** 0.47 0.57 0.96 0.77 1.21 1.21 0.98 1.49 0.37 *** 0.29 0.46 19259

Chile 0.45 *** 0.38 0.55 - 1.11 0.78 1.58 0.37 *** 0.27 0.52 6123.4

Croatia 0.51 *** 0.42 0.60 1.26 0.82 1.92 0.68 0.41 1.13 0.18 *** 0.13 0.25 4755

Czech Republic 0.33 *** 0.25 0.44 - 1.02 0.69 1.51 0.35 *** 0.25 0.51 5071

Denmark 0.45 *** 0.37 0.54 2.00 *** 1.35 2.98 1.37 1.00 1.89 0.38 *** 0.29 0.49 6826

Estonia 0.57 *** 0.48 0.68 2.27 *** 1.42 3.63 0.86 0.59 1.25 0.27 *** 0.20 0.37 4295

Finland 0.56 *** 0.48 0.66 - 1.06 0.76 1.47 0.20 *** 0.15 0.28 7983

France 0.36 *** 0.29 0.44 1.87 ** 1.21 2.89 0.78 0.52 1.18 0.32 *** 0.24 0.42 4158

Germany 0.46 *** 0.37 0.58 1.68 * 1.10 2.56 0.92 0.60 1.40 0.29 *** 0.20 0.41 3725

Greece 0.51 *** 0.43 0.61 1.79 * 1.06 3.03 1.70 * 1.12 2.59 0.23 *** 0.17 0.30 4763

Hungary 0.40 *** 0.32 0.50 - 1.16 0.77 1.76 0.31 *** 0.21 0.48 4463

Iceland 0.60 *** 0.49 0.72 - 1.17 0.74 1.85 0.26 *** 0.18 0.37 3171

Ireland 0.37 *** 0.30 0.45 1.33 0.82 2.13 0.94 0.63 1.41 0.39 *** 0.26 0.58 4522

Israel 0.50 *** 0.41 0.60 0.77 0.45 1.31 m m m 0.25 *** 0.18 0.35 4773

Italy 0.53 *** 0.49 0.58 2.73 *** 2.13 3.51 0.82 0.59 1.15 0.30 *** 0.25 0.37 29052

Japan 0.48 *** 0.38 0.61 - 1.34 0.98 1.82 0.43 *** 0.32 0.58 6000

Korea 0.55 *** 0.45 0.67 - 1.06 0.69 1.61 0.44 *** 0.30 0.64 4620

Latvia 0.40 *** 0.30 0.53 - 0.74 0.48 1.14 0.22 *** 0.14 0.36 3643

Lithuania 0.51 *** 0.42 0.62 - 1.23 0.84 1.81 0.17 *** 0.12 0.23 4133

Luxembourg 0.58 *** 0.52 0.65 1.87 *** 1.32 2.63 0.95 0.59 1.51 0.49 *** 0.39 0.61 4739

Mexico 0.61 *** 0.57 0.65 - 0.94 0.75 1.18 0.43 *** 0.37 0.51 27499

Netherlands 0.53 *** 0.40 0.71 1.97 ** 1.19 3.26 1.32 0.89 1.96 0.49 *** 0.36 0.65 4175

New Zealand 0.36 *** 0.29 0.43 1.32 0.96 1.81 0.97 0.68 1.37 0.43 *** 0.31 0.61 4053

Norway 0.63 *** 0.52 0.77 1.97 *** 1.35 2.86 0.95 0.62 1.44 0.32 *** 0.23 0.43 4268

Poland 0.42 *** 0.34 0.51 - 1.76 *** 1.28 2.43 0.26 *** 0.19 0.36 4377

Portugal 0.40 *** 0.33 0.49 2.27 ** 1.31 3.94 0.80 0.50 1.30 0.32 *** 0.23 0.43 5111

Romania 0.51 *** 0.43 0.61 - 0.96 0.68 1.35 0.33 *** 0.24 0.46 4548.6

Slovak Republic 0.21 *** 0.15 0.29 - 0.89 0.53 1.51 0.42 *** 0.28 0.62 4221

Slovenia 0.49 *** 0.42 0.57 1.79 ** 1.22 2.64 0.98 0.69 1.40 0.20 *** 0.14 0.28 5497

Spain 0.50 *** 0.44 0.56 1.86 *** 1.39 2.48 0.91 0.60 1.37 0.39 *** 0.32 0.49 23440

Sweden 0.54 *** 0.44 0.65 2.61 *** 1.79 3.80 1.04 0.65 1.69 0.26 *** 0.18 0.37 4213

Switzerland 0.50 *** 0.44 0.58 2.10 *** 1.53 2.88 1.11 0.86 1.45 0.37 *** 0.30 0.46 10301

Turkey 0.55 *** 0.44 0.68 - 1.38 0.70 2.71 0.23 *** 0.16 0.35 4118

United Kingdom 0.48 *** 0.39 0.59 1.19 0.72 1.97 1.22 0.86 1.73 0.47 *** 0.34 0.66 11075

United States 0.50 *** 0.42 0.60 0.70 0.46 1.06 1.21 0.82 1.78 0.39 *** 0.29 0.52 4374

OECD Average 0.47 *** 0.38 0.56 1.85 0.71 4.80 1.08 0.73 1.60 0.34 *** 0.25 0.46

Source: PISA 2012 data. Note: The results on immigrant status are not presented for countries with a share of students with immigrant background
less than 5% of the total student sample, although it was included into all those models as a control. The model for Israel does not include a single
parent variable due to data availability. *** significant at 1% level, ** significant at 2% level, * significant at 5% level. 
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Figure 6 – Likelihood of being in the bottom 10th percentile in mathematics associated
with socio-economic disadvantage (bottom quartile of PISA ESCS index relative to top quartile)

Source: PISA 2000, 2003, 2006, 2009, 2012 data. Note: All 2012 values statistically significant from zero. Statistically significant difference
between 2006 and 2012 is marked by darker colour. 

4.3.2 Immigrant status

Although PISA organisers report that in 2012 students from immigrant backgrounds were
on average less disadvantaged in mathematical performance than in 2003 (OECD, 2013a),
our analysis shows little significant change in the risks of low achievement associated with
immigrant background between 2003 and 2012 or 2006 and 2012 when the socio-economic status
of students is taken into account. 

The case of Germany can be illustrative in this regard as the change is statistically significant in both
periods (between 2003 and 2012 and between 2006-2012). We observe a reduction in the odds of
being in the bottom group in mathematics for immigrant students from 6.6 in 2003 to 4.7 in 2006
and a further drop to 2.8 in 2012 compared to the non-immigrant group (Figure 7). However, after
controlling for SES in the period between 2003 and 2012 the scale of effect is halved and the change
is statistically significant only at the 5% level. It remains significant in the later period (2006-2012)
with a similar effect of SES control suggesting that a reduction in differences between students
with immigrant and non-immigrant backgrounds was achieved primarily by addressing the
socio-economic aspect of immigration (e.g. reducing differences between poor and non-poor children
with immigrant background). The observed period of change coincides with the reforms discussed
earlier to tackle socio-economic disparity in education. Very similar dynamics in the reduction of
the odds for low-achievement, after controlling for family background, are observed in Switzerland
in all three subjects, in maths and science in Ireland, and in science only in Mexico and Spain.
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We find a regressive trend in the likelihood of immigrant youth falling into the bottom of the
achievement group in reading in Sweden and Slovenia between 2006 and 2012. For example,
the odds of immigrant students scoring in the bottom decile in reading increased from factor 2.3
in 2006 to factor 3.8 in 2012. But the effect of change loses its significance after accounting for ESCS.
This implies that this regressive trend could be attributing to the widening gap between socially
disadvantaged immigrant students and their peers. 

Figure 7 – Likelihood of being in the bottom 10th percentile in mathematics associated
with immigration status (first and second generation)

Note: PISA 2000, 2003, 2006, 2009, 2012 data. Statistically significant values for 2012 and the change between 2006 and 2012 are marked
in a darker colour. The graph excludes countries with the proportion of students with immigrant background below 5%. 

4.3.3 Non-test language.

The trend across countries over the years in addressing language disadvantage is rather mixed.
No single educational system managed to fully compensate for disadvantage associated with
a bilingual (or possibly trilingual) background and quite a few show a regressive trend.
Switzerland is the only country that made significant progress over the years in all three subjects:
the odds of being in the bottom group in mathematics for 15-year-olds with a non-test language
spoken at home was reduced from over factor 5 in 2006 to less than factor 2 in 2012. Similarly,
a large reduction was achieved in reading. In Germany, the odds were also halved in mathematics
and science between 2006 and 2012. In reading, significant change is observed between 2003
and 2012 (from factor 10 to factor 3 respectively). 

Language disadvantage significantly increased in Italy in all three subjects. A subject-specific
regressive trend is observed in New Zealand (mathematics), Luxemburg and the Netherlands
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(reading), and Australia (science). Also associated with language disadvantage, a dramatic double
increase in the likelihood of being in the bottom group in all three subjects was found in
the Slovak Republic between 2006 and 2012.

Figure 8 – Likelihood of being in the bottom achievement group in reading associated with
home language different from the test language

Source: PISA 2000, 2003, 2006, 2009, 2012 data. Note: Statistically significant values are marked in dark colour. Countries with less than
5% of students reporting a non-test language spoken at home are excluded. These are Chile, Croatia, Hungary, Japan, Republic of Korea,
Poland and Romania. 

4.3.4 Single parenthood

For some countries there was an encouraging trend in narrowing the differences between students
from single-parent households and other family types after controlling for socio-economic
background between PISA rounds 2003-2012. In mathematics, we find significant reductions in
the odds of 15-year-olds from single-parent families being in the bottom 10th percentile group
for mathematics in Australia, Canada, Ireland, Hungary, Mexico and United States. But the change
holds statistical significance after controlling for socio-economic background only in Australia and
the United States. This suggests that the change in Canada, Ireland, Hungary and Mexico was due
to narrowing the differences in performance between socially disadvantaged and other students
from single parent households (the socio-economic aspects of single-parent households).
A similar scenario is observed in reading where, among 8 countries with a positive trend between
2003 and 2012 (Australia, Canada, Czech Republic, Ireland, France, Mexico, New Zealand and
United States), in only four (Australia, France, New Zealand, and United States) can the change
be attributed to addressing the independent effects of family structure (Figure 9). In science,
where we can only compare change from 2009 to 2012, significant reduction of odds after
controlling for family SES is found in Bulgaria, the Czech Republic, Germany and Mexico. 
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Figure 9 – Likelihood of being in the bottom 10th percentile in reading associated with living in
a single parent household

Source: PISA 2000, 2003, 2006, 2009, 2012 data. Note: Statistically significant values are marked in darker colour. Only countries
with valid data are included. 

4.3.5 Gender

The overall picture of gender disparity remained very stable over time. For a few countries where
we can observe statistically significant change in the gender gap between PISA 2006 and PISA 2012
(after controlling for socio-economic background), this happened mostly due to lower odds for girls
scoring in the bottom decile. The exception is the United Kingdom in maths where the odds for girls
falling into a low-achieving group increased incrementally but remained close to gender parity.
Another country where we observe statistically significant change, holding ESCS constant,
is Latvia which reduced the odds of being in a low achievement group, but the scale of gender
disparity was relatively small. 

The two other countries that show statistically significant change in the likelihood of girls being
in the bottom 10th percentile are Germany (in reading and science) and Sweden (in science),
after controlling for family SES. In all cases the direction of change was in favour of girls.
For example, in 2006 girls in Germany were 42% as likely as boys to be in the bottom group
in reading, while in 2012 the odds were 62% (Figure 10). In science however, the gender disparity
narrowed as girls were at risks of low-achievement compared to boys in 2006 (odds ratio of 1.5)
while in 2012 they faced slightly lower odds (0.91) than boys. 

After controlling for socio-economic status the change was no longer significant in Finland (maths),
Chile, Lithuania, United Kingdom (reading and science), Portugal, (reading), Czech Republic
and Latvia (science). This might indicate that changes the gender gap was primarily a by-product
of socio-economic disparity.
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Figure 10 – Likelihood of a girl scoring in the 10th percentile in reading compared to boys.

Source: PISA 2006, 2012 data. Note: Statistically significant values are marked in a darker colour. All 2012 values are statistically
significant from zero. Romania was excluded due to data availability. 

5. DISCUSSION 

This analysis contributes to the body of evidence on educational disadvantage. By focusing on
the group of low achievers (those in the bottom 10th percentile of educational distribution)
this analysis differs from many other cross-national studies, which examine the group differences
in average achievements.

Socio-economic status, as measured by the PISA ESCS index, remains one of the most consistent,
strongest and persistent direct influences on low achievement and cross-subject low performance
across the sample of 39 industrialized countries. It also closely interconnected with risks of
low achievement through immigration, and to a lesser degree to all other factors examined
including gender. On average, across the OECD countries, the odds of socially disadvantaged youth
(the group in the bottom quartile of the ESCS index) being in the low achievement group in any of the
subjects is about five times that of the most privileged students. The influence of socio-economic
disadvantage is persistent over time, but the examples of Germany, Portugal and some other
countries, which managed to reduce the negative effects over time, are encouraging. The mechanisms
and drivers of change can be complex and multileveled with changes in the socio-demographic
composition of students, as well as policy changes at the school level, all playing a role.
Given what we know about the disaggregated component of the ESCS index and the role of
parental occupation as an influence on student achievement (Jerrim, 2012), it is clear that wider
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socio-economic and institutional structures within society also have a role to play.
Further nation-specific analysis is needed to examine change in the context of barriers to
academic progress for low-achievers.  

Economic and other types of family migration are the reality of an increasing number of
industrialized nations (Castles, 2013). However, it has to be remembered that our data does not
capture the most recent refugee crisis in some of the countries under review here, nor it was
our intention to differentiate between the different categories of immigrant student population.
Rather, the interest was on the effectiveness and potential of systems to integrate and support
the learning of all non-native students. The complexity of the immigration landscapes across
our sample of countries, which is evident from the substantial variations among countries in
the levels and composition of the immigrant student population points to the need to compare
‘like for like’. We find that the Scandinavian countries (Denmark, Norway, and Sweden) are among
the nations with the highest risk of low achievement among immigrant students even after
controlling for socio-economic status. At the same time, traditional immigration countries such
as Australia and Canada manage to mitigate the influence of immigration background on low
achievement relatively well. This is generally in line with previous comparative work on average
PISA achievement among immigrant and non-immigrant youth (Reiderer & Verwiebe, 2015). 

The continuous pressures of international migration and changes in the composition of student
populations related to it in some European countries now makes it a matter of urgency for policy
makers to recognise the challenges of immigration for children and the multiple pathways
through which it affects learning. Progress in this regard has been limited and non-uniform.
The few countries where change was observed appear to be focused on socially disadvantaged
immigrant youth. There is no uniform direction of change as some countries make significant
progress in better integrating socially disadvantaged immigrant children (Germany, Ireland and
Switzerland) while others experienced regressive trends (Slovenia in reading, France in science). 

Our findings support the earlier evidence on the adverse effects of language disadvantage on
school achievement. While it is undeniably closely linked to the immigration status of students,
language disadvantage should not be equated with opportunities for immigrant children alone
as in some countries it reflects the opportunities of instruction on minority languages.
Changes in risks associated with language disadvantage have been mixed and subject-specific,
with the likelihood of falling into the bottom achievement group associated with language
disadvantage increasing in a number of countries. As language is a direct input into the learning
process, it is an appropriate policy target. A variety of approaches to language learning support
can be developed in the context of ethnic and cultural diversity of local communities. 

Coming from a single parent household is no longer a dominating risk factor for low achievement,
as indicated by a positive trend towards parity in observed odds between different family types.
In only two countries in our sample (Poland and Greece) is this still not the case after accounting for
the socio-economic characteristics of students. This places even more pressure on their educational
systems to address these differences. 
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Our results indicate very strongly that educational disadvantage has to be viewed through
a gendered lenses. In many countries boys face higher risks than girls of being in the bottom
achievement group even in subjects stereotypically considered to show a stronger performance
by boys (maths and science). The association is particularly strong in reading. Policy concerns can
be wide-ranging since 15-year-old boys are also vulnerable to other behavioural and social risks. 

The characteristics of children below proficiency level 2 in all three subjects tested in alternative
models are largely similar to the profile of children in the bottom 10 per cent. This consistency
implies that the socio-demographic risks of educational disadvantage are not dramatically different,
so both measures can be used for policy monitoring with an appropriate adjustment to the
national standards of achievement. Our findings flag the need for a flexible approach in identifying
the educationally disadvantaged group. Countries with both high quality educational systems and
very low levels of cross-subject low performance, such as Estonia, Finland, Japan or
Republic of Korea, should broaden their policy attention to a wider group of children – all those
scoring in the bottom 10th percentile. Meanwhile, for countries with a much higher level of low
performance, such as Bulgaria, Chile, Mexico and the Slovak Republic, supporting a wider group
of children below proficiency levels based on their national educational standards can be an
appropriate policy direction, along with efforts to raise the overall quality of universal provision.

There are limitations to this analysis. The primary goal was to provide an aggregate view of the
relationship between socio-economic disadvantage and low achievement. For policy purposes at the
national level it might be useful to disentangle the effects of individual components of the ESCS index
and other characteristics of disadvantage providing evidence for a more differentiated policy response.
The analysis is also limited to individual and family characteristics of students and does not take into
account the differences between schools. It is possible that for some countries socio-economic
segregation at the school level can be a much more influential factor than individual socio-economic
differences. For example, according to PISA (OECD, 2013a, Volume II: 46), in the United Kingdom
socio-economic status explains 62% of variation among schools within the same region. 

Lastly, it is worth remembering that as the analysis is based on the cross-sectional dataset of academic
achievement, with different cohorts of students in each round. It can only be indicative of the change
in the association between the likelihood of being in the bottom group and different factors between
PISA rounds. For example, the effect of non-test language spoken at home can be relatively short-lived
for those students who moved recently to the country. Longitudinal evidence is needed to determine
the persistence of each driver of educational disadvantage at the individual child level. 

Focusing this comparative analysis on the socio-demographic drivers of low achievement and
their evolution over time means recognizing the challenges faced by national educational systems
in addressing bottom-end inequality of educational outcomes and poor academic performance.
In this way, our study of a ‘bigger picture’ across a large sample of industrialized countries
will hopefully stimulate a more disaggregated and contextually grounded assessment of barriers
for students’ progress at the national and sub-national levels. 
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APPENDIX

Results of the analysis on cross-subject low-performance (not reaching proficiency level 2 in all
three subjects)

Appendix A: Cross-subject low performance

Results of the analysis on cross-subject low-performance (not reaching level 2 in all three subjects)

Figure A.1 – The proportion of all socially disadvantaged students (bottom quartile on ESCS index)
who fail to score above proficiency level 2 in all three subjects

Source: PISA 2012 
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Figure A.2 – Share of children below proficiency level 2 in all three subjects by immigrant status

Source: PISA 2012 data. Note: The sample is restricted to countries with 5 or more per cent of immigrant students in the total student population. 

Figure A.3 – Share of children below proficiency level 2 in all three subjects by type of household

Source: PISA 2012 data. Note: Israel is not included due to high missing values. 
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Figure A.4 – Share of children below proficiency level 2 in all three subjects by gender

Source: PISA 2012 data 

Figure A.5 – Share of children below proficiency level 2 in all three subjects by parents’
employment status

Source: PISA 2012 data.
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Figure A.6 – Difference in probability of falling in the low performance group between bottom quartile
(the most disadvantaged on ESCS index) and the most advantaged students in 2006 and 2012.

Source: PISA 2006, 2012. Note: Bars represent percentage point difference in the probability of scoring below proficiency level 2 in all
three subjects. All 2012 values are statistically significant. Statistically significant change between 2006 and 2012 is shown in a dark
colour. United States data on literacy in PISA 2006 is unavailable due to unreliable sampling.
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Appendix B: Low achievement (scoring at 10th percentile) – full model 2012 

Table A.1 – The effects of socio-economic disadvantage, gender, immigration and single parenthood on
the likelihood of low-achievement in mathematics (results of logistic regression)

ESCS Immigrant Single Parent Gender
Country

OR Sig -95 +95 OR Sig -95 +95 OR Sig -95 +95 OR Sig -95 +95
N

Australia 0.42 *** 0.37 0.48 0.73 ** 0.59 0.89 0.92 0.73 1.17 1.14 0.94 1.39 12451

Austria 0.42 *** 0.34 0.53 2.40 *** 1.71 3.39 1.09 0.69 1.72 1.44 * 1.04 2.00 4389

Belgium 0.44 *** 0.38 0.52 2.52 *** 1.81 3.49 1.25 0.83 1.90 0.98 0.73 1.32 7829

Bulgaria 0.40 *** 0.31 0.52 - 0.68 0.42 1.11 0.82 0.60 1.12 4406

Canada 0.49 *** 0.44 0.55 1.15 0.89 1.49 1.06 0.82 1.37 1.16 0.96 1.41 19259

Chile 0.47 *** 0.41 0.54 - 1.07 0.74 1.54 1.67 *** 1.25 2.24 6177

Croatia 0.51 *** 0.42 0.61 1.01 0.68 1.50 0.76 0.48 1.22 0.99 0.73 1.35 4755

Czech Republic 0.34 *** 0.24 0.48 - 0.97 0.65 1.45 1.12 0.79 1.59 5071

Denmark 0.47 *** 0.40 0.56 2.83 *** 2.07 3.87 1.18 0.82 1.70 1.28 0.94 1.73 6826

Estonia 0.46 *** 0.39 0.54 2.34 *** 1.52 3.61 0.74 0.46 1.19 0.99 0.74 1.32 4295

Finland 0.53 *** 0.45 0.62 - 1.21 0.89 1.64 0.72 ** 0.58 0.90 7983

France 0.36 *** 0.29 0.44 2.47 *** 1.65 3.72 1.04 0.71 1.52 0.93 0.71 1.20 4158

Germany 0.42 *** 0.34 0.53 1.52 * 1.01 2.29 0.88 0.62 1.25 1.26 0.93 1.71 3725

Greece 0.47 *** 0.40 0.55 1.82 * 1.08 3.07 1.68 * 1.03 2.72 0.77 0.59 1.01 4763

Hungary 0.33 *** 0.27 0.40 - 0.85 0.57 1.27 1.06 0.73 1.55 4463

Iceland 0.59 *** 0.47 0.74 - 1.21 0.76 1.94 0.77 0.57 1.05 3171

Ireland 0.39 *** 0.33 0.46 1.02 0.64 1.63 1.14 0.72 1.82 1.18 0.84 1.65 4522

Israel 0.42 *** 0.36 0.50 0.65 * 0.43 0.98 1.00 1.00 1.00 0.72 0.51 1.01 4773

Italy 0.55 *** 0.50 0.60 2.06 *** 1.62 2.63 0.99 0.76 1.29 1.09 0.90 1.32 29052

Japan 0.43 *** 0.34 0.55 - 1.35 0.98 1.86 1.08 0.81 1.44 6000

Korea 0.54 *** 0.45 0.65 - 1.06 0.73 1.53 1.04 0.73 1.46 4620

Latvia 0.44 *** 0.35 0.56 - 0.81 0.52 1.25 0.80 0.56 1.14 3643

Lithuania 0.46 *** 0.39 0.55 - 1.14 0.82 1.57 0.82 0.60 1.12 4133

Luxembourg 0.56 *** 0.48 0.65 1.63 ** 1.15 2.31 1.03 0.66 1.60 1.71 *** 1.39 2.12 4739

Mexico 0.63 *** 0.58 0.69 - 0.99 0.82 1.20 1.30 ** 1.08 1.56 27499

Netherlands 0.54 *** 0.42 0.68 1.87 * 1.14 3.08 1.34 0.90 1.98 1.20 0.92 1.56 4175

New Zealand 0.34 *** 0.27 0.43 1.26 0.90 1.77 0.88 0.54 1.43 1.02 0.78 1.32 4053

Norway 0.60 *** 0.50 0.72 2.11 *** 1.42 3.12 1.15 0.79 1.68 0.93 0.70 1.24 4268

Poland 0.34 *** 0.28 0.43 - 1.72 * 1.10 2.68 0.84 0.64 1.11 4377

Portugal 0.42 *** 0.35 0.50 2.05 * 1.18 3.58 0.92 0.60 1.43 1.01 0.77 1.34 5111

Romania 0.49 *** 0.41 0.57 - 1.01 0.75 1.35 1.04 0.74 1.46 4543

Slovak Republic 0.25 *** 0.18 0.35 - 1.18 0.77 1.82 1.04 0.80 1.36 4221

Slovenia 0.45 *** 0.38 0.54 1.55 * 1.08 2.21 1.19 0.78 1.81 1.03 0.80 1.32 5497

Spain 0.46 *** 0.40 0.54 2.12 *** 1.50 3.00 0.94 0.73 1.20 1.15 0.93 1.42 23440

Sweden 0.53 *** 0.44 0.64 2.53 *** 1.81 3.53 1.15 0.72 1.84 0.74 0.52 1.05 4213

Switzerland 0.54 *** 0.47 0.63 2.47 *** 2.03 3.01 1.23 0.90 1.69 1.18 0.96 1.45 10301

Turkey 0.59 *** 0.51 0.69 - 1.29 0.66 2.54 1.25 0.86 1.82 4118

United Kingdom 0.49 *** 0.40 0.60 1.29 0.81 2.03 1.32 0.99 1.76 1.03 0.78 1.36 11075

United States 0.49 *** 0.41 0.57 0.82 0.56 1.19 1.14 0.80 1.63 0.98 0.74 1.29 4374

OECD Average 0.46 *** 0.38 0.55 1.83 0.68 4.96 1.12 0.76 1.66 1.06 0.80 1.41

Source: PISA 2012 data. Note: The results on immigrant status are not presented for countries with a share of students with immigrant background
less than 5% of the total student sample, although it was included into all those models as a control. The model for Israel does not include a single-
parent variable due to data availability. *** significant at 1% level, ** significant at 2% level, * significant at 5% level.
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Table A.2 – Effects of socio-economic disadvantage, gender, immigration and single parenthood on the
likelihood of low-achievement in science (results of logistic regression)

ESCS Immigrant Single Parent Gender
Country

OR Sig -95 +95 OR Sig -95 +95 OR Sig -95 +95 OR Sig -95 +95
N

Australia 0.45 *** 0.41 0.51 0.94 0.75 1.18 1.00 0.79 1.26 0.92 0.77 1.09 12451

Austria 0.42 *** 0.34 0.52 3.28 *** 2.31 4.65 1.31 0.80 2.15 1.05 0.76 1.46 4389

Belgium 0.43 *** 0.37 0.51 2.56 *** 1.76 3.71 1.21 0.84 1.74 0.80 0.60 1.06 7829

Bulgaria 0.39 *** 0.30 0.51 - 0.76 0.48 1.19 0.50 *** 0.34 0.74 4406

Canada 0.53 *** 0.47 0.60 1.37 * 1.07 1.76 1.11 0.87 1.40 0.92 0.76 1.12 19259

Chile 0.49 *** 0.42 0.57 - 1.17 0.72 1.91 0.97 0.72 1.33 6177

Croatia 0.53 *** 0.45 0.63 1.25 0.87 1.80 0.95 0.57 1.57 0.61 ** 0.45 0.82 4755

Czech Republic 0.32 *** 0.22 0.45 - 0.87 0.57 1.31 0.87 0.61 1.24 5071

Denmark 0.42 *** 0.35 0.50 2.80 *** 2.06 3.82 1.28 0.90 1.81 0.92 0.68 1.24 6826

Estonia 0.55 *** 0.44 0.67 2.53 *** 1.67 3.81 0.91 0.67 1.25 0.78 0.61 1.01 4295

Finland 0.57 *** 0.50 0.66 - 1.23 0.93 1.64 0.55 *** 0.44 0.70 7983

France 0.38 *** 0.31 0.46 3.19 *** 2.02 5.04 0.93 0.67 1.31 0.67 ** 0.49 0.91 4158

Germany 0.43 *** 0.35 0.53 2.03 *** 1.39 2.96 0.82 0.57 1.20 0.85 0.61 1.20 3725

Greece 0.50 *** 0.41 0.60 1.74 0.98 3.09 1.73 * 1.05 2.85 0.51 *** 0.38 0.68 4763

Hungary 0.34 *** 0.27 0.43 - 0.82 0.51 1.31 1.08 0.81 1.43 4463

Iceland 0.60 *** 0.50 0.71 - 1.39 0.77 2.53 0.80 0.56 1.13 3171

Ireland 0.40 *** 0.33 0.47 - 1.03 0.69 1.54 0.84 0.58 1.20 4522

Israel 0.49 *** 0.41 0.58 0.66 0.39 1.12 m m m 0.52 *** 0.38 0.70 4773

Italy 0.53 *** 0.49 0.58 2.12 *** 1.66 2.71 0.97 0.73 1.29 0.83 * 0.69 1.00 29052

Japan 0.48 *** 0.39 0.60 - 1.33 0.96 1.85 0.95 0.72 1.26 6000

Korea 0.60 *** 0.49 0.72 - 0.99 0.71 1.38 0.81 0.58 1.14 4618

Latvia 0.48 *** 0.39 0.59 - 0.69 0.43 1.10 0.52 *** 0.36 0.75 3643

Lithuania 0.50 *** 0.42 0.61 - 1.27 0.86 1.88 0.51 *** 0.38 0.69 4133

Luxembourg 0.54 *** 0.48 0.60 2.37 *** 1.76 3.18 0.98 0.64 1.50 1.23 * 1.00 1.51 4739

Mexico 0.63 *** 0.57 0.69 - 0.98 0.75 1.29 0.97 0.84 1.12 27499

Netherlands 0.54 *** 0.42 0.70 2.58 *** 1.68 3.96 1.50 * 1.05 2.12 0.98 0.75 1.28 4175

New Zealand 0.36 *** 0.29 0.44 1.75 ** 1.24 2.46 0.83 0.56 1.24 0.92 0.67 1.26 4053

Norway 0.62 *** 0.51 0.76 3.09 *** 2.10 4.55 0.97 0.65 1.43 0.88 0.68 1.15 4268

Poland 0.38 *** 0.32 0.46 - 1.67 ** 1.19 2.36 0.80 0.61 1.03 4377

Portugal 0.41 *** 0.32 0.52 2.18 * 1.18 4.00 0.98 0.62 1.54 0.76 0.53 1.08 5111

Romania 0.52 *** 0.42 0.64 - 0.87 0.57 1.34 0.78 0.60 1.01 4543

Slovak Republic 0.18 *** 0.13 0.25 - 0.88 0.61 1.28 1.07 0.74 1.55 4221

Slovenia 0.49 *** 0.43 0.55 1.74 ** 1.22 2.50 1.18 0.74 1.90 0.72 ** 0.58 0.90 5497

Spain 0.48 *** 0.42 0.54 1.92 *** 1.37 2.69 0.91 0.68 1.22 0.91 0.74 1.13 23440

Sweden 0.54 *** 0.44 0.65 3.10 *** 2.12 4.54 1.06 0.65 1.72 0.58 *** 0.43 0.78 4213

Switzerland 0.53 *** 0.47 0.60 3.19 *** 2.54 4.01 1.28 0.94 1.76 1.01 0.80 1.27 10301

Turkey 0.59 *** 0.50 0.70 - 1.21 0.58 2.50 0.59 ** 0.41 0.84 4118

United Kingdom 0.45 *** 0.38 0.54 1.37 0.97 1.94 1.14 0.84 1.55 1.04 0.80 1.37 11075

United States 0.53 *** 0.46 0.61 1.06 0.75 1.50 1.16 0.82 1.65 0.72 * 0.54 0.96 4374

OECD Average 0.46 *** 0.38 0.56 2.07 0.87 4.90 1.10 0.74 1.64 0.83 0.62 1.11

Source: PISA 2012 data. Note: The results on immigrant status are not presented for countries with a share of students with immigrant background
less than 5% of the total student sample, although it was included into all those models as a control. The model for Israel does not include a
single-parent variable due to data availability. *** significant at 1% level, ** significant at 2% level, * significant at 5% leve
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Table A.3 – Effects of socio-economic disadvantage, gender, single parenthood and the non-test language
spoken at home on the likelihood of low-achievement in reading (results of logistic regression)

ESCS Immigrant Single Parent Gender
Country

OR Sig -95 +95 OR Sig -95 +95 OR Sig -95 +95 OR Sig -95 +95
N

Australia 0.46 *** 0.41 0.51 0.37 *** 0.31 0.44 0.11 0.13 9.26 1.51 *** 1.22 1.88 13049

Austria 0.45 *** 0.36 0.57 0.35 *** 0.25 0.50 0.29 0.13 8.20 2.50 *** 1.72 3.64 4417

Belgium 0.43 *** 0.37 0.51 0.40 *** 0.31 0.53 0.19 0.12 10.75 2.00 *** 1.51 2.66 7927

Bulgaria 0.50 *** 0.38 0.64 0.19 *** 0.12 0.28 0.23 0.10 16.95 4.14 *** 2.57 6.66 4491

Canada 0.54 *** 0.49 0.59 0.36 *** 0.29 0.46 0.11 0.11 12.52 1.39 ** 1.13 1.73 19576

Switzerland 0.44 *** 0.39 0.49 0.39 *** 0.32 0.48 0.13 0.14 7.23 1.53 ** 1.12 2.09 10481

Chile 0.46 *** 0.38 0.55 0.38 *** 0.27 0.52 0.18 0.12 10.37 2.52 0.93 6.82 6212

Czech Republic 0.33 *** 0.25 0.44 0.35 *** 0.24 0.49 0.20 0.14 7.60 2.24 ** 1.30 3.88

Germany 0.47 *** 0.39 0.56 0.30 *** 0.21 0.43 0.21 0.15 5.52 2.21 *** 1.39 3.54 3902

Denmark 0.44 *** 0.37 0.52 0.39 *** 0.30 0.50 0.17 * 0.08 25.32 1.99 *** 1.35 2.95 6892

Spain 0.49 *** 0.44 0.55 0.40 *** 0.33 0.49 0.20 0.14 6.38 1.39 ** 1.12 1.72 23746

Estonia 0.58 *** 0.49 0.69 0.26 *** 0.19 0.36 0.19 0.16 4.39 1.86 ** 1.26 2.74 4352

Finland 0.54 *** 0.47 0.63 0.20 *** 0.14 0.28 0.17 0.13 8.41 4.69 *** 3.69 5.97 8033

France 0.37 *** 0.30 0.44 0.32 *** 0.24 0.42 0.21 0.17 3.87 2.63 *** 1.77 3.89 4188

Greece 0.52 *** 0.44 0.62 0.23 *** 0.17 0.31 0.20 ** 0.05 71.06 2.73 *** 1.86 4.00 4823

Croatia 0.50 *** 0.42 0.59 0.18 *** 0.13 0.26 0.26 0.18 2.57 2.70 *** 1.53 4.75 4805

Hungary 0.39 *** 0.31 0.49 0.31 *** 0.21 0.47 0.21 0.12 11.24 1.80 0.50 6.55 4490

Ireland 0.38 *** 0.31 0.46 0.39 *** 0.27 0.58 0.21 0.15 6.18 1.54 0.86 2.76 4586

Iceland 0.62 *** 0.51 0.74 0.25 *** 0.17 0.35 0.21 0.11 13.97 3224

Italy 0.56 *** 0.51 0.62 0.32 *** 0.27 0.39 0.16 0.16 4.23 2.67 *** 2.26 3.17 29653

Japan 0.48 *** 0.38 0.61 0.43 *** 0.32 0.58 0.16 0.10 16.46 6004

Korea 0.54 *** 0.44 0.66 0.43 *** 0.29 0.63 0.21 0.13 8.30 4636

Lithuania 0.51 *** 0.42 0.63 0.18 *** 0.13 0.24 0.19 0.10 17.27 3.95 *** 2.78 5.61 4184

Luxembourg 0.54 *** 0.48 0.61 0.46 *** 0.37 0.58 0.23 0.15 5.79 2.50 * 1.12 5.56 4804

Latvia 0.41 *** 0.31 0.54 0.22 *** 0.14 0.35 0.22 0.17 3.58 1.94 * 1.02 3.68 3671

Mexico 0.63 *** 0.59 0.68 0.45 *** 0.38 0.52 0.11 0.14 6.51 2.91 *** 2.19 3.88 27793

Netherlands 0.53 *** 0.41 0.69 0.49 *** 0.37 0.65 0.20 0.10 17.88 2.84 *** 1.78 4.55 4206

Norway 0.64 *** 0.53 0.79 0.31 *** 0.23 0.42 0.22 0.14 7.27 2.89 *** 1.99 4.19 4297

New Zealand 0.39 *** 0.32 0.47 0.43 *** 0.31 0.60 0.17 0.13 8.23 3.19 *** 2.33 4.38 4101

Poland 0.43 *** 0.35 0.52 0.26 *** 0.19 0.36 0.16 *** 0.06 55.75 4427

Portugal 0.41 *** 0.34 0.50 0.31 *** 0.23 0.43 0.24 0.16 4.58 1.87 * 1.11 3.16 5179

Romania 0.52 *** 0.43 0.62 0.33 *** 0.23 0.45 0.17 0.15 6.06 4597

Slovak Republic 0.29 *** 0.23 0.38 0.41 *** 0.27 0.64 0.26 0.14 7.40 5.12 *** 2.90 9.04 4245

Slovenia 0.49 *** 0.42 0.58 0.20 *** 0.14 0.28 0.18 0.14 7.03 2.38 *** 1.68 3.37 5541

Sweden 0.54 *** 0.45 0.64 0.28 *** 0.20 0.38 0.23 0.13 9.19 3.28 *** 2.22 4.85 4252

Turkey 0.61 *** 0.50 0.74 0.25 *** 0.17 0.36 0.34 0.09 20.51 2.68 ** 1.31 5.49 4173

United Kingdom 0.48 *** 0.39 0.58 0.48 *** 0.35 0.66 0.17 0.11 14.12 1.23 0.80 1.88 11213

United States 0.55 *** 0.46 0.65 0.39 *** 0.29 0.52 0.18 0.10 17.74 1.14 0.75 1.73 4446

Source: PISA 2012. Note: The results on the non-test language spoken at home are not presented for countries with a share of students with
immigrant background less than 5% of the total student sample, although it was included into all those models as a control.
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