®

Check for
updates

Chapter 3

Measuring Equity Across the Nordic
Education Systems—Conceptual

and Methodological Choices

as Implications for Educational Policies

Oleksandra Mittal, Trude Nilsen, and Julius K. Bjornsson

Producing sound analyses should not only be done out of
methodological considerations; the quality of analysis may also
have strong political consequences.

(Duru-Bellat & Mingat, 2011)

Abstract Ever since international large-scale student assessments made it possible
to rank countries according to their equitability, Nordic countries have topped these
rankings. Nevertheless, a decline in equity has been reported lately. However, the
process of empirical enquiry that leads to specific inferences on equity partly stays
obscure to education decision-makers. This unawareness of the boundaries of spe-
cific methodological and analytical approaches may lead to wrong interpretations
and policy implications. Therefore, our aim is to discuss and empirically illustrate
how the array of choices taken throughout the research process, from equity concep-
tualization and operationalization to its measurement, may affect the inferences on
educational equity for Nordic countries. Our sample includes fourth- and eighth-
grade students from Norway, Sweden, Denmark and Finland who participated in
TIMSS 2015. We applied two-level multigroup regression models within the struc-
tural equation modelling framework to investigate the sensitivity of the countries’
level of equity to: (a) operationalization of the socioeconomic status measure; (b)
operationalization of equity or, in other words, the method of analysis employed
(e.g., bivariate analysis versus univariate); (c) single-level against multilevel ana-
lytical approaches; (d) the grade/age of students; and (e) the choice of the learning
outcome across subject domains. Prior to the analyses, we estimated the compara-
bility of SES as a latent construct between Nordic countries. Our results confirmed
that some of the most common choices to measure educational equity do matter.
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Thus, we would encourage a researcher to report elaborately on the research process
and inform on its limitations because if interpreted wrongly, it may have unfavour-
able consequences for a particular group of individuals.

Keywords Equity - Nordic countries - TIMSS - Methodological choices

With every cycle of international large-scale assessments (ILSAs), there has been a
“horse-race” with regard to not only academic outcomes (De Lange, 2006), but
extending further to the creation of league tables for which country has the most
equitable education system (Egelund, 2008; Heyneman & Lee, 2014; Mullis,
Martin, & Foy, 2008; Mullis, Martin, Foy, & Hooper, 2017; Organisation for
Economic Co-operation and Development [OECD], 2018, 2019; Schleicher, 2019).
This strive for equity has been significantly shaped by the OECD and Nordic coun-
tries. Specifically, the OECD with Programme for International Student Assessment
(PISA) has influenced the discourse on how equity is conceptualized and measured,
and the Nordic education model has stood out as exemplary in ensuring social cohe-
sion, justice, and security with equal access and learning opportunities for all
(Telhaug, Aasen, & Medias, 2004; Telhaug, Medias, & Aasen, 2006; Witoszek &
Midttun, 2018).

Nordic countries have topped the educational equity rankings over most of the
ILSA cycles; nevertheless, a few recent studies have reported a decline in equity
(e.g., Bakken & Elstad, 2012; Gustafsson, Nilsen, & Hansen, 2018; Gustafsson &
Yang Hansen, 2018; OECD, 2013, 2016; Yang Hansen, 2015). This finding expands
one’s horizons to seek new underlying factors and examine closer the decisions that
researchers take when doing inferences on the equity. Thus, in our chapter, we will
illustrate empirically how a high ranking on the “equity league table” represents
more of a “broad-brush picture” (Leung, 2014), as this ranking is very sensitive to
the choices made by researchers throughout the process of empirical inquiry. Such
rankings may hence not necessarily be a goal to strive for.

The overarching aim of this chapter is twofold: to broaden the discussion of
Chap. 2 on equity and equality by adding an educational measurement perspective,
and to investigate some of the challenges that are common, but not restricted, to the
analysis of educational equity within the framework of ILSAs. Therefore, we intend
for the theoretical part of the chapter first to give a brief explanation of what equity
stands for. Next, we will describe how the current understanding of equity in educa-
tion is based on UNESCO’s perspective on equity as a fourth sustainable develop-
ment goal. Third, we will outline the approaches to measure equity from UNESCO,
the OECD, and broader perspectives. In the fourth section, we will highlight how
different ways of conceptualizing and measuring equity may affect different groups
of individuals. In the concluding part of the overview, we will outline the scope of
research on equity in schools and discuss the operationalization of a socioeconomic
status (SES) measure.
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The discussion will be followed by empirical illustrations of how an equity
league table of Nordic countries may change with each methodological and analyti-
cal decision taken when doing a cross-country comparative analysis with the ILSA
data. To the best of our knowledge, this study represents the first attempt to address
the gaps in existing research on equitability through the joint study of four Nordic
education systems. Moreover, the issues investigated reflect some of the most com-
mon conceptual and methodological choices made. Thus, they will encompass: (a)
the choices of a SES measure for studying equity and the comparability of SES as a
latent construct between the Nordic countries; (b) the sensitivity of countries’ level
of equity to the method of analysis employed (e.g., bivariate analysis versus univari-
ate); (c) single-level against multi-level analytical approaches; (d) effects of the
grade/age of students on inferences about equity; and (e) changes in equity rankings
related to the choice of the learning outcome across subject domains.

As a result, the second empirical part of our chapter may be regarded both as
complementary to our theoretical discussion and as a stand-alone investigation. It
does not address all of the problems discussed in the first part, but it serves as an
example of the common thread of choices made when investigating educational
equity within and across countries. In particular, these choices are to be made when
academic performance is used as the criterion against which developed countries’
education systems! are tested for fairness and inclusion (OECD, 2019). The illustra-
tions will emphasize how fragile the conclusions on equity can be and raise a con-
cern for how a seemingly straightforward process of investigating equity may have
policy implications. Our findings would encourage researchers to report informa-
tively on the research process (Leamer, 1983) in order to enlighten different politi-
cal and educational actors about the boundaries and limitations of conceptualizing,
measuring, and analysing equity within and across schools. Further, our research
may contribute to disentangle the complicated question of educational equity in the
Nordic countries.

3.1 Overview

In this section, we focus on the interpretation of the OECD’s and UNESCO’s per-
spectives on equity and equality. To dive deeper into the philosophical perspectives
on equity in education and to see its multidimensionality, one may want to refer to
Chap. 2. We further describe a number of methods to measure equity and emphasize
the role our empirical inferences may have for different sub-groups of individuals.

'"'We specify only developed countries for a reason. If academic performance is the criterion against
which equity is studied in developed countries, many developing countries still struggle to ensure
equal access to education and high educational attainment. Thus, the latter remains the criterion
against which the education systems of developing countries are tested for equity (Kim, Cho, &
Kim, 2019).
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The overview section is concluded by a summary of SES and its
operationalization.

3.1.1 What Is Equity?

Equity is one of the most widely discussed topics since the end of 1990s due to
economic, social, and cultural globalization, as well as a shift in the understanding
of twenty-first-century values. Both the result and accelerator of these processes —
namely ILSAs — further contribute to putting equity on the agenda. The concept
itself, however, is not new; in fact, Coleman’s (1966) report on Equality of
Educational Opportunity stirred decades of sociological research in education
revolving around the concepts of equality, equity, and equality of educational oppor-
tunity. Since then the definition of equity has undergone many transformations (see
Chap. 2). From being purely theoretical, the concept of equity has become more
practical and measurable in the field of education, standing alongside the concepts
of educational excellence (Van den Branden, Van Avermaet, & Van Houtte, 2011)
and quality (Kyriakides & Creemers, 2011). Furthermore, equity is at the heart of
the post-2015 Education for All (EFA) goals set by UNESCO (Rose, 2015).

To measure educational equity, researchers commonly refer to the OECD and its
broad formulation of equity as variances in learning outcomes not attributable to
variances in the socioeconomic background of students (OECD, 2018). This latter
definition by the OECD encompasses many ways to measure equity, which are dis-
cussed in our further sections. According to the OECD Report “No More Failures:
Ten Steps to Equity in Education” (Field, Kuczera, & Pont, 2007), equity is divided
into fairness and inclusion aspects (OECD, 2012). Inclusion implies that all acquire
the minimum set of skills necessary to be a functional member of society. Fairness
at the same time ensures that personal and social circumstances do not hamper edu-
cational success.

Equity in education, can also be interpreted as the concept of a “fair learning
environment” (Opheim, 2004). According to this concept, each student should have
access to all levels of schooling and a fair chance to succeed based on his or her
abilities and needs, irrespective of background characteristics, biased expectations,
and stereotypes. As a result, this interpretation of equity may lead to specific educa-
tional policies aimed at compensating for the effects of students’ different socioeco-
nomic backgrounds. Such policies may contribute to unequal treatment of students
or unequal distribution of school resources, which however should not lead to dis-
crimination of any group of students. Educational effectiveness research (EER) then
investigates the extent to which schools and teachers can compensate for unjustifi-
able differences in both cognitive and non-cognitive outcomes (Creemers &
Kyriakides, 2008; Kyriakides & Creemers, 2011). Hence, equity implies that
schools have to reduce the impact of students’ socioeconomic background, gender
and ethnicity on their learning outcomes.
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The Nordic education model is based on a drive for fairness and inclusion, as
well as Rawls’ principles of distributive justice and “fair equality of opportunity”
(1999; Chap. 2). These egalitarian principles are foundational to the Nordic society.
Consequently, small achievement gaps between students or sameness in their learn-
ing outcomes irrespective of their wealth, social status, ethnicity, cultural resources,
and gender are considered to be the ideal of the equitable education system
(Blossing, Imsen, & Moos, 2014; Strietholt, 2014).

It is necessary to mention that the concept of educational equity is often used
interchangeably with equality. Although specific boundaries are set between the two
in theory (see, e.g., Espinoza, 2007; Farrell, 1999; Holsinger & Jacob, 2009; Chap.
2), it is still challenging to address them in attempts to measure the concepts and
conduct cross-country comparisons with the data and instruments at hand. In addi-
tion, cultural and political contexts within each country heavily influence the way
equity is perceived and measured. For example, for the Nordic region, equality for
all is essential and fair; however, some other countries believe in excellence and
meritocracy” as the cornerstone of an equitable education system. Therefore, it is
important to remember that both equality and equity in education are two sides of
the same coin, and maintaining the balance between these concepts is imperative.
For example, it is indeed impossible to equalize students’ academic outcomes for a
number of reasons. First, we all are different in so many ways® (Tomlinson, 1999),
and distributing educational resources equally may only increase the achievement
gap. Second, while two students are not likely to get the same job in their adulthood,
each one must have an equally fair chance to become a productive, well-paid, and
happy member of society. Thus, when inequalities in access to education and aca-
demic performance in schools arise, researchers should investigate whether and to
what extent those inequalities are justified. Moreover, researchers should be aware
that their decisions, including the choices of theory, definition, sample, method,
analytical tools, and indicators, might have an irreversible impact on educational
policies that can imbalance the scales of justice for a particular group of individuals.

3.1.2 Equity in Education as a Sustainable Development Goal

Equity has always been both a philosophical and a political concept underpinned by
a variety of theoretical approaches. However, the way it is defined and measured in
education currently is closely connected to the EFA goals set in 1990 at the World
Conference on EFA organized by the United Nations Development Programme
(UNDP), UNESCO, the United Nations International Children’s Emergency Fund

2In meritocratic approach to educational equity, the emphasis is on students’ effort, persistence,
and initiative (Van den Branden et al., 2011). Thus, the main determinant of (non)fairness is the
extent to which the students’ academic performance correlates with their individual abilities and
characteristics, irrespective of SES, cultural belonging, or gender (Espinoza, 2007; UIS, 2018).

3See Chap. 2 for the in-depth overview of diversity theories.
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(UNICEF), and World Bank with Denmark, Finland, Norway, and Sweden among
its co-sponsors (World Conference on Education for All [WCEFA], 1990). At the
time, broad statements were made on developing human values and lifelong learn-
ing as the main goals of equity in education. Nevertheless, the focus was mainly
narrowed to ensuring universal access to primary education as well as decentraliza-
tion and devolution of authority and responsibility for the administration of basic
education to the community. All the Nordic countries aligned with these goals, with
Sweden eventually having a higher decentralized and ability-stratified educational
system. In Sweden, a free school choice was implemented in the early 1990s, and
researchers have claimed that this is the reason for the increased differences between
schools (Gustafsson & Yang Hansen, 2018). In Norway, government officials placed
a new emphasis on “equity through diversity”” somewhere between 1980 and 1990
to replace the idea of “equity through equality”’, which had driven education reforms
in Norway for a century (Solstad, 1997).

When leaders at the World Education Forum in 2000 established the Dakar
Framework for Action with six education goals for the years 2000-2015, the empha-
sis shifted from universal primary education for all and the elimination of gender
disparities to a focus on quality education, excellence for all, and equitable access
to appropriate learning and life-skills programmes for young people and adults
(World Education Forum, 2000). In 2015, the Global Monitoring Report was pub-
lished by UNESCO, which had monitored progress towards the EFA goals and the
two education-related Millennium Development Goals: “Achieve Universal Primary
Education” and “Promote Gender Equality and Empower Women” (UNESCO,
2015). The report made it clear that educational goals and targets set back in 1990
and by the Dakar framework in 2000 were not realized to the full extent because
they were vague and hardly measurable. With the new post-2015 education targets
included in the fourth sustainable development goal, the focus remained on educa-
tional quality but this time centred on equity, which should be clearly articulated,
realistic, and measurable (Rose, 2015). This goal mirrors the new dynamic model of
educational effectiveness (Creemers & Kyriakides, 2008) that incorporates equity
and quality in the studies of school effectiveness.

With equity at heart, the overarching post-2015 target from the EFA Steering
Committee proposal to the UN states: “By 2030, all girls and boys complete free
and compulsory quality basic education of at least nine years and achieve relevant
learning outcomes, with particular attention to gender equality and the most mar-
ginalized” (EFA Steering Committee Technical Advisory Group, 2014). This decla-
ration, of course, brings many equity problems to the discussion, including
improving mean scores, setting minimum learning standards as introduced in some
policies across the nations, estimating performance variation; and investigating
gaps in learning outcomes between different groups of students, such as between
top-achieving students and low-achieving students or the top 10% affluent students
and the 10% most disadvantaged students (Schleicher, 2019). Other equity issues
include analysing to what extent the variation in performance is attributable to stu-
dents’ SES, gender, or ethnicity; the equity of the distribution of secondary educa-
tion; the quantity, quality, and distribution of the teaching force and educational
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resources; equity and inclusiveness in education expenditures; and targeting mar-
ginalized groups of students. All of these challenges are part of the broad educa-
tional equity context and may be investigated using different types of analyses
depending on the set of research questions.

3.1.3 How Can We Measure Equity?

After the unsatisfactory results presented in the Global Monitoring Report in 2015,
and in order to make the targets on inclusive and equitable quality education clearly
defined and adequately measured, the Education 2030 Framework for Action man-
dated the development of new indicators, statistical approaches, and monitoring
tools for the assessment of progress towards the fourth sustainable development
goal (UNESCO, 2015). In response, the UNESCO Institute for Statistics (UIS) pub-
lished The Handbook on Measuring Equity in 2018. This handbook offered a set of
guidelines for researchers on how equity can be defined and measured including
examples of various types of analyses that can be undertaken. The Handbook on
Measuring Equity outlined five possible methods for equity conceptualization and
measurement: minimum standards (minimum achievement definition; Gordon,
1972), equality of condition (distribution of an educational variable or achievement
gaps), impartiality (close to the concepts of horizontal equity* and equality of
opportunity; Berne & Stiefel, 1984; Stewart, 2005), meritocracy (academic out-
comes depend only on the child’s abilities, persistence, and effort, but not on back-
ground characteristics; Gewirtz & Cribb, 2009; Van den Branden et al., 2011), and
redistribution (re-distributing resources in favour of disadvantaged sub-groups of
students, also known as vertical equity; Berne & Stiefel, 1984).

Like UNESCO’s publications, the OECD (2004, 2018) reports on Equity in
Education have been setting standards on equity against which countries’ education
systems are compared. The earlier report (OECD, 2004) touched upon equality of
opportunity and “vertical equity”, and took up the egalitarian stand (Rawls, 1999).
The recent report formulated a broader approach to defining equity which states
that, regardless of differences between students’ learning outcomes, the aim is for
those differences to be “unrelated to their background or to economic and social
circumstances over which students have no control” (OECD, 2018). This quite
open-ended definition highlights the breadth of opportunities for empirical investi-
gation within a school effectiveness paradigm, some of which are outlined in the
present book.

School performance is one of the main criteria against which developed coun-
tries’ education systems are tested for fairness and inclusion. When measuring

“Horizontal equity can be interpreted as equality between different groups of individuals within a
society. These groups are constructed based on individuals’ cultural, social, ethnical, and geo-
graphical characteristics. Another definition is the “equal treatment of equals”, which means that
everyone deserves equal treatment and, therefore, an equal amount of resources (UNESCO, 2018).



50 O. Mittal et al.

equity within the framework of ILSAs at the stage of educational achievement,
researchers commonly study the following (OECD, 2019; Strietholt, 2014):

1. variation in students’ academic performance between and within schools which
can be analysed through estimating standard deviations (SDs) (Burroughs et al.,
2019), the proportion of students with minimum competency level, or achieve-
ment gaps between low- and high-achievers;

2. the width of inequality between groups estimated through bivariate multigroup
analysis, such as estimating disparities in learning outcomes, for example,
between socioeconomically disadvantaged and advantaged groups of students,
boys and girls, or ethnic minorities and majority;

3. the extent to which educational outcomes correlate with students’ social, eco-
nomic, and/or cultural capital through bivariate or multivariate analysis (Sirin,
2005; White, 1982); or

4. different mediating and moderating mechanisms, represented by individual and
school-level factors underlying or affecting the SES—achievement relationship
(Guo et al., 2018; Gustafsson et al., 2018; Johnson, McGue, & Iacono, 2007;
Kriegbaum & Spinath, 2016; Liu, Van Damme, Gielen, & Van Den Noortgate,
2015; Mood, Jonsson, & Bihagen, 2012; Rjosk et al., 2014; Steinmayr, Dinger,
& Spinath, 2010).

Despite limitations when measuring and making inferences on equity within and
across countries based on ILSAs’ analyses (for an extended discussion see, e.g.,
Rutkowski & Rutkowski, 2010, 2013; Schuelka, 2013), the impact ILSAs have had
on education systems worldwide within the past 20-25 years is undeniable (Grek,
2009; Schwippert & Lenkeit, 2012). Nevertheless, their potential to aid educational
policies has not been fully tapped (Strietholt & Scherer, 2017). Thus, it is more
important than ever to use large-scale survey data while exercising wisdom in the
research (Hopfenbeck et al., 2018), as researchers bear responsibility for the policy
implications their studies may have for a sub-group of individuals. Specific groups,
such as high-performing students, may be left behind if educational policy focuses
on one group only.

3.1.4 Who Gets Left Behind?

According to the OECD reports, equity comprises two dimensions: fairness and
inclusion (Field et al., 2007; OECD, 2012). However, as the previous review
revealed, the methodological approaches to study equity are mainly tailored for
children from disadvantaged backgrounds or low-achieving students. While this
focus is crucial, it is essential to remember that whenever researchers focus on, for
instance, one specific sample of students or are driven by their own value judge-
ments, they inevitably imbalance the scales of justice. The body of students is
always heterogeneous, everyone with their own needs and abilities. There is no
single solution for all, which implies educational policies should be as heterogenous
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as possible. Thus, it is imperative for researchers to describe their thread of deci-
sions starting from the theory and ending with the choice of analytical tools. Further,
researchers should present implications that the obtained inferences have in a global
perspective for the whole school, district, country, or internationally.

To give an example, measuring achievement disparities in the Nordic countries
(and other countries) illustrates how reducing gaps between weak and strong stu-
dents may increase the proportion of academically capable students (Gustafsson
et al., 2018; Kyriakides & Creemers, 2011; Mullis, Martin, & Loveless, 2016;
OECD, 2016). Norway is, however, an exception because, despite having small
achievement gaps, Norwegian students still exhibit average or below-average aca-
demic performance with few top-performing students (Mullis et al., 2016). A pos-
sible explanation for this finding is the so-called “zero-sum game” (Rutkowski,
Rutkowski, & Plucker, 2012), meaning that focusing on the low-achieving students
may be at the expense of highly capable students not getting a fair opportunity to
succeed. Just like there is a need for varied teaching and differentiated instruction
for disadvantaged students (OECD, 2004, 2018), there is an equal need for students
with higher learning potential to get appropriate support in order to realize their
potential. To this end, this issue becomes one of equity, excellence, and improving
knowledge economy on a global scale.

Bringing balance to education is thus important, and the More to Gain policy of
the Norwegian Ministry of Education and Research reflects such an attempt, as it
aims is to provide differentiated instruction not only to students who need extra sup-
port but also to those who “have special talents or potential to achieve on the highest
level” (Official Norwegian Reports NOU, 2016). Therefore, when it comes to
reporting on a specific type of equity, it is advisable to discuss what the results mean
for different groups of individuals and what consequences they might have on edu-
cational policies in general.

3.1.5 SES, Equity, and Operationalization

Decades of educational research has shown that student family SES remains one of
the most influential factors in predicting academic achievement (Sirin, 2005; White,
1982). In a meta-analysis of 499 quantitative studies, Hattie (2009) discovered that
this relationship has the biggest effect size (d = .57), meaning that SES explained
57% of the variance in academic achievement. Consequently, the overarching aim
for increasing equity is to prevent differences in student outcome from being attrib-
utable to SES indicators such as parents’ wealth and income, power, or possessions.
Several studies have investigated the relation between such background factors and
student achievement (e.g., Bellens, Van Damme, Van Den Noortgate, Wendt, &
Nilsen, 2019; Burkam & Lee, 2002; OECD, 2012, 2018). On the global scale, how-
ever, extensive educational reforms introduced across countries have not minimized
the positive relationship between SES and educational outcomes, leading to a con-
clusion that educational equity has not improved (Marks, 2013, p. 172).
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The linear relationship between SES and academic achievement is, of course,
considerably more complex, and students’ learning outcomes’® are the result of
interplay between different educational actors (Caro, Sandoval-Herndndez, &
Liidtke, 2014). To understand the mechanisms behind the SES and learning out-
comes association, a number of studies in the last decade have explored mediating
and moderating factors, which can better explain this relationship. For example, Liu
et al. (2015) investigated the mediating effects of school processes influencing the
relationship between school SES and mathematic literacy. School climate and
instructional quantity and quality are the most common factors explored as mediat-
ing the effect of school and classroom SES on achievement (Rjosk et al., 2014).
Gustafsson et al. (2018) explored the moderating power of these predictors within
schools across 50 countries participating in TIMSS 2011. In PISA 2018, a new
conceptual framework for measuring equity included mediating mechanisms focus-
ing on access to educational resources, concentration of disadvantage, and stratifi-
cation policies between schools (OECD, 2019). These factors were presented in the
PISA 2018 Results report as mediators between learning outcomes and background
characteristics such as SES, immigrant status, and gender.

There exist a number of ways, both unidimensional and multidimensional, to
operationalize socioeconomic background, and researchers have extensively argued
that a multidimensional SES construct including social, cultural, and economic fac-
tors is more valid than a unidimensional construct (e.g., Yang, 2003; Yang &
Gustafsson, 2004). This three-dimensional view of SES, which was inspired to a
great extent by Bourdieu’s (1986) theory, has been used as a proxy for ILSAs” SES
construct. Nevertheless, in a meta-analysis of peer-SES effects, Van Ewijk and
Sleegers (2010) concluded that an extensive amount of research has neglected a
generally accepted three-component view of SES and operationalized it through
even dichotomous variables, like reduced price lunch status, which had low effect
size. Conversely, Van Ewijk and Sleegers (2010) found that the use of a thoroughly
constructed composite SES led to the higher effect estimate. In our study, a number
of SES indicators will be used to see the extent to which the operationalization of
SES may affect inferences on educational equity.

As a composite or multidimensional indicator, SES represents a combination of
different types of capital or resources that influence children’s development
(Bourdieu, 1986; Coleman, 1988). Researchers have investigated PISA 2000 data to
determine how much of the educational outcome variance can be explained by dif-
ferent types of resources, namely cultural, economic, and social capital (Marks,
Cresswell, & Ainley, 2006; Turmo, 2004). These studies have concluded that family
cultural resources within SES constructs, most often represented by number of
books at home, parental education, and/or home study supports, explain more of the
variance in students’ educational outcomes than economic resources for most of the
countries. The same conclusion applied to five Nordic countries (Turmo, 2004),

3Students’ learning outcomes represent here a broader concept including cognitive and non-cogni-
tive domains, namely, academic performance, motivation, well-being, self-beliefs, and expecta-
tions for the future (Kyriakides & Creemers, 2011; OECD, 2019).
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where only cultural capital explained a significant percentage of socioeconomic
inequality (inequity), which was up to 21% in Denmark and 18% in Norway. On the
contrary, in a few cases, economic and social capital explained very little variation
in academic achievement, between 0% and 2% for social capital and 10% maximum
for economic capital in Denmark only.

This finding about cultural capital being the most important for students’ attain-
ment and achievement can be explained by more varied cultural experiences that
highly educated parents may provide for their children (Steinmayr, Dinger, &
Spinath, 2012), as well as more complex and demanding communication styles or
linguistic codes (Bernstein, 1971) the parents of higher education may use. This is
one of the reasons for us in this study to choose specific indicators representing both
unidimensional and multidimensional constructs for SES.

The overview of SES concludes our aim to discuss and review a number of issues
related to the conceptualization and operationalization of equity in education. Our
further aim is to present empirical evidence on the way methodological and analyti-
cal choices may alter inferences on the equitability of the Nordic education systems.

3.2 Methodology

In the empirical section of our study, we used data from Trends in International
Mathematics and Science Study (TIMSS) 2015 to investigate how an equity league
table of Nordic countries changed with different types of analysis.

3.2.1 Data and Sample

Our sample included all Nordic countries whose students participated in TIMSS
2015 Grades 4 and 8. TIMSS 2015 was the sixth cycle of the large-scale compara-
tive study of fourth- and eighth-grade students’ knowledge in the curriculum areas
of mathematics and science, administered every four years by the International
Association for the Evaluation of Educational Achievement (IEA) since 1995
(Mullis, Martin, Foy, & Hooper, 2016a, 2016b). In the fourth grade cohort, Denmark
(N =3710), Finland (N = 5015), Norway (N = 4164), and Sweden (N = 4142) par-
ticipated in the survey; however, the eighth grade cohort included only two Nordic
participants, Sweden (N = 4090) and Norway (N = 4795).

A two-stage stratified cluster sample design with a systematic random sampling
approach® applied in TIMSS, with students nested in classrooms and classrooms
nested in schools, results in substantial intraclass correlation (ICC) within groups,

®For more on the sampling approach, please see: https://timssandpirls.bc.edu/publications/
timss/2015-methods/chapter-3.html
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which violates standard statistical tests’ assumption of the independency of obser-
vations (Hox, Moerbeek, & van de Schoot, 2010). For example, ICC varied from
0.06 to 0.21 for the mathematics domain in fourth grade, with the lowest ICC in
Finland and the highest ICC in Denmark. These results indicate that 6% to 21% of
variance in student mathematics performance in TIMSS 2015 is explained by school
variability. The ICCs for science were larger and varied from 0.07 to 0.27 for
Finland and Sweden, respectively. It is imperative that coefficients should be at least
below 0.1 in order to avoid biased standard error estimates and type I error. In the
case of ICC coefficients larger than 0.1, a multilevel analysis is usually required
(Hox, Maas, & Brinkhuis, 2010).

3.2.2 Measures

We used a number of different indicators for SES in our study. We measured the first
construct of SES as a latent variable that included the number of books at home and
father’s and mother’s highest level of education. The second construct was a com-
posite indicator of SES represented in TIMSS 2015 as a continuous variable named
Home Resources for Learning that included five indicators in Grade 4: number of
books at home, number of children’s books at home, home study supports (i.e., own
room and/or internet connection), highest level of parental education, and highest
level of parental occupation. In Grade 8, the composite SES indicator was named
Home Educational Resources that comprised three indicators: number of books at
home, number of home study supports, and highest level of parental education. Both
composite variables were index variables estimated through item response theory
(IRT) internationally.” In addition, we included the following unidimensional indi-
cators for SES: number of books at home, highest level of mother’s education, and
highest level of father’s education. The number of books at home was measured
through students’ ratings on a five-point scale in both grades, while parents’ level of
education was measured by parents’ ratings in fourth grade and students’ ratings in
eighth grade on a seven-point scale.

3.2.3 Analyses

We conducted all analyses in Mplus Version 8.4 (Muthén & Muthén, 1998-2010)
and used SPSS Version 26 for preparing the data. Based on the estimates of the ICCs
above (see Data and Sample), it was appropriate to apply two-level models when
implementing a regression of mathematics and science achievement scores on SES
and checking for variance both within and between schools. In addition, we were
interested in explaining between-school variation in achievement.

7See  http://timssandpirls.bc.edu/timss2015/international-results/timss-2015/mathematics/home-
environment-support/
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Hence, we applied two-level (students and schools) multi-group (across coun-
tries) regression models to data within the structural equation modeling (SEM)
framework. The latent SES variable at Level 1 (within level) was aggregated to
Level 2 (between level) within the multilevel SEM framework. SEM is a multivari-
ate statistical analysis technique which takes on a confirmatory (hypothesis-testing)
approach in examining the relationships between multiple observed and unobserved
variables while providing explicit estimates of error variance parameters. SEM gen-
erates factor loadings of indicators on the underlying latent factor, as well as model
fit indices, thereby providing measures of reliability and construct validity (Byrne,
2012; Khine, 2013). It has been widely and effectively used in studying relation-
ships between predictors and outcomes within the framework of ILSAs of students’
competencies such as TIMSS, PISA, and PIRLS (Muijs, 2012). In addition, we
performed measurement invariance (MI) analyses. The test for MI allows research-
ers to obtain information about whether the latent construct has the same meaning
for participants belonging to different groups or, in our case, to different countries.
In the Mplus software, we utilized the convenience option MODEL = Configural
Metric Scalar to specify, estimate, and compare different invariance models. This
option resulted in common goodness-of-fit indices (Comparative Fit Index (CFI),
Root Mean Square Error Of Approximation (RMSEA), and Standardized Root
Mean Square Residual (SRMR)). Three levels of invariance from the basic and less
restricted to the most restricted are commonly used (Rutkowski & Rutkowski,
2013). A test for configural invariance estimates whether the same number of indi-
cators is loaded per latent variable across groups, while metric invariance tests
whether the factor loadings are the same across groups, and scalar invariance
reflects whether the scale’s item thresholds are the same across groups. Metric
invariance is the minimum requirement for the relations between two constructs to
be compared across two countries (Vandenberg & Lance, 2000).

3.3 Findings

In the following sections, we present our findings according to the following struc-
ture: (a) estimation of measurement invariance of the SES latent construct; (b) oper-
ationalization of the SES measure; (c) levels of analysis (single- versus two-level
regression): correlation between SES and performance in fourth and eighth grades,
mathematics versus science domains; (d) dispersion of achievement scores among
fourth- and eighth-grade students in mathematics and science domains (standard
deviation); and (e) achievement gaps between the highest-SES and lowest-SES
groups of fourth- and eighth-grade students in mathematics and science domains
(multigroup analysis).
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3.3.1 SES Latent Construct: Measurement Invariance

Before proceeding with comparing results across four Nordic countries that partici-
pated in the TIMSS 2015 cycle, it is imperative to test whether the main latent con-
struct of SES is invariant and thus comparable across these countries. Table 3.1 shows
the corresponding suggested cut-offs for the goodness-of-fit indices and their incre-
mental changes to evaluate metric invariance (Chen, 2007; Rutkowski & Svetina, 2017).

Table 3.1 shows that the latent construct SES created out of the measures of num-
ber of books at home and father’s and mother’s education was invariant at the config-
ural and metric levels. The incremental differences in the CFI and RMSEA between
the models assuming metric and scalar invariance exceed the suggested cut-offs.
Hence, while there is evidence for the presence of metric invariance, scalar invari-
ance may not be met. As such, we may compare relationships between SES and other
constructs or variables, but we may not compare the means of SES across countries.

3.3.2 Operationalization of SES

According to the central definition of equity within the main ILSAs’ framework
(e.g., TIMSS and PISA; see Mullis et al., 2016a; OECD, 2018), researchers should
investigate to what extent students’ learning outcomes are correlated with their
background characteristics like SES, ethnicity, and gender, over which they do not
have control. The operationalization of an SES measure is a complex issue and we
aim to illustrate how it may affect the countries’ equity ranking.

For this analysis, we used data on fourth-grade students from Denmark, Finland,
Norway, and Sweden in the two-level regression of mathematics achievement score®
on five different measures of SES, represented both with multiple and single indica-
tors (Table 3.2).

Table 3.1 Results of the measurement invariance testing of SES latent construct measured among
the fourth-grade students in TIMSS 2015 across Denmark, Finland, Norway, and Sweden

Invariance level CFI RMSEA SRMR A CFI A RMSEA
Configural 1.000 0.000 0.000 - -

Metric 0.996 0.035 0.024 0.004 —0.035
Scalar 0.960 0.074 0.066 0.036 0.039

Note. We used the following thresholds for good fit: CFI > .95, RMSEA < 0.08, SRMR < 0.06.
For the acceptable threshold, we used: CFI > .90, RMSEA < 0.10, SRMR <0.10, A CFI < -0.01,
and A RMSEA <0.05

In RMSEA difference test, A RMSEA must be <0.05 when testing for metric invariance and <
0.01 when testing for scalar invariance

8 Mathematics achievement score was computed using the IMPUTATION command out of five
plausible values given in TIMSS 2015 datasets for Finland, Denmark, Norway, and Sweden.
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Table 3.2 Country ranking as per mathematics achievement regression on different measures of
socioeconomic background (Two-level SEM)

Within level Between level
Country | SES measure Country ranking® | Coef. |S.E. |R? Coef. |S.E. |R?
Denmark | Latent SES 2 034 10.02 |12% |0.64 |0.07 |41%
Composite SES 1 0.32 10.02 |10% |[0.60 |0.07 |35%
Books 2 028 10.02 8% |0.62 |0.07 |38%
Mother’s education | 2 0.18 10.02 |3% 0.59 |0.08 |35%
Father’s education |3 0.17 1002 3% |0.65 |0.08 43%
Finland | Latent SES 1 040 10.02 |16% |0.58 |0.10 |34%
Composite SES 2 032 1002 |11% |0.61 |0.10 |37%
Books 1 025 1002 |6% |0.59 |0.13 |34%
Mother’s education | 1 026 002 7% 049 |0.10 |24%
Father’s education |2 0.23 1002 5% |0.60 |0.10 36%
Norway | Latent SES 3 043 10.02 |19% |0.69 |0.07 |48%
Composite SES 3 0.35 10.02 |12% |0.76 |0.07 |58%
Books 3 025 1002 |7% |0.75 |0.06 |57%
Mother’s education | 3 0.26 [0.03 |7% 0.60 |0.09 |36%
Father’s education | 1 0.22 1002 5% |0.58 |0.08 |34%
Sweden | Latent SES 4 042 1002 [17% |0.82 |0.05 |67%
Composite SES 4 033 0.02 |11% (090 |0.03 |80%
Books 4 028 1002 |8% |0.86 |0.04 |74%
Mother’s education | 4 024 1002 6% |0.83 |0.05 69%
Father’s education | 4 024 10.02 |6% 0.68 |0.07 46%

Note. The regression coefficients are standardized coefficients

Coef. regression coefficient, S.E. standard error, R? percentage of variance in mathematics achieve-
ment explained

“The country ranking is given as per the regression coefficient for between or school level

We determined the country ranking according to school (between) level regres-
sion coefficient estimates, and it is illustrative how, specifically in the cases of
Finland and Denmark, the operationalization of SES may have an impact on which
country’s education system comes out as the most equitable (see Table 3.2). The
strength of the relation between SES and mathematics achievement also differed
significantly at the individual level depending on which SES measure was used,
which confirmed Sirin’s (2005) conclusion.

3.3.3 Levels of Analysis: Regression of Achievement on SES

Our next step of analysis was to compare the way results change when applying
one-level regression with the TYPE = COMPLEX command versus two-level
regression, as well as when performing this analysis within mathematics and sci-
ence domains.

Table 3.3 demonstrates that regression coefficients are higher in a single-level
model, which reflects high ICC or between-school differences and standard error
estimates that are too small. Thus, failing to apply two-level regression leads to
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overestimation of SES effects at the individual (within) level and underestimation of
its effects at the school (between) level. Although the ranking of countries does not
change, regression coefficients and variance explained at both within and between
levels vary significantly, which confirms that multilevel modelling is important to
see inequalities at both individual and contextual levels. A high percent of variance
in achievement is explained by school-SES in all Nordic countries.

The regression coefficients remain almost the same for the SES—achievement
relationship in both fourth and eighth grades in the science and mathematics
domains. Moreover, there is no significant change between the variance of achieve-
ment explained by SES in fourth and eighth grades. However, the larger share of
achievement variance is explained by SES in the eighth grade at the school level for
Norway, which means that school-SES plays a more important role for older stu-
dents in Norway.

3.3.4 Dispersion of Achievement Scores

Another way to measure equity represented in ILSAs is to look at the dispersion of
achievement between students by estimating standard deviation (SD, Table 3.4).
According to Espinoza (2007), this approach is argued to measure equality for all,
ensuring that all students have comparatively the same educational outcomes. With
the century-long tradition of equality being fundamental to justice in the Nordic
society, however, it may be challenging to separate equity from equality in educa-
tion as they may encompass each other (see Chap. 2).

According to Table 3.4, all Nordic countries have comparatively low standard
deviations for mean mathematics and science achievement in the fourth grade;

Table 3.4 Country ranking as per mathematics and science achievement variance among students
in fourth and eighth grades

Fourth grade

Mathematics Science

Country | Country ranking | Mean (S.E.) | SD* | S.E. | Country ranking | Mean (S.E.) | SD* | S.E.
Finland |1 535 (2.0) 67 |12 |1 554 (2.3) 65 | 1.7

Sweden |2 519 (2.8) 69 1.7 |3 540 (3.6) 73 |25

Norway |3 493 (2.3) 72 120 |2 493 (2.2) 69 1.6

Denmark | 4 539 (2.7) 75 1.6 |2 527 (2.1) 69 1.3

Eighth grade

Norway | 1 487 (2.0) 66 1.3 |1 489 (2.4) 76 | 1.8

Sweden |2 501 (2.8) 72 119 |2 522 (3.4) 86 (24

Data are from Mullis et al. (2016a, 2016b)

aA lower SD indicates that achievement scores are closer to the mean, which reflects small achieve-
ment gaps between students. A higher SD reveals more widespread achievement scores and larger
achievement gaps
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however, the dispersion of achievement increases in eighth grade in the science
domain in Norway and Sweden. This dispersion increase corresponds to a higher
percentage of science variance explained by SES at the school level in Norway and
may be due to a more ethnically diverse student population participating in TIMSS
2015 in Sweden.

3.3.5 Achievement Gaps Between the Highest-SES
and Lowest-SES Groups

To define low-, medium-, and high-SES students, we used the composite variable
Home Educational Resources derived by TIMSS internationally.’ This variable con-
tains the number of books at home, the number of home study supports, and par-
ents’ highest level of education. It has three categories (i.e., few, some, and many
resources), which we used as indicators of low, medium, and high SES, respectively.

From Table 3.5, we can see the order of equitable countries in terms of achieve-
ment gaps between low- and high-SES students within the domains of mathematics
and science. Computing the gaps in educational outcomes between the groups with
high and low levels of SES is one approach to investigating educational equity
(Schleicher, 2019). It also can be regarded as estimating the level of equality on
average across socioeconomic groups of students (Espinoza, 2007). The analysis
shows that Sweden is the least equitable country in the science domain, while
Finland is the least equitable country in the mathematics domain. In general, the gap
is larger in science than in mathematics.

In Norway, the achievement gap between the high-SES group of students and the
low-SES group of students is reduced from fourth to eighth grade by 19 points in

Table 3.5 Achievement gap between low-SES and high-SES groups

Fourth grade

Mathematics Science

Low Medium High Low Medium High
Country |#/|SES SES SES Gap* | #| SES SES SES Gap®
Finland |4 441 525 563 122 2451 543 581 130
Sweden |2 |442 508 554 112 | 4/430 529 580 150
Norway |3|416 486 531 115 |3 /406 488 536 130
Denmark | 1473 526 570 97 |1/452 515 556 104
Eighth grade
Norway | 1430 478 519 89 | 1/416 479 527 111
Sweden |2 |449 491 543 94 |2/437 510 578 141

Note. Standardized S.E. varied between 0.2 to 1.4
*Achievement gap between the low-SES and high-SES groups

For more on this variable, please see: http://timssandpirls.bc.edu/timss2015/international-results/
timss-2015/science/home-environment-support/home-educational-resources/


http://timssandpirls.bc.edu/timss2015/international-results/timss-2015/science/home-environment-support/home-educational-resources/
http://timssandpirls.bc.edu/timss2015/international-results/timss-2015/science/home-environment-support/home-educational-resources/

3 Measuring Equity Across the Nordic Education Systems—Conceptual... 61

science and by 26 points in mathematics. In Sweden, the gap is reduced from fourth
to eighth grade by 18 points in mathematics while the achievement gap is only 9
points less in eighth grade than in fourth grade in science.

We acknowledge that our analyses produced a large body of results and hence
provide a summary of the findings prior to the discussion.

3.3.6 Summary

SES was metric invariant across the Nordic countries, which means that we can
compare the relation between SES and achievement across the countries. We found
that how SES is operationalized was important to the ranking of the countries
according to the level of educational equity. The latent construct had the strongest
relation with student achievement in all countries at the within level, followed by
the composite construct and then the single variables (e.g., number of books at
home). However, Sweden was consistently the least equitable regardless of how one
measures SES. The analytical approach also mattered for the results. Thus, when it
came to the two types of regression within the SEM framework, single- versus two-
level regression, we found that the within level regression coefficient was higher for
the single-level approach for all countries and for both grades and subject domains
(except for Finland in fourth-grade science).

Other important game-changers were the subject domain used to measure aca-
demic achievement and the grade level (fourth and eighth grades). These factors
were analysed in the two-level regression of achievement on SES (at the student and
school levels). We determined that the estimates were higher in science than in
mathematics for both levels and all countries, except for Finland and Sweden at the
between level. Furthermore, the estimates at the school level were higher in Grade
8 than in Grade 4 in Norway but were approximately the same in Sweden. However,
at the student level, the estimates remained same in Norway in mathematics in both
grades and even dropped by 0.04 in Grade 8 compared to Grade 4 in the sci-
ence domain.

The ranking of countries according to the level of equity also varied depending
on the type of equity measure. Measuring equity as the relation between SES and
achievement, as opposed to measuring equity in terms of the variance in achieve-
ment (measured by SD), produced different results. For instance, using SDs, Sweden
was no longer the country with the lowest level of equity. Moreover, smaller disper-
sions were associated with higher achievement in Grade 4 except for Norway,
although this trend disappeared in Grade 8. The ranking according to SD also varied
according to the subject domain, and the dispersion in achievement increased from
Grade 4 to Grade 8 in both domains with the exception of Norway in mathematics.

Notably, we reached the opposite conclusion when investigating equity in terms
of achievement gaps between low-SES and high-SES groups: the gap was smaller
in Grade 8 than in Grade 4 for Norway and Sweden in both mathematics and science
domains. Sweden had the largest gap of all the Nordic countries in the science
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domain, and the gap between high- and low-SES groups remained quite large in
Grade 8 in Sweden despite a small 9-point reduction from Grade 4 to Grade 8.
Furthermore, Finland had the largest gap in Grade 4 in the mathematics domain. On
the contrary, Denmark had the smallest gap between high- and low-SES groups in
Grade 4 in both domains, thus being the first in the equity league table, though that
was not the case when equity was measured in terms of the variance in achievement.

3.4 Discussion

Our first important finding was the cross-cultural comparability of the latent vari-
able SES between the Nordic countries. We found metric invariance which reflects
that the construct item factor loadings were comparable across these countries. As a
result, we know that the relationships (the regression coefficients) were comparable
across the countries. Cut-off criteria for evaluating relative fit was not met at the
scalar level (Rutkowski & Svetina, 2017), indicating that the means of the latent
variable SES were not comparable. This finding provides another perspective to
resolving the one major challenge that the ILSAs are facing — the comparability of
SES across the heterogenous mass of countries (Rutkowski, von Davier, &
Rutkowski, 2013). For instance, the number of books at home is a common SES
indicator, but it may not work as an indicator for developing countries simply
because most homes cannot afford books or because there are other indicators that
more accurately indicate SES in these countries. The number of books at home may
thus not be comparable as an indicator of SES between developed and developing
countries. Therefore, one possible solution may be to analyse groups of countries
with similar cultures rather than to compare all countries within the same analysis.

We further found that the operationalization of SES mattered to the ranking of
the countries, which was in line with previous research (Sirin, 2005; Van Ewijk &
Sleegers, 2010). Thus, researchers should make clear what type of SES measures
they use and compare their findings to previous studies that use the same type of
measure. In addition, there is a possible explanation for the higher coefficient of the
association between the latent SES construct and achievement rather than that using
the composite SES scale. Essentially, this may be due to the degree of bias that com-
mon factor models may produce at the structural level (over- or underestimation of
structural parameter estimates), which cannot always be identified through model fit
(Rhemtulla, van Bork, & Borsboom, 2019). Once again, this showcases that the
choice of SES measure influences the inferences, which in turn may have implica-
tions for educational policy in Nordic countries.

The equity rankings changed according to the choice between single- and multi-
level regression. This finding is to be expected, as the single-level regression cap-
tures both variances between schools and between students, while the two-level
regression coefficient at the within level explains only the variance between stu-
dents (Rutkowski et al., 2013). What was interesting, however, was that the differ-
ence between the two within-level regression coefficients was larger for Sweden.
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One explanation is that more variance in achievement can be explained at the school
level in Sweden than in the other countries (OECD, 2012). The most plausible
explanation for the differences between schools in Sweden as opposed to the other
Nordic countries is the free school choice and the segregation between schools
according to ethnicity which has increased since 2006 with some schools having
100% of students with immigrant backgrounds (Beach, Dovemark, Schwartz, &
Ohrn, 2013).

Another finding with regard to the level of analysis was that the between-level
regression coefficient was higher than that of the within level in the two-level regres-
sion. While this finding was in line with previous research (Van Ewijk & Sleegers,
2010), Sweden again came in last with the largest difference between the within-
and between-level regression coefficient in Grade 4. Sweden was closely followed
by Denmark, while Finland had the smallest difference. These findings indicated
that differences between schools relative to the differences between individual stu-
dents were largest in Denmark and Sweden and smallest in Finland. This was also
in agreement with previous research, which determined that Finland and Norway
were some of the most equitable countries in the world (OECD, 2019).

When it came to establishing a pattern in equity results across grades, the pattern
for the achievement gaps between the high-SES and low-SES students was more
pronounced: the gaps were smaller in Grade 8 than in Grade 4 in both subject
domains. This finding could indicate that, in Grade 8, school effects play a greater
role in reducing the effects of individual SES on achievement, which would be in
accordance with previous research (Gustafsson et al., 2018).

The pattern concerning the subject domains pointed to lower levels of equity in
science than in mathematics, regardless of how equity was measured and regardless
of grade level. However, the results were more extreme in Sweden. For instance, the
gap in science achievement between low- and high-SES students was larger in
Sweden than in other countries. Language plays a more dominant role in science
than in mathematics, and Sweden had the largest group of immigrant students
(Gustafsson & Yang Hansen, 2018; Chap. 2). Hence, it could be that this larger gap
in science achievement was related to the minority status of the students and their
parents.

Upon comparing results between regression coefficients of the SES—achieve-
ment association and achievement gaps, we determined that the Nordic countries
had small achievement gaps compared with most other countries (Mullis et al.,
2016; OECD, 2019). This finding was less prominent when it came to the regression
coefficients, which were comparable to many other countries and in line with previ-
ous reviews and meta-analyses (Sirin, 2005; Van Ewijk & Sleegers, 2010; White,
1982). One interpretation is that the gap between students, and especially between
schools in Nordic countries, was small compared with other countries, but that the
proportion of this gap explained by students’ home background in the Nordic coun-
tries was similar to that of other countries. Therefore, Nordic countries are achiev-
ing their standard of Equality for All, which Espinoza (2007) described as each
student gaining comparatively the same level of academic achievement regardless
of background factors. However, these countries still have considerable work to do
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in order to ensure that they achieve the equity goal of reducing the significance of
parents’ SES as a determinant of their child’s academic success. This finding bears
implications for educational effectiveness policies in the Nordic region.

Our analysis also demonstrated that of the Nordic countries, with the exception
of Norway, those countries with the highest percentage of bright students had the
smallest dispersion in achievement scores. This finding corresponded to previous
research where high performance was associated with high levels of equity
(Schleicher, 2018) or consistently low standard deviations (Gustafsson et al., 2018;
Kyriakides & Creemers, 2011; Mullis et al., 2016; OECD, 2016, 2018). Norway
also belongs to the group of countries with relatively low standard deviations at both
stages, but the average student performance has generally been around the interna-
tional average or lower. One reason could be that Norway has a long egalitarian
tradition where the focus has been on lifting the low-performing students, often
neglecting high-performing students (Gustafsson et al., 2018). As discussed in the
theoretical section, this outcome could be a result of the “zero-sum game”
(Rutkowski et al., 2012).

3.4.1 Limitations

Using cross-country large-scale surveys like TIMSS, PISA, and PIRLS introduces
some limitations when investigating the question of educational equity, which relate
to the groups of students being assessed and the groups of their peers being excluded
from the survey design. As an example, the data is usually missing persons dis-
placed by conflict, children in child labour or out-of-school, students attending non-
standard forms of education, nomadic populations, students with disabilities or with
limited proficiency in the language of assessment, and schools located in remote
regions (OECD, 2016; Schuelka, 2013). Although some of these issues are not rel-
evant for Nordic countries, there may still be exclusion from the assessment based
on certain disabilities or limited language proficiency, as well as geographical
remoteness or small size of schools. Excluding these particular groups of students
who may need fairness and inclusion most of all also has consequences for our
inferences on equity. Therefore, once a general picture and tendency for equity in
schools is established, further exhaustive quantitative and qualitative research is
advisable.

Another limitation is that the conclusion on equity in education could not encom-
pass all the Nordic student populations from the eighth grade, as only eighth-grade
students from Norway and Sweden participated in TIMSS 2015. However, as our
objective was primarily to provide some empirical examples on how the equity
league table of Nordic countries changes with different analytical and methodologi-
cal choices, it may be concluded that this objective has been achieved.

In general, data from ILSAs have cross-sectional designs and hence do not allow
for any causal interpretations.
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3.5 Concluding Remarks, Implications,
and Further Research

In our study, we briefly discussed educational equity within the global and Nordic
perspectives, the common measures used to analyse the equitability of education
systems, and the consequences of improving equity for one group of students.
Following this discussion, we analysed how the equity league table of Nordic coun-
tries changes with the different choices a researcher makes throughout the process
of empirical inquiry — choices that are not always explicitly stated in the studies on
educational equity. Upon reviewing the equity league tables produced by the differ-
ent measures of SES, the types of analytical approaches (single- versus multi-level
regression), various ways of measuring equity (regression coefficients, dispersion in
achievement, and achievement gaps between low- and high-SES students), and even
different subject domains and grade levels, it is evident that these different
approaches produce different results.

Therefore, the main implication of our results is that inferences about the equita-
bility of education in different countries depend on the choices researchers make on
measurements and analytical approaches. There is thus a necessity for transparency
in reporting results on educational equity. Researchers need this transparency when
conducting meta-analyses and reviews, and politicians and other stakeholders need
it in order to draw the correct inferences and take appropriate action.

It is important to remember that equity encompasses many goals; for instance,
the egalitarian ideal of equity focuses on small achievement gaps between students.
However, only reporting on the achievement gaps may not be sufficient to see the
complete picture, and the extent to which these gaps depend on, for instance, SES
or minority status must also be investigated. Furthermore, analysing different mech-
anisms that may improve equity in schools such as mediation and moderation, and
further research using such approaches is needed (Caro et al., 2014; Gustafsson
et al., 2018).

Overall, our results show considerable variance between the Nordic countries,
which could be seen as an implication for the validity of the Nordic education
model. The differences between the Nordic countries may, in fact, speak against the
existence of a general Nordic model. Conversely, from an international perspective,
the Nordic countries are still among the most equitable countries in the world
(Mullis et al., 2016; OECD, 2016, 2018, 2019). This latter perspective, seen in the
view of the similar culture and educational policies of the Nordic countries, may
support the concept of a Nordic model. However, while the gaps are small in Nordic
countries compared to other countries, the importance of SES is not. Therefore, one
may argue that whether or not a Nordic model still holds depends on the lens one
uses — a Nordic or a global lens — as well as on how equity is measured and the
analytical approaches taken.

In any case, it is dangerous for the Nordic countries to “rest on their laurels”, as
previous research has indicated that equity is deteriorating in these countries and
especially in Sweden (Gustafsson et al., 2018; Hansen & Gustafsson, 2019).
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Moreover, our findings show that SES explains quite a large proportion of the gaps
between students. Thus, it is important to continue to investigate what we can do
differently in schools in order to reduce the relationship between students’ home
background and their learning outcomes. Educational equity is essential for future
prosperity, but it is even more essential to provide teachers, policy makers, politi-
cians, and other educational actors with correct and transparent information so that
they make the right decisions for the betterment of all.
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