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This doctoral thesis aims to explore Sweden’s achievement gap in international
assessment and how this may have developed in the context of a network of
educational inequalities. Theoretically grounded in the Model of Potential
Educational Experiences (Schmidt, Raizen, Britton, Bianchi, & Wolfe, 1997),
the thesis investigates how the relationship between the intended and attained
curriculum is moderated by actions at the classroom level. Teacher
implementation of the curriculum provides opportunities for students to learn
yet is a source of inequity in the school system.

Student socioeconomic background and the amount of subject content (ot
Opportunity to Learn — OTL) they are exposed to are judged to significantly
influence student outcomes. Socioeconomic inequality of outcomes has been
perennially observed in educational assessment and has been a topic of
investigation since the mid-twentieth century, while a body of literature suggests
that there is an equality gap in OTL, with more advantaged students offered
more content coverage through their mathematics lessons.

This compilation thesis features an integrative essay and three empirical
studies, which apply statistical analysis to data from two international large-scale
assessments, PISA and TIMSS. Study I investigated the measurement of
socioeconomic status over time in Sweden. After establishing which
questionnaire items consistently appeated in PISA, a measurement model
bespoke to Sweden was constructed from 2000 data. The model was found to
be replicable and trustworthy over time, establishing an alternative measure of
SES applicable to 15 years of Swedish PISA data. In Study II socioeconomic

inequalities in opportunity and outcomes in mathematics and science, and the



question as to whether unequal opportunities perpetuate unequal outcomes
were investigated in 78 countries using 4 cycles of TIMSS data. Achievement
gaps were observed near universally. These achievement gaps were strong and
increased across the cycles of TIMSS. Opportunity gaps wete less frequently
observed, and evidence that schooling exacerbates socioeconomic inequalities
in outcomes was confined to a select group of countries including England,
Malta, Scotland, and Singapore. Sweden’s achievement gap was consistent
across the time points, and an opportunity gap was only observed in half the
cycles. Finally, schooling mediated the effects of SES on achievement in only
the 2003 cycle for Sweden, suggesting equitable mathematics provision in
Sweden.

Teachers ate essential to the implementation of the curriculum, and their
actions affect the experiences of students. Multiple inequalities in Swedish
classrooms were explored in Study III. The 2015 TIMSS cycle was grouped by
whether or not teachers were mathematics specialists. Overall, Swedish
mathematics students experienced substantial gaps in achievement, opportunity
and teacher quality. However, differing patterns of inequalities emerged in the
grouped model. Among classes with specialist teachers there was a moderate
opportunity gap, while those with non-specialists had a teacher quality gap. In
both groups there was a socioeconomic gap in teacher perception of school
ethos towards academics. The findings of this study underscore the importance
of having high-quality teachers in mathematics classrooms as a temper of
outcome inequity.

Collectively, the findings of the constituent studies confirm the persistence
of the achievement gap in Sweden and globally, contextualize the opportunity
gap in Sweden, and undetline the importance of item choice and construct
measurement when modelling inequality using international data. Suggestions
are made for further research integrating the thesis’s contribution to
construction measurement into trend analyses of opportunity gaps, and
combining register and international data to parse how changes in teacher

education may affect equality in Swedish classrooms.
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Preface

The first question that anyone asks when I say that I am studying for a PhD is
“What is your research about?” Over the past five years, I have developed a
quick and easy answer for use in social situations: “It is about pupils’
backgrounds, their opportunities in school, and their outcomes. And it is mostly
set in Sweden”. When I am pressed as to explain why this matters, and why it
is worth investigating, I think back to my own school days.

When I was 16, I sat my GCSEs. In my school, pupils — nearly 250 of them,
had been ranked two years eatlier at the end of year 9 and then divided into sets
1 to 10 for mathematics. These sets, which were strictly grouped by ability, had
then been taught different tiers of the mathematics syllabus. At the end of year
11 when we sat our examinations, pupils in the Higher tier were eligible for
grades A*-C. Those in the Intermediate tier grades B-E, and those in the
Foundation tier grades D-G. Continuing with mathematics to A-level (essential
for applying to many university courses) required an A or A* in this exam.
Grade C in GCSE Mathematics and English were the basic qualifications
required for almost all employment or further training, yet some of my
classmates were not taking courses with that as a possible outcome.
Opportunities to succeed wete so radically different, and my 16-yeatr-old-self
sitting in Set 1 did not realise that I was already on an express track to greater
opportunities — an A* at GCSE, A-level maths class, a prestigious university —
while some of my peers were bately in the station.

I have had the great privilege to study a topic that I am passionate about.
While the doctoral research process can be famously all-consuming, working
within the CHOICE project came with in-built distance from my research.
Using large-scale international data I could be sat next to an individual in one
of my studies on the bus and never know it. Focusing on Sweden in my
integrating essay removes me from my early noughties experiences as a pupil.
Despite living in Sweden for neatly eight years now, when it comes to the
Swedish school system, I am an outsider. I served my time in English schools,
both as a student and as a trainee teacher. Aside from returning the occasional

stray football over the fence, the sum of my interaction with Swedish schools



has been as an evening student of Swedish through Gothenburg’s municipal
adult education program. I have never studied, taught, or parented here.
Nevertheless, in undertaking this doctoral project I have learnt an awful lot
about Sweden and the Swedish education system, and I hope my contribution
is of use to the insiders.



Chapter 1 Introduction

For the majority of the twentieth century, the provision of equal educational
opportunities in an integrated setting, regardless of a student’s background, was
a hallmark of the Swedish educational system (Arnesen & Lundahl, 2006). The
comprehensive ‘School for Al approach to education was shared with
Sweden’s Nordic neighbours and formed a keystone of the socio-democratic
welfare state. However, by the 2000s a socioeconomic achievement gap started
to become evident in Sweden, with increasing numbers of students failing to
receive a full suite of passing grades at the end of compulsory schooling, and a
growing variation in performance between schools (The National Agency for
Education, 2005). The achievement gap remains evident in Sweden today (The
National Agency for Education, 2020a), with the effect of student social
background on final grades in compulsory school having increased since the
early 2000s (Lofstedt, 2019). The existence of a socioeconomic achievement
gap in the domestic setting is mirrored by growing achievement gap in Swedish
performance in international assessments (e.g. Mullis, Martin, Foy, & Hooper,
2016; 2017; OECD, 2016).

The two phenomena that this thesis aims to explore, inequalities in
outcomes and inequalities in opportunities, ate best understood as a structural
absence of equality in these two areas. While the promotion of equality through
education has long been recognised as perhaps the pre-eminent theme in
education throughout the world (Coleman, 1990), the characteristic through
which equality is evaluated has shifted over time. The mid-twentieth century
focus on educational differences between ethnic groups, such as the landmark
Coleman Report (1960), has given way to a centring around socioeconomic
status (e.g. Baker, Goesling, & LeTendre, 2002; Broer, Bai, & Fonseca, 2019;
Keeves, 1992), to the extent that socioeconomic inequality in outcomes is one
of the principal pedagogic and political concerns of our age (Jerrim, Volante,
Klinger, & Schnept, 2019).

Two conceptually distinct but empirically linked aspects of the inequality
construct are inequality in dispersion of outcomes and inequality of opportunity

as an influence of background characteristics on outcomes (Van de Werthorst
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& Mijs, 2010). An educational system might demonstrate inequality in the first
instance by exhibiting large achievement gaps between top and bottom
performing students and secondly by offering differing pathways limiting
achievement opportunities to differing groups of students (see, Boudon, 1974;
Erikson, Goldthorpe, Jackson, Yaish, & Cox, 2005; Goldthorpe, 1996; Van de
Werthorst & Mijs, 2010).

A mechanism for reaching equality of outcomes, educational equity secks to
close the inequality gaps which privilege more advantaged socioeconomic
groups. To provide equitable opportunities and outcomes, it is necessary that
these be unequally distributed among socioeconomic groups. In equitable
scenarios the inequality should benefit marginalised groups, in this case the
socioeconomically disadvantaged. Globally the implementation of equitable
education is a necessary goal for two reasons. Firstly access to quality education
and opportunity is a basic right at an individual level (United Nations, 1989).
Secondly educational equity is economically imperative insofar as society
benefits when the citizenry are well educated and education is a mechanism for
marginalised groups to empower themselves (Cavicchioni & Motivans, 2002).
Schooling is a hierarchical endeavour with students nested in classrooms, in
schools, in countries. At each level of the school system there are organizational
choices which impact equity, including school financing (Berne & Stiefel, 1984),
system selectiveness, school structure and between-school segregation (Duru-
Bellat & Suchaut, 2005), teacher distribution (Mason-Williams, 2015) and
student choice (Musset, 2012). At a fundamental level, “equity in educational
attainment is [...] seen as a core driver for enhanced economic equity, both of
which are equated in much policy thetoric with notions of social inclusion,
mobility and justice” (Raffo, 2011, p. 326). Unequal and inequitable educational
opportunities are a hallmark of academically differentiated education systems.
While Sweden is renowned for its free and comprehensive School for All,
differentiated provision has been a feature of the Swedish education system at
multiple points in its history.

Sweden has a long history of education for the public good. Swedes have
been requited to reach a basic standard of literacy since the Lutheran
Reformation (Lundgren, 2015), with more extensive education the preserve of
the privileged few. Universal formal education for children was introduced in
1842 which was overseen initially by the Church. In the early part of the
twentieth century a series of reforms introduced the first national cuttriculum,

increased oversight from national actors, and eventually transfered control to



CHAPTER 1 *

municipalities in 1930 (SOU 2014:5). In this early period, educational
progression in Sweden was heavily predicated by social background (Boalt,
1947), with a tradition of educational stratification which divided children by
social class into parallel academic and vocational school systems (e.g. Husén &
Hirngvist, 2000). This tracked system resulted in documented opportunity and
achievement gaps between Swedish youth of differing socioeconomic
backgrounds, with working class children bared from university by academic
segregation early in their school careers (see Husén & Hirngvist, 2000). During
the post-war period, Sweden’s education system underwent a seties of reforms,
introducing a 9-year long comprehensive compulsory school in 1962, and
integrating the delivery of both academic and vocational post-secondary
programmes into one uppet-secondary school in 1970 (Lundahl, 2002),
working on a compensatory principle (e.g. Haug, 1999) to reduce the
socioeconomic gaps in opportunities and outcomes. The provision of equitable
education, which provided pupils the opportunity to progress in life, was
enshrined in law and curriculum in the 1980s (e.g. SFS 1985:1100). Similar
reforms occurred concurrently in neighbouring countries, with a key feature of
this Nordic model of education being the prominent placement of equitable
education as a driver of social development (e.g. Lundahl, 2016). While the
Swedish compulsory school remains comprehensive, reforms were
implemented in the 1990s under the auspices of new public management (e.g.
Bjorklund, Clark, Edin, Fredriksson, & Krueger, 2005; Lundahl, 2002), with the
aim of raising academic performance through competition (Lundahl, Arreman,
Holm, & Lundstrém, 2013). As a consequence of these reforms —
decentralization and marketization through the introduction of school choice
and independent schools — differentiated provision was reintroduced and
equality in schooling decreased (Lundahl et al.,, 2013). Rather than the prior
explicit vocational vs. academic divide, Swedish schools came to be
characterised by social and cultural segregation and increased variation in
student outcomes (e.g. Osth, Andersson, & Malmberg, 2013; The National
Agency for Education, 2010; SOU 2014:5), invigorating academic discourse
around socioeconomic gaps in Swedish education system today which this

thesis aims to contribute empirical evidence to.
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Research aims

Persistent and increasing socioeconomic achievement gaps, both in Sweden and
abroad (Broer et al.,, 2019; Chmielewski, 2019), suggest that in addition to
educational systems failing to promote equal outcomes, they might also be
vehicles of inequity by not counteracting socioeconomic dominance of
outcomes through the compensatory offering of opportunities. This thesis aims
to explore the socioeconomic achievement and opportunity gaps that have
emerged in international assessment, particularly the ways in which these may
have developed in the context of changes in educational equity. Sweden is the
primary site of enquiry, with comparative multi-national studies deployed in
order to examine various theoretical assumptions made of the constructs
utilised in the thesis.

This thesis consists of an integrative essay and three empirical studies, which
investigate socioeconomic inequalities in education from different perspectives.
The trio of empirical papers presented within this thesis seek to answer the
following research questions: (1) How might socioeconomic status be consistently
measured over time? (1) How do unequal opportunities relate to unequal outcomes? (1it) How
can inequality be contextualised in Swedish schools? Although these research questions
are addressed within the empirical studies successively, the contributions of the
papers are considered complementarily in the Integrated Discussion of the
thesis in Chapter 6.

Study I investigates the measurement of socioeconomic status over time in
Sweden. Considering the changes to Swedish demographics, in conjunction
with the broader social and technological advances of the twenty-first century,
the study builds a measurement model of socioeconomic status which is
applicable over a 15 year period. The alignment optimization method is applied
to verify the model.

A cross-country view is taken in Study II to explore the interplay of
socioeconomic status, opportunity to learn and achievement. In addition to the
well documented relationship between socioeconomic origin and student
achievement the study considers how student origin relates to the learning
opportunities offered within the classroom setting. These two threads of inquiry
are subsequently intertwined by assessing how opportunity to learn mediates
the relationship between socioeconomic status and achievement in
mathematics and science.
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Study III hones in on inequalities between Swedish classrooms. Given the
patterns of inequalities previously explored in Study II, consideration is given
to teacher quality and learning climate in eighth-grade mathematics classtrooms.
Sweden’s highly marketised and choice-driven school system is integrated into
the study, comparing inequalities between classes with specialist and non-
specialist teachers. Key implications of this study are how teacher behaviour
might be a driver of disparities in mathematics provision between more and less
socioeconomically advantaged classes of students.

These three studies, when taken as a whole, reiterate the presence and
petsistence of the achievement gap in Swedish mathematics performance. The
relationship between socioeconomic origins and opportunities offered within
mathematics classrooms is examined as an explanatory factor of this
achievement gap both internationally and within Sweden. The web of in-
equalities found in Swedish schools are used to contextualise the discrepancies
between the mathematics curticulum as examined in international assessments
and the cutrriculum as administered in Swedish schools, which forms the
principal thread of the integrated discussion in this thesis.

The proceeding content of the dissertation is organized as follows: In
Chapter 2 the reader is furnished with an overview of the educational landscape
in Sweden. A review of the literature concerning the theoretical constructs
explored in this thesis is presented in Chapter 3. Chapter 4 situates the
dissertation within the theoretical framework of the TIMSS Model of Potential
Educational Experiences. The methodology used in the thesis is discussed in
Chapter 5, while Chapter 6 presents the findings of the empirical studies
alongside an integrated discussion, before assessing the contribution of the
dissertation to the field, and making recommendations for further research. A
summary in Swedish of the integrative essay follows. Finally, the empirical
studies are presented.

21






Chapter 2 Background

A ploneer in the introduction of compulsory schooling (Bjotrklund et al., 2005;
Husén, 1989), Sweden has long enjoyed a reputation for being a socio-
democratic welfare-state (e.g. Esping-Andersen, 1996). Education is a key
component of this social model. In this chapter key educational reforms and
social changes of the last 30 years are introduced and considered, establishing
the context in which this thesis’s exploration of inequalities in outcomes and
opportunities in Sweden are situated.

FEducational reform in Sweden

Since the early-1990s, the Swedish school system has fundamentally changed,
becoming increasingly marketized, with the delegation of education from
central to local governmental control, the widespread proliferation of privately
run state-financed independent schools (free schools), and the promotion of
parental choice. Since the implementation of the parental right to choose one’s
child’s school in July 1992, the proportion of independent schools in Sweden
has increased from around 5% in 1997 to 17% in 2020, with these independent
schools currently enrolling 15% of compulsory school aged children (The
National Agency for Education, 2018b, 2020b). Contemporary Swedish
students, especially those in metropolitan areas, have a wide array of schools to
choose from. This variety of schools may offer a multitude of differing
opportunities, particularly at the post compulsory level (Lundahl, 2010).
Concurrent to this period of reform the Swedish welfare system
deteriorated: both income difference (Aaberge et al., 2018) and residential
segregation increased (Bevelander, 2004; Malmberg, Nielsen, Andersson, &
Haandrikman, 2016). With a tradition of welcoming immigrants, Sweden has
accepted over 600,000 refugees for resettlement between 1980 and 2017 (The
Swedish Migration Agency, 2018). The inflow of immigrants has increased the
amount of students with a migration background, and there has been a
documented growth of students eligible for language support (either mother
tongue instruction or Swedish as an additional language) from 12% in 2000 to
in 25% (The National Agency for Education, 2018c, 2018d), and a persistent
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achievement gap between students with and without a foreign background (e.g.
Bryman & Cramer, 2011; OECD, 2006; The National Agency for Education,
2005). There are reasons to assume that the recent school reforms, coupled with
the societal changes enacted within the Swedish school system are considered
a possible precursor of a period of fluctuation in achievement and a noted
achievement gap.

Evolving funding and regulation in Swedish schools

Sweden’s educational system was, until the 1990s, characterised by strong state
control and regulation of all aspects of schooling and a focus on providing a
comprehensive programme as an antidote to schooling stratified by gender,
class and future prospects. In terms of educational funding, there was a gradual
shift during the 1980s to a semi-centralized funding system with more control
of funding ceded by the state to the municipalities (Lundahl, 2002; SOU 20145,
2014; The National Agency for Education, 2009). This semi-centralized funding
system was abolished in the 1990s and, from 1993, funding was devolved to
municipalities in lump sums. The introduction of a nation-wide voucher system
with the free choice of school caused schools to compete for students and a
quasi-market was gradually shaped throughout Sweden (Béhlmark & Lindahl,
2007; Lundahl et al., 2013; Musset, 2012).

Following the decentralization of educational funding Sweden’s total direct
expenditure on primary and secondary education has remained comparable
over the last two decades, standing at 7.5% of national expenditure in 1995
(OECD, 1999) and 7.7% in 2015 (OECD, 2018). However, since 1993 ring-
fencing for school funding has been removed (Bjérklund et al., 2005), and how
and in what areas of education this expenditure is utilized varies. Subsequently,
“the amount of resources that schools receive (or allocate) for their operating
budget (e.g. teaching material and supplies, maintenance of school buildings,
preparation of student meals and rent of school facilities) is determined by the
school in Sweden” (OECD, 1999, p. 296) and thus there is potential for
between-school funding differences.

In addition to the decentralization of funding Sweden has experienced
decentralization of educational decision making, with 66% of all decisions being
made at the school level, compared to 13% at the national level in 1995 (OECD,
1999). In recent years, the school system has become more evenly controlled,
with 21% and 35% of decisions made at the national and local level respectively
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in 2015 (OECD, 2018). In tandem with this shift in the decision making
structure the proportion of decisions related to the organisation of instruction
made at school level has decreased from 88% in 1995 to 66% in 2015 (OECD,
1999, 2018). The independence of schools to make decisions regarding the
organisation of instruction leaves open the possibility of potential for significant
differences in the opportunity to learn (OTL) afforded to students in different
schools and the development of an opportunity gap.

Consequences of the recent school reforms on educational

equity

The introduction of school choice has been a cornerstone of the reformation
of the Swedish educational system. Inherent to school choice has been the
abandonment of the proximity principle, with students no longer compelled to
attend their nearest school and the introduction of a voucher system allowing
for funding to follow individual students. Furthermore, favourable conditions
for the opening of independent schools which are independent of government
control, operating as for-profit business, have become established in Sweden
(Lundahl, 2002; Lundahl et al., 2013). Independent schools in Sweden are
however subject to national rules on student recruitment practices and must be
transparent in their application process and open to all (SES 2010:800). In cases
where schools are oversubscribed, while they may use approved criteria for
selection (The National Agency for Education, 2016), academic selection or
‘cream-skimming’ in school admissions at the compulsory level is prohibited
(Poder, Lauri, & Veski, 2017). Choice of school is limited somewhat by the
uneven distribution of independent schools across the country and is in many
cases “conditional on slots being available after those residing closest to the
school had made their choices” (Béhlmark & Lindahl, 2007, p. 6; The National
Agency for Education, 2016).

An increase in socio-economic and ethnic segregation between schools has
been established in the literature (e.g. Soderstrom & Uusitalo, 2005; Yang
Hansen & Gustafsson, 2016) following the introduction of the independent
school and school choice policies, with housing segregation explaining the
better part of between-school variation (Holmlund et al., 2014). Between-
school segregation is reflected in increased between-school achievement gaps
(The National Agency for Education, 2020a). Additionally, schools serving
diverse and disadvantaged communities face difficulties attracting and retaining
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teachers (Borelius, 2010; Méller, 2010) indicating entrenched social inequality
in educational provision. A further concern in exploring Sweden’s domestic
achievement gap is its reflection in the findings of international assessments.

Swedish performance in international assessments

Since the turn of the millennium, international large scale assessments (ILSAs)
have increasingly become the dominant metric for assessing school systems,
providing rich streams of educational performance and contextual data
(Gustafsson & Rosén, 2014; Novoa & Yariv-Mashal, 2003). This data can be
leveraged to explore relations between contextual and systemic differences and
academic outcomes at national and international level. Such inquires can include
changing learning opportunities which have differential effects on equality and
efficiency within school systems.

Sweden has a long and rich history of involvement with ILSAs, dating back
to the 1950s and the carliest assessment surveys (Yang Hansen & Johansson,
2020). Sweden and Swedish researchers have long been involved with ILSAs,
and the country has taken part in almost every student assessment conducted
by the International Association for the Evaluation of Educational
Achievement (IEA), which was for a time based in Stockholm (Yang Hansen
& Johansson, 2020). Subsequently, data collected by the various IEA studies
provides a fertile stream of evidence to assess changes in equality within Sweden
over a prolonged petiod.

During the early part of the twenty-first century, Sweden witnessed a decline
in student achievement across the board in international assessments including
the OECD administered Programme for International Student Assessment
(PISA) and the IEA run Progress in International Reading Literacy Study
(PIRLS) and Trends in International Mathematics and Science Study (TIMSS).
More recently published TIMSS 2015, PISA 2015, and PIRLS 2016 data suggest
that Sweden is recovering from this prolonged period of declining school
performance (Mullis, Martin, Foy, et al., 2016; 2017, OECD, 2016) which has
been among the most severe in the OECD (Léfstedt, 2019). Despite the overall
increase in Sweden’s recent performance, the achievement gap has widened
(e.g. Chmielewski, 2019). Wortyingly in a study of 49 countries Sweden has
experienced the most severe decline in achievement and socioeconomic
equality of outcomes (Hanushek, Piopiunik, & Wiederhold, 2014). Sweden’s
fluctuating performance in international assessments and recurrent
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achievement gaps provide scope to investigate inequality within an international
context. When set against a backdrop of a transforming educational system,
these evidenced inequalities are also ripe for contextualisation within the
domestic sphere.






Chapter 3 Literature Review

This thesis draws on a number of key theoretical constructs in examining
inequality in academic outcomes and opportunities. Chief among the concepts
explored in this thesis is socioeconomic status as it forms the lens through
which inequality is assessed. This chapter first establishes what is meant by
socioeconomic status and the theoretical underpinnings of its measurement,
before reviewing the literature surrounding the key constructs through which
inequality is examined: opportunity to learn, school segregation and teacher

characteristics.

Socioeconomic status

Socioeconomic status (SES) can be broadly described as ranking an individual
or a family on a hierarchy according to their possession or control of
commodities such as wealth, power, or social status (Mueller & Patcel, 1981).
SES is perhaps the most commonly used contextual predictor of educational
achievement, with a number of broad functions. SES can be used among other
things as: a control variable to adjust for background differences in the sample,
to stratify the data and increase the precision of comparisons between, for
example, treatment and control groups, and an independent causal agent of
educational outcomes (White, 1982). Additionally SES has a long and well-
documented explanatory power within educational science (e.g. Coleman et al.,

1966).

The theoretical structure of socioeconomic status

In order to grasp both the importance and the theoretical structure of SES it is
pertinent to consider how families and their behaviour operate within the social
space. The family is the central site of social interaction and the determinant of
one’s social position. The traditional definition of a family is a group of people
bound together by marriage, blood, or adoption, who cohabit. The language
used to define the family (i.e. home, household) confers upon objects the power
to define the social relationship. The essential conception of the family, of a



30

* EXPLORING SOCIOECONOMIC INEQUALITY IN EDUCATIONAL
OPPORTUNITY AND OUTCOMES IN SWEDEN AND BEYOND

group of people sharing a close legitimized social relationship and a home,
defines a location for habitus. As Bourdieu (1998) summarises, the family is an
anthropomorphic concept, which transcends the members of the group and
requires the sublimation of individual identity to the collective. The family can
be seen as a private, enclosed universe. The family unit is thus seen as an agent
in itself, capable of making actions to its benefit.

Bourdieu asserts that the social space can be “constructed empirically by
discovering the main factors of differentiation which account for the
differences observed” (1987, p. 3). In such a constructed social wotld forms of
capital can be identified which are useful in the struggle for resources within the
social space. This social space is structured according to “the distribution of the
various forms of capital, this is, by the distribution of the properties which atre
active within the universe under study — those properties capable of conferring
strength, power and consequently profit on their holder” (Bourdieu, 1987, p.
4). SES is conceptualised by Bourdieu (1986) as having three facets: social
capital, cultural capital, and economic capital. Simply put, children’s social
capital concerns family social connections and network, cultural capital includes
family cultural and educational consumption, and economic capital measures
family economic status. The division of a population into groups according to
accumulations of the various forms of capital is practicable in so far as grouping
individuals according to analytical constructs which are well-founded in reality
allows us to define groups which ate as similar as possible in as many ways as
possible (Bourdieu, 1987).

A key assumption in the explanation of dominance by higher social classes
of the strongest educational outcomes is that the educational system replicates
the inherent advantages of higher social classes, such as advantaged parents
simultaneously place greater value on education than their less advantaged
counterparts and are better resourced to propel their offspring’s achievement
(Goldthorpe, 1996). However, such explanations are problematic as they fail to
account for intergenerational changes in the meanings of cultural totems,
“especially in the context of the social transformations engendered by
advancing industrialism including major educational expansion and reform”
(Goldthorpe, 1996, p. 488). Thus, a careful consideration of the measurement
and structure of socioeconomic status and its’ development over time is
warranted if we are to integrate the concept into studies of educational

inequalities.
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Measuring SES

Socioeconomic status is fluid in as far as conceptions of social class and
assignment to a class are heavily influenced by lived experience and exposure
to the ‘other’ to which we relationally place ourselves. Given the
aforementioned theoretical underpinning of the SES construct as
encompassing multiple forms of capital, care should be taken when
conceptualizing SES and “researchers should make an effort to use multiple
components of SES in their operationalization because, when only a single
component is chosen, the results are more likely to overestimate the effect of
SES” (Sirin, 2005, p. 444). The measurement model of SES has long been
considered tripartite (Sirin, 2005), typically including indicators of parental
income, parental education, and parental occupation (Duncan, Featherman, &
Duncan, 1972; Gottfried, 1985; Hauser, 1994; Mueller & Parcel, 1981; White,
1982). As education begets occupation and parental occupation is ordinarily
correlated with income, these three parental indicators help draw a broad
picture of the availability of Bourdieu’s three strands of capital across
socioeconomic groups (e.g. Duncan, 1961).

A broad trend, particularly in large scale international studies, is to substitute
parental income for a measure of home resources (Cowan, Hauser, Levin, Beale
Spencer, & Chapman, 2012; Sirin, 2005). The use of home possession items in
large-scale data collection overcomes the practical obstacle of questioning
adolescents about their parents’ incomes while generating an indicator which
covers both household income and the cultural and educational habitus of a
family (Bourdieu, 1984; Bourdieu & Passeron, 1990). While neatly solving a data
collection issue the choice of home possession items is not without
implications. Home possessions can be argued to reflect parents’ personal tastes
(Magnuson & Duncan, 2006) or become totemic as an indicator of social status
without considering the situational differences in their symbolism (Bourdieu,
1998) through uninterrogated reuse. In international studies incorporating
countries across the economic and development spectra identifying key home
possessions is further complicated by variations in abundance and scarcity of
the chosen items between territories: items that indicate differential levels of
wealth in one country are ubiquitous in another and items considered luxuries
in one are basic infrastructure in another. An example of an approach
countering this problem is The Demographics and Health Surveys (DHS),

which utilizes the same survey instrument across more than 50 countries and is
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seen to overcome the abundance/scarcity issue (Filmer & Pritchett, 1999), by
examining housing characteristics rather than consumption as a proxy for
household wealth.

The two principal institutions behind ILSAs in education, the OECD and
the IEA, take substantially different approaches to measuring SES within their
studies. In PISA the OECD computes the index of economic, social, and
cultural status (ESCS). Three components — parental education, parental
occupation, and home possessions — are used to compile ESCS through
principal component analysis (OECD, 2017). The various components of
ESCS have been subject to criticism for the validity threat due to inaccurate
student reporting and weaknesses in the modelling of SES across countties (e.g.
Rutkowski & Rutkowski 2010; 2013; Schulz, 2005). Despite these criticisms
ESCS is a popular pre-complied measure of SES to use in secondary analysis of
PISA data (Strietholt et al., 2019) and is provided for each cycle of PISA.

The approach taken by the IEA differs between studies. In the eighth grade
section of TIMSS a consistent composite index of SES is not included. Over
time TIMSS has asked students whether they have variety of home possession
items. The only items to have appeared in every TIMSS cycle between 1995 and
2015 are the number of books in the home and a desk (Foy, 2017a; Foy, Arora,
& Stanc, 2013b; Foy & Olson, 2009b; Gonzalez & Miles, 2001a; Gonzalez &
Smith, 1997a; Martin, 2005a). A third item, a computer, has appeared in each
cycle but was worded differently in the 2015 iteration (compare Foy, 2017a; Foy
et al., 2013b). Recent cycles of TIMSS have included an index of Home
Educational Resources (HER). This index is calculated from parental education,
the number of books in the home and the number of home study supports
(how many of ‘an internet connection’ and ‘one’s own bedroom’ does a student
have — 0, 1, or 2) and is expressed as a three point scale (many resources, some
resources, few resources) (Martin, Mullis, & Hooper, 2016). A model for
replicating HER across multiple cycles of TIMSS data tested by Broer et al.
(2019) used two home possession items (a computer and a desk), patental
education, and books in the home to model HER across 6 cycles of TIMSS
(1995-2015) in 13 countries. The variance in mathematics achievement
explained by their new SES variable highly correlated with that explained by
HER in the 2011 and 2015 cycles.

In the absence of a pre-calculated SES measure, researchers conducting
secondary analyses using TIMSS data must decide upon an appropriate measure
of SES to use within their studies. The aforementioned variation in the number
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of items deployed in the student questionnaire to indicate SES and the relatively
few recurring items complicates this decision for researchers, particularly when
investigating educational phenomena at multiple time points. A frequently
observed practice for researchers in the field is to use a single item measure —
commonly parental education or books in the home — to approximate SES or
a combination of items to indicate the construct specific to their study
(Strietholt et al., 2019).

SES and achievement

The long-standing predictive power of SES on achievement (e.g. Coleman et
al., 1966) cannot be considered independently of the choice of approach to
operationalising the concept. Composite measures of SES including PISA’s
ESCS have the strongest correlation with student achievement (Lee, Zhang, &
Stankov, 2019). However there exist diverse approaches to operationalising
SES in secondary analyses of ILSAs. When choosing to use a single-item
indicator as a proxy of SES both the highest parental education (e.g. Schiller,
Khmelkov, & Wang, 2002; Schlicht, Stadelmann-Steffen, & Freitag, 2010) and
books in the home (e.g. Akiba, LeTendre, & Scribner, 2007; Ammermueller &
Pischke, 2009; Luyten, 2017, P&der et al., 2017; Schitz, Ursprung, &
Woessmann, 2008; Woessmann, 2005) are commonly seen. The rationale for
distilling such a theoretically rich and multifaceted construct as socioeconomic
status down to these single items requires a deepetr examination of the cultural
capital aspect of socioeconomic status and its relation to academic achievement.

Cultural capital exists in three forms: the objectified (i.e. cultural goods), the
embodied (i.e. behaviours and activities) and the institutionalised (embodied
cultural capital which is recognised and valued by the community, i.e. academic
qualifications) (Bourdieu, 1986). The examination of these different elements
of cultural capital and their relation to student achievement has been a long-
running strand of enquiry within the educational sciences (e.g. De Graaf, De
Graaf, & Kraaykamp, 2000; Kraaykamp & Van Eijck, 2010; Lareau, 1987).
Tan’s (2017) meta-analysis of the relationship between cultural capital and
student achievement in 41 studies investigated the effect sizes of vatious
indicators of cultural capital, representing Bourdieu’s three facets of the
construct. The findings of this meta-analysis indicated that institutionalised
cultural capital in the form of parental education is the strongest predictor of

student achievement, with a moderate effect size. The effect size of objectified
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cultural capital in Tan’s meta-analysis closely follows that of institutionalised
cultural capital. These findings echo the results of previous meta-analyses (e.g.
Sirin, 2005) which support home possessions and parental education as
significant predicators of student performance and empirically justify the use of
narrower measures of SES where necessary.

The predictive power of SES on achievement has also been evidenced at the
collective (i.e. classtoom and school) level. In their cross-national study of the
multilevel dimensionality of SES and its relationship to reading achievement,
Yang & Gustafsson found that “at the school level, a single factor (CapB),
which is interpreted to represent the community’s sociocultural and economic
environment, is sufficient to explain the school-level SES variation” (2004, p.
278). Further to this they noted that “children from high income communities
are more likely to attend high quality schools, and the peers with which they
interact tend to have high educational and occupational aspirations (Brooks-
Gunn, Duncan, Klebanov, & Sealand, 1993; Datcher, 1982)” (Yang &
Gustafsson, 2004, p. 262).

The measurement and analysis of socioeconomic status is fundamentally
tied to analyses of educational inequality as it forms yardstick with which equity
and equality are measured. The concepts that are addressed in the remainder of
this chapter are all indelibly linked to socioeconomic status.

Opportunity to learn

A sometimes nebulous concept, opportunity to learn (OTL) is examined across
various strands of inquiry within the field of educational research, such as
school effectiveness and educational equity. The importance of the opportunity
to learn construct was laid out in Carroll’s (1963) model of school learning,
which posits that “the learner will succeed in learning a given task to the extent
that [the learner] spends the amount of time that [the learner| needs to learn the
task” (p. 725). In this model student learning is a function of time spent in
learning over the time actually needed to learn content. The time spent learning
comprises student perseverance or engagement with learning and the time
allowed for learning. This time allowed for learning varies between teachers and
programmes of study but may also be limited by an excess of material expected
to be covered within a subject and is deemed to be opportunity to learn (Carroll,

1963).
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While Carroll’s model emphasises the time allocated to learning various
content, the measurement of OTL has proven to be somewhat malleable,
reflecting to a certain extent the purpose of the studies in which it is employed.
Potential measures of OTL range from instructional factors such as content
exposure or time on task, to curricula design, to contextual factors reflecting
school environment or student-body composition (Martinez Fernandez, 2005).
Given this flexibility, the selection of an indicator of OTL is of paramount
importance to this thesis.

As a concept within international assessment, OTL has been developed as a
measure of whether students have had the opportunity to study a topic within
a subject (McDonnell, 1995). OTL is a key unifying concept in this thesis. As
eatly as the late 1980s, Eggen, Pelgrum, and Plomp (1987) proffered the
assumption that content exposure within a subject strongly influences student
knowledge and that “students who are confronted with relevant subject matter
in the classroom should - ceteris paribus - perform better than students who
were not given the opportunity to learn the subject matter” (p. 134). Further,
OTL has been shown to be a consistent predictor of achievement (see e.g.
Marzano, 2003; Scheerens, 2017b; Scheetrens, Luyten, Steen, & Luyten-de
Thouars, 2007).

OTL has a difficult conceptual relationship to educational equality. Given
common dialogues around the issue of educational equity which focus on
compensatory programmes equality loses currency as a goal in delivering equity.
When OTL for students is considered a matter of legal and social justice as a
way to counterbalance the SES of their parents there is an implicit requirement
for OTL to be unequally distributed across a population (Schmidt & McKnight,
2012). If we expect schools to compensate for students’ backgrounds through
the quality of education they provide then we can logically expect to see varying
levels of OTL between schools located in differing social contexts: a school
with a large cohort of students from disadvantaged backgrounds should
implement programmes offering enhanced OTL compared to schools with
students of mostly advantaged backgrounds.

Measuring OTL

The inclusion of items measuring OTL within current ILSAs derives from
OTL’s eatly inclusion as a technical concept designed to facilitate cross-national
comparisons of performance. OTL has subsequently developed into a measure
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of whether students have had the opportunity to study a topic within a subject
(McDonnell, 1995). An early example of the measurement as content coverage
by teachers within ILSAs comes from the IEA run Second International
Mathematics Study (SIMS). Teachers were asked if they had taught the topics
within the test, and if not whether those areas had been covered in the previous
grade, were planned for the next grade, or were not planned to be taught within
the school at all (McDonnell, 1995). In their analysis of Dutch results in SIMS,
Eggen et al. (1987) investigated the relation between content coverage and the
test-scores of participating students. While they found no substantial relation
they did note statistically significant observed correlation between these two
measures.

Carroll (1963) emphasized the importance of time allocated to learning
content in his understanding and modelling OTL. This notion of allocated time
has been refined over time in the literature to one of instructional time (e.g.
Borg, 1980; Gettinger & Seibert, 2002), which has been shown to predict
student achievement (e.g. Denham & Lieberman, 1980; Fisher & Berliner, 1985;
Walberg, 1988). Instructional time, alongside content of instruction and
instructional quality, is defined by Kurz (2011) as a key indicator of OTL in
studies of the enacted curriculum. However time spent on task is not commonly
included in measures of OTL in TIMSS. While all TIMSS cycles have asked
teachers how much time is spent teaching mathematics to the class in a standard
week, TIMSS does not consistently question teachers as to the proportion of
time spent teaching the various subdomains of mathematics (Foy, 2017b; Foy,
Arora, & Stanc, 2013a; Foy & Olson, 2009a; Gonzalez & Miles, 2001b;
Gonzalez & Smith, 1997b; Martin, 2005b) making time on task difficult to
account for in analyses of multiple TIMSS cycles.

Given the technical concerns of OTL’s roots in ILSAs, studies including
OTL as a measurable construct must also consider the national contexts in
which they operate, as countries with centralised national standards are likely to
be more prescriptive in how curricula are applied than in decentralised systems
(Scheerens, 2017a). Therefore in cross-cultural contexts, constructs of OTL,
while being captured using items that are worded consistently across territories
might not be measuring the reality in each country. Simply put, countries and
jurisdictions specify what students are expected to learn and teachers implement
this to varying degrees within their own classes. A further challenge to
measuring OTL is the need for exhaustive data collection. Teachers cannot be
asked broad questions about, for example algebra or geometry, but instead need
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to be given discrete questions for each concept and progression within the
curticulum to build a representative measure'.

As OTL is rooted in curriculum delivery (e.g. Porter & Smithson, 2001),
whereby teachers implement (Schmidt, Raizen, Britton, Bianchi, & Wolfe,
1997) or enact (Porter & Smithson, 2001) national curricula goals, the role of
teachers in the construct’s measurement is important to consider. Teacher
reports of OTL have been centred in the IEA’s data collection procedures since
the 1970s (McDonnell, 1995) and the use of such teacher self-repozts to indicate
OTL measures is supported by findings during the development of the Surveys
of the Enacted Curriculum (SCE). The SEC were developed in the USA in the
1990s with the goal of creating a teacher self-reported survey instrument which
provided reliable data relating to instruction (Blank, 2002). Notably, the SEC
produced evidence of high correlation between surveys of taught content and
written logs of teacher behaviour (Smithson & Porter, 1994) providing
empirical support of the use of teacher survey derived measures of OTL.

OTL and achievement

Studies examining OTL on the individual level imply that the concept is a
promising predicator of academic achievement. As Scheerens (2017b)
summarizes, meta-analyses of school effectiveness variables have shown OTL
to be a consistent predictor of achievement with average effect sizes (d-
coefficient) of between .18 and .88 (see Marzano, 2003; Scheerens & Bosker,
1997; Scheerens et al., 2007). The positive relationship between OTL and
student achievement in mathematics has been well established in the literature
(e.g. Dupriez & Dumay, 2006; Fuchs & Woessmann, 2007; Gamoran, Porter,
Smithson, & White, 1997; Reeves, 2012; Rowan, Correnti, & Miller, 2002;
Schmidt, Cogan, Houang, & McKnight, 2011; Schmidt et al., 2001). These
findings, and the consistency of OTL’s predictive qualities give us cause to
examine the construct further and consider how we might incorporate it into
studies of educational equity.

Of particular influence in the formulation of OTL used in this thesis is the
series of studies authored by Schmidt and his collaborators who theotized that
variation in OTL may be due to curricula, instructional quality, and contextual
differences (Schmidt, Zoido, & Cogan, 2013). In their study of the joint

1 For an example of the level of detail in TIMSS” OTL data collection instrument, see
Appendix A.
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relationship of OTL and socioeconomic status to student mathematics
achievement using PISA data, Schmidt, Burroughs, Zoido, and Houang (2015)
provide strong supportt for the prior work of Schmidt and McKnight (2012)
which, as summarised, “argued for the existence of pervasive inequalities in
OTL and hypothesized that part of the appatent role of SES was related to the
systematically weaker content offered to lower-income students” (Schmidt et
al., 2015, p. 380). The model is tested by Schmidt et al. regresses student
achievement on SES and OTL and specifies a mediating effect of SES on
mathematics achievement through OTL (specified as content coverage).

A weakness of the works of Schmidt et al. is the instrument and the level at
which OTL is measured. PISA samples students within schools and collects
data at student and school level. The OTL related items are measured by asking
students how often they have heard of and how familiar they are with a concept
(see OECD, 2012a, pp. 34-35). The OTL measure detrived from these
questionnaire items within PISA has been critiqued for confounding frequency
of meeting topics and mastery of them. Further analysis has demonstrated that
once self-concept is parcelled out from OTL and Schmidt et al.’s (2015) study
is replicated, the effect of OTL on mathematics achievement is smaller, as is
the indirect effect of socioeconomic status on achievement (Yang Hansen &
Strietholt, 2018).

At the within-school level variations in OTL tell us something about the
differing approaches to class assignment within and between schools in a
system. Pronounced differences in OTL at the most granular level are
observable in the United States, with students on different courses within a
school receiving different curricula, rather than programme and track (in terms
of academic or vocational) differences seen between schools in other countties
(Cogan, Schmidt, & Wiley, 2001). Additionally the availability of multiple course
choices can exacerbate existing socioeconomic inequalities by providing
“Incentives for students to structure their programmes in directions that are
appealing and undemanding but that may ultimately be detrimental to their
futures” (Lee & Bryk, 1988, p. 92).

In addition to the legal requirements for transparent and open application
processes (SES 2010:800), a crucial feature of the Swedish school system is that
at compulsory level (ages 6-10) it does not allow for academic selection with
guidance explicitly stating that schools may not use tests or exams in the
selection and admission of students (The National Agency for Education,
2016). In such a system with both a strong centralised curriculum and an
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absence of tracking we might assume lower within-school variations of OTL
and higher between-school differences. In light of the comprehensive nature of
the Swedish compulsory school it is essential to consider additional factors
which might drive between-school variation in OTL, principally segregation.

OTL and school segregation

A final factor influencing OTL that needs exploring is school composition.
OTL has long been linked to equity issues (Guiton & Oakes, 1995; McDonnell,
1995). If OTL has a role in educational justice, then “it hurts the idea of
educational justice if OTL distribution depends on the students’ socioeconomic
and cultural status and if less beneficial OTL is offered to less privileged
students, while more privileged students are exposed to more challenging
content or goals” (Lafontaine, Baye, Vieluf, & Monseur, 2015, p. 2). OTL alone
explains less than 10% of between-school differences in achievement on
average across OECD countries. However, in conjunction with SES it explains
neatly 30% of between-school differences, reflecting “the overlap between the
predictors in explaining the school average performance in reading,
corresponding to the fact that OTL are not independent from school social
intake” (Lafontaine et al., 2015, p. 7). It has been suggested that in planning for
mathematics teaching, “teachers expect mixed and predominantly minority
classes to have less previous exposure to these topics, warranting treating more
topics as new material, yet simultaneously holding lower expectations for
students mastering the content” (Guiton & Oakes, 1995, p. 330), implying that
the composition of a school’s intake can have profound implications for the
OTL afforded to students.

School segregation in Sweden

Internationally the exploration of the distribution of students to schools has
had a rich tradition in the literature since the publication of the landmark
Coleman Report (Coleman et al., 1966). It is well established that students from
deprived neighbourhoods will have lower educational attainment than those
from affluent areas (Entwisle, Alexander, & Olson, 1994; Gephart, 1997;
Mayer, 2002). In the Swedish context social and ethnic segregation is a key
contemporary concern (Kornhall & Bender, 2018).

Residential segregation in Sweden begets educational segregation (Lindbom,
2010), with children from marginal neighbourhoods being offered lesser
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educational opportunities than their contemporaries from advantaged
neighbourhoods (Beach & Sernhede, 2011). Additionally recent evidence
suggests that residential segregation in Sweden varies between municipalities
with those with lower populations exhibiting higher levels of social mixing
within schools (e.g. Malmberg & Andersson, 2021). The effects of segregation
in schools are not uniform across Sweden. In regions with large visible minority
populations student achievement in mathematics varies significantly between
schools to a greater extent than in those with low minority populations with
socioeconomic background only partly explaining this between-school
variability (Andersson, Osth, & Malmberg, 2010). The existence of residential
and educational segregation in Sweden reflects the conclusions of international
scholarship in the field. Generally residential segregation has been linked to
increased achievement gaps between socioeconomic groups, with high-income
students performing better than their low-income peers in more-segregated
places (Owens, 2017). When school attendance is closely linked to residential
proximity children in (both economically and ethnically) advantaged
neighbourhoods attend better schools and mix with classmates who have high
educational and occupational aspirations (e.g. Brooks-Gunn, Duncan,
Klebanov, & Sealand, 1993; Datcher, 1982).

School segregation and school choice

In line with other European educational systems that have introduced school
choice and experienced increasing levels of school segregation (e.g. Agirdag,
Van Houtte, & Van Avermaet, 2012), Sweden has seen a growth in segregation
in lockstep with changing patterns of school enrolment. Segregation between
schools has developed from being defined by residential segregation prior to
the introduction of school choice, to being much more determined by social
background (Bohlmark, Holmlund, & Lindahl, 2016). Studies of social context
and school choice in Sweden suggest increased segregation along ethnic and
achievement lines, particularly in large cities and their suburbs (Andersson et
al., 2010; Yang Hansen & Gustafsson, 20106). In urban areas of Sweden students
from visible minorities attend schools closer to their residence while in
ethnically mixed neighbourhoods, Swedish-born and non-visible minorities
have higher travel to school distances, indicating that they are opting out of
local schools (Andersson, Malmberg, & Osth, 2012), coinciding with prior
findings that use of school choice policies itself is socially segregated (Teske &
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Schneider, 2001), and evidence that choice engenders educational segregation
beyond the levels inherent in a residentially segregated context (Béhlmark et al.,
2010).

School segregation and teacher recruitment

Additional effects of school segregation are observed when we consider teacher
recruitment. Evidence from English speaking countries suggests that students
in schools that are characterised as having low-SES, high migrant populations,
ot low attainment are more likely to be taught by non-specialist teachers (Peske
& Haycock, 2000), and that students in socioeconomically disadvantaged
schools are twice as likely as those in advantaged schools to have unqualified
teachers (Allen & Sims, 2018). To fully understand the implications of the
inequitable distribution of quality teachers in segregated schools this review
now turns to teacher characteristics and the construct of teacher quality.

Teacher characteristics

Teacher quality, also expressed as teacher qualification and teacher competence
is widely acknowledged to correlate with student achievement (e.g. Baumert et
al., 2010; Darling-Hammond, 2000; Goldhaber & Brewer, 2000; Johansson,
Mytberg, & Rosén, 2015), and can explain substantial variance in student
achievement (Nye, Konstantopoulos, & Hedges, 2004). The academy does not
define a single marker of teacher quality with several teacher characteristics
argued for in the literature. One approach to synthesising the various strategies
for defining teacher quality is Goe’s (2007) framework of teacher quality. In this
framework, Goe groups the various measures of teacher quality in the literature
into three ateas: inputs, processes, and outcomes. The first of these strands,
inputs comprising teacher qualifications and characteristics, is considered of the
greater relevance to this thesis (the second and third strands of teacher quality
measures that Goe conceptualises (processes and outcomes) are conceptualised
respectively as teacher practices and student gains in achievement). Broadly,
teacher qualification has been defined as length of service and possession of
formal qualifications. More experienced teachers are considered more
employable by school administrators (Place & Vail, 2013), and indeed the
students of more experienced teachers slightly out-perform their peers with
more junior instructors (e.g. Cavalluzzo, 2004; Clotfelter, Ladd, & Vigdor,
2000).

41



42

* EXPLORING SOCIOECONOMIC INEQUALITY IN EDUCATIONAL
OPPORTUNITY AND OUTCOMES IN SWEDEN AND BEYOND

In the literature a positive relationship between subject-specific
preparedness to teach and students’ mathematics achievement has been
established (Caceres, 2009). Yetkiner Ozel & Ozel found that in Turkish
schools, while “teachers’ self-reported preparedness in content domains of
number, algebra, geometry, and data-and-chance was not found to be related to
eighth-grade students’ mathematics achievement” (2013, p. 240), there was a
discrepancy in the distribution of high quality teachers among different social
groups. In international comparison access to qualified mathematics teachers
has been shown to vary between different social groups, with high-SES students
more likely to have qualified teachers than their low-SES peers.

The distribution of qualified teachers is not uniform across countries. While
countries including Chile, Taiwan, and the USA displayed large opportunity
gaps in access to qualified teachers indicating social inequality in the distribution
of mathematics teachers, Sweden demonstrated a smaller “needs-based” access
gap to qualified mathematics teachers with 3.7% mote low-SES students taught
by qualified teachers than their high-SES peers (Akiba et al., 2007). This
compensatory distribution of qualified teachers in Swedish schools may be at
odds with the pattern established in similar economies by Akiba et al. (2007),
however it is prescient to also consider the regulatory framework surrounding
teaching in Sweden.

The academic history of teachers particularly in terms of mathematics
coursework at university has a positive association with mathematics
performance among older students (Rice, 2003; Wayne & Youngs, 2003). In the
Swedish context the amount of mathematics content studied by teachers has
been shown to have a positive association with their classes mathematics
achievement. However this does not appear to mediate the effect of student
background on achievement (Toropova, Johansson, & Mytberg, 2019). It is
worth considering that teaching is a licenced profession in Sweden requiring
completion of a bachelors level degree programme in teaching. Formal teacher
education must additionally be verified by the National Agency for Education
for a teacher to be permanently employed. Teacher verification is anchored to
subject specialism and the age-group a teacher is trained to teach (SES
2011:326). Given this structured regime for teacher validation it is perhaps
reasonable to expect less variation in teacher qualification and a smaller effect
on student outcomes than other teacher characteristics.

As prominent stakeholders in the educational process (alongside school
administrators, patents, and students), teachers contribute to the climate of the
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schools they work in (Anderson, 1982). School climate is a contributory factor
to students’ academic outcomes (e.g. Esposito, 1999; Haynes, Emmons, & Ben-
Avie, 1997) and may counter the negative consequences of socioeconomic
background on achievement (e.g. Astor, Benbenisty, & Estrada, 2009; Haahr,
Nielsen, Hansen, & Jakobsen, 2005). Teacher qualification correlates with
school climate (e.g. DeAngelis & Presley, 2011), while poor school climate
relates to lower teacher retention rates (Ingersoll, 2009). Furthermore “a
positive school climate promotes cooperative learning” (Thapa, Cohen, Guffey,
& Higgins-D’Alessandro, 2013, p. 365), improving the learning environment
overall and a number of studies suggest that there is a strong relationship
between school SES and a positive school climate (see Bryk & Raudenbush,
1988; Hoy, Tarter, & Hoy, 2006; Thapa et al., 2013). The interplay between
school climate and achievement, and the professional contribution of teachers
to establishing a good school climate, can be viewed as an embodied expression
of teacher characteristics and is therefore worthy of contemplating alongside
teacher qualification as a mode understanding educational inequality.
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Chapter 4 Theoretical Framework

This thesis builds on eatlier theoretical and empirical research on the nature and
structure of several key concepts, namely socioeconomic status, opportunity to
learn, and the interactions between these constructs and with achievement. The
theoretical framework of this thesis is constructed in two stages. Firstly the key
concepts are bounded together within the theoretical framework of the TIMSS
Model of Potential Educational Experiences (Schmidt et al., 1997). Secondly
the TIMSS Model of Potential Educational Experiences is considered through
the lens of social reproduction.

The TIMSS model of potential educational

experience

Since the eatliest days of educational science curriculum has been considered
experiential (Bobbitt, 1918; Dewey, 1902), consisting of a series of activities or
experiences that students must progress though in school on the path to adult
life. While the individual is core to this early understanding of curriculum as a
pathway of experiences, education is by necessity a grouped endeavour with
students placed within classes and classes operating within schools.
Consequently curriculum must reflect common goals for experience across the
participants in the educational project.

TIMSS, alongside other studies conducted by the IEA, considers curriculum
to be a complex and multifaceted construct with the TIMSS Model of Potential
Educational Experiences (as summarised in Figure 1), illustrating educational
expetience as a delicate web of multi-level relations between aims, actors, and
choices across systems, classrooms, and individuals (Schmidt et al., 1997). This
theory is rooted in the 1995 TIMSS International Curriculum Analysis (ICA).
The TIMSS ICA applies a Tri-Partite Model of Curriculum to analysis of the
curricula frameworks and textbooks present in participating countries. This Tri-
Partite Model conceptualises curricula as existing across three levels, the
systemic, the classroom, and the student (e.g. Houang & Schmidt, 2008).
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Figure 1 Theoretical model of educational experiences
(based on Schmidt et al., 1997)

Firstly, on a systemic level, curricula are intended. The intended curriculum
is officially sanctioned and is generally policy driven at the national or sub-
national level. This iteration can reflect cultural values and societal priorities,
and is the metric against which schools may evaluate their provision. Next
within classrooms the implemented curriculum is planned and delivered by
teachers. Finally, the attained curriculum exists at the student level and is an
outcome of the implemented curriculum (Houang & Schmidt, 2008; Schmidt
et al., 1997). Simply put countries and jurisdictions specify what students are
expected to learn, teachers implement this to varying degrees within their own
classes, and students individually engage with and implement the learning made
available to them. The sum of these actions is then quantified by, among other
instruments, international assessments.

To the model of potential educational experiences shown in Figure 1, it is
expedient to add an additional pathway to emphasise the role of TIMSS in
defining our understanding of educational experiences. At the systemic level the
intended curriculum is manifested as national curricula. These country or
territory specific curricula are then drawn upon by the IEA to create the
framework of knowledge and skills assessed in TIMSS (e.g. Mullis, Martin, Foy,
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et al.,, 2016). It is from this framework that the implemented curriculum is
measured, particularly in terms of instructional activities and progression
though topic areas. In integrating TIMSS into the framework of potential
educational experiences as an institutional actor the attained curticulum that is
measured by TIMSS reflects a curriculum that is limited by the common
knowledge and skills framework, rather than the full scope of experience
afforded within the classroom context.

Educational experience and opportunity to learn

Assessing student performance in relation to educational experience in a multi-
national setting requires some pragmatic considerations. Cross-national
comparison of intended curriculums must take into account multiple systemic
factors including school start age, whether school systems are tracked or
comprehensive and delegation of curricular control (notably Canada, the USA,
and Germany are core TIMSS participants with education controlled at a
subnational level (Mullis, Martin, & Loveless, 2016)). Thus within-system
variation in intended curriculum may vary substantially between, for example,
the Swedish comprehensive school model and the German federated and
tracked model of education. Deciding which aspects of the intended curticulum
are common across educational systems within a particular grade is a core task
of the assessment framework developed by TIMSS in conjunction with national
research centres and updated between study cycles to reflect changing priorities
in terms of expected skill and content development (Mullis, Martin, & Loveless,
2010).

The implemented curriculum is a moderating relationship between the
intended and achieved curriculum. As an expression of the desired experiences
laid out by the intended curriculum, the curriculum manifested at classroom
level can be termed opportunity. All choices made at the school and classroom
level (i.e. how students ate grouped, how the timetable is built, which resources
are bought) have implications for opportunities. Common educational
opportunities are bounded by time with finite time available to cover the
multiple activities and ateas of knowledge recommended at the systemic level.

Understanding the distribution of educational opportunities is key for
contextualising and understating the attained curricullum and student
achievement, as well as achievement gaps. Schmidt et al. (1997) note that the
assumption that students will test better on topics and content that they have
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been taught than those they have not (e.g. Eggen et al., 1987), has long been
conceptualised as opportunity to learn (OTL) in IEA studies. As expanded
upon in Chapter 3 of this thesis, the OTL construct has evolved from a cross-
national comparator of performance to encompass the implemented
curriculum (McDonnell, 1995). However through the lens of the TIMSS Model
of Potential Educational Experiences the OTL measure in TIMSS could best
be considered as the culmination of choices made at the national, school, and
classroom level which determine the opportunities offered to students.

Educational experience and social reproduction

The student level inputs to the TIMSS Model of Potential Educational
Experiences (defined as “student characteristics” in Figure 1) feed in to both
the attained curriculum and the implemented curriculum. Accordingly it is
essential for us to consider potential educational expetience in the context of
students’ social origins. The role of student background in education is here
explored through the theory of social reproduction.

The theory of social reproduction posits that education contributes to
reproduction of power relationships between social groups (Bourdieu, 1971). It
has been suggested that schooling has functioned as a venue for social
reproduction since antiquity (e.g. Guillory, 2013; Lloyd, 1990). Despite
twentieth century shifts from explicitly socially reproductive schooling to a
meritocratic system the link between student background and achievement was
not eliminated (Coleman et al., 1966; Jencks et al., 1972). Throughout the latter
half of the twentieth century researchers conducted reproduction analyses
across many educational contexts, applying economic, cultural, or linguistic
lenses (Collins, 2009). While this strand of analysis fell out of vogue by the turn
of the millennium (Collins, 2009), the persistent link between socioeconomic
status and achievement in the literature (e.g. Marzano, 2003; Scheerens &
Bosker, 1997; Scheetens et al., 2007) underscores the link between student
background and experience within educational settings.

Bourdieu (1998) frames discussion of social reproduction in education in
terms of university admissions. The pinnacle and some might say goal of the
education system, university entrance can be read as the final step in
compounding the link between family origins and eventual social status by
rewarding high achievement, and facilitating access to high status and financially
lucrative employment fields. In doing so the end goal of academically orientated
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education programmes diminishes the effects of supposed meritocracy in
education. Rather than rewarding individual aptitudes the confabulation of
social background and student achievement through the educational system
creates a layer of reproduced privilege that is legitimized by academic
qualifications (Bourdieu, 1998).

When family is given the central role in defining an individual’s location in
the social space and likely pathway through the educational system deviation
from the route defined by the family’s position in the hierarchy requires
deliberate action. Any such movement through a socially ordered system
requires a certain amount of capital, either economic, so as to make the often
costly process of removing oneself from a given locale, or cultural. The
expression of economic capital as a facilitator of movement in the educational
system can be conceptualised as the movement from one neighbourhood to
another for the purpose of accessing ‘better’ schooling opportunities (e.g.
Bernelius & Vilkama, 2019). Cultural capital is necessary for making the
judgements facilitating a move through the social space. Such a movement
requires the interrogation and internal deliberation of the process between the
structure being moved through (i.e. the educational system) and the agency
required to do so (Archer, 2003). These movements at the individual level
interact with the educational opportunities expressed at the classtoom level of
the TIMSS Model of Potential Educational Experiences. The behaviour of the
student’s family in selecting a school, whether by actively secking more
favourable educational environs or by passively accepting the designated one,
can have implications in the opportunities afforded to students and the
actualisation of social reproduction within the school system.

Concluding remarks

Across the consistent papers in this thesis elements of curricula expectations,
delivery, instruction, and outcomes are examined from the system, classroom,
and student levels. As the primary site of the thesis is Sweden, consideration of
a comprehensive model for education is foregrounded by deliberately excluding
system characteristics in instructional organisation (i.e. tracking) from the
analyses at both the national and international levels. Familial socioeconomic
status is considered as both a metric by which inequality of outcomes is
identified and a variable facilitating further inequality in opportunities. The
operationalisation of SES varies between the constituent studies. In Study I, the
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creation of an optimum model of SES for Sweden generates space in which to
discuss the appraisal of such an intangible yet fundamental construct.
Alternative measurements of SES are applied to facilitate the exploration of
inequalities in education across the international (Study II) and national (Study
III) contexts. Study II and III in this dissertation explore equality in the
implemented curriculum through content coverage and opportunity provided
at the classroom level. As the chief actors in curriculum implementation
teachers and their characteristics are integrated into the model of educational
equity in Sweden in Study IIL.



Chapter 5 Methodology

In this chapter the data used within the thesis is presented. The analytical
methods used are discussed, as are the implications of data and method choices
on the validity and reliability of the thesis.

Data

This thesis is based on data collected and published as part of two International
Large Scale Assessments (ILSAs): the Trends in International Mathematics and
Science Study (TIMSS) which is implemented by the International Association
for the Evaluation of Educational Achievement (IEA), and the Organisation
for Economic Cooperation and Development (OECD) run Programme for
International Student Assessment (PISA). The decision to utilise data from
both the PISA and TIMSS suites of studies is driven by the nature of the data
available, the level of data collection, and the empirical aims of the constituent
studies.

International large scale assessments

TIMSS measures student achievement in mathematics and science at the fourth
and eighth grade level and has operated on a four year cycle of assessment since
1995. Participating countries can choose whether to enter students into either
or both of the fourth and eighth grade studies. The aim of TIMSS is to aid
countries in making “informed decisions about how to improve teaching and
learning in mathematics and science” (Mullis, Martin, Foy, et al., 2016, p. 2).
The assessment frameworks evaluated by TIMSS are ctreated in collaboration
with the vatrious participating countries, and as such reflect the common
cutricular goals for student content knowledge and cognitive processes (Mullis,
Martin, Foy, et al., 2016). This curriculum-based framework is matried with
contextual data gathering and analysis to create a dataset that can be used to
appraise national goals, standards, and achievement in an international context.

PISA has run on a triennial basis since 2000 and takes an age-based approach
to assessment by testing 15-year-old students, with the goal of assessing “the
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extent to which they have acquired key knowledge and skills essential for full
participation in social and economic life” (OECD, 2019, p. 26). Administered
by the OECD, participation in PISA was initially focused on member
economies and a smaller number of partner (non-OECD) countries. In
subsequent cycles the number of partner countries participating in PISA has
expanded substantially with more partner countries than OECD member
countries participating in the 2018 cycle (OECD, 2019). Underpinned by the
expectation that participating students should apply knowledge in new
situations rather than reproduce what they have learned in school (OECD,
2019), PISA assesses literacy across reading, mathematics, and science. While
each cycle of PISA has a primary focus that takes up half of the available testing
time, which rotates between domains with each cycle (teading in 2000, 2009,
and 2018; mathematics in 2003 and 2012; and science in 2006 and 2015),
competence is also assessed in the minor domains. As with TIMSS the PISA
dataset provides measurement of student performance with contextual data
related to both home and school influences on learning.

In addition to the differing academic focus and age groups targeted by
TIMSS and PISA there are differences in the sampling approaches these two
studies use. The TIMSS sample available for use in these analyses was drawn
according to the process laid out by IEA. The sample was identified according
to TIMSS’s basic sample design: a stratified two-stage cluster sample design, the
first stage of which selects schools and the second, one (or more) classes within
the school (Martin et al., 2016). Participating countries may specity stratification
variables in their sample. As an illustration of the country-specific stratification
process, the Swedish sample for TIMSS 2015 for grade eight is explicitly
stratified by grade average (Martin et al., 2016). The IEA notes that “for most
countries, the TIMSS precision requirements are met with a school sample of
150 schools and a student sample of 4,000 students for each target grade”
(Martin et al., 2016, p. 3.9), and the Swedish sample for 2015 includes some
4090 participants. It is important to note that TIMSS relies on the precision of
its sample, and for national samples to be deemed acceptable for the study, very
high minimum participation rates are required at all sample levels (Martin et al.,
2010). In using a sample drawn under the procedures outlined by the IEA in
the TIMSS methodology, we can expect a sample from which inferences can
be generalised to the national population at that age level.

The PISA studies have a similarly rigorous sampling procedure (see, for
example OECD, 2014), with a two stage stratified sampling design. The first
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stage of the design samples schools in which 15 year old students are enrolled,
with the probability of a school being sampled proportionate to the number of
15 year olds enrolled. The second stage of the sampling procedure samples
students within schools, with a target cluster size of 42 students per sampled
school (OECD, 2017).

The methodological choice to use data from both TIMSS and PISA in this
thesis was motivated by both the aims of each constituent study and the designs
of the two ILSAs. The goal of Study I to build a measure of SES over time
required the use of PISA data due to that dataset’s expansive and consistent
data collection regarding SES. The aim of examining the relationships between
SES, OTL, and achievement at multiple time points in Study Il necessitated the
use of TIMSS data as the cyclic nature of PISA’s domains provides limited time
points for assessing these relationships within a single domain. The integration
of teacher characteristics in Study I1I provided the rationale to use TIMSS data
in this study, as the individual rather than class sampling in PISA does not
provide sufficient data regarding teaching practice. The use of TIMSS in Study
IT and Study III also provides for considering inequality at the classroom level
within this thesis, as while students may be segregated between schools on a
variety of characteristics (i.e. socioeconomic status, ethnicity, or prior
achievement), they might also be segregated into classes for various
administrative or pedagogic purposes and it is at the classtoom level where
curriculum is implemented and opportunities can differ. The constituent studies
in this thesis draw on data representing a large number of students and teachers.
Study I incorporates data representing 26,043 Swedish students across six cycles
of PISA. Study II uses TIMSS data from the 2003, 2007, 2011, and 2015
iterations. A total of 965,029 students in 40,051 mathematics classrooms and
936,964 students in 39,156 science classtrooms are used in the study (for a
complete accounting of countries and participant numbers, see Rolfe, Strietholt,
& Yang Hansen, under revision, Appendix A). Study III analysed TIMSS 2015
data concerning 3,888 students taught by 190 mathematics teachers in Sweden.

Operationalising constructs

Student achievement is used as the dependant variable in Study II and Study
III. Due to the thematic breadth and varying levels of ability that are evaluated
within the TIMSS assessment it is not possible for students to be tested on
everything. TIMSS uses a matrix-sample design to administer a subsection of
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the total test item pool to each student. Item Response Theory is subsequently
applied to student responses to estimate achievement. This approach allows a
narrow range of individual responses to be aggregated across the whole sample
to cover the full range of topics within the assessment and to estimate
achievement (Martin et al., 2016). Rather than producing a single achievement
score, the TIMSS dataset provides five plausible values “to ensure the accuracy
of estimates of the proficiency distributions for the TIMSS populations as a
whole and particulatly for comparisons between subpopulations” (Martin et al.,
2016, p. 12.17). All five plausible values must be integrated into models using
achievement in TIMSS data in order to accurately estimate models (Martin et
al., 2010).

Despite the use of science achievement to replicate analyses within Study 11,
mathematics achievement is the key subject domain in this thesis. The focus on
mathematics reflects the fact that mathematics has been recognized since at
least the mid-1970s as the academic domain least affected by home and
background characteristics and most influenced by schooling and school
processes (Murnane, 1974). Furthermore mathematics exhibits a greater level
of conformity and agreement between systems. Unlike language arts there
should not exist differences in the fundamental structure of mathematics
between counties: a fraction is a fraction is a fraction, regardless of the language
of instruction.

Independent variables used in this thesis are derived from the contextual
data collected in the PISA student questionnaire and the TIMSS student and
teacher questionnaires. The two principal independent variables used in this
thesis, SES and OTL, are operationalised in several ways across the constituent
studies. Study I uses PISA student questionnaire items relating to home
possessions and family background, specifically a desk, a dedicated study space,
books to help with school work (textbooks), educational software, a room of
one’s own, a domestic internet connection, classical literature, poetry, works of
art, the number of books in the home, and the highest parental education level,
to construct a measurement model of socioeconomic status. The choice to use
PISA data in this study was motivated by the large number of repeated items
across the vatious cycles of PISA from which to build a model. The PISA
dataset includes 24 defined possession items across the 6 cycles, with the option
for participating countties to specify an additional 3 country specific items
indicating wealth from the 2003 cycle onwards (Adams & Wu, 2002; OECD,
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2005, 2009, 2012b, 2014, 2017). Of these items, 11 appeared in each cycle of
PISA, alongside indicators of parental education and parental occupation.

As discussed in the Literature Review chapter of this thesis the number of
items indicating SES in the TIMSS datasets is limited. Twelve home possessions
items are included in the TIMSS datasets between 2003 and 2015, of which
books in the home, and a desk appear consistently worded, and a computer
appears in different forms (Foy, 2017a; Foy et al., 2013b; Foy & Olson, 2009b;
Martin, 2005a). This scarcity of repeated items is the motivation for using a
single item, books in the home, to indicate SES in Study II. Books in the home
was chosen as the indicator has previously been shown to distinguish between
culturally advantaged and disadvantaged groups (Yang Hansen & Munck,
2012). Conversely as Study III is limited to a single country within single cycle
of TIMSS, it was possible to draw on a broader range of questionnaire items
(i.e. books in the home, parental education, and home possessions) to indicate
socioeconomic status as a latent variable.

As the mathematics and science content within TIMSS’s assessment
framework has evolved over time so to have the items used to measutre content
coverage in the teacher questionnaire. Consequently the number of items used
to indicate content coverage varies across the TIMSS cycles (for an overview of
the items used within the mathematics and science OTL parcels, see Appendix
A). To account for this variation in the number of items (indeed only 9 and 16
items appear across the 2003-2015 TIMSS cycles for mathematics and science
respectively), in Study I cycle specific items are used to create a parcelled OTL
variable. Study III’s single cycle scope allowed for modelling OTL as the latent
construct content coverage indicated by patcels representing the four
subdomains of mathematics (algebra, number, geometry, and data and chance).

Cotresponding to the conception of SES and OTL, Study III models teacher
quality as a latent construct, with teacher quality indicted by years of teaching
expetience and preparedness to teach across four subdomains of mathematics
(the items indicating which are detailed in Appendix B). Additionally Study III
includes a latent construct indicating teacher petceptions of school emphasis
on academic success and conducts grouped analysis, with the groups defined
by whether a teacher is a mathematics specialist or not (as defined in Rolfe,
Yang Hansen, & Strietholt, under revision).
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Analytical methods

A popular approach in applied research in the social and educational sciences,
structural equation modelling (SEM), is a family of statistical methods for
exploring the relationships between variables which forms the key analytic
approach taken in this thesis. SEM allows researchers to establish measurement
models, investigate the relations between theoretical constructs (latent factors)
and manifest variables using regression analysis, and to specify complex paths
between dependent and independent variables (Hox & Bechger, 2007), and is
capable of modelling relations across multiple levels of data (Hoyle, 2012).
The analyses within this thesis were conducted using Mplus (Muthén &
Muthén, 1998-2017). Data was cleaned and prepared using SPSS. A powerful
analytic programme, Mplus allows for multivariate, multi-level statistical models
with and without latent variables within a single framework (Muthén & Muthén,
1998-2017), making it particularly suitable to the enquiry within this thesis.

Establishing measurement models

Many of the concepts investigated in educational science are not directly
observable. To integrate these concepts into a statistical understanding,
instrumentalisation and handling of data is key. Establishing a measurement
model is foundational to studying educational phenomena measured using
multiple items. In the case of non-cognitive domains such as socioeconomic
status and OTL, confirmatory factor analysis (CFA) is a particularly useful
approach. CFA is rooted in the common factor model, which allows researchers
to “determine the number and nature of latent variables or factors that account
for the variation and covariation among a set of observed measures, commonly
referred to as indicators” (Brown, 2015, p. 10). In this way the common factor
model reduces the complexity of modelling with a large number of indicators
by identifying one or more common undetlying factors. The unobserved, or
latent, factor explains intercorrelation in the observed items from which it is
comprised. By reducing a larger number of observed variables to a smaller
number of factors a more parsimonious interpretation of the relationship
between indicators is possible (Brown, 2015).

CFA is a highly theory driven framework and in order to apply CFA, the
researcher should have a strong a prioti sense both that latent factors exist in
the data and that the observed variables be related to a specific factor (Brown,
2015). In the case of ILSA data, the repeated grouping of items within
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subsections of questionnaires and the documented use of groups of items to
create indices (e.g. Martin et al., 2016; OECD, 2017), can give researchers cause
to believe that groups of items indicate the same construct.

CFA is a strong framework in which to compare measurement models
across groups (i.e. between cohorts at different time points or grouped by a
certain characteristic) through multiple group confirmatory factor analysis
MGCFA). MGCFA builds on the strengths of the CFA framework by
integrating multiple groups in a single model. Such a multiple group approach
enables all potential aspects of invariance to be examined and provides evidence
of comparability across time (Brown, 2015; Cheung & Rensvold, 2002). A final
advantage to applying CFA to ILSA data is that the CFA framework is rather
flexible and allows for the examination of partial invariance (Byrne, Shavelson,
& Muthén, 1989).

When modelling latent phenomena across multiple cohorts a well-fitting
MGCFA model is not by itself sufficient to validate the measurement model
across the groups. In these instances measurement invariance (MI) testing is
necessary. MI testing involves a stepwise progression through a series of
models, testing for identical factor structure (configural invariance), equality of
factor loading (metric invariance), and equality of indicator intercepts (scalar
invariance). Establishing measurement invariance at all three levels is essential
for the unambiguous assessment of between-group differences in a latent
construct (Cheung & Rensvold, 2002), and is foundational for making
legitimate comparisons between cohorts.

When faced with a measurement model for which scalar invariance cannot
be established the alignhment optimisation approach is an alternative method for
ascertaining whether a measurement model is trustworthy. A flexible
methodology, the alignment method allows for comparison and assessment of
measurement equivalence across of large numbers of groups and subgroups
within populations (Asparouhov & Muthén, 2014; Munck, Barber, & Torney-
Purta, 2017). The application of the alignhment analysis to ILSA data is a small
but growing area of the literature (see Glassow, Rolfe, & Yang Hansen, 2021;
Munck et al., 2017). The alignment model can be used in analysis of invariance
providing information about the degree of measurement invariance in addition
to “the primary goal of the alignment [which] is to provide a comparison of
factor means and factor variances across groups while allowing for approximate
measurement invariance” (Asparouhov & Muthén, 2014, p. 499). Invariance
analysis for factor indicators is useful as it allows for the identification of the
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most invariant variable which can be excluded from the measurement
instrument through a process of refinement, or be in turn used as an anchor in
further multiple-group confirmatory factor analysis (Asparouhov & Muthén,
2014). Alignment analysis builds on the configural model, and individually
estimates factor mean and variance for each group while simultaneously
discovering the best-fitting pattern of measurement invatiance (Asparouhov &
Muthén, 2014).

Structural equation modelling

An advantage of the SEM framework is that it allows researchers to model
complex relationships between observed variables (both latent and manifest).
Path analysis enables researchers to use a variable in multiple regressions
simultaneously, by specifying a vatiable as dependent in one relationship and
independent in a second. In this case the variable mediates the relationship
between the independent and dependent variables in these relationships and
draws an indirect path between them (Muthén & Muthén, 1998-2017). Path
analysis is applicable in the analyses of equity in this thesis as it permits, for
example, OTL to both predict achievement and be predicted by SES (see Study
II). It is possible to specify the calculation of the indirect effect of SES on
achievement through OTL and draw inferences as to how OTL might
perpetuate the inequality in the direct SES-achievement relationship.

Multilevel modelling is used within SEM to evaluate hierarchical data (Hox,
2002). The analyses in this thesis use achievement as an outcome variable to
investigate achievement gaps. Multilevel modelling allows achievement, which
is indicated at the student level, to be used at both the student and the class
level in order to ascertain how much of the total variance in achievement is
attributable to each level of the analysis. This decomposition of the total
variance in the outcome enables the examination of factors that account for the
variance at respective levels simultaneously by providing model estimates at two
levels.

TIMSS data is considered complex survey data due to its sample design
therefore there are a number of issues which should be addressed when
applying the SEM framework to generate accurate estimations. As mentioned
in an earlier section of this chapter, TIMSS uses a stratified two-stage cluster
sample design, selecting schools within countries and then one or more classes

within schools. The stratification variables within a given country reflect



CHAPTER 5

national priorities in sample coverage (e.g. sampling across all regions, or
different types of school, see Martin et al., 2016). As a result some population
groups may be over- or under-represented in the sample. Additionally in some
instances, classes are taught by more than one teacher. Sampling weights
provided by the IEA (Foy, 2017a) are therefore used at each level of analysis to
avoid unbiased estimates that might arise as a result of the sampling design
(Stapleton, 2002). To reflect the fact that students are nested within schools,
the data in multi-level SEM must be specified as clustered. The Mplus language
allows for addressing all of these issues (Muthén & Muthén, 1998-2017).

Several estimation methods may be used in the SEM framework but the
preferred method within this thesis is the Robust Maximum Likelihood (MLR)
estimator. MLR allows of the estimation of models with missing data, corrects
parameter estimates in cases of non-normality in models built on large samples
and enables the integration of categorical data into the model (Brown, 2015),
making it appropriate for analysis of TIMSS data.

Sample size is critical in applying SEM. Sample sizes of below 100 are
considered a potential threat to meaningfully interpretable results (Anderson &
Gerbing, 1984; Brown, 2015). Analysis of PISA and TIMSS data, which
includes many thousands of students, is at the student level thus well within the
standards for acceptable sample size. At the classtoom and teacher level
however thete is room for caution. In multiple-group modelling, 100 cases per
group is the rule of thumb (Kline, 2005), a condition which is met in Study 11,
but which the grouped approach in Study III falls just short of. In instances of
small sample sizes in SEM, attention towards model fit is of especial
importance.

In assessing the model fit of models in the SEM framework (including CFA
and MI), there are multiple statistics that can be used. Absolute fit indices
indicating the how well the model fits the sample data, which are commonly
examined in CFA are the y’ goodness-of-fit test, the Root Mean Square Error
of Approximation (RMSEA), and the Standardised Root Mean Square Residual
(SRMR). Available incremental fit indices for assessing model fit are the Tucker-
Lewis index (TLI), and the Comparative fit index (CFI). To sufficiently assess
model fit a combination of fit statistics should be consulted. Combinations of
fit indices that can be used include TLI and SRMR, RMSEA and SRMR, and
CFI and SRMR (Hu & Bentler, 1999). RMSEA is considered to be particulatly
informative for researchers as it is sensitive the number of parameters in the

model (Diamantopoulos & Siguaw, 2000), favouring those with fewer
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parameters and providing a confidence interval around the estimate. As such
the RMSEA allows researchers to more precisely test the null hypothesis.
RMSEA values of .07, (with an upper limit of less than .08) are held to indicate
good fit (Hooper, Coughlan, & Mullen, 2008). Perfect fit is indicated in the
SRMR by a value of 0, with a value less than .05 deemed well fitting (Hooper
et al., 2008). For both the TLI and CFI, a value greater than .95 indicates good
fit (Hooper et al., 2008). Goodness of fit indices favour simpler models (Hox
& Bechger, 2007), with a fully saturated model fitting the data perfectly.
However as such a saturated model is almost as complex as the underlying
observed data its utility in understanding the investigated phenomena is limited,
and researchers must balance the complexity of the model with the simplicity
that will answer the research questions (Hox & Bechger, 2007).

Validity

Validity is the process by which we judge whether the design and measurement
of a study investigates the phenomena we explore accurately, and thus whether
inferences drawn from the study ate true (Shadish, Cook, & Campbell, 2001).
The evaluation of the validity of the studies in this thesis takes two parts. Firstly
the four forms of validity — internal, statistical conclusion, construct, and
external — are discussed as closely linked pairs. Secondly the validity of the thesis
as a whole is considered through a neo-Messickian framework (Newton &
Shaw, 2014) to position it within the field.

Internal validity and statistical conclusion validity

Across the social sciences (including educational science), internal validity
denotes inferences as to whether covariation between two ot more variables
reflects a causal relationship (Shadish et al., 2001). While the cross-sectional
nature of ILSAs might initially preclude the establishment of a causal
relationship between variables considering the specific constructs included in
this thesis this concern can be rejected. Considering the time order of the
independent variables and the dependent variable across the constituent studies
(De Vaus, 2001), there is a clear directionality from the independent to the
dependant variables. For example SES in an independent vatiable in Study 11
and Study III. As SES is established though family habitus (e.g. Bourdieu, 1984),
it cannot logically be influenced by experiences in the school setting or
achievement scores while the inverse is logically possible. However, despite the
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logical directionality of the relationships between variables, indirect effects are
important to consider when modelling relationships, as is illustrated in Study II.

Statistical conclusion validity is closely related to internal validity and focuses
on errors in assessing covariation (Shadish et al., 2001). In this thesis issues of
statistical conclusion validity are addressed by using large number of
participants to ensure statistical power, particularly in Study I and Study II. The
division of the Swedish sample from TIMSS 2015 by teacher specialisation
represents a threat to statistical conclusion validity. In Study III the group sizes
at the teacher level fall just below the recommended size of 100 cases (Kline,
2005). To accept the results of the constituent studies the stringent application
of tests of significance is required (as laid out in, for example, Hu & Bentler,

1999).

Construct validity and external validity

Construct validity requires both an understanding of the concepts within a
study and an assessment of them (Shadish et al, 2001). The two central
concepts explored in this thesis are SES and OTL. Across the constituent
studies three different measures of SES and two measures of OTL are applied.
The motivation to use multiple measures of the constructs is twofold. Firstly it
is rooted in pragmatism as data is drawn from both the OECD’s PISA and the
IEA’s TIMSS studies. Secondly it is influenced by the goals of the individual
studies, with the studies vatiously exploring the measurement of a single
concept (SES) at different time points (Study I), international themes of
inequality (Study II), and differing patterns of inequality between two groups at
a single time point in Sweden (Study I1I). However, the choice to use multiple
measurement approaches presents a threat to construct validity in the thesis.

A counterweight to this threat is the use of CFA in measurement model
construction in Study I and Study III. Building on a strong theoretical model
(Brown, 2015), CFA allows the researcher to evaluate whether the theoretical
model fits the data. While this accurate representation is important in the
building of all latent variables it is specifically important within this thesis. Study
I applies the same model to data collected from multiple cycles, and Study III
models latent phenomena in two sub-populations. As such it is imperative to
establish that the latent structures do cotrectly apply to these multiple
populations. The well-fitting CFAs in this analysis are validated through MI
testing (Study I and I1I) and alignment analysis (Study I).
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The loci of external validity lies in the transfer of findings to a wider
population that was not included in a particular study (e.g. Cronbach et al.,
1980). The stratified random sample designs (discussed in an eatlier section in
this chapter) deployed by the OECD and IEA are the mechanism that enables
a judgement as to the external validity of this thesis, as the random element of
the sample guarantees that the average observed relations can reasonably be
expected to be observed in the wider population (Shadish et al., 2001). Specific
analytical techniques, such as the use of a Monte Carlo simulation to confirm
the trustworthiness of the measurement model in Study I are particularly
pertinent for evaluating the external validity within the thesis.

Positioning the thesis

Having considered the four commonly discussed aspects of validity in
quantitative research, it is germane to evaluate this thesis as a whole. Newton
& Shaw’s neo-Messickian framework for the evaluation of testing policy
combines technical and social evaluations of educational assessment in an easy
to follow matrix (see, e.g. Newton & Shaw, 2014, p. 186). The framework is an
evolution of Messick’s (1980) progressive validity matrix, which bound
scientific and ethical approaches to validity with evaluations of construct
validity (Newton & Shaw, 2014). Providing three foci for evaluating testing
policy across two levels (the technical and the social), the neo-Messickian
framework is a more accessible tool for evaluation than its predecessor which
requires adherence to a strict and somewhat difficult to understand logic (e.g.
Hubley & Zumbo, 2011). While explicitly geared towards assessing testing
regimes, Newton and Shaw’s framework can in this instance be used to discuss
the validity of this thesis and its consistent studies within the broader ILSA
ecosystem.

Newton and Shaw provide questions within each cell of their neo-Messikian
framework through which it is possible to analyse the validity of this thesis. The
technical evaluation aspects of the neo-Messickian framework are perhaps the
most straightforward to interpret. Firstly, ‘Is i possible to measure the desired attribute
using the test?’ (all italicised questions per Newton & Shaw, 2014, p. 186). This
cell encompasses construct validity. Through the use of a rigorous
measurement model establishing process and reliability testing, the internal and
external structures of the concepts, and their differences over time and between
groups, are comprehensively examined in the thesis. Secondly, Is iz possible to
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mafke more accurate decisions by incorporating test scores into the decision-mafking progress?’
The different measures of SES and OTL deployed in Study II and Study III are
used to investigate the phenomena in differing contexts (in different national
and temporal contexts) and allow for reflection on the implications of different
measurement approaches. Thirdly, Ts 7 possible to achieve a range of secondary impacts
by implementing the testing policy?” This cell assesses the impact argument for
conducting the project. Study III in this thesis delivers a greater understanding
of how teaching is distributed between social groups, and how balanced teacher
use of time for various topics is used and as such objectively meets this
standard.

The social implications of secondary analysis of ILSA data should be
strongly considered by any researcher aiming to disseminate their work beyond
the dustiest corners of academia. Turning to the social evaluation cells of the
framework, the questions become harder to answer. In terms of the research’s
measurement objective, Have all of the primary measurement expenses been considered?”,
arguably the social burden of this research is neutral. By creatively using existing
data no burden is placed on the participants. The next cell, evaluating ‘Have a//
of the primary decision-making expenses, pay-offs, impacts and side-effects been considered?’
is explored in the integrated discussion in Chapter 6. Finally when considering
secondary policy objectives, ‘Have all of the secondary and incidental expenses, pay-offs,
impacts and side-gffects been considered?’, the project leaves scope for meeting this
requirement. Popular science communiqués and further dissemination of the
findings are an avenue that remain open beyond the defence of this thesis.

By considering the questions posed by Newton and Shaw’s framework it is
possible to form an overall judgement as to whether it is acceptable, both
technically and socially, to implement this thesis project. The technical aspect
of this project is sufficiently high quality according to Newton and Shaw’s
(2014) evaluation structure, and the aims and outcomes of the work fall within
a band of reasonably accepted data use that participants have consented to.

Reliability

As a secondary data analysis, this thesis relies to a substantial extent on the
sampling methodologies of the IEA and OECD studies in order for the
findings to be generalizable. In addition to trusting that the sampling procedure

was implemented as described in technical reports (see Adams & Wu, 2002;
Martin & Mullis, 2012; Martin, Mullis, & Chrostowski, 2004; Martin et al., 2016;
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OECD, 2005, 2009, 2012b, 2014, 2017; Olson, Martin, & Mullis, 2008), it is
necessary to trust that substantial measurement error was not induced by the
conditions in which the data was gathered. With sample sizes in the several
thousand per country and cycle, and respondents spread over wide geographic
areas any study using this type of data cannot account for external influences
on performance during the administration of the tests (i.e. activated fire alarms
ot heatwaves). The reliability of the dependent vatiables in Study II and Study
III, that is mathematics and science achievement, can be easily confirmed
through the IEA’s technical reporting documentation. These achievement
scales are viewed as having good reliability with international median reliability
coefficients above .80 (see Martin & Mullis, 2012; Martin et al., 2016; Olson et
al., 2008).

In analyses utilising latent variables it is paramount to ensure the items used
to indicate the latent construct are internally consistent and measure the
construct in the same manner (Bryman & Cramer, 2011), as unreliable measures
can erode the power of further modelling using the construct (Bonett & Wright,
2015). International assessments typically conduct and publish reliability testing
for the items and scales derived from multiple indicators in their background
questionnaires. However the data choices within the constituent studies do not
use pre-calculated scales (as an example, TIMSS does not provide an OTL scale
item), and as such the technical documentation does not provide reliability
confidents for the constructs (in contrast with, for example, the Student
Bullying Scale or the Safe and Orderly School — Teacher’s Report Scale. See,
Martin et al., 2016). Consequently the reliability of the constructs used in these
studies needed to be assessed individually.

To assess the reliability of the independent variables Cronbach’s Alpha was
calculated for the items indicating the latent constructs in Study I and 111, and
the variable parcels in Study II and Study 111 (as tabulated in Appendix C). While
the Cronbach’s Alpha for the latent constructs generally indicated acceptable
internal consistency (Taber, 2018), in the notable case of OTL in Study III this
was not the case (@=.520). Examining the Alpha of the questionnaire items
which make up the variable parcels for the four domains of mathematics (Table
C4) further indicated a reliability problem with the items used to indicate
content coverage. The low Alpha values for both the latent OTL variable and
the variable parcels which were used to indicate this latent factor in Study III
are a concern in assessing the reliability of the findings of this thesis. A possible
explanation for the non-optimal Alpha values of the variable parcels and the
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latent factor may be heterogeneity of the items within the parcels (Streiner,
2003). The breadth of the mathematics curriculum which is assessed by TIMSS
is distilled into the four domains of number, algebra, geometry, and data and
chance, which ate not equally represented in the number of topics included in
the content coverage questionnaire.

Interestingly the variable parcel including all four domains in mathematics
used in Study II has a larger Alpha value for Sweden in 2015 than the latent
construct used in Study III. A possible implication of this inconstancy that will
be discussed in a later section of this thesis is that the modelling of the OTL
construct may have bearing on its reliability. Fundamentally however, as a
secondary analysis, this thesis is limited by the design choices made by the
OECD and the IEA (Shadish et al., 2001). While the reliability of some of the
constructs might arguably undermine them, the findings of this thesis should
be read as bounded by their origins.

Research ethics

All the data used in this thesis is publicly available and provided fully
anonymised. PISA data and documentation were downloaded from the
OECD’s website?, and TIMSS data and documentation were accessed via the
IEA’s online data repository’. Due to the public and anonymised nature of the
data, authorisation for this project was not sought from the University of
Gothenburg’s Ethics Committee.

https:/ /www.oecd.org/pisa/data/
https:/ /www.iea.nl/data-tools/repository
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Chapter 6 Empirical Studies and
Discussion

This thesis is formed of three empirical studies. This chapter provides an
overview of each of these studies and an integrated discussion of their results.
Three research questions were introduced in Chapter 1, () How might
Socioeconomic status be consistently measured over time? (i) How do unequal opportunities
relate to unegual ontcomes? And (i) How can inequnality be contexctualised in Swedish
schools? These questions are first addressed in the summaries of their
corresponding papers and secondly considered in the integrated discussion.
Finally the chapter accentuates the contribution of this dissertation to the field
of knowledge and suggests avenues for further research.

Study I: Tailoring a measurement model of
socioeconomic status: Applying the alignhment
optimization method to 15 years of PISA.

Socioeconomic status is the key contextual construct measured in international
large scale assessments and is commonly seen as a powerful indicator of
educational achievement. Within the PISA study SES is operationalised as
ESCS, a multi-component instrument which is estimated at a cross-national
level. ESCS suffers from validity concerns in its data collection instrument and
previous research has shown some of the components to be ill-fitting in many
national contexts. The aim of this study was to investigate the properties of
recurrent items used to calculate ESCS in PISA and build a bespoke model of
SES for Sweden that is statistically valid across multiple PISA cycles.

The study used Swedish contextual data relating to 26,043 students from 6
cycles of PISA (between 2000 and 2015). The recurrent items were examined
for stability over time, before a measurement model was created to fit the 2000
cycle data using confirmatory factor analysis. The measurement model was
assessed over the additional 5 cycles using measurement invariance testing and

alignment analysis.
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The findings of this study demonstrate that the continual inclusion of
repeatedly used SES items in the student questionnaire was warranted. A
measurement model was created for the 2000 cycle of PISA which could be
replicated and was well-fitting across the subsequent cycles of Swedish PISA
data. The final model possessed metric invariance indicating that the factor
loadings in the model were similar across time. By using the alighment
optimisation method in a within-country cross-time analysis the model’s lack of
scalar invariance was addressed and the model was deemed trustworthy across
time-points.

Study II: Does inequality in opportunity intensify
inequality in outcomes? International evidence from
four TIMSS cycles.

Student socioeconomic background and the amount of subject content (or
Opportunity to Learn — OTL) they are exposed to are held to significantly
influence student outcomes. Socioeconomic inequality of outcomes has been
perennially observed in educational assessment and a topic of investigation
since the mid-twentieth century while a body of literature suggests that there is
an equality gap in OTL with more advantaged students offered more content
converge through their mathematics lessons. The aim of Study II was to
ascertain the presence of socioeconomic inequalities in opportunity and
outcomes in mathematics and science and to investigate whether unequal
opportunities mediate socioeconomic inequalities in outcomes. Data from the
2003, 2007, 2011, and 2015 cycles of TIMSS was used in this study. In total data
from 78 countries was used representing 965,029 8" grade students in 40,051
mathematics classrooms, and 936,964 8" grade students in 39,156 science
classrooms.

The results of this study revealed that opportunity gaps in mathematics were
typically small and do not differ statistically from zero. Inequality of outcomes
in mathematics was observed almost universally. While some countries (i.e.
Egypt and Chinese Taipei) saw their achievement gaps close over the 4 cycles
of TIMSS, the relationship between a class’s socioeconomic background and
achievement was strong and increased from 2003 to 2015. There was scant
evidence of schooling mediating the effects of SES on achievement. Small and
significant indirect effects were observed in a select group of uniformly wealthy
countries including England, Malta, Scotland, and Singapore.
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While Sweden exhibited an achievement gap between more and less
advantaged classes of students at each of the four time points in the study,
inequality of opportunities was only present in 2003 and 2015. Moreover
schooling mediated the effects of SES on achievement in only the 2003 cycle
for Sweden. These results suggest that Sweden offers equitable mathematics
provision in line with its comprehensive school model.

Study III: Integrating educational quality and
educational equity into a model of mathematics
performance.

As the educational experiences manifested at classroom level form the core of
opportunity to learn, the key actors in implementing the curriculum — teachers
— are essential for understanding how OTL functions. Study III integrated
teacher characteristics into a model of educational equity for Swedish eighth-
grade mathematics students. The study examined 3888 students and 190
teachers who participated in TIMSS 2015 and explored multiple equity gaps
including teacher quality, opportunity and achievement.

When considered within a single group model the results showed that there
was a moderate teacher quality gap, accompanied by substantial gaps in
achievement and opportunities between classes of differing levels of
socioeconomic status. The cohort was subsequently divided by whether the
teacher was a mathematics specialist, with 2114 students taught by 99
specialists, and 1774 students taught by 91 non-specialists. Differing patterns
of inequalities emerged in the two group model. For the classes of specialist
teachers there was a moderate opportunity gap and a strong correlation between
the class’s SES and the teacher’s perception of the school ethos towards
academics. Classes with non-specialist teachers displayed a moderate teacher
quality gap and a moderate relationship between the class SES and the teacher’s
perception of the school ethos towards academics. The findings of this study
underscore the importance of having high-quality teachers in mathematics

classrooms as a possible mitigator of inequality in outcomes.
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Integrated Discussion

The three studies that comprise this thesis explored educational inequality in
terms of opportunities and outcomes at international and Swedish levels. Three
principal themes emerged across the constituent studies:
1. The implications of different approaches to measuring inequality (Study
I, Study 11, and Study III).
2. Persistent inequalities in outcomes (Study 1I and Study I1I).
3. Contextualising the opportunity gap (Study 1I and Study III).

The implications of different approaches to measuring
inequality

Establishing the presence or absence of equality within educational systems
requires the measurement of intangible concepts such as student background,
opportunity, and achievement. The measurement of achievement is provided
in this thesis through the multiple plausible values for achievement provided in
the TIMSS dataset, which in itself has implications for the accuracy of the
achievement measure (Martin et al., 2016). When exploring the performance of
the SES and OTL measures deployed across the constituent studies some
interesting differences emerge.

In examining the achievement gap in TIMSS 2015 (ie. the relationship
between SES and achievement) in Sweden, it becomes clear that the SES
measure chosen has implications on the effect size of the relationship. In Study
IT a one standard deviation rise in SES resulted in a .237 standard deviation
increase in performance when the SES measure was books (Rolfe et al., under
revision, Appendix G), and a .375 standard deviation increase in performance
when parental education was used (Rolfe et al., under revision, Appendix I).
The stronger predictive power of parental education on achievement in this
instance reflects Tan’s (2017) finding of parental education being the strongest
cultural capital indicator of student achievement. Meanwhile, when SES was
operationalised as a latent factor in Study III, an increase in SES resulted in a
.605 increase in achievement (Rolfe et al., under revision, Table 4). The
ambition of Study II to examine 78 countries across four TIMSS cycles made
the choice of single indicators of SES and a parcelled OTL construct a
pragmatic one. In the principal analysis in this study (with books as the SES
measure and mathematics achievement), there were 198 individual models.

Applying latent variable modelling to this vast modelling effort would have
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yielded an almost uninterpretable output. There are further limitations to the
choice of SES measure in Study IT as TIMSS retains very few home possession
items over time, with ‘a desk’ being the only possession other than the number
of books appearing consistently worded in the 2003-2015 cycles. The contrast
in these two approaches to operationalising SES — as a single item measure and
as study-specific measure — while common in contemporary secondary analysis
of ILSA data (e.g. Strietholt et al., 2019), both reaffirms that composite
measures of SES correlate strongest with achievement (e.g. Lee et al., 2019) and
challenges prior thinking about the measurement of SES.

The discrepancy in the size of the relationships between SES and
achievement for Sweden across Studies II and III calls into question some of
the theoretical underpinnings of the operationalisation of SES. While single
item measures are assumed to overestimate SES effects (Sirin, 2005), in these
studies they appear to underplay the effect of SES on achievement. Single item
measures do not sufficiently capture Bourdieu’s (1986) three forms of capital
but rather books in the home indicates objectified cultural capital and parental
education represents institutionalised cultural capital. The latent model in Study
III on the other hand encompasses a broader picture of a family’s capital by
reflecting both these aspects of capital.

The absence of a consistent SES index in the TIMSS dataset drives the
divergent approaches to measuring SES in Study II and Study III. Conversely
the PISA dataset does include a recurrent SES index, ESCS. Study I offers a
further approach to measuring the essential concept in inequality. The tailored
measurement model for SES in Sweden addresses some of the concerns (e.g.
Rutkowski & Rutkowski, 2010; Rutkowski & Rutkowski, 2013; Schulz, 2005) in
the literature over the properties of PISA’s ESCS. A measure that is trustworthy
in the Swedish context is perhaps better used in investigating equality issues
across time in PISA data than the existing ESCS measure.

The predictive power of OTL on achievement is fundamental to the concept
(e.g. Eggen et al,, 1987) and has been well documented in the literature (e.g.
Luyten, 2017; Scheerens et al., 2007), but the contradictory findings of Study II
and Study III call this assumption into question. Comparing the effect of OTL
on achievement in TIMSS 2015, OTL was a small but significant predictor of
achievement in Sweden in Study II but was non-significant for the whole cohort
model in Study III. The different OTL measures used in these two studies both
drew on 20 items from the teacher questionnaire (see Table A.1). However in
Study II OTL was manifest (the standardized mean of these 20 items), and in
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Study III it was latent (indicated by four variable parcels representing the sub-
domains of mathematics). The manifest OTL variable had a higher reliability
than the latent one which is counter to the theoretical understanding of latent
variable modelling’s ability to reflect the reality of uneven focus on the sub-
domains with mathematics teaching.

The findings of the three constituent studies together underscore the
importance of the careful consideration of item choice and construct
measurement in analyses of inequality using ILSA data. Where exploring
phenomena at multiple time points creates a play-off between latent variable
modelling and manifest variables the researcher’s solution can be elucidated on
a potential limitation to the magnitude of inter-variable relationships.

Persistent inequality in outcomes

As one of the key concerns in contemporary pedagogy and politics (Jerrim et
al,, 2019), inequality in outcomes is an essential component in any examination
of the organisation of schooling and access to quality education. To this end,
inequality of outcomes, expressed as the achievement gap, was a fundamental
to examining the implementation of curriculum in this thesis.

Study II examined inequality of outcomes in four cycles of TIMSS and 80
countries. Inequality of outcomes was almost universal. Classes with higher SES
outperformed those with lower SES and the global average achievement gap
was consistent across time. Achievement gaps in Sweden were just below the
global average but were rather consistent, with a small narrowing of the
achievement gap from the 2003 to the 2007 cycles being mirrored by an increase
in the gap between 2001 and 2015. These results reiterate findings of earlier
contributions which suggested persistent achievement gaps across various
international studies (e.g. Broer et al., 2019; Chmielewski, 2019; Reardon, 2011).
The focus in Study III was narrowed from an international perspective to
Sweden alone. Again a significant achievement gap was observed reflecting
evidence from both ILSAs and national data (e.g. Chmielewski, 2019; Lofstedst,
2019). However this achievement gap was only present in classes with non-
specialist teachers when the cohort was split by teacher specialisation.

The findings from Study II and Study III are indicative of an underlying
segregation in wider society. Eatlier studies have established the link between
school segregation and achievement gaps (explored in the European context
by, for example, Biedinger, Becker, & Rohling, 2008; Boado, 2007; Brookover
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etal,, 1978; Fekjaer & Birkelund, 2007; Van der Slik, Driessen, & De Bot, 2000),
which are manifested in the school system through student recruitment
processes (e.g. Andersson et al., 2010; Bohlmark et al., 2016; Yang Hansen &
Gustafsson, 2016). Despite widespread concern about the existence of
achievement gaps, the findings of this dissertation reiterate the systemic
ubiquity of inequality of outcomes.

Contextualising the opportunity gap

The final theme evident in this dissertation is the need to contextualise the
opportunity gap. The classroom is the seat of the implemented cutticulum and
is the arena in which students encounter a selection of experiences which are
considered needful for their progression to adult life. Study II examined
opportunity gaps across multiple systems and time points. In the majority of
Instances opportunity gaps were non-significant. Instances in which classrooms
with more socioeconomically advantaged students received more teacher
reported content coverage were generally dominated by highly developed
nations, particularly those in the Anglosphere, perhaps reflecting a
preponderance of US based research in the field (e.g. Lamain, Scheerens, &
Noortt, 2017).

In the Swedish context, Study II revealed an inconsistency of evidenced
opportunity gaps, which occurred in only the 2003 and 2015 TIMSS cycles. The
opportunity gap in 2015 was corroborated by the findings of Study I1I. When
OTL was operationalised as a latent variable in Study 111, there was a significant
opportunity gap of .448 in the single group model. When the model was
grouped by specialist and non-specialist teachers there was only a significant
opportunity gap in classes with specialist teachers.

As the actors charged with enacting (Porter & Smithson, 2001) the
curriculum and determining the selection and sequencing of experiences
students are exposed to (Schmidt et al., 1997), teachers have a substantial role
to play in examining opportunity gaps. The overall opportunity gap in Sweden
exists within a system where there is unequal access to qualified teachers (Akiba
etal., 2007). That the opportunity gap persists in classes with specialist teachers,
but not in those with non-specialist ones underscores the importance of
teachers in implementing the curtriculum. Swedish teachers have great latitude
for determining the sequence of curriculum experiences over a three year petiod
(The National Agency for Education, 2018a), and unobserved teaching
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practices among specialist teachers appear to offer context for opportunity

gaps.

Contribution

This thesis contributes to the field of educational equality in multiple ways. The
empirical results of the constituent studies within this thesis highlight the
importance of investigating the measurement of equality-defining constructs.
Secondary analysis of international data often goes beyond the initial aims of
the study design and researchers are left exploring phenomena in ways that were
notintended (for example across time) using items which offer limited response
options. The empirical results of this thesis offer an exploration of multiple
approaches to operationalising SES and OTL. While these approaches are
individually bounded by the data and aims of the constituent studies,
collectively they contribute to the understanding of the possibilities and
limitations of ILSA data for examining equality in education.

Empirical evidence in this thesis highlights the global and persistent
socioeconomic inequality in student outcomes. Despite the variation in the size
of the achievement gap at different time points their pervasiveness should be a
concern for all stakeholders in the educational process. This thesis does not
offer evidence, however, that these gaps ate exacerbated by OTL in the majority
of national settings. While there is space for further exploration of the links
between SES, OTL, and achievement, this thesis offers caution in interpreting
OTL as a mediator of the achievement gap.

Finally this thesis provides contextualisation of the opportunity gap,
particularly in the Swedish context. Empirical evidence in this dissertation
indicates that inequality in opportunities is not as universal as previously
supposed. These inequalities are concentrated in highly developed nations, with
the notably strong opportunity gaps in English-speaking countries suggesting a
distinct cultural norm within the Anglosphere. In instances where there is a
significant opportunity gap the findings within this thesis suggest that

integrating teacher characteristics can explain or ameliorate these inequalities.

Further Research

In considering areas for further inquiry following this dissertation, several
possibilities appear. A natural progression of the research is to integrate the
contribution to measurement made by Study I with the breadth of country
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coverage in Study II to establish trends in OTL. While the reliability of the OTL
construct in Study II calculated on a per cycle basis as the sum of the items had
generally good reliability there was a great deal of variation in the reliability of
the construct between countries within cycles and also between cycles per
country. The high reliability for some countries (i.e. England) might suggest that
there is a bias in the way that the curriculum is interpreted and synthetized in
TIMSS. As such a necessary area for future research might be to examine
correspondence between OTL items, test items and curricula in order to more
fully explore the properties of various approaches to operationalising OTL. The
measurement of OTL as a latent construct could be further explored in a trend
analysis (by, for example, only using OTL items repeated in all cycles), with the
between country and across time trustworthiness of the construct an area of
particular interest.

An avenue for deepening knowledge of the teacher influence on curticulum
implementation and student outcomes in the context of international
assessments could be to further model the determinants of teacher quality.
Integrating concepts from the realm of educational effectiveness such as
teacher self-efficacy and motivations may help to further unpack the processes
behind curriculum implementation. Specific to the Swedish context is the
possibly of integrating national register data to selected cycles of TIMSS with
the aim of parsing out how developments in teacher education may impact

educational opportunities in Swedish classtrooms.
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Swedish Summary

Under manga artionden har ett viktigt inslag i det svenska skolsystemet varit att
tillhandahélla lika utbildningsmdiligheter i en integrerad miljé (Arnesen &
Lundahl, 2006). Denna utbildningsmodell, ofta refererad till som ”en skola f6r
alla”, delades med Sveriges nordiska grannar och ansigs vara central f6r den
socialdemokratiska vilfirdsstaten. Under 2000-talet utvecklades dock ett socio-
ekonomiskt prestationsgap i Sverige och allt fler elever limnar grundskolan utan
fullstindiga betyg. Forskning visar att skolsegregation med avseende pa elev-
sammansittning, prestation och méjligheter till lirande har dkat (t.ex. Mullis,
Martin, Foy, et al., 2016; 2017, OECD, 2016; Skolverket, 2005; 2020a) och sa
har dven betydelsen av familjebakgrund for elevers prestationer (Lofstedt,
2019).

Likvirdig utbildning 4r en av de viktigaste pedagogiska och politiska
frigorna i var tid (t.ex. Baker et al., 2002; Broer et al., 2019; Jerrim et al., 2019;
Keeves, 1992). Frimjande av likvirdighet genom utbildning har varit ett fram-
stiende tema inom utbildning 6ver hela virlden sedan en lang tid tillbaka
(Coleman et al., 1990; United Nations General Assembly resolution 70/1,
2015). Denna avhandling fokuserar pd skolans likvirdighet i termer av socio-
ekonomiska skillnader i elevers skolprestationer och mojligheter att lira.

Bakgrund

Sedan bérjan av 1990-talet har det svenska skolsystemet genomgatt flera
betydande forindringar. Det har reformerats i enlighet med marknads-
ekonomiska logiker, kontrollen av utbildningen har decentraliserats, fria skolval
har inférts. Sedan friskolereformen och fria skolvalet har antalet friskolor 6kat
markant och 15% av eleverna i grundskolan gir nu pa en friskola (Skolverket,
2018b, 2020b). Det finns ett brett utbud av skolor att vilja mellan, med olika
pedagogiska inriktningar (Lundahl, 2016).

Under denna reformperiod férindrades ocksd det svenska samhillet. Det
svenska vilfirdssystemet forsimrades och savil inkomstskillnaderna (Aaberge

et al., 2018) som bostadssegregationen 6kade (Bevelander, 2004; Malmberg et
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al., 2016). Andelen utlandsfédda medborgare 6kade ocksa markant (Migrations-
verket, 2018) och antalet elever som fick modersmalsundervisning for-
dubblades (Skolverket, 2018¢, 2018d).

Tidigare forskning indikerar en 6kande segregations avseende socio-
ekonomisk och utlindsk bakgrund mellan skolor (t.ex. Soderstrém & Uusitalo,
2005; Yang Hansen & Gustafsson, 20106) sedan introduktionen av det fria skol-
valet. Boendesegregation forklarar stérre delen av mellanskolsvariationen
(Holmlund et al., 2014; Malmberg et al., 20106), och denna variation dterspeglas
i Okade prestationsgap pa skolnivd (Skolverket, 2020a). Skolor i mindre
priviligierade omrdden har svart att locka till sig och behalla lirare (Borelius,
2010; Moller, 2010), vilket paverkar utbildningens likvirdighet och elevers
mojligheter till lirande.

Sveriges resultat i internationella storskaliga studier aterhimtar sig for
nirvarande efter en ling period av nedging (Mullis, Martin, Foy, et al., 2016;
2017; OECD, 2016). I jimforelse med 6vriga OECD-linder har nedgangen i
Sveriges skolprestationer har varit bland de kraftigaste (Lofstedt, 2019). Trots
att Sveriges resultat i de senaste internationella kunskapsmitningarna har
forbittrats, har dock prestationsskillnaderna mellan skolor &kat (t.ex.
Chmielewski, 2019). Sveriges oregelbundna resultat i internationella kunskaps-
mitningar och stora mellanskolsvariation gor det intressant for att studera
ojamlikhet i ett internationellt sammanhang.

Socioekonomisk status (SES) och mojlighet att lira (OTL) dr nyckel-
begreppen i denna avhandling. Sociockonomisk status kan beskrivas som att
rangordna en individ eller en familj i en hierarki efter deras innehav eller kontroll
av resurser sa som rikedom, makt eller social status (Mueller & Parcel, 1981).
SES har en ling och vildokumenterad férklaringskraft inom utbildnings-
vetenskapen (t.ex. Coleman et al., 1966). Enligt Bourdieu (1986), kan SES ta sig
i uttryck genom tre sammanflitade aspekter: socialt kapital, kulturellt kapital
och ekonomiskt kapital. Socialt kapital giller familjens sociala férbindelser och
nitverk, kulturellt kapital inkluderar kulturell och pedagogisk konsumtion och
ekonomiskt kapital avser ekonomisk status. De hégre sociala klasserna har linge
haft de starkaste utbildningsresultaten. Utifrin Bourdieus teoretiska ansats
forklaras detta med att utbildningssystemet reproducerar de férdelarna av en
hégre social klass, att sociockonomiskt starka foraldrar sitter storre virde pd
utbildning samtidigt som de har de resurser som krivs for att sikerstilla sina
barns framgang (Goldthorpe, 1996). Betydelsen av kulturella representationer

som anvands for att indikera socioekonomisk status forandras dock over tid
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(Goldthorpe, 1996), och det dr darfdr viktigt att Gverviga hur socioekonomisk
status operationaliseras innan man anvinder begreppet i studier av skolans
likvirdighet.

Under lang tid har mitningen av SES byggts pa en sammansittning av
forildrarnas, utbildning, yrke och inkomst (Duncan et al., 1972; Gottfried,
1985; Hauser, 1994; Mueller & Parcel, 1981; White 1982). I miénga
internationella storskaliga studier dr det vanligt att ersitta fordldrainkomster
med ett matt pa resurser i hemmet (Cowan et al., 2012; Sirin, 2005) och att
inkludera ytterligare variabler. SES visar ocksa en signifikant paverkan pa elev-
prestationer (Lee et al., 2019). Det 4r dock inte ovanligt att forskare anvinder
enskilda variabler f6r att mita SES (Strietholt et al., 2019). Det finns oenighet i
litteraturen om vilken enskild SES-indikator som bist kan férutsiga skol-
prestationer; vissa argumenterar for forildrarnas utbildning (Tan, 2017), och
andra for foremal i hemmet (Sitin, 2005).

Begreppet "Mojlighet att lira” (OTL) bygger pa idén om att exponering f6r
imnesinnehallet kommer att ha ett starkt inflytande pa prestationer (Eggen et
al., 1987), och att undervisningsinnehallet dr férknippat med undervisnings-
kvalitén och lirandemiljén (McDonnell, 1995). Manga studier har visat att OTL
har ett positivt samband med elevers matematikprestationer (t.ex. Dupriez &
Dumay, 2006; Fuchs & Woessmann, 2007; Gamoran et al., 1997; Reeves, 2012;
Rowan et al., 2002; Schmidt et al., 2001; Schmidt et al., 2001). D4 OTL skapas
genom ldrares praktik och tolkning av liroplanen (t.ex. Porter & Smithson,
2001; Schmidt et al.,, 1997), kan forutsittningarna f6r elevers OTL variera
mellan klassrum och skolor. Detta innebir en risk for skolans likvirdighet.

De stora férindringarna i det svenska utbildningssystemet sedan 1990-talet
kan fOrstds som mojliga paverkansfaktorer i relation till Sveriges fluktuerande
resultat i olika internationella storskaliga studier, samt till det vixande
prestationsgapet. 1 detta sammanhang kan sociockonomisk status och
méjligheter att lira anvindas i analysen fOr att fordjupa forstielsen av

férindringen i likvirdighet i svenska grundskolan.

Syfte

Avhandlingens syfte ar att underséka likvirdighet i svenska grundskolan utifrin
ett internationellt perspektiv. Avhandlingen fokuserar pa skillnaderna i
elevernas prestation, sociockonomisk bakgrund och méjlighet att lira, och
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undersoker mekanismerna bakom dem. I avhandlingens tre studier underséks
likvirdighet fran olika perspektiv:

Studie I wunderséker hur begreppet sociockonomisk status kan
operationaliserats 6ver tid 1 Sverige.

Studie I utforskar samspelet mellan socioeckonomisk status, méjligheten att
lira och prestationer — vid flera tidpunkter och linder.

Studie III fokuserar pa hur lirarnas utbildning (i.e., specialiserade och icke-
specialiserade ldrare) paverkar relationen mellan SES, OTL och prestation.

De tre studierna visar genomgaende pa férekomsten av prestationsskillnader
i Sverige, likvil som dess forbli 6ver tiden. Avhandlingen underséker
relationerna mellan elevers socioekonomiska bakgrunder och de mdjligheter
som finns inom klassrummen. Denna relationerna dr en forklarande faktor i
relation till detta prestationsgap bédde internationellt och inom Sverige.
Skillnaderna finns i svenska skolor ger kontext till missanpassningar mellan
liroplanen som granskas i internationella bedémningar och liroplanen som
undervisas i svenska skolor. Detta utgér grunden f6r den integrerade
diskussionen i denna avhandling.

Teoretiskt Ramverk

Avhandlingens teoretiska ramverk utgir frin modellen f6r potentiella
utbildningserfarenheter och Bourdieus teori om social reproduktion. I en férsta
del kopplar det teoretiska ramverket ihop de tva huvudsakliga begreppen i
avhandlingen (sociockonomisk status och mojligheter att lira) via modellen f6r
potentiella utbildningserfarenheter. I en andra del betraktas modellen genom en
teoretisk lins formad av Bourdieus teorier om social reproduktion.

Liroplanen har linge ansetts vara erfarenhetsmassig (t.ex. Bobbitt, 1918;
Dewey, 1902). Som sidan bygger liroplanen pa en rad aktiviteter eller
upplevelser som eleverna mdste gi igenom i skolan pa vigen till vuxenlivet.
Aven om eleven som en individ ir i centrum foér denna beskrivning av liro-
planen, dr utbildning fortfarande ett grupperat projekt med elever inom klasser
och klasser inom skolor. Som ett resultat maste ldroplanen aterspegla
gemensamma mal f6r erfarenhet f6r deltagarna i utbildningsprojektet. TIMSS-
modellen f6r potentiella utbildningserfarenheter illustrerar utbildnings-
erfarenhet som ett kdnsligt nitverk av flernivarelationer mellan mal, aktérer och
val inom systemet, klassrummen och individerna (Schmidt et al., 1997). Pa

systemnivd dr liroplaner avsedda. Denna avsedda liroplan 4r utformad och ofta
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politiskt styrd pd nationell nivd. Inom klassrummen planeras och genomférs
den genomforda liroplanen av lirare. Den uppnddda liroplanen ligger pé elevniva
och ir ett resultat av den genomférda liroplanen (Houang & Schmidt, 2008;
Schmidt et al., 1997). Genom ett antal mal anger linder vad eleverna ska lira
sig, lirare implementerar dessa mal i varierande grad inom sina klasser, och
eleverna uppnar lirande i olika utstrickning. Summan av dessa atgirder kan
sedan kvantifieras genom elevprestation i internationella storskaliga studier
(t.ex. TIMSS).

Den genomférda liroplanen modererar forhéllandet mellan den avsedda
och uppnidda liroplanen. Liroplanen som manifesteras pa klassniva dr ett
uttryck for 6nskade upplevelser i den avsedda liroplanen. Denna manifesterade
liroplan dr mojlighet. Alla valen som gors pa skol- och klassrumsniva far
konsekvenser for mojligheterna. Det dr viktigt att forsta hur utbildnings-
méjligheter férdelas f6r att kontextualisera och f6rstd den uppnéidda liroplanen
och elevprestationerna samt prestations-gapet.

Tron pi att elever kommer att prestera bittre i imnen och innehall som de
har fitt lira sig 4n de som inte har gjort det (t.ex. Eggen et al., 1987) har linge
uppfattats som en mdjlighet att lira (OTL) i IEA-studier (se Schmidt et al.,
1997). Genom linsen i TIMSS-modellen f6r potentiella utbildningserfarenheter
kan OTL-dtgirden i TIMSS-undersékningen forstds som summan av de manga
val som gbrs pa nationell, skola- och klassrumsnivd som bestimmer de
mojligheter som eleverna far.

I potentiella utbildningserfarenheter modellen paverkar elevegenskaper
bide den uppnadda liroplanen och den genomférda liroplanen. Dirfor dr det
viktigt att Overviga potentiell utbildningserfarenhet i samband med elevernas
sociala ursprung. Teorin om social reproduktion anvinds for att forsta elev-
bakgrundens roll i utbildning. Inom detta ramverk framhalls att utbildning
bidrar till reproduktion av maktférhillanden mellan sociala grupper (Bourdieu,
1971). Social reproduktion har skett genom skolan sedan antiken (t.ex. Guillory,
2013; Lloyd, 1990). Denna link mellan elevbakgrund och prestation
eliminerades inte under 1900-talet, trots fokus pa omfattande och meritokratisk
utbildning (Coleman et al., 19606; Jencks et al., 1972). Den ihéllande kopplingen
mellan socioekonomisk status och prestation i litteraturen (t.ex. Marzano, 2003;
Scheerens & Bosker, 1997; Scheerens et al., 2007) understryker relationen
mellan elevbakgrund och erfarenhet inom moderna utbildningsinstitutioner.
Enligt Bourdieu (1998) definierar familjen en individs placering i det sociala

rummet. Om en enskild person vill avvika frin den utbildningsvig som
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definieras av familjens position i hierarkin, kommer detta att kriva avsiktliga
atgirder. Dessa potentiella rorelser pa individniva interagerar med de
utbildningsmdjligheter som uttrycks pd klassnivin i modellen f6r potentiella
utbildningserfarenheter. Som exempel kan familjer flytta sina barn till en battre
skola eller acceptera den skola som de tilldelats. En sadan rérelse kan paverka
de méjligheter en elev fir och om de upplever social reproduktion inom skol-
systemet.

De tre empiriska studierna i denna avhandling granskar liroplanernas
férvantningar, leverans, instruktion och resultat frin system-, klasstrums- och
elevniva. Familjens socioekonomiska status anvinds for att identifiera
skillnaden i resultat och variationen i mdjlighet att lira i en férmedlad

mekanism.

Metod

Sedan millennieskiftet har internationella storskaliga studier blivit det
dominerande verktyget f6r uppfoljning och jimforelse av linders skolsystem.
Dessa studier ger rika och viktiga data om skolresultat och en mingd
kontextuell information f&r att frimja bittre férstielse av hur olika utbildnings-
system fungerar samt mekanismerna bakom prestationsgapet (Gustafsson &
Rosén, 2014; Névoa & Yariv-Mashal, 2003). Denna avhandling baseras pé data
frin tva internationella storskaliga studier- PISA (Programme for International
Student Achievement) och TIMSS (Trends in International Mathematics and
Science Study). Detta avsnitt introducerar dessa tvd internationella storskaliga
studier och de variabler och analysmetoder som anvinds i avhandlingen.

PISA underséker 15-arigars kunskap inom lisning, matematik och natur-
vetenskap och utvirderar om eleverna ir utrustade med de kunskaper och
firdigheter som dr nédvindiga for att delta i det fortsatta livet. PISA har
genomforts vart tredje ar sedan dr 2000, och prévar kunskaperna hos 15-driga
elever frin medlemslinder i OECD och icke-OECD-linder (sd-kallade
partner-linder’). Over tid, deltar allt flera icke-OECD linder in OECD-
medlemmar i de senaste PISA undersékningarna (OECD, 2019). Dessa
firdigheter och kunskaper testas genom att be eleverna att tillimpa sitt lirande
i nya situationer (OECD, 2019). Varje PISA undersdkning har ett huvud-
omréde, vilket roterar vart tredje 4r (lisning 4r 2000, 2009 och 2018; matematik
2003 och 2012 och naturvetenskap 1 2006 och 2015), dock provas dven de andra

tva dmnena i varje PISA omgang, dock i mindre utstrickning.
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TIMSS-undersékningen har genomfdrts vart fjairde ar sedan 1995 och
provar elevers prestationer i matematik och naturvetenskap for elever i arskurs
4 och 8. TIMSS har ett liroplanbaserat bedémningsramverk, som byggs pi
gemensam innehdllskunskap 1 alla deltagande linder (Mullis, Martin, Foy, et al.,
20106). Syftet med TIMSS-undersékningen ér att hjilpa linder att fatta beslut
for att f6rbittra sin undervisning och lirande 1 matematik och naturvetenskap
(Mullis, Martin, Foy, et al., 2016).

Bide PISA- och TIMSS-undersékningarna samlar in data med hjilp av
rigorésa  provprocedurer. PISA-undersékningen anvinder en tvastegs-
stratifierad urvalsdesign (se t.ex. OECD, 2014). I det forsta steget viljs skolor
som innehar 15-driga elever. Sannolikheten for att en skola viljs ut star i
proportion till antalet 15-aringar som 4r inskrivna i den. Det andra steget i
urvalet viljs elever inom skolan, med en malgruppsstorlek pa 42 elever per skola
(OECD, 2017). En stratifierad, tvastegs, klusterprovdesign anvinds i TIMSS-
undersokningen. I den f6rsta etappen viljs skolor och i den andra etappen viljs
en eller flera klasser inom skolan (Martin et al., 2016). I majoriteten av linderna
ar malsittningen for urvalsstorlek 150 skolor och cirka 4000 elever (Martin et
al., 2016). Det rigordsa forfarandet dr mycket viktigt f6r alla vetenskapliga
pastdenden som gbrs efter analyser av dessa data. Urvalet i dessa
undersokningar gor att slutsatserna fran empiriska analyser kan generaliseras till
populationen elever av motsvarande dlder.

Valet att anvinda data frin bide TIMSS- och PISA-understkningarna i
denna avhandling motiverades av bade malen for varje delstudie och av de tva
internationella storskaliga studiers design. Eftersom malet med Studie I var att
bygga en mitmodell 61 socioekonomisk status, kunde PISA-data anvindas tack
vare denna datamingds expansiva datainsamling om sociockonomisk status.
Syftet att undersdka relationerna mellan SES, OTL och prestation vid flera tid-
punkter i Studie II krivde anvindning av TIMSS-data, eftersom PISA-
undersokningen har firre mitpunkter f6r varje huvudomrade. Slutligen, for att
integrera liraregenskaper i modellen av pedagogisk ojamlikhet i Studie III var
TIMSS-data nédvindiga eftersom PISA-undersékningen inte tillhandahaller

information fran lirare.

Variabler

Studie I anvinde vatiabler frin 6 cykler av PISA-underséknings elevfrige-
formuldren som relaterar till hemresurser och familjebakgrund (ett skrivbord,
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ett studieutrymme, lirobdcker, utbildningsprogramvara, tillgang till eget rum,
en internetanslutning, klassisk litteratur, poesi, konstverk, antal bécker i elevens
hem, och férildrars utbildningsniva). I den andra och tredje delstudien,
anvindes variabler frain TIMSS-undersékningens elev- och lirarfrageformulir.
Bida dessa studier anvinde elevprestation i TIMSS-undersékningen som
resultatvariabel. Studie 1I anvindes elevprestation i bide matematik och natur-
vetenskap, men Studie III anvindes elevprestation i bara matematik. I Studie
II, anvindes antal bécker i elevens hem samt férdldrars utbildningsniva for att
indikera socioekonomisk status. Variabler fran ldrarfrigeformuliren slogs
samman for att skapa cykelspecifika OTL-variabler. Eftersom de
konstruktioner som undersoks i Studie 111 (socioekonomisk status, OTL, lirar-
kvalitet, och lirarens uppfattning om skolans betoning pa akademisk framgang)
modellerades som latenta variabler, anvandes flera variabler fran elev- och larat-
frigeformuliren (se Appendix B).

Analysmetod

En av de mest populira metoderna for statistisk analys inom samhalls-
vetenskaperna dr strukturell ekvationsmodellering (SEM). SEM ir ett ramverk
inom vilket forskare kan underséka komplexa férhallanden mellan variabler.
SEM har minga anvindningsomraden. Forskare kan t.ex. uppritta en mit-
modell med sé kallad konfirmatorisk faktoranalys for att underséka relationer
mellan ett teoretiskt begrepp genom obsetverbara indikatorer. SEM-tekniken
kan dven undersdka komplexa mekanismer mellan olika begrepp genom att
koppla samman mitmodeller i en sa kallad strukturell modell enligt ett teoretiskt
ramverk. Biade mitmodeller och strukturella modeller kan understka
férhallanden mellan variabler péd flera nivaer samtidigt (Hoyle, 2012; Hox &
Bechger, 2007). Flernivaanalys tillimpas or att ta hinsyn till den hierarkiska
datastrukturen. Metoden bryter ned den totala variansen i en utfallsvariabel
enligt de observationsnivaer (individ — skola) som finns i data och férséker att
forklara variansen pa respektive nivd. Flernivdanalys har anvints i studie IT och
III.

Flera av begreppen i denna avhandling dr icke direkt observerbara t.ex.
socioekonomisk status, mojlighet att lira och lirarkvalitet. Dirfér anvinds
konfirmatorisk faktoranalys (CFA) for att definiera det icke observerbar
begreppet (latenta variabeln) med flera observerbara indikatorer. Forskare
behover saledes en stark teoretisk eller empirisk grund £6r urvalet av indikatorer
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och modellspecifikationen (Brown, 2015). CFA utgdr ocksa ett starkt ramverk
for att jimféra mitmodeller dver grupper och tid (dvs. mellan kohorter vid olika
tidpunkter) genom flergrupps-konfirmatorisk faktoranalys (MGCFA). MGCFA
integrerar flera grupper i en enda modell och ger underlag for jimforelser
mellan grupper (Brown, 2015). Measurement Invariance (MI) metoden ofta
tillimpas for att validera mitmodellers jimfoérbarhet genom att testa om (1)
faktorstruktur dr identiska (Configural Invariance); (2) faktorladdning f6r varje
indikator dr lika (Metric Invariance); (3) férvintade virden (i.e. interceptet) f6r
vatje indikator dr lika (Scalar Invariance). Denna process dr ndédvindig f6r
forskare ska kunna gora legitima jaimférelser mellan kohorter (Cheung &
Rensvold, 2002). For att jimféra medelvirden och variansen av latenta variabla
mellan subgrupper krivs Scalar Invariance (Millsap 2012). Detta antagande
(dvs. lika faktorladdningar och intercept av indikatorna) misslyckas dock ofta.
Dessutom blir chi-* differens-testning for vatje parameter mycket besvitligt,
sarskilt ndr manga subgrupper jamfors. Dirfor anvinder denna avhandling en
ny utvecklade metod — det sa kallade alignment — f6r att utvirdera invariant av
mitmodeller. Alignment metoden méjligedr jaimférelse och bedémning av mit-
ekvivalens 6ver ett stort antal grupper och subgrupper inom populationer och
tillater partiella invariant i parameter uppskattningarna (Asparouhov & Muthén,
2014; Munck et al., 2017). Alignhment metoden bygger pa konfigurations-
modellen och uppskattar individuellt faktormedelvirde och varians for varje
grupp samtidigt som man uppticker det bidst passande monstret fér mit-
invarians (Asparouhov & Muthén, 2014). Denna metod tillimpas i studien I.

Resultat

Studie I

Rolfe, V. (2021). Tailoring a measurement model of socioeconomic status:
Applying the alignment optimization method to 15 years of PISA. International
Journal of Educational Research, 106, d0i:10.1016/}.ijer.2020.101723

Socioekonomisk status dr en av de viktigaste prediktorerna f6r utbildnings-
prestationer. PISA-undersékningen miter socioekonomisk status med ESCS-
instrument. ESCS har kritiserats i litteraturen pa grund av dalig modell-
anpassning 1 flera linder. Studie I anvinde svenska PISA-data till att utveckla

en skriddarsydd modell av socioekonomisk status, vilken kan anvindas 6ver
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flera PISA undersSkningar. Resultaten visade att det dr mdjligt att bygga en
mitmodell av socioekonomisk status som utnyttja de frigorna som ingick i alla
PISA undersékningar. En mitmodell konstruerades f6r PISA 2000, och
testades sedan &ver de foljande fem PISA understkningar (PISA 2003, 2000,
2009 och 2015). Mitinvarians testades med den sa kallad alignment analysis.
Den slutgiltiga modellen visade god modellanpassning &ver alla PISA
undersokningar, och det illustrerade ett nytt tillvigagangssitt for
operationalisering av sociockonomisk status 1 flera tidpunktsanalyser inom ett
enskilt land och mellan olika linder.

Studie II

Rolfe, V., Strietholt, R., & Yang Hansen, K. (under revision). Does inequality
in opportunity perpetuate inequality in outcomes? International evidence from
four TIMSS cycles.

Litteraturen indikerar att elevernas socioekonomiska bakgrund och hur mycket
dmnesinnehdll (eller Mojlighet att lira — OTL) de har paverkar resultatet
betydligt. Syftet med Studie II var att observera socioeckonomiska ojamlikheter
i resultatet och moijlighet att lira, samt underséka om skillnaden i mojligheter
att lira medierar olikheter i resultatet. Dessa socioekonomiska ojimlikheter i
resultat och 1 mojligheter askadliggors i en triangelformad OTL-SES-Prestation
modell med data frin 78 linder, undersokte studien sambandet mellan SES,
OTL och prestation vid fyra cykler av TIMSS.

Studien fann att ojamlikheter i matematikresultat var nidstan universella, men
ojimlikheter i mojligheter var sma och sillan betydande. Analysen gav litet
beligg for att ojimlikheter i méjligheter medierar ojimlikheter 1 resultat. Skol-
gangen fortsatte socioekonomiska ojimlikheter 1 endast en liten grupp linder.
Dessa linder dr rika och anvinder engelska som undervisningssprak (t.ex.
England, Skottland, Singapore). I Sverige, visade studien pa ett prestationsgap
vid vatje tidpunkt, men ojamlikheter i mdjligheter observeras endast i 2003 och
2015 érs cykler. Dessutom, OTL medierade endast effekten av socioekonomisk
bakgrund pa resultat fran 2003 ars cykel i Sverige.
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Studie III

Rolfe, V., Yang Hansen, K., & Strietholt, R. (under revision). Integrating
educational quality and educational equity into a model of mathematics

performance.

Den tredje studien fokuserar pa att modellera likvirdighet i méjlighet att ldra ur
ett svenskt perspektiv. Da syftet med studien var att ge sammanhang till
forstdelsen om varfor skolresultat skiljer sig mellan olika svenska skolor,
Svenska data fran drskurs 8 elever i TIMSS 2015 anvindes. I studien undersoks
olikheter mellan klassrum genom att integrera lirare-egenskaper i den triangel-
formade SES-OTL-prestation modellen.

I forsta steget, undersokte studien skillnaden i ldrarkvalitets-, prestations-
och méjlighetsskillnader mellan klasser med hégre eller ligre socioekonomisk
sammansittning, och en korrelation mellan lirarkvalitet och ldrares
specialisering. I andra steget, visade studien olika ménster av olikheter mellan
klasser med och utan en matematik-specialiserad lirare. I tvigruppsmodellens
bada grupper fanns stora skillnader i prestation, medan skillnader i mojlighet att
lira forbli i klasser med specialiserade lirare, men inte i klasser med icke-
specialiserade larare. Studie III betonar vikten av lirare av hog kvalitet f6r elev-

prestationer.

Diskussion och slutsatser

De empiriska studierna i denna avhandling visar vikten av att understka
mitningen av likvirdighetsdefinierande begreppen. Flera tillvigagangssitt f6r
mitningen av SES och OTL utforskas i avhandlingen. Dessa tillvigagingssitt
hjalper till att bygea var forstaelse for bade begreppen och nyttan av data fran
internationella storskaliga studier. Resultaten av denna avhandling belyser
férekomsten av ihallande global socioeckonomisk ojimlikhet i elevprestationet.
De empiriska studierna visar inte att OTL forvirrar prestationsgap, men det
finns fortfarande utrymme f6r att utforska detta férhallande. Slutligen f6rdjupar
det empiriska arbetet 1 denna avhandling forstielsen f6r mojlighetsgapet 1 det
svenska sammanhanget genom att visa att ojamlikhetsmonster varierar for
specialiserade och icke-specialiserade lirare.

Olikvirdiga méjligheter dr koncentrerat till hégt utvecklade linder. De stora
méjligheter som finns i engelsktalande linder tyder pa att det kan finnas en
distinkt kulturell norm inom Anglosfiren nir det giller elevbakgrund och
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genomforandet av liroplanen. Dir det finns en betydande méjlighetsklyfta
antyder denna avhandling att integrering av liraregenskaper kan forklara dessa

ojamlikheter.
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Appendix A

Items used to indicate topic coverage in TIMSS

Table A1 Mathematics OTL topic coverage TIMSS 2003, 2007, 2011, 2015

Content Coverage: Number 2003 2007 2011 2015
Computations, estimations, or approximations involving whole . . . .
numbers

Comparing and ordering rational numbers .
Computing with rational numbers (fractions, decimals, and .
integers)

Concepts of irrational numbers .
Computations with fractions . . .
Computations with decimals . . .
Representing, comparing, ordering, and computing with . . .
integers

computation and Problem solving involving percents and . .
proportions

Whole numbers including place value, factorization, and the . .

four operations

Common fractions including equivalent fractions and ordering . .

of fractions

Decimal including place value, ordering, and converting to . .

common fractions (and vice versa)

Representing decimals and fractions using words, numbers, or . .

models (including number lines)

Ratios (equivalence, division of a quantity by a given ratio) . .

Conversion of percents to fractions or decimals and vice versa . .

Content Coverage: Algebra 2003 2007 2011 2015
Simplifying or comparing algebraic expressions . . .
Simple linear equations and inequalities . .
Simultaneous (two variables) equations . .
Numeric, algebraic, and geometric patterns or sequences . . . .
(extension, missing terms, generalization of patterns)

Sums, products, and powers of expressions containing . .

variables

Evaluating expressions for given numeric value .

Modeling situations using expressions .

Evaluating functions/formulas for given values of the variables .

Simple linear equations and inequalities, and simultaneous (two . .

variables) equations

Equivalent representations of functions as ordered pairs, . . . .
tables, graphs, words, or equations

Properties of functions (slopes, intercepts, etc.) .
Proportional, linear, and nonlinear relationships (travel graphs .

and simple piecewise functions included)

Attributes of a graph such as intercepts on axes, and intervals .

where the function increases, decreases, or is constant

Content Coverage: Geometry 2003 2007 2011 2015

Properties of geometric shapes: triangles, quadrilaterals, and
other common polygons
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Properties of other polygons (regular pentagon, hexagon,
octagon, decagon)

Properties of angle bisectors and perpendicular bisectors of
lines

Construct or draw triangles and rectangles of given dimensions .
Congruent figures (triangles, quadrilaterals) and their
corresponding measures

Relationships between two-dimensional and three-dimensional
shapes

Measurement formulas for perimeters, circumferences, areas of
circles, surface areas, and volumes

Cartesian plane - ordered pairs, equations, intercepts,
intersections, and gradient

Translation, reflection, and rotation . . . .
Angles - acute, right, straight, obtuse, reflex . .

Relationships for angles at a point, angles on a line, vertically

opposite angles, angles associated with a transversal cutting . .

parallel lines, and perpendicularity

Construct or draw triangles and rectangles of given dimensions .

Similar triangles and recall their properties . .

Pythagorean theorem (not proof ) to find length of a side . .

Measurement, drawing, and estimation of the size of angles,
the lengths of lines, areas, and volumes

Measures of irregular or compound areas (e.g., by covering
with grids or dissecting and rearranging pieces)

Line and rotational symmetry for two-dimensional shapes . .

.

Content Coverage: Data & Chance 2003 2007 2011 2015

Characteristics of data sets including mean, median, range,
and shape of distribution (in general terms)

Reading data from tables, pictographs, bar graphs, pie charts,
and line graphs

Organizing and displaying data using tables, pictographs, bar
graphs, pie charts, and line graphs

Interpreting data sets (e.g., draw conclusions, make
predictions, and estimate values between and beyond given . . . .
data points)

Judging, predicting, and determining the chances of possible
outcomes

Data displays that could lead to misinterpretation (e.g.,
inappropriate grouping and misleading or distorted scales)
Using data from experiments to predict chances of future
outcomes

Using the chances of a particular outcome to solve problems .
Sources of error in collecting and organizing data (e.g., bias,
inappropriate grouping)

Data collection methods (e.g., survey, experiment,
questionnaire)

Drawing and interpreting graphs, tables, pictographs, bar
graphs, pie charts, and line graphs

Evaluating interpretations of data with respect to correctness
and completeness of interpretation

Simple probability including using data from experiments to
estimate probabilities for favorable outcomes

. . .
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Table A2 Science OTL topic coverage TIMSS 2003, 2007, 2011, 2015

Content Coverage: Chemistry 2003 2007 2011 2015
Classification and composition of matter (physical and chemical

characteristics, pure substances and mixtures, separation . . . .
techniques)?

Structure of matter .
Mixtures and solutions . . . .
Properties and uses of common acids and bases? . . . .
Chemical change (transformation of reactants,evidence of . . . .
chemical change, conservation of matter)?

The role of electrons in chemical bonds .
Particulate structure of matter (molecules, atoms,protons, . .

neutrons, and electrons)?

Properties and uses of water (composition, melting/boiling . .

points, changes in density/volume)?

The need for oxygen in common oxidation reactions

(combustion, rusting) and the relative tendency of familiar . .

substances to undergo these reactions?

Classification of familiar chemical transformations as releasing . .

or absorbing heat/energy?

Content Coverage: Biology 2003 2007 2011 2015
Classification of organisms on the basis of a variety of physical . . .
and behavioral characteristics?

Major organ systems in humans and other organisms? . . . .
The human bodily processes . .

Cell structures and functions? . . . .
Photosynthesis and respiration as processes of cells and . .

organisms, including substances used and produced?

The biology of plant and animal life . .

Reproduction (sexual and asexual), and heredity (passing on of . . . .
traits), inherited versus acquired/learned characteristics?

The role of variation and adaptation in survival/extinction of . . . .
species in a changing environment?

Interdependence of populations of organisms in an ecosystem . .
and factors affecting population size

Preventive medicine methods (diet, hygiene, exercise and . . . .
lifestyle)?

Causes of common infectious diseases, methods of

infection/transmission, prevention, and the body's natural . .

resistance and healing capabilities?

Reasons for increase in world’s human population, and the .

effects of population growth on the environment?

The interaction of living organisms in an ecosystem (energy

flow, food chains and food webs, food pyramids, and the effects . .

of change upon the system)?

Cycling of materials in nature (water, carbon/oxygen cycle, . .
decomposition of organisms)

Trends in human population and its effects on the environment .

The impact of natural hazards on humans, wildlife, and the .

environment

Content Coverage: Physics 2003 2007 2011 2015

Physical states and changes in matter (explanations of
properties including volume, shape, density, and
compressibility in terms of movement/distance between
particles)?

Energy types
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Basic properties/behavior of light (reflection, refraction, light
and color, simple ray diagrams)?

Properties of sound (production by vibration,transmission
through media, ways of describing sound (intensity, pitch), . .
relative speed)?

Electric circuits (flow of current, types of circuits -open/closed,
parallel/series) and relationship between voltage and current?
Forces and motion (types of forces, basic description of
motion), use of distance/time graphs?

Properties of permanent magnets and electromagnets? . .

Effects of density and pressure? . .

Processes of melting, freezing, evaporation, and condensation

(phase change; melting/boiling points; effects of pressure and . .

purity of substances)

Heat and temperature . .

Content Coverage: Earth Science 2003 2007 2011 2015

Earth's structure and physical features (Earth's crust, mantle,
and core; topographic maps)?

The earth's processes and history . .
Use and conservation of natural resources (renewable/non-

renewable resources, human use of land/soil and water . . . .
resources)?

The earth in the solar system and the universe . .

The physical state, movement, composition, and relative
distribution of water on the Earth?

The Earth's atmosphere and the relative abundance of its main
components?

Earth's water cycle (steps, role of sun's energy,
circulation/renewal of fresh water)?

Processes in the rock cycle and the formation if igneous,
metamorphic, and sedimentary rock?

Weather data/maps, and changes in weather patterns (e.g.,
seasonal changes, effects of latitude, altitude and geography)?
Geological processes occurring over billions of years (e.g.,
erosion, mountain building, plate movement)?

Formation of fossils and fossil fuels? . .
Food supply and production .
Relationship of land management (e.g., pest control) to human
use (e.g., farming) and demand of fresh water resources
Explanation of phenomena on Earth based on
position/movement of bodies in the solar system and universe
(e.g., day/night, tides, year, phases of the moon, eclipses, . .
seasons, appearance of sun, moon, planets, and

constellations)?

The physical features of Earth compared with the moon and

other planets (e.g., atmosphere, temperature, water, distance . .
from sun, period of revolution/rotation, ability to support life)?
The sun as a star? .

Trends in human population and its effects on the
environment?

Changes in environments (role of human activity,
effects/prevention of pollution, global environmental concerns, .
impact of natural hazards)?

Environmental concerns (e.g., pollution, global warming, acid

rain)




Appendix B

Study III — questionnaire items used within variable parcels

Table B1 TIMSS 2015 student questionnaire items indicating SES in Study llI

Grouped variable Item

Number of books in the home
Highest parental education
Own computer

A omputer at home

A desk

Own room

Internet connection

Own mobile phone

A gaming system

A globe

A piano

Another instrument

Home possessions
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Table B2 TIMSS 2015 teacher questionnaire items indicating content coverage in
Study Il

Question: When have students in this class have been taught each

Grouped variable of the following mathematics topics?

Computing with whole numbers
Comparing and ordering rational numbers
CC: Number Computing with rational numbers
Concepts of irrational numbers
Problem solving involving percents or proportions

Simplifying and evaluating algebraic expressions
Simple linear equations and inequalities
Simultaneous (two variables) equations

CC: Algebra Numeric, algebraic, and geometric patterns or sequences
Representation of functions as ordered pairs, tables, graphs, words, or
equations
Properties of functions

Geometric properties of angles and geometric shapes
Congruent figures and similar triangles

Relationship between three-dimensional shapes and their two-
dimensional representations

Using appropriate measurement formulas for perimeters,
circumferences, areas, surface areas, and volumes

Points on the Cartesian plane

Translation, reflection, and rotation

CC: Geometry

Characteristics of data sets
CC: Data & Chance Interpreting data sets
Judging, predicting, and determining the chances of possible outcomes
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Table B3 TIMSS 2015 teacher questionnaire items indicating preparedness to teach in

Study Il

Grouped variable

Question: How well prepared do you feel you are to teach the
following mathematics topics?

PT: Number

Computing with whole numbers

Comparing and ordering rational numbers
Computing with rational numbers

Concepts of irrational numbers

Problem solving involving percents or proportions

PT: Algebra

Simplifying and evaluating algebraic expressions

Simple linear equations and inequalities

Simultaneous (two variables) equations

Numeric, algebraic, and geometric patterns or sequences
Representation of functions as ordered pairs, tables, graphs, words, or
equations

Properties of functions

PT Geometry

Geometric properties of angles and geometric shapes

Congruent figures and similar triangles

Relationship between three-dimensional shapes and their two-
dimensional representations

Using appropriate measurement formulas for perimeters, circumferences,
areas, surface areas, and volumes

Points on the Cartesian plane

Translation, reflection, and rotation

PT: Data &
Chance

Characteristics of data sets
Interpreting data sets
Judging, predicting, and determining the chances of possible outcomes
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Table B4 TIMSS 2015 teacher questionnaire items indicating school emphasis on
academic success in Study Il

Grouped variable

Question: How would you characterize each of the following within
your school?

SEAS: Teachers

Teachers' understanding of the school's curricular goals

Teachers' degree of success in implementing the school's curriculum
Teachers' expectations for student achievement

Teachers working together to improve student achievement
Teachers' ability to inspire students

SEAS: Parents

Parental involvement in school activities

Parental commitment to ensure that students are ready to learn
Parental expectations for student achievement

Parental support for student achievement

Parental pressure for the school to maintain high academic standards

SEAS: Students

Students' desire to do well in school
Students' ability to reach school's academic goals
Students' respect for classmates who excel in school

SEAS: School

Clarity of the school's educational objectives

Collaboration between school leadership and teachers to plan instruction
Amount of instructional support provided to teachers by school leadership
School leadership's support for teachers' professional development




Appendix C

Reliability testing

Table C1 Reliability testing Study |

2000 2003 2006

2009

2012

2015

Desk

Study space
Text-books
Dictionary
Educational
Software
Own Room
Internet .601 .667 .601
Classic
Literature
Poetry

Art

Books*
Parental
Education

.607

.614

.624
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Table C2 Reliability testing for OTL measures in Study Il

2003 2007 2011 2015

Maths Science Maths Science Maths Science Maths Science
Algeria 797 .854
Australia .883 .910 .903 .906 .821 775 .786 .759
Bahrain .697 .795 .826 776 771 .834 .888 .733
Armenia .768 .839 974 .886 .702 .637 .638 .585
Bosnia and
Herzegovina 789 887
Botswana .833 .738 .932 .902 747 .730 .765 .695
Bulgaria .749 751 .856 .821
Canada .766 .710
Chile 893 872 824 730 790 749
$:i';‘:ise 790 874 872 935 703 824 581 873
Colombia .908 .902
Cyprus 742 .889 757 .858
Czech
Republic 740 826
El Salvador .864 .881
Estonia .826 .733
Finland 486 .670
Georgia .805 .763 .662 754 .682 .530
Palestinian
National .688 .873 .884 .868 .669 712
Authority
Ghana .864 .812 .908 .888 .766 791
Honduras .819 787
Hong Kong  .787 .832 T77 .869 .682 .720 .580 .683
Hungary .885 .886 .785 .801 .634 .676 737 .746
Indonesia .762 .887 .823 .879 .668 .652
Iran .830 .882 .830 .844 .673 .569 .684 757
Ireland .746 577
Israel .826 .855 .894 .859 .738 .759 .744 .863
Italy .793 .837 .793 .841 612 617 .644 718
Japan .819 .669 .825 .781 525 475 .593 752
Kazakhstan 752 .667
Jordan .831 .898 .886 .916 .750 .805 a77 779
gz;euat;”c o 917 893 857 898 811 653 758 757
Kuwait .893 .937 731 794
Lebanon .816 .834 .897 .868 .802 773 779 724
Latvia .622 719
Lithuania .583 .845 718 .651 458 .697 .529 .886
Malaysia .836 .815 .930 913 .789 .699 .808 .810

Malta .870 .851 .811 911
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2003 2007 2011 2015
Maths Science Maths Science Maths Science Maths Science

Mongolia .851 .964

Moldova 913 .845

Morocco 832 722 874 865 714 538 678 596

Oman 852  .890 719 716 710 774

Netherlands .857 745

New 872 848 825 789 837 810

Zealand

Norway 755  .838 794 864 710 777 531 598

Qatar 843 881 865 818 839 778

Philippines .903 .941

Romania 807  .804 863 919 637 749

Russia

if:g; 712 864 855  .834 870 745 836 772

Singapore  .864  .889 860  .905 672 771 741 800

Slovak

Republic 747 729

Slovenia 718 .890 641 863 521 685 602 834

South Africa .893  .942 813 844 903 886

Sweden 837 912 829 877 690 518 692 574

Syria 788  .865 765 902 796 729

Thailand 885  .902 805 781 810 800

ngadt eASrab 785 795 839 756

Tunisia 901  .887 775 891 738 737

Turkey 874 924 753 674 705 704

Ukraine 667 722 603 430

Macedonia .688 .885 .654 677

Egypt 626 835 855  .870 610 723

United 930 916 667 722 603 430 807  .821

States

Serbia 934 865 795  .893

England 919 943 933 926 844 910 819 920

Scotland .874 795 .924 .864

Belgium

(Flegmish) 882 782

Spain

(Basque 904 867 880  .871

Country)

UAE (Dubai) 862 922 785 827 818 779

UAE (Abu

Dhabf) 720 786 772 755

Canada 873  .880 902  .868 852 738 842 726

(Ontario)

Canada 845 856 801  .842 623 670 611 674

(Quebec)
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2003 2007 2011 2015
Maths Science Maths Science Maths Science Maths Science

Canada

(Alberta)

Canada

(British 914 .936
Columbia)
United
States (MA)
United
States (MN)
United
States (IN)
Argentina,

Buenos .892 .893
Aires

.750 707

.945 .875

.907 .953

.935 .885

Average 817 .843 .843 .868 .718 712 .738 751



Table C3 Reliability testing of constructs in Study IlI

APPENDIX C

Construct

Items/Parcels

Cronbach’s Alpha

SES

SES

OTL

Teacher Quality

SEAS

Student Level
Books
Parental Education
Home possessions*

Teacher Level
Aggregated Books
Aggregated Parental Education
Aggregated Home possessions*
Content Coverage: Number*
Content Coverage: Algebra*
Content Coverage: Geometry*
Content Coverage: Data & Chance*
Years of Teaching Experience*
Preparedness to Teach: Number*
Preparedness to Teach: Algebra*
Preparedness to Teach: Geometry*

Preparedness to Teach: Data & Chance*

School Emphasis on Academic Success: Teachers*
School Emphasis on Academic Success: Parents*
School Emphasis on Academic Success: Students*
School Emphasis on Academic Success: School*

.582

.832

520

.832

725
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Table C4 Reliability testing within variable parcels, Study Ill

Cronbach's
Alpha
Student Questionnaire items
Home possessions
Own computer
A omputer at home
A desk
Own room
Internet connection 407

Own mobile phone
A gaming system
A globe
A piano
Another instrument
Teacher questionnaire items
Content Coverage: Number?@
Computing with whole numbers
Comparing and ordering rational numbers
Computing with rational numbers .679
Concepts of irrational numbers
Problem solving involving percents or proportions
Content Coverage: Algebra?
Simplifying and evaluating algebraic expressions
Simple linear equations and inequalities
Simultaneous (two variables) equations
Numeric, algebraic, and geometric patterns or sequences .633
Representation of functions as ordered pairs, tables, graphs, words, or
equations
Properties of functions
Content Coverage: Geometry?
Geometric properties of angles and geometric shapes
Congruent figures and similar triangles
Relationship between three-dimensional shapes and their two-
dimensional representations
Using appropriate measurement formulas for perimeters, circumferences,
areas, surface areas, and volumes
Points on the Cartesian plane
Translation, reflection, and rotation
Content Coverage: Data & Chance?
Characteristics of data sets
Interpreting data sets 571
Judging, predicting, and determining the chances of possible outcomes
Preparedness to Teach: Number®
Computing with whole numbers
Comparing and ordering rational numbers
Computing with rational numbers .834
Concepts of irrational numbers
Problem solving involving percents or proportions

443
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Cronbach’s
Alpha

Preparedness to Teach: Algebra®
Simplifying and evaluating algebraic expressions
Simple linear equations and inequalities
Simultaneous (two variables) equations
Numeric, algebraic, and geometric patterns or sequences
Representation of functions as ordered pairs, tables, graphs, words, or
equations
Properties of functions
Preparedness to Teach Geometry®
Geometric properties of angles and geometric shapes
Congruent figures and similar triangles
Relationship between three-dimensional shapes and their two-
dimensional representations
Using appropriate measurement formulas for perimeters, circumferences,
areas, surface areas, and volumes
Points on the Cartesian plane
Translation, reflection, and rotation
Preparedness to Teach: Data & Chance®
Characteristics of data sets
Interpreting data sets
Judging, predicting, and determining the chances of possible outcomes
SEAS: Teachers®
Teachers' understanding of the school's curricular goals
Teachers' degree of success in implementing the school's curriculum
Teachers' expectations for student achievement
Teachers working together to improve student achievement
Teachers' ability to inspire students
SEAS: Students®
Students' desire to do well in school
Students' ability to reach school's academic goals
Students' respect for classmates who excel in school
SEAS: Parents®
Parental involvement in school activities
Parental commitment to ensure that students are ready to learn
Parental expectations for student achievement
Parental support for student achievement
Parental pressure for the school to maintain high academic standards
SEAS: School°
Clarity of the school's educational objectives
Collaboration between school leadership and teachers to plan instruction
Amount of instructional support provided to teachers by school leadership
School leadership's support for teachers' professional development

.853

.833

.800

.786

T4

.788

.848

NB 2Question: When have students in this class have been taught each of the following
mathematics topics?; PQuestion: How well prepared do you feel you are to teach the following

mathematics topics?; “Question: How would you characterize each of the following within your

school?
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miljoundervisning relevanta kunskaper i naturkunskap.
Goteborg 2002

189. ANETTE SANDBERG Vuxunas lekvirld. En
studie om vuxcnas erfarenheter av lek. Goteborg 2002

190. GUNLOG BREDANGE Grinslis pedagog. Fyra
studier om utlindska lirare i svensk skola. Goteborg 2003

191. PER-OLOF BENTLEY Mathematics Teachers and
Their Teaching. A Survey Study. Géteborg 2003

192. KERSTIN NILSSON MANDAT — MAKT —
MANAGEMENT. En studie av hur vérdenbetschefers
ledarskap konstrueras. Goteborg 2003

193. YANG YANG Measuring Socioeconomic Status and
its Effects at Individnal and Collective Levels: A Cross-
Country Comparison. Géteborg 2003

194. KNUT VOLDEN Mediekunnskap som
mediekritikk. Goteborg 2003.

195. LOTTA LAGER-NYQVIST _A# gira det man
kan — en longitudinell studie av hur sju lararstudenter
utvecklar sin undervisning och formar sin lararroll i
naturvetenskap. Goteborg 2003

196. BRITT LINDAHL Lust att lira naturvetenskap och
teknik? En longitudinell studie om viigen till gymnasiet.
Géteborg 2003

197. ANN ZETTERQVIST Amnesdidaktisk
Fkompetens i evolutionsbiologi. En interyjunndersokning med
no/ biologilirare. Géteborg 2003

198. ELSIE ANDERBERG  Sprakanvindningens
funktion vid utveckling av kunskap om objekt. Géteborg
2003.

199. JAN GUSTAFSSON Integration som text, diskursiv
och social praktik. En policyetnografisk fallstudie av mitet
mellan skolan och forskoleklassen. Goteborg 2003.

200. EVELYN HERMANSSON _Akademisering och
professionalisering — barnmorskans utbildning i forindring.
Géteborg 2003

201. KERSTIN VON BROMSSEN  Tolkningar,
forbandlingar och tystnader. Elevers tal om religion i det
mdngkulturella och postkoloniala rummet. Géteborg 2003

202. MARTANNE LINDBLAD FRIDH Fran

Iminsjukskoterska till specialistsinkskiterska inom
intensivvard. En studie av erfarenbeter frin
specialistutbildningen och fran den forsta yrkesverksamma
tiden inom intensivvdrden. Géteborg 2003

203. BARBRO CARLI The Making and Breaking of a
Female Culture: The History of Swedish Physical Education
%n a Different 1oice’. Géteborg 2003

204. ELISABETH DAHLBORG-LYCKHAGE
Systers” konstruktion och mumifiering— i TV ~serier och i
studenters forestallningar. Géteborg 2003

205. ULLA HELLSTROM MUHLI A éverbrygga
perspektiv. En studie av behovsbedimningssamtal inom
dldreinriktat socialt arbete. G6teborg 2003

206. KRISTINA AHLBERG  Synvéindor.
Universitetsstudenters berittelser om kvalitativa forandringar
av sitt att erfara sitnationers mening under
uthildningspraktik. Goteborg 2004

207. JONAS IVARSSON  Renderings & Reasoning:
Studying artifacts in human knowing. GSteborg 2004

208. MADELEINE LOWING
Matematikundervisningens konkreta gestaltning. En studie av
kommunikationen lirare — elev och matematiklektionens
didaktiska ramar. Géteborg 2004

209. PIJA EKSTROM Makten att definiera. En studie
av hur beslutsfattare formulerar villkor for specialpedagogisk
verksambet. Goteborg 2004

210. CARIN ROOS  Skriftsprakande diva barn. En
studie om skriftsprakligt lirande i forskola och skola.
Goéteborg 2004

211. JONAS LINDEROTH Datorspelandets mening.
Bortom idén om den interaktiva illusionen. Géteborg 2004

212. ANITA WALLIN  Evolutionsteorin i klassru,
Pa viig mot en dmnesdidaktisk teori for undervisning i
biologisk evolution. Géteborg 2004

213. EVA HJORNE Exdluding for inclusion? Negotiating
school careers and identities in pupil welfare settings in the
Swedish school. Géteborg 2004

214. MARIE BLIDING Innesiutandets och uteslntandets
praktik. En studie av barns relationsarbete i skolan.
Goteborg 2004

215. LARS-ERIK.JONSSON _Appropriating
Technologies in Eiducational Practices. Studies in the Contexts
of Compulsory Edncation, Higher Edncation, and Fighter
Pilot Training. Géteborg 2004

216. MIA KARLSSON _An ITiS Teacher Team as a
Community of Practice. Géteborg 2004

217. SILWA CLAESSON ' Larares levda kunskap.
Goteborg 2004

218. GUN-BRITT WARVIK Ambitioner att firindra
och artefakters verkan. Grinsskapande och stabiliserande
praktiker pa produktionsgolvet. Goteborg 2004



219. KARIN LUMSDEN WASS  Vaxenntbildning i
omwandling. Kunskapslyftet som ett siit att organisera
Sfornyelse. Goteborg 2004

220. LENA DAHL _Amningspraktikens villkor. En
interjustudie av en grupp kvinnors forestillningar pa och
erfarenbeter av amning. Géteborg 2004

221. ULRIC BJORCK  Distributed Problem-Based
Learning. Studies of a Pedagogical Model in Practice.
Goteborg 2004

222. ANNEKA KNUTSSON  “To the best of your
Fknowledge and for the good of your neighbonr”. A study of
traditional birth attendants in Addis Ababa, Ethiopia.
Géteborg 2004

223. MARIANNE DOVEMARK. Awsvar — flexibilitet
— valfribet. En etnografisk studie om en skola i forindring.
Géteborg 2004

224. BJORN HAGLUND  Traditioner i mite. En
kvalitativ studie av fritidspedagogers arbete med samlingar i
skolan. Géteborg 2004

225. ANN-CHARLOTTE MARDSJO Larandets
skiftande inneborder — nttryckta av forskollarare i
vidarentbildning. Goteborg 2005

226. INGRID GRUNDEN _A# dtererivra kroppen. En
studie av livet efter en ryggmargsskada. Géteborg 2005

227. KARIN GUSTAFSSON & ELISABETH
MELLGREN  Barus skrifisprikande — att bli en
skrivande och lisande person. Géteborg 2005

228. GUNNAR NILSSON At dga 7. Praxisnira
studier a lararstudenters arbete med geometrilaborationer.
Goteborg 2005.

229. BENGT LINDGREN Bi/d, visualitet och vetande.
Diskussion om bild som ett kunskapsfilt inom utbildning.
Goéteborg 2005

230. PETRA ANGERVALL Jéamstilldbetsarbetets
pedagogik. Dilemman och paradoxer i arbetet med
Jamstalldhet pa ett foretag och ett nniversitet. Géteborg 2005

231. LENNART MAGNUSSON ' Designing a
responsive support service for family carers of frail older people
using ICT. G6teborg 2005

232. MONICA REICHENBERG Gymnasieelever
samtalar kring facktexter. En studie av textsamtal med goda
och svaga lisare. G6teborg 2005

233. ULRIKA WOLFF  Characteristics and varieties of
poor readers. G6teborg 2005

234. CECILIA NIELSEN Mellan fakticitet och projekt.
Lds- och skrivsvarigheter och stravan att dvervinna dem.
Géteborg 2005.

235. BERITH HEDBERG  Dezision Making and
Communication in Nursing Practice. Aspects of Nursing
Competence. Géteborg 2005

236. MONICA ROSEN, EVA MYRBERG & JAN-
ERIC GUSTAFSSON  Ldskompetens i skolar 3 och 4.
Nationell rapport fran PIRLS 2001 i Sverige. The IEA
Progress in International Reading Literacy Study. Géteborg
2005

237. INGRID HENNING LOEB  Umeckling och
Jorindring i vuxcenutbildning. En yrieshistorisk
ingang med berattelser om lararbanor. Gteborg 2006.

238. NIKLLAS PRAMLING  Minding metaphors: Using
figurative language in learning to represent. Géteborg 2006

239. KONSTANTIN KOUGIOUMTZIS
Lararkulturer och professionskoder. En komparativ studie av
idrottsiirare i Sverige och Grekland. Goteborg 2006

240. STEN BATH Kvalifikation och medborgarfostran.
En analys av reformtexter avseende gymnasieskolans
samhallsuppdrag. Géteborg 2006.

241. EVA MYRBERG  Fristdende skolor i Sverige —
Effekter pa 9-10-driga elevers lasformaga. Géteborg 2006

242. MARY-ANNE HOLFVE-SABEL _A#titudes
towards Swedish comprehensive school. Comparisons over time
and between classrooms in grade 6. Géteborg 2006

243. CAROLINE BERGGREN  Entering Higher
Education — Gender and Class Perspectives. Gteborg 2006

244. CRISTINA THORNELL & CARL
OLIVESTAM  Kulturmite i centralafrikansk kontext med
kyrkan som arena. Géteborg 2006

245. ARVID TREEKREM _A## leda som man lir. En
arbetsmiljipedagogisk studie av toppledares ideologier om
ledarskapets taktiska potentialer. Goteborg 2006

246. EVA GANNERUD & KARIN
RONNERMAN  Innehill och innebird i lirares arbete i
Jorskola och skola — en fallstudie ur ett genusperspektiv.
Goteborg 2006

247. JOHANNES LUNNEBLAD  Firskolan och
mdngfalden — en etnografisk studie pa en forskola i ett
multietniskt omride. Goteborg 2006

248. LISA ASP-ONSJO  Argirdsprogram — dokument
eller verktyg? En fallstudie i en kommun. Géteborg 2006

249. EVA JOHANSSON & INGRID PRAMLING
SAMUELSSON  Lek och liroplan. Mdten mellan barn och
lirare i forskola och skola. G6teborg 2006

250. INGER BJORNELOO  Innebirder av hillbar
utveckling. En studie av lirares utsagor om undervisning.
Goteborg 2006

251. EVA JOHANSSON Etiska dverenskommelser i
forskolebarns virldar. Goteborg 2006

252. MONICA PETERSSON _A# genusgappa pa sker
eller osdker mark. Hem- och konsumentkunskap ur ett
kinsperspektiv. Géteborg 2007

253. INGELA OLSSON  Handlingskompetens eller
inlard bjalploshet? Lirandeprocesser hos
verkstadsindustriarbetare. Goteborg 2007




254. HELENA PEDERSEN  The School and the
Animal Other. An Ethnography of human-animal relations
in education. Géteborg 2007

255. ELIN ERIKSEN ODEGAARD  Meningsskaping
7 barnehagen. Innhold og bruk av barns og voksnes
samtalefortellinger. Goteborg 2007

256. ANNA KLERFELT Barns multimediala
berdttande. En link mellan mediakultnr och pedagogisk
praktik. Goteborg 2007

257. PETER ERLANDSON  Dovile bodies and
imaginary minds: on Schon's reflection-in-action. Géteborg
2007

258. SONJA SHERIDAN OCH PIA WILLIAMS
Dimensioner av konstruktiv konkurrens. Konstruktiva
konkurrensformer i forskola, skola och gymnasinm.
Géteborg 2007

259. INGELA ANDREASSON  Elevplanen som text -
om identitet, genus, makt och styrming i skolans
elevdokumentation. Goteborg 2007
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260. ANN-SOFIE HOLM Relationer i skolan. En
studie av femininiteter och mask idr9. Goteborg
2008

261. LARS-ERIK NILSSON  But can't you see they are
lying: Student moral positions and ethical practices in the wake
of technological change. Géteborg 2008

262. JOHAN HAGGSTROM  Teaching systems of linear
equations in Sweden and China: What is made possible to
learn? G6teborg 2008

263. GUNILLA GRANATH Miida makter!
Utvecklingssamtal och loggbicker som disciplineringstekniker.
Goteborg 2008

264. KARIN GRAHN ' Flickor och pojkar i idrottens
liromedel. Konstruktioner av genus i
ungdomstrinarutbildningen. Géteborg 2008.

265. PER-OLOF BENTLEY Mathematics Teachers and
Their Conceptual Models. A New Field of Research.
Goteborg 2008

266. SUSANNE GUSTAVSSON  Motstind och mening.
Innebird i blivande lirares seminariesamtal. Goteborg 2008

267. ANITA MATTSSON  Flexibel utbildning i
praktiken. En fallstudie av pedagogiska processer i en
distansutbildning med en dppen design for samarbetslirande.
Géteborg 2008

268. ANETTE EMILSON Det nskvdrda barnet.
Fostran uttryckt i vardagliga # jkationshandli
mellan lirare och barn i forskolan. Goteborg 2008

269. ALLI KLAPP LEKHOLM Grades and grade
assignment: effects of student and school charachterisites.
Goteborg 2008

270. ELISABETH BJORKLUND A eriivra
litteracitet. Smd barns kommunikativa moten med berattande,
bilder, text och tecken i forskolan. Géteborg 2008

271. EVANYBERG O livets kontinnitet. Undervisning
och lirande om véxters och djurs livscykler - en fallstudie i
arskurs 5. Goteborg 2008

272. CANCELLED

273. ANITA NORLUND Kritisk sakprosaldsning i
gymnasieskolan. Didaktiska perspektiv pa lirobicker, lirare
och nationella prov. Géteborg 2009

274. AGNETA SIMEONSDOTTER SVENSSON
Den pedagogiska samlingen i forskoleklasen. Barns olika sdtt
att erfara och hantera svirigheter. Goteborg 2009

275. ANITA ERIKSSON O teori och praktik i

lararutbildningen. En etnografisk och diskursanalytisk studie.
Goteborg 2009

276. MARIA HJALMARSSON  Lararprofessionens
genusordning. En studie av larares uppfattningar om
arbetsuppgifler, kompetens och forvantningar. Géteborg

277. ANNE DRAGEMARK OSCARSON' Se/f
Assessement of Writing in Learning English as a Foreign
Langnage. A Study at the Upper Secondary School Level.
Goteborg 2009

278. ANNIKA LANTZ-ANDERSSON  Framing in
Educational Practices. Learning Activity, Digital Technology
and the Logic of Sitnated Action. Géteborg 2009

279. RAUNI KARLSSON  Demokratiska virden i
forskolebarns vardag. Goteborg 2009

280. ELISABETH FRANK Ldsformdgan bland 9-10-
dringar. Betydelsen av skolklimat, bem- och skolsamverkan,
lararkompetens och elevers hembakgrund. Géteborg 2009

281. MONICA JOHANSSON _Anpassning och
motstand. En etnografisk studie av gymnasieelevers
institutionella identitetsskapande. Géteborg 2009

282. MONA NILSEN ' Food for Thought. Communication
and the transformation of work experience in web-based in-
service training. Géteborg 2009

283. INGA WERNERSSON (RED) Genus i forskola

Goteborg 2009

284. SONJA SHERIDAN, INGRID PRAMLING
SAMUELSSON & EVA JOHANSSON (RED) Barns
tidiga lirande. En tvdrsnittsstudie om forskolan som miljd for
barns lirande. GSteborg 2009

285. MARIE HJALMARSSON  Lugjalitet och motstind -
anstilldas agerande i ett foranderligt hemtjianstarbete.
Géteborg 2009.



286. ANETTE OLIN Skolans motespraktik - en studie
om skolutveckling genom yrkesverksammas forstielse.
Géteborg 2009

287. MIRELLA FORSBERG AHLCRONA
Handdockans kommunikativa potential som medierande
redskap i forskolan. Géteborg 2009

288. CLAS OLANDER  Towards an interlanguage of
biological evolution: Exploring students” talk and writing as
an arena for sense-making. Géteborg 2010
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289. PETER HASSELSKOG S/jdlirares
Jorballningssdtt i undervisningen. Géteborg 2010

290. HILLEVI PRELL Promoting dietary change.
Intervening in school and recognizing health messages in
commercials. Goteborg 2010

291. DAVOUD MASOUMI Quality Within E-learning
in a Cultural Context. The case of Iran. G6teborg 2010

292. YLVA ODENBRING Kramar, kategoriseringar och
bjdlpfroknar. Konskonstruktioner i interaktion i forskola,
Jorskoleklass och skolir ett. Goteborg 2010

293. ANGELIKA KULLBERG What is taught and
what is learned. Professional insights gained and shared by
teachers of mathematics. Géteborg 2010

294. TORGEIR ALVESTAD Barnehagens relasjonelle
verden - sma barn som kompetente aktorer i produfktive
Sforhandlinger. Géteborg 2010

295. SYLVI VIGMO New spaces for Langnage 1 earning.
A study of student interaction in media production in English.
Géteborg 2010

296. CAROLINE RUNESDOTTER [ ofakt med tiden?
Folkhigskolorna i ett forinderligt falt. Géteborg 2010

297. BIRGITTA KULLBERG E etnografisk studie i en
thailindsk grundskola pé en 6 i sodra Thailand. 1 sokandet
efter en framtid da nuet har nog av sitt. Géteborg 2010

298. GUSTAV LYMER The work of critique in
architectural education. Géteborg 2010

299. ANETTE HELLMAN Kan Batman vara rosa?
Farbandlingar om pojkighet och normalitet pa en forskola.
Géteborg 2010

300. ANNIKA BERGVIKEN-RENSFELDT
Opening higher education. Discursive transformations of
distance and bigher education government. Goteborg 2010

301. GETAHUN YACOB ABRAHAM  Education for
Democracy? Life Orientation: Lessons on Leadership
Qualities and V' oting in South African Comprehensive
Schools. Géteborg 2010

302. LENA SJOBERG Bist i klassen? Lirare och elever i
svenska och enropeiska policytexter. Goteborg 2011

303. ANNA POST Nordic stakeholders and sustainable
catering. G6teborg 2011

304. CECILIA KILHAMN Making Sense of Negative
Numbers. Géteborg 2011

305. ALLAN SVENSSON (RED) Ussiirdering Genom
Uppfoljning. Longitudinell individforskning under ett
halvsekel. Géteborg 2011

306. NADJA CARLSSON [ kamp med skriftsprifket.
Vnxcenstuderande med lis- och skrivsvarigheter i ett
livsvarldsperspektiv. Goteborg 2011

307. AUD TORILL MELAND _Ansvar for egen lering.
Intensjoner og realiteter ved en norsk videregdende skole.
Géteborg 2011

308. EVA NYBERG Folkbildning for demokrati.
Colombianska kvinnors perspektiv pa kunskap som
forindringskraft. Goteborg 2011

309. SUSANNE THULIN  Ladrares tal och barns
myfikenhet. Kommunikation om naturvetenskapliga inneball i
forskolan. Géteborg 2011

310. LENA FRIDLUND Interkulturell undervisning —
ett pedagogiskt dilemma. Talet om undervisning i svenska som
andrasprifk och i forberedelseklass. Géteborg 2011

311. TARJA ALATALO Skicklig lis- och
skrivundervisning i ik 1-3. Om lirares mdjligheter och hinder.
Goéteborg 2011

312. LISE-LOTTE BJERVAS Samtal om barn och
pedagogisk dok jon som bedimningspraktik i
Jorskolan. En diskursanalys. Géteborg 2011

313. ASE HANSSON _Ausuar fir matematiklirande.
Effekter av undervisningsansvar i det flersprikiga
klassrummet. Goteborg 2011

314. MARIA REIS _A# ordna, frin ordning till ordning.
Yngre forskolebarns matematiserande. Goteborg 2011

315. BENIAMIN KNUTSSON ' Curriculum in the Era
of Global Development — Historical 1egacies and
Contemporary Approaches. Goteborg 2011

316. EVA WEST Undervisning och lirande i
naturvetenskap. Elevers lirande i relation till en
Jorskningsbaserad undervisning om ljud, hirsel och halsa.
Goteborg 2011

317. SIGNILD RISENFORS  Gymnasienngdomars
livstolkande. G6teborg 2011

318. EVA JOHANSSON & DONNA
BERTHELSEN (Ed.) Spaces for Solidarity and
Individualism in Educational Contexts. Géteborg 2012

319. ALASTAIR HENRY L3 Motivation. Géteborg
2012

320. ANN PARINDER  Ungdomars matval —
erfarenheter, visioner och miljoargument i eget hushall.
Géteborg 2012

321. ANNE KULTTI Flersprikiga barn i forskolan:
Villkor for deltagande och lirande. Gteborg 2012




322. BO-LENNART EKSTROM Kontroversen om
DAMP. En kontroversstudie av vetenskapligt griinsarbete och
dversatining mellan olika kunskapsparadigm. Goteborg
2012

323. MUN LING LO Variation Theory and the
Improvement of Teaching and Learning. Géteborg 2012

324. ULLA ANDREN  Selfawareness and self-knowledge
in professions. Something we are or a skill we learn.
Goteborg 2012

325. KERSTIN SIGNERT Variation och invarians i
Maria Montessoris sinnestranande materiel. Goteborg 2012

326. INGEMAR GERRBO Idén om en skola for alla
och specialpedagogisk organisering i praktiken. Géteborg
2012

327. PATRIK LILJA Contextualizing inquiry.
Negotiations of tasks, tools and actions in an upper secondary
classroom. Goteborg 2012

328. STEFAN JOHANSSON  On the 1V alidity of
Reading Assessments: Relationships Between Teacher
Judgements, External Tests and Pupil Self-assessments.
Géteborg 2013

329. STEFAN PETTERSSON Nuzrition in Olympic
Combat Sports. Elite athletes’ dietary intake, hydration status
and excperiences of weight regulation. Géteborg 2013

330. LINDA BRADLEY  Language learning and
technology — student activities in web-based environments.
Géteborg 2013

331. KALLE JONASSON Sport Has Never Been
Modern. G6teborg 2013

332. MONICA HARALDSSON STRANG Yngre
elevers lirande om natur. En studie av kommmunikation om
modeller i institutionella kontexter. Géteborg 2013

333. ANN VALENTIN KVIST Immigrant Groups and
Cognitive Tests — 1V alidity Issues in Relation to 1 ocational
Training. Géteborg 2013

334. ULRIKA BENNERSTEDT Knowledge at play.
Studies of games as members’ matters. Géteborg 2013

335. EVA ARLEMALM-HAGSER  Engagerade i
vérldens bésta? Larande for hallbarbet i forskolan.
Géteborg 2013

336. ANNA-KARIN WYNDHAMN  Tiinka fritt,
tanka ritt. En studie om virdedverforing och kritiskt
tankande i gymnasieskolans undervisning. Géteborg 2013

337. LENA TYREN "7 fir ju inte riktigt
forutséttningarna for att genomfora det som vi vill.” En studie
om lirares mgjligheter och hinder till forandring och forbattring
i praktiken. Goteborg 2013
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338. ANNIKA LILJA Fortroendefulla relationer mellan
lirare och elev. Goteborg 2013

339. MAGNUS LEVINSSON  Evidens och existens.
Evidensbaserad undervisning i [juset av lirares erfarenbeter.
Géteborg 2013

340. ANNELI SCHWARTZ Pedagogik, plats och
prestationer. En etnografisk studie om en skola i fororten.
Géteborg 2013

341. ELISABET OHRN och LISBETH LUNDAHL
(red) Kon och karridr i akademin. En studie inom det
utbildningsvetenskapliga falter. Géteborg 2013

342. RICHARD BALDWIN  Changing practice by
reform. The recontextualisation of the Bologna process in
teacher edncation. Géteborg 2013

343. AGNETA JONSSON At skapa laroplan for de
_yngsta barnen i forskolan. Barns perspektiv och nuets
didaktik. G6teborg 2013

344. MARIA MAGNUSSON ' Skylta med kunskap. En
studie av hur barn urskiljer grafiska symboler i hem och
Jorskola. Géteborg 2013

345. ANNA-LENA LILLIESTAM _Aktir och struktur
7 historieundervisning. Om utveckling av elevers historiska
resonerande. Géteborg 2013

346. KRISTOFFER LARSSON  Kritiskt tinkande i
grundskolans samhallskunskap. En fenomenografisk studie
om manifesterat kritiskt tankande i samballskunskap hos

elever i drskurs 9. Géteborg 2013

347. INGA WERNERSSON och INGEMAR
GERRBO (red) Differentieringens janunsansikte. En
antologi fran Institutionen for pedagogik och specialpedagogike
vid Gateborgs universiter. Géteborg 2013

348. LILL LANGELOTZ Vad gir en skicklig lirare?

En studie om kollegial handledning som utvecklingspraktik.
Géteborg 2014

349. STEINGERDUR OLAFSDOTTIR  Television
and food in the lives of young children. G6teborg 2014

350. ANNA-CARIN RAMSTEN  Kunskaper som
bygade folkhemmet. En fallstudie av forutsittningar for lirande
vid teknikskiften inom processindustrin. Géteborg 2014

351. ANNA-CARIN BREDMAR  Ladrares arbetsglidje.
Betydelsen av emotionell nirvaro i det pedagogiska arbetet.
Géteborg 2014

352. ZAHRA BAYATI "den Andre” i lirarntbildningen.
En studie om den rasifierade svenska studentens villkor i
globaliseringens tid. Goteborg 2014

353 ANDERS EKLOF Pryject work, independence and
critical thinking. Géteborg 2014

354 EVA WENNAS BRANTE Mite med multimodalt
material. Vilken roll spelar dyslexi for uppfattandet av text
och bild? Goteborg 2014

355 MAGNUS FERRY Idrottsprofilerad ntbildning — i
spdren av en avreglerad skola. Gteborg 2014




356 CECILIA THORSEN  Dimensionality and Predictive
validity of school grades: The relative influence of cognitive and
socialbehavioral aspects. Goteborg 2014

357 ANN-MARIE ERIKSSON  Formulating
kenowledge. Engaging with issues of sustainable development
through academic writing in engineering education.
Goteborg 2014

358 PAR RYLANDER  Trinares makt iver spelare i
lagidrotter: Sett ur French och Ravens maktbasteor:.
Goéteborg 2014

359 PERNILLA ANDERSSON VARGA
Skrivundervisning i gymnasieskolan. Svenskdnmets roll i den
sociala reproduktionen. Goteborg 2014

360 GUNNAR HYLTEGREN Vagbhet och vanmakt
- 20 dr med kunskapskrav i den svenska skolan.
Géteborg 2014

361 MARIE HEDBERG Idrotten satter agendan.
En studie av Riksidrottsgymnasietranares handlande utifrin
sitt dubbla uppdrag. Géteborg 2014

362 KARI-ANNE JORGENSEN What is going on out
there? - What does it mean for children's experiences when the
Fkindergarten is moving their everyday activities into the nature -
landscapes and its places? Goteborg 2014

363 ELISABET OHRN och ANN-SOFIE HOLM
(red) At hckas i skolan. Om skolprestationer och kin i
olika undervisningspraktiker. Goteborg 2014

364 ILONA RINNE Pedagogisk takt i betygssamtal.
En [ Jogisk her sk studie av gymnasielarares och
elevers forstaelse av betyg. Géteborg 2014

365 MIRANDA ROCKSEN Reasoning in a Science
Classroom. Géteborg 2015

366 ANN-CHARLOTTE BIVALL Helpdesking:
Knowing and learning in IT support practices.
Géteborg 2015

367 BIRGITTA BERNE Naturvetenskap niiter etik. En
FKlassrumsstndie av elevers diskussioner om samhallsfragor
relaterade till bioteknik. Géteborg 2015

368 AIRI BIGSTEN Fostran i forskolan.
Géteborg 2015

369 MARITA CRONQVIST Yrkesetik i lirarutbildning
- en balanskonst. Géteborg 2015

370 MARITA LUNDSTROM Firskolebarns strivanden
att kommunicera matematik. Goteborg 2015

371 KRISTINA LANA Maks, kin och diskurser.
En etnografisk studie om elevers aktirsskap och
positioneringar i undervisningen. Goteborg 2015

372 MONICA NYVALLER Pedagogisk utveckling
genom kollegial granskning: Fallet Ldrande Besok utifrin
aktir-natverksteori. Goteborg 2015

373 GLENN OVREVIK KJERLAND

A lare & undervise i kroppsoving. Design for utvikling
av teoribasert undervisning og Rritisk refleksjon i
Fkroppsovingslarerntdanningen. Géteborg 2015

374 CATARINA ECONOMOU [ svenska tvi vigar

jag prata mer och si”. En didaktisk studie om sk
svenska som andrasprak. Goteborg 2015

375 ANDREAS OTTEMO Kin, kropp, begar och
teknik: Passion och instrumentalitet pa tvi tekniska
hagskoleprogram. Géteborg 2015

376 SHRUTI TANEJA JOHANSSON  _Autisn-in-
context. An investigation of schooling of children with a
diagnosis of antism in urban India. Géteborg 2015

377 JAANA NEHEZ Rektorers praktiker i mote med
utvecklingsarbete. Mdjligheter och binder for planerad
forindring. Géteborg 2015

378 OSA LUNDBERG Mind the Gap — Ethnography
about cnltural reproduction of difference and disadvantage in
urban education. Géteborg 2015

379 KARIN LAGER I spanningsfiltet mellan kontroll
och utveckling. En policystudie av systematiskt kvalitetsarbete i
kommmunen, forskolan och fritidshemmet. Géteborg 2015

380 MIKAELA ABERG  Doing Project Work.
The Interactional Organization of Tasks, Resources, and
Instructions. Goteborg 2015

381 ANN-LOUISE LJUNGBLAD Takz och hallning
- en relationell studie om det oberikneliga i matematik-
undervisningen. Géteborg 2016

382 LINN HAMAN  Extrem jakt pa hilsa. En
explorativ studie om ortorexia nervosa. Géteborg 2016

383 EVA OLSSON O the impact of extramural English
and CLIL on productive vocabulary.
Goéteborg 2016

384 JENNIE SIVENBRING [ den betraktades dgon.
Ungdomar om bedomning i skolan. G6teborg 2016

385 PERNILLA LAGERLOF Musical play. Children
interacting with and around music technology.
Goéteborg 2016

386 SUSANNE MECKBACH Medstarcoacherna. Att
bli, vara och utvecklas som tranare inom svensk elitfotboll.
Goéteborg 2016

387 LISBETH GYLLANDER TORKILDSEN
Bedimning som gemensam angeliigenbet — enfelt i retoriken,
svdrare i praktifen. Elevers och larares forstielse och
erfarenheter. Goteborg 2016

388 cancelled

389 PERNILLA HEDSTROM Hailsocoach i skolan.
En utvirderande fallstudie av en halsofriamjande intervention.
Géteborg 2016



Editors: Ake Ingerman, Pia Williams and
Elisabet Ohrn

390 JONNA LARSSON ' Nar fysik blir liromride
i forskolan. Géteborg 2016

391 EVA M JOHANSSON  Det motsiigelsefulla
bedomningsuppdraget. En etnografisk studie om bedomning i
Jorskolekontext. Goteborg 2016

392 MADELEINE LOWING  Diamant — diagnoser i
tik. Ett kartliggningsmaterial baserat pa didaktisk
dmmesanalys. Géteborg 2016

393 JAN BLOMGREN Der svarfingade motivationen:
elever i en digitaliserad larmiljo. Géteborg 2016

394 DAVID CARLSSON Vad dr religionslirar-
kunskap? En diskursanalys av trepartssamtal i
lararutbildningen. Géteborg 2017

395 EMMA EDSTRAND  Learning to reason in
environmental education: Digital tools, access points to
kenowledge and science literacy. Géteborg 2017

396 KATHARINA DAHLBACK Svenskdnmets
estetiska dimensioner - - i klassrum, kursplaner och lirares
uppfatningar. Géteborg 2017

397 K GABRIELLA THORELL Framit marsch! —
Ridlirarrollen frin ditid till samtid med perspektiv pi
Sframtid. Goteborg 2017

398 RIMMA NYMAN  Interest and Engagement:
Perspectives on Mathematics in the Classroom.
Géteborg 2017

399 ANNIKA HELLMAN  Visuella nijlighetsrum.
Gymmnasieelevers subjektsskapande i bild och
medienndervisning. Goteborg 2017

400 OLA STRANDLER  Performativa lirarpraktiker.
Géteborg 2017

401 AIMEE HALEY  Geographical Mobility of the
Tertiary Educated — Perspectives from Education and Social
Space. Goteborg 2017

402 MALIN SVENSSON  Hoppet om en framtidsplats.
Asylsokande barn i den svenska skolan. Géteborg 2017

403 CATARINA ANDISHMAND  Fritidshem eller
servicehem? En etnografisk studie av fritidshem i tre
socioekonomiskt skilda omraden. G6teborg 2017

404 MONICA VIKNER STAFBERG O
lararblivande. En livsvirldsfenomenologisk studie av
bildningsgangar in i liraryrket. Goteborg 2017

405 ANGELICA SIMONSSON' Sexualitet i
Fklassr Sprikundervisning, elevsubjektivitet och
heteronormativitet. Goteborg 2017

406 ELIAS JOHANNESSON  The Dynamic
Development of Cognitive and Soci jonal Traits and
Their Effects on School Grades and Risk of Unemployment.
Goéteborg 2017

407 EVA BORGFELDT "Det kan vara svart att
Jorklara pa rader”. Perspektiv pi analys och bedommning av
multimodal textproduktion i arskurs 3. Goteborg 2017

408 GERALDINE FAUVILLE Digital technologies as
support for learning about the marine environment. Steps
toward ocean literacy. Géteborg 2018

409 CHARLOTT SELLBERG Training to become a
master mariner in a siy ~based envir :

The instructors’ contributions to professional learning.
Goéteborg 2018

410 TUULA MAUNULA  Students’ and Teachers’ Jointly
Constituted Learning Opportunities. The Case of Linear
Equations. Géteborg 2018

411 EMMALEE GISSLEVIK' Education for
Sustainable Food Consumption in Home and Consumer
Studies. Géteborg 2018

412 FREDRIK ZIMMERMAN  Det tillitande och det
begriinsande. En studie om pojkars syn pa studier och
ungdomars normer kring maskuliniter. Géteborg 2018

413 CHRISTER MATTSSON  Exctremisten i
klassrummet. Perspektiv pa skolans forvintade ansvar att
Jorbindra framtida terrorism. G6teborg 2018

414 HELENA WALLSTROM  Gymnasielirares
mentorshandlingar. En verksambetsteoretisk studie om
larararbete i forindring. Géteborg 2018

415 LENA ECKERHOLM Ldrarperspektiv pi
lasforstaelse. En intervjustudie om undervisning i arskurs 4-6.
Goéteborg 2018

416 CHRISTOPHER HOLMBERG Food, body
weight, and health among adolescents in the digital age:
Abn excplorative study from a health promotion perspective.
Géteborg 2018

417 MAGNUS KARLSSON  Moraliskt arbete i
Jorskolan. Regler och moralisk ordning i barn-barn och vuxen-
barn interaktion. Géteborg 2018

418 ANDREAS FROBERG  Physical Activity among
Adolescents in a Swedish Multicultural Area. An
Empowerment-Based Health Promotion School Intervention.
Goteborg 2018

419 EWA SKANTZ ABERG  Children s collaborative
technology-mediated story making. Instructional ch s in
early childhood education. Géteborg 2018

420 PER NORDEN  Regnbigsungar: Familj, nthildning,
Jfritid. Géteborg 2018

421 JENNY RENDAHL Vews och vad kan man lita
pa? Ungdomars forhallningssatt till budskap onr mat och
atande utifran ett forskarinitierat rollspel. Goteborg 2018

422 MARTINA WYSZYNSKA JOHANSSON
Student experience of vocational becoming in upper secondary
vocational education and training. Navigating by feedback.
Goteborg 2018

423 MALIN NILSEN  Barns och lirares aktiviteter nred
datorplattor och appar i forskolan. Goteborg 2018



424 LINDA BORGER Investigating and V alidating
Spoken Interactional Competence — Rater Perspectives on a
Swedish National Test of English. G6teborg 2018

425 ANNA-MARIA FJELLMAN  School choice, space
and the geography of marketization — Analyses of educational
restructuring in upper secondary edncation in Sweden.
Goteborg 2019

426 ANNELI BERGNELL Med kroppen som
illustration: Hur forskolebarn prat-skapar naturvetenskap
med bjalp av multimodala och kroppsforankrade forklaringar.
Géteborg 2019

427 ANNE SOLLI Handling socio-scientific controversy:
Students’ reasoning throngh digital inquiry. Géteborg 2019

428 MARTIN GOTHBERG Interacting - coordinating
text understanding in a student theatre production.
Géteborg 2019

429 SUSANNE STROMBERG JAMSVI Unpacking
dominant disconrses in higher education langnage policy.
Géteborg 2019

430 KURT WICKE Ldrobicker, demokrati och
medborgaskap. Konstruktioner i larobicker i
sambillskunskap for gymnasiet. Géteborg 2019

431 KATARINA SAMUELSSON  Teachers’ Work in
Times of Restructuring. On Contextual Influences for
Collegiality and Professionality. Goteborg 2019

432 HELENE BERGENTOFT Lirande av
rorelseformidga i idrott och halsa ur ett praktikutvecklande
perspektiv. Géteborg 2019

433 JANNA MEYER-BEINING _Assessing writers,
assessing writing: a dialogical study of grade delivery in Swedish
bigher education. Géteborg 2019

434 DAN FRANSSON ' Game demands and fatigne
profiles in elite foothall — an individnal approach -Implications
of training and recovery strategies. Géteborg 2019

435 ELIN ARVIDSON  Physiological responses to acute
physical and psychosocial stress — relation to aerobic capacity
and exercise training. Géteborg 2019

436 SUSANNE STAF Skriva historia —
literacyforvintningar och elevtexter i historieqmnet pa mellan-
och hogstadiet. Géteborg 2019

437 VERONICA SULAU Vad hinder i lirares
kollegiala samtalspraktik? En studie av mitet mellan en
nationell kompetensutvecklingsinsats och en lokal
Sfortbildningspraktik. Goéteborg 2019

438 MARIA OHLIN How to Matke Bicycling Safer —
Identification and Pr
Biyclists. Goteborg 2019

of Serious Injuries among

439 LINUS JONSSON _A#n empowerment-based school
physical activity intervention with adolescents in a
disadvantaged community: A transformative mixed methods
investigation. G6teborg 2019

440 ELIN NORDENSTROM Feedback and
instructional guidance in bealthcare simulation debriefings.
Goteborg 2019

441 KATERINA CERNA  Nurses” work practice in chronic
care: knowing and learning in the context of patients’ self-
monitoring data.

Goteborg 2019

442 MARGARETHA HAGGSTROM Estetiska
erfarenheter i naturmoten. En fenomenologisk studie av
upplevelser av skog, vaxtlighet och nndervisning.
Géteborg 2020

443 PANAGIOTA NASIOPOULOU  The professional
preschool teacher nnder conditions of change — competence and
intentions in pedagogical practises.

Goteborg 2020

444 ANNA TOROPOVA  Teachers meeting the
challenges of the Swedish school system. Agents within
boundaries.

Géteborg 2020

445 ANNA LUNDBERG A liira om proportionalitet i
den svenska skolan — en studie av liromedel, nationella prov
samt lirprocesser i klassrummet.

Goéteborg 2020

446 ULF RYBERG _A# urskilja grafiska aspekter ay
derivata — bur elevernas majligheter paverkas av inneballets
bebandling i undervisni

Géteborg 2020

447 KASSAHUN WELDEMARIAM  Reconfignring
Environmental Sustainability in Early Childhood Education:
a Postanthropocentric Approach.

Goéteborg 2020

448 ANNE KJELLSDOTTER  Didactical
Considerations in the Digitalized Classroom.
Géteborg 2020

449 CARINA PETERSON Val, omristning, styrning.
En etnografisk studie om intentioner med, villkor for och utfall
av barns inflytande i forskolan.

Goteborg 2020

450 LOTTA WEDMAN ' The concept concept in
mathematics education: A concept analysis.
Goteborg 2020

451 MARLENE SJOBERG  Samtal om undervisning i
naturvetenskap. Amnesdidaktisk kollegial ntveckling i
lararutbildning och lararprofession. Géteborg 2020

452 LENNART SVENSSON  Kontexctuell analys — En
Jorskningsmetodologi och forskningsansats. Géteborg 2020

453 JOHN DOHLSTEN  Vad mijliggir och begrinsar
en hallbar elitfriidrott? Aktionsforskning i elitidrottspraktiker
inom Gateborgs friidrottsforbund. Goteborg 2020

454 LENA SOTEVIK. Barbiebrillop och homobundar.
Barn och barndomar i relation till queerhet och
(hetero)normativa livslinjer. Géteborg 2020.




455 FRIDA SIEKKINEN. At# vara eller inte vara.
Elevpositioner(ingar) i spanningsfaltet mellan svenska och
svenska som andrasprak. Goteborg 2021.

456 ANN-CHARLOTT WANK. Meningsskapande
samtal. En studie om barns meningsskapande med fokus pi
processer och inneball relaterat till forskolans praktik.
Goteborg 2021.

457 ANDREAS LUNDBERG ZACHRISSON.
Ouweruse injuries in Swedish elite athletics. Incidence, occurrence,
athlete availability, and risk factors. G6teborg 2021.

458 ANNA NORRSTROM. Samtal under
lirarlagsmaten. Diskursorienteringar i den professionella
praktiken. Géteborg 2021.

459 JOHANNA MELLEN. Stability and Change. Policy,
options, and choice in Swedish upper secondary education.
Géteborg 2021.

460 JONATAN JUNGMALM. Running-related injuries
among recreational runners. How many, who, and why?
Géteborg 2021.

461 ELISABETH OHLSSON. Den synliggjorda
kabuldren och praktiken. Gymnasieelevers akademiska
skrivande pa svenska. Gteborg 2021.

462 VICTORIA ROLFE. Exploring socioeconomic
inequality in educational opportunity and o s in Sweden
and beyond. G6teborg 2021.
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Socioeconomic inequality of outcomes is a perennial concern in educational
science. This thesis explores a network of educational inequalities relating
to student achievement in international assessment. Grounded in the
understanding of curricula as experiences, the thesis investigates how
outcomes are influenced by actions in the classroom. Previous research posits
that student background, the amount of exposure to subject content, and
teacher characteristics significantly influence student outcomes.

The thesis presents three empirical studies, drawing on data from
international large-scale assessments. Study I examined the measurement
of socioeconomic status over time in Sweden. Study II investigated
achievement and opportunity gaps in mathematics and science and whether
unequal opportunities perpetuate unequal outcomes from an international
perspective, while multiple inequalities in Swedish classrooms were explored
in Study III. Collectively, the findings of the constituent studies confirm the
persistence of the achievement gap in Sweden and globally, contextualize the
opportunity gap in Sweden, and underline the importance of item choice

and construct measurement when modelling inequality using international
data.

Victoria Rolfe holds a M.Sc. in
Education, and has previously taught
English abroad. Her research interests
focus on equality in education and
educational measurement.
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