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High-quality teaching is assumed to provide students with learning opportunities 
that may mitigate educational inequities and narrow achievement gaps. The 
underlying question guiding this doctoral thesis is: to what extent does teaching 
quality matter for student learning outcomes? As a starting point, the thesis 
assumes that the quality of teaching within the classroom influences both students’ 
affective and academic learning outcomes. Moreover, it is assumed that for 
teaching and learning to occur, the teacher must establish a positive classroom 
climate by applying structural-organisational activities. Rationally, it is suggested 
that success in this respect requires good leadership skills. Once a positive learning 
environment is in place, high-quality instruction and teaching become possible. By 
contrast, in classrooms lacking structure and a positive climate, students could not 
only be hindered in developing a positive attitude and confidence in the subject 
but could also experience reduced motivation and limited achievement. 

Measuring teaching quality, however, is challenging both theoretically, 
conceptually, and methodologically. Empirical results are inconsistent, while some 
studies report significant and positive relations between teaching quality and 
student learning outcomes, others do not. Additionally, there is still limited 
research on these relationships, particularly from the perspective of younger 
students. Consequently, the overarching aim of this thesis is to contribute to the 
research field with empirical studies examining the relationships between two 
dimensions of teaching quality (classroom management and instructional clarity) 
and students’ mathematics confidence and mathematics achievement while 
accounting for student background characteristics such as socioeconomic status 
(SES), language spoken at home, and gender. 

The thesis is a secondary analysis of data from the international large-scale 
assessment Trends in International Mathematics and Science Study (TIMSS) 2019, 



Grade 4. Teaching quality is conceptualised using student-reported perceptions of 
their teacher’s instructional activities in the mathematics classroom. The rationale 
is twofold. First, aggregating students’ perceptions of the teacher’s actions in the 
classroom gives a valid and reliable measure of teaching quality. Second, the focus 
is on the mathematics classroom, as mathematics is primarily taught and learnt in 
the classroom context, unlike reading, which could be more influenced by factors 
outside the classroom. In this thesis, teaching quality is pragmatically 
conceptualised in accordance with the Three Basic Dimensions framework, using 
the two available student questionnaire scales in TIMSS 2019: classroom 
management and instructional clarity. 

This thesis comprises an integrative essay and three empirical studies 
addressing teaching quality from different angles. Study I examines the construct 
validity of the mixed-worded scale of mathematics confidence in TIMSS 2019, 
Swedish Grade 4. Using confirmatory factor analysis and exploratory structural 
equation modelling, the nine items in the scale of mathematics confidence are 
analysed. Possible method effects and response bias are examined along with a 
semantic validation of the cross-cultural translations. Additionally, using structural 
equation modelling, the relationships between two teaching quality dimensions 
and mathematics achievement are examined, with mediation through mathematics 
confidence. Study II examines the relationships between dimensions of student-
perceived teaching quality (classroom management and instructional clarity) and 
the two outcome variables of mathematics confidence and mathematics 
achievement. Student background factors are accounted for. Multilevel structural 
equation modelling is used to separate classroom variation from individual 
variation when examining the relationships. Study III widens the scope to include 
four Nordic countries (Denmark, Finland, Norway, and Sweden), to examine 
teaching quality aspects and the relations to the two outcome variables of 
mathematics confidence and mathematics achievement. The Nordic context is 
suitable for analysis as these countries share educational values such as the 
compensatory task of the educational system, the Nordic Model. Measurement 
invariance testing is used to assess the possibility of cross-country comparisons. 
To address the hierarchical structure of the data, multilevel structural equation 
modelling is applied as it separates individual from classroom variation. 

In all, findings from this doctoral thesis give several conclusions. First, there is 
evidence of method effect from the negatively worded items in the scale of 
mathematics confidence. Including mixed-worded items for questionnaire scales 
is a strategy used to keep respondents attentive. However, careful considerations 



 

and examinations have to be done regarding their construct validity before 
including such items in secondary analyses. Therefore, researchers conducting 
secondary analyses are suggested to examine the items provided by international 
large-scale assessments (ILSAs) such as TIMSS when conceptualising a latent 
construct with mixed-worded items. Next, teaching quality factors are significantly 
related to mathematics confidence and mathematics achievement. The relationship 
between instructional clarity and mathematics confidence is particularly strong at 
the student level. Similarly, the relationship between classroom management and 
mathematics achievement is significant at the student level, but also substantial at 
the classroom level in Denmark and Sweden. Student background factors related 
significantly to mathematics achievement, particularly at the classroom level. The 
findings revealed classroom-level composition effects across the Nordic countries. 
In Sweden, classroom-level mathematics achievement is influenced by the 
aggregated SES and the language spoken at home. Classrooms with higher SES 
and more students speaking Swedish at home performed higher on the 
mathematics assessment. In Finland, the classroom-level SES significantly 
influenced both classroom-level mathematics confidence and mathematics 
achievement.
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Foreword 

I have a background as a language teacher, ‘lead teacher’1, head of department, and 
principal and have enjoyed teaching and interacting with my students in the 
classroom throughout the years. My doctoral project arose from a wish to examine 
individual and classroom differences in academic and affective learning outcomes. 
I wished to understand why some groups of students outperform others across 
classrooms. Specifically, why there are differences in performance across 
classrooms, even if the teachers in each classroom have equivalent qualifications? 
Additionally, I was interested in why the same teacher might experience varying 
levels of success when teaching different groups of students. An easy and obvious 
response would be that student learning outcomes are influenced by their 
background and aptitude. However, as a teacher, I strongly believe that what I, as 
a teacher, do when teaching, engaging, and interacting with the students in the 
classroom matters. Therefore, I wished to examine if different aspects of teaching 
quality related differently to academic achievement and affective outcomes. Maybe 
this information could provide insight into possible educational inputs on how to 
mitigate the widening achievement gap between high- and low-achieving students. 
In Sweden, educational inequity is growing, for example, there is an increasing 
number of students that leave compulsory school without complete grades. 
Therefore, to address the overarching aim of this thesis, I used the international 
large-scale assessment TIMSS to assess what the students reported concerning the 
teaching quality in their classrooms and what the relationships were to their 
learning outcomes while accounting for student background factors. However, to 
be able to examine differences between student and classroom learning outcomes, 
I embarked on a journey into a previously unfamiliar world, that of statistical 
methods. These methods serve as essential tools for addressing the research 
questions of this thesis. Therefore, I wish to emphasise that this is not a thesis on 
statistical methods, rather, these analytical tools serve as a means to explore what 
happens inside classrooms. 

 
1    Referring to the Swedish term ‘förste lärare’. 





 

 

Chapter 1 Introduction 

This thesis is a secondary analysis of international large-scale assessment (ILSA) 
data, and its overarching aim is twofold. First, it explores the relationships between 
aspects of teaching quality and student learning outcomes by drawing on student 
questionnaire data. Second, it examines the construct validity of the student 
questionnaires scales used in the studies, particularly the use of mixed-worded 
items. 

The first section of Chapter 1 provides background information and the 
rationale for the thesis. This is followed by a presentation of the aim and research 
questions guiding the integrated essay. Next, a reader’s guide briefly introduces the 
three empirical studies, accompanied by an overview of the studies. The chapter 
concludes with a clarification of the structure of the integrated essay. 

Background 
Education is recognised as a fundamental human right (UNESCO, 2019). It 
empowers individuals, fosters more equitable societies, and contributes to 
improved health and economic prosperity (Gustafsson, 2016; OECD, 2015). 
Beyond these key benefits, education is a cornerstone for cultivating critical 
thinking, strengthening the agency of citizenship, and enabling democratic 
participation, and ultimately, it is a foundation for democracy (Nations, 2021). 
Extensive research acknowledges the influence of student background factors, 
such as socioeconomic status (SES), on student achievement (e.g., Coleman et al., 
1966; Hattie & Yates, 2013; Sirin, 2005). Previous research also proposes that 
teacher quality (i.e., characteristics, qualifications, credentials, knowledge, and 
skills) and teaching quality (i.e., the teacher’s observable behaviour, instructions, 
and practices in the classroom) are essential for student learning outcomes 
(Blikstad-Balas et al., 2021; Hattie, 2009) and academic achievement (Brophy & 
Good, 1984; Shulman, 1987). Teaching encompasses the classroom interactions 
between teachers and students to facilitate students’ learning (Cohen et al., 2003; 
Hiebert & Grouws, 2007). However, teaching is not a consistent phenomenon but 
fluctuates depending on the student composition and the interactions between the 
teacher and the students within each classroom (Fauth et al., 2020). 
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High-quality teaching is suggested to be essential for the compensatory role of 
the educational system in promoting equity (Guerriero, 2017; OECD, 2017). In 
the Nordic countries, the compensatory role of education is referred to as the 
‘Nordic Model’. The Nordic Model emphasises equal opportunities, fairness, 
inclusion, and equity for each student (Blossing et al., 2014; Frønes et al., 2021; 
Lundahl, 2016). According to the Nordic Model, each student should have access 
to high-quality education and educational opportunities regardless of their 
background or prerequisites (Blossing et al., 2014). However, there are indications 
of increasing inequity and widening achievement gaps in Nordic countries, 
particularly Sweden (SOU 2019:40; Yang Hansen & Gustafsson, 2019). These 
manifested inequities in Sweden are reflected in increasing demographic 
segregation, where students are self-sorted by free school choice into schools 
depending on socioeconomic status (SES) or immigration background 
(Gustafsson et al., 2016; Holmlund et al., 2014; SOU 2017:35; SOU 2019:40). 

Teaching quality has been suggested as a key compensatory factor in mitigating 
the growing achievement gaps, potentially reducing the negative influence of SES 
on students’ academic achievement and affective outcomes (Brophy & Good, 
1984; Goe, 2007; Hattie, 2009; Kyriakides et al., 2013; Scherer & Gustafsson, 2015; 
Wang et al., 1993; Yang Hansen & Gustafsson, 2019). However, measuring 
teaching quality is a complex and challenging task and previous research has 
employed various theoretical frameworks, definitions and instruments (Blikstad-
Balas et al., 2021; Blömeke & Olsen, 2019; Goe, 2007; Klieme & Nilsen, 2022). In 
educational effectiveness research, scholars have investigated the relationships 
between teachers’ instructional practices and student learning outcomes. These 
studies frequently employ secondary analysis with a quantitative approach drawing 
on international large-scale assessments (ILSAs) and theoretical frameworks such 
as the dynamic model (Creemers & Kyriakides, 2007) and the three basic 
dimensions (TBD) framework (Baumert et al., 2010; Kunter et al., 2013; Praetorius 
et al., 2018). Empirically, the results are inconsistent; some researchers report 
significant and positive relations between different aspects and conceptualisations 
of teaching quality and student achievement while others do not (e.g., Bellens et 
al., 2019; Blömeke et al., 2022; Blömeke & Olsen, 2019; Goe, 2007; Pianta & 
Hamre, 2009; Praetorius et al., 2018; Senden et al., 2022). Of key importance for 
these inconsistent patterns is how teaching quality has been conceptualised and 
what data and methods have been used. Consequently, uncertainty still exists 
regarding the relationships between teaching quality and student learning 
outcomes, particularly for younger students in primary school (Klieme & Nilsen, 
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2022). Therefore, it is crucial to gain further knowledge of whether different 
aspects of teaching quality relate to student learning outcomes (Guerriero, 2017; 
Klieme & Nilsen, 2022). 

This doctoral thesis therefore sets out to address these research gaps with 
further empirical information. The presumed relations between teaching quality 
and student learning outcomes are investigated through a quantitative approach 
using secondary analysis of data from an international large-scale assessment 
(ILSA). Over the last three decades, ILSAs such as the Programme for 
International Student Assessment (PISA) and Trends in International 
Mathematics and Science Study (TIMSS) have become increasingly influential in 
shaping educational policy worldwide (Rutkowski et al., 2010). Policymakers 
frequently use results from these assessments to inform reforms and improve 
educational systems (Johansson, 2016). 

Secondary analysis of ILSA data regularly incorporates contextual 
questionnaire data, such as students’ self-reported background information and 
attitudes about learning. These data facilitate examinations of plausible factors that 
may explain variations in student learning outcomes within and between countries. 
While ILSAs provide robust, high-quality data with high psychometric standards, 
concerns about reliability and validity must be addressed when building latent 
constructs using questionnaire-based measures in secondary analyses. Specifically, 
scales with reverse direction or complex wording may threaten construct validity, 
introducing measurement errors that may impact the statistical findings (Hooper 
et al., 2013; Steinmann, Sánchez, et al., 2022; Steinmann, Strietholt, et al., 2022). 
Previous research has suggested secondary analyses should omit unreliable 
measures such as negatively worded items, especially for younger students 
(Hooper et al., 2013; Roszkowski & Soven, 2010). If construct validity issues are 
left unaddressed, secondary research findings may be affected by method effects, 
distorting the statistical relationships. However, few studies discuss the validation 
process of the questionnaire items before conceptualising latent constructs for 
secondary analysis. Thus, further research is needed to assess the validity of items 
with reverse direction or complex wording in secondary analysis of ILSA data 
(Hooper et al., 2013). 

The thesis leans on the student-reported perceptions of their teacher’s teaching 
practices in the mathematics classroom reflecting teaching quality. By analysing 
student-perceived teaching quality in the classroom context, it becomes possible 
to study the dynamics within the ‘black box’ of the classroom, capturing the 
interactions that are difficult to observe directly (Nilsen et al., 2016). The teacher’s 
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actions in the classroom are perceived by the students, whose aggregated 
perceptions provide a reliable and valid measure of teaching quality (Scherer & 
Gustafsson, 2015). 

In Nordic primary schools, a generalist teacher, who is certified to teach the 
class in at least four subjects, leads a class for three years, from Grades 1 to 3 (age 
7-9) before another generalist teacher takes over from Grades 4 to 6 (age 10-12). 
Throughout primary school, classes encounter additional specialist teachers (e.g. 
physical education, music). In secondary school (age 13-16), students transition to 
specialised subject-matter teachers for each subject (Volmari, 2019). Consequently, 
in Sweden, younger students remain in the same classroom with the same 
generalist teacher for three years. This structure suggests that primary school 
classrooms provide a stable social learning environment where teaching and 
learning occur (Vygotsky, 1978). 

The rationale for choosing mathematics as the subject of interest in this thesis 
is that mathematics is primarily learnt at school, in a classroom environment. 
Unlike for example reading literacy, which can be acquired via multiple contexts 
outside of school, learning mathematics depends on formal teaching. 
Subsequently, it could be assumed that teaching quality would be better captured 
in a mathematics classroom, where students rely on teacher-led mathematics 
instruction to acquire mathematical knowledge. Mathematics instruction has 
distinct characteristics that may differentiate it from other subjects, such as social 
sciences, where inquiry-based learning, discussions and project-based assignments 
are more common. In general, mathematics teaching is direct and characterized by 
procedural fluency, conceptual understanding and problem-solving (Cohen et al., 
2003; Lester, 2007). Therefore, mathematics classrooms could include more 
specific instructions compared to subjects that may emphasise broader instruction. 

In Sweden, mathematics teachers in Grade 4 are generalist teachers, meaning 
they instruct the class in at least four subjects. Hence, students in primary school 
would encounter the same teacher across multiple subjects, which could create 
instructional overlaps between subjects. Mathematics instruction in fourth-grade 
classrooms could be assumed to be more fundamental and more similar to 
instruction in other subjects. In contrast, eighth-grade mathematics instruction is 
more specialised, requiring advanced instructional methods to support students’ 
progression. Despite these differences between mathematics instruction and other 
subjects, certain core instructional principles, such as clear instructions, 
explanations, and appropriate support, apply across subjects. 
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Research aims and outline 
The thesis has the assumption that teaching quality is a multidimensional concept 
situated in a classroom context as a starting point that can explain parts of the 
variance in students learning outcomes, such as confidence and achievement in 
mathematics. Teaching is the broad, holistic process aimed at facilitating learning, 
including pedagogical strategies and interactions. It refers to the observable 
classroom behaviour of the teacher and encompasses instructional and 
organisational factors that shape the learning environment. Logically, it could be 
assumed that the teachers’ structural-organisational activities, such as classroom 
management, are a prerequisite for establishing a positive and supportive climate 
in the classroom. Without a supportive and orderly environment, meaningful 
teaching, instruction, or learning cannot occur. Success in this respect requires 
good leadership skills (Brophy & Good, 1984; Goe, 2007). Once a positive, 
supportive classroom climate is established, characterised by positive relationships 
between the teacher and the students, as well as among peers, the teacher can focus 
on instructional practices, such as giving clear instruction and ensuring students 
receive time on task to facilitate their learning. Thus, instruction is part of teaching, 
and it refers to the delivery of specific content and a method to convey information 
to the students. 

Teaching quality could play a role in enhancing student learning outcomes but 
also help reduce achievement gaps, contributing to increased educational equity 
(Darling-Hammond, 2021; Guerriero, 2017). Research suggests that teaching 
quality is particularly important for mitigating the negative influence of low SES 
on student learning outcomes (Brophy & Good, 1984; Hattie, 2009). In Sweden, 
the achievement gap between low- and high-SES students has widened. For 
instance, an increasing number of students currently leave compulsory school 
without final grades in all subjects which raises concerns about educational equity 
(Skolverket, 2024a; Yang Hansen & Gustafsson, 2019). These trends highlight the 
need for a better understanding of how teaching quality may be used to better 
support disadvantaged students. 

Despite its importance, teaching quality is a complex, multidimensional 
concept that is difficult to conceptualise and measure reliably. Research addressing 
the validity of teaching quality indicators is still scarce. Similarly, research on the 
relationships between teaching quality and both academic and affective outcomes 
remains limited, particularly for younger students in Grade 4 (Klieme & Nilsen, 
2022). The primary objective of this thesis is to contribute empirical knowledge on 
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the relationships between student-perceived aspects of teaching quality in 
mathematics classrooms, students’ confidence and achievement in mathematics 
and student background factors in Sweden and three additional Nordic countries. 
The Nordic countries, with their similar educational systems and cultural contexts, 
provide an ideal context for examining various dimensions of teaching quality and 
its relations to learning outcomes. 

By drawing on data from the 2019 Trends in Mathematics and Science Study 
(TIMSS), Grade 4, three empirical studies examine the relationships between 
aspects of student-perceived teaching quality in mathematics classrooms and 
students’ confidence and achievement in mathematics. Given that this thesis takes 
a quantitative approach using secondary analyses of TIMSS questionnaire data, an 
essential first step is to ensure the construct validity of TIMSS indicators before 
employing them in statistical analyses. The following overarching research 
questions guide the thesis: 

1. To what extent can the student questionnaire items validly measure the 
latent constructs of mathematics confidence and two subdimensions of 
teaching quality, classroom management and instructional clarity?  

2. To what extent do aspects of teaching quality matter for student learning 
outcomes such as mathematics confidence and mathematics achievement 
and are there differences across groups of students depending on their 
socioeconomic status, home language, and gender? 

3. To what extent are there differences between classrooms in the relationship 
between aspects of teaching quality and learning outcomes such as 
mathematics confidence and mathematics achievement? 

4. To what extent could aspects of teaching quality mitigate the negative 
influence of student background factors and decrease the growing 
achievement gap? 

Guide for readers 
The doctoral thesis comprises an integrative essay and three empirical studies 
addressing teaching quality. Each study builds upon findings from the previous 
study, gradually expanding the research scope. A condensed overview of the three 
empirical studies is presented in Table 1. 

Study I focused on the construct validity of the measures derived from TIMSS 
2019 data, which were utilised in the subsequent analyses. Particular focus was on 
the construct validity of the mixed-worded mathematics confidence scale. The 
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scale comprised nine items, both positively and negatively worded. Confirmatory 
factor analysis (CFA) and exploratory structural equation modelling (ESEM) were 
employed to assess the construct validity of the scale. Additional analyses 
examined possible method effects, response bias, and semantic validation of the 
cross-cultural translations. A refined conceptualisation and operationalisation of 
the latent construct of mathematics confidence was presented. Additionally, in a 
structural equation model (SEM), the relationships between two subdimensions of 
teaching quality (classroom management and instructional clarity) and 
mathematics achievement were examined, with mathematics confidence as a 
mediating factor. 

In Study II, the focus was broadened as the validated measures were employed 
to examine the relationships between student-perceived teaching quality 
(classroom management and instructional clarity) in mathematics classrooms, and 
the two learning outcomes, mathematics confidence and mathematics 
achievement in the Swedish educational context. Structural equation modelling 
(SEM) was employed when exploring these relationships. A multi-level approach 
was applied to explain differences between classrooms and to keep classroom 
variation separate from individual variation. 

Study III widened the scope by examining fourth graders' perceptions of 
teaching quality in Denmark, Finland, Norway, and Sweden, along with the 
relations between the two learning outcomes, mathematics confidence and 
mathematics achievement. Student background factors were included in the 
analyses. Measurement invariance testing was employed to determine the 
possibility of conducting cross-country comparisons. Given the hierarchical 
structure of the data, multilevel structural equation modelling (MSEM) was applied 
to explain differences between classrooms. 

The integrative essay is composed of eight chapters followed by three empirical 
articles. Chapter 2 presents the theoretical frameworks for the thesis and a 
conceptual framework for the constructs in focus. Chapter 3 presents the 
background in a literature review. Chapter 4 gives a brief overview of the Swedish 
and Nordic educational context. Chapter 5 presents the methodology, and 
analytical methods, and discusses the reliability, validity, and validation as well as 
ethical considerations of the thesis. Chapter 6 presents an overview of the main 
findings of the three empirical studies, and Chapter 7 follows with an integrated 
discussion of the contribution of the thesis, along with its limitations, future 
research, and conclusions. The final chapter presents a Swedish summary. 
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Does teaching quality 
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questionnaire and 
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Chapter 2 Theoretical frameworks 

The thesis is based on the assumption that teaching and learning take place within 
the situated classroom interactions between the teacher and peers (Carroll, 1963; 
Darling-Hammond et al., 2020; Eccles & Wigfield, 2023; Kyriakides et al., 2022). 
Various theoretical frameworks have been employed to investigate teaching and 
learning within the educational effectiveness research field. Among these, the 
dynamic model of educational effectiveness research, the three basic dimensions (TBD) 
framework (Senden et al., 2022), and the conceptual model of determinants of student 
outcomes (Nilsen & Gustafsson, 2016) provide key perspectives on how different 
aspects of teaching contribute to students learning outcomes. This work draws 
mainly upon two conceptual and theoretical frameworks to investigate two key 
aspects of teaching quality (classroom management and instructional clarity) and 
their relationships to students learning outcomes. On the one hand, it leans on the 
conceptual model of determinants of student outcomes (Nilsen & Gustafsson, 2016). On the 
other hand, it incorporates the situated expectancy-value theory (Eccles & Wigfield, 
2023; Nilsen & Gustafsson, 2016). Together, these frameworks provide a 
comprehensive base for examining the relationships between teaching quality and 
student learning outcomes. To examine the validity of the questionnaire data when 
operationalising the latent constructs, the thesis draws on Messick’s (1989) 
construct validity theory and latent variable theory, using the frameworks of 
confirmatory factor analysis and structural equation modelling (Brown, 2015; 
Kline, 2016) (see Chapter 5, Reliability, validity, and validation). 

The first section of this chapter briefly introduces the dynamic model of 
educational effectiveness research and the three basic dimensions framework. 
Followed by the conceptual model of determinants of student outcomes. The next 
section presents the situated expectance-value theory explaining the situated 
classroom context that influences student motivation and learning. This is 
followed by a proposed extension of the conceptual model of determinants of 
student outcomes and the SEVT, which serves as the guiding framework for the 
thesis. Additionally, the use of the students’ self-reports in assessing the classroom 
context is discussed. Finally, the last sections define the key concepts used 
throughout the thesis to ensure conceptual clarity. 
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Building on the dynamic model and the TBD 
framework 
The thesis is situated within the field of educational effectiveness research (EER), 
which focuses on understanding factors that contribute to student learning 
outcomes (Kyriakides & Creemers, 2008). The EER is a line of inquiry rooted in 
the research from Coleman et al. (1966) on equal educational opportunities for all 
students (Carroll, 1963; Coleman, 1988; Creemers & Kyriakides, 2007). It aims to 
identify and analyse the hierarchical nature of the educational system and various 
factors that contribute to student achievement (Creemers & Kyriakides, 2010; 
Kyriakides et al., 2022). These include factors such as school leadership, teaching 
quality, classroom composition, and student background characteristics, that 
interact across the different levels (e.g., school, classroom and student levels) and 
directly or indirectly influence student learning outcomes (Creemers & Kyriakides, 
2007; Muijs et al., 2014; Reynolds et al., 2014; Scheerens, 2015). To address the 
different educational levels, the EER encompasses three sub-theories: system 
effectiveness research, school effectiveness research, and teacher effectiveness 
research (Scheerens & Blömeke, 2016). System effectiveness research examines 
the overall effectiveness of the educational system, such as policies, reforms and 
other structural components (Creemers & Kyriakides, 2007). School effectiveness 
research addresses both system-level but also different school-specific factors such 
as the school climate, organisation, and goal attainment (Scheerens, 2015). Finally, 
teacher effectiveness research addresses the classroom environment and teacher 
and teaching variables. According to the EER, the classroom level is a key 
predictor of student learning outcomes (Creemers & Kyriakides, 2010; Muijs et al., 
2014). 

Conceptual framework of determinants of student 
outcomes 
Various theories and frameworks have been employed to identify and understand 
teaching quality (Danielson, 2007; Goe, 2007; Pianta & Hamre, 2009; Praetorius 
et al., 2018; Senden et al., 2022). Several generic frameworks conceptualise teaching 
quality with various subdimensions, such as classroom management, cognitive 
activation, and supportive or social climate. Notable examples are the three basic 
dimensions (TBD) framework (Klieme & Nilsen, 2022), the classroom assessment 
scoring system (Pianta & Hamre, 2009), and the dynamic model of educational 
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effectiveness (Creemers & Kyriakides, 2007). The dynamic model addresses the 
multilevel structure of the educational system and examines various interrelated 
factors that influence student learning outcomes (Creemers & Kyriakides, 2007). 
The TBD framework includes three generic subdimensions of classroom teaching: 
classroom management, supportive climate, and cognitive activation (Praetorius et 
al., 2020). These dimensions serve as broad measures of teaching quality and can 
be operationalised flexibly by researchers (Senden et al., 2022). 

International large-scale assessment (ILSA) data, such as TIMSS, include 
measures of both teacher quality and teaching quality, which align to varying 
degrees with aspects of teaching quality outlined in the dynamic model (Kyriakides 
& Creemers, 2008; Nilsen & Gustafsson, 2016) and the TBD framework (Klieme 
& Nilsen, 2022; Praetorius et al., 2018). Building on these two frameworks, Nilsen 
and Gustafsson (2016) proposed a conceptual model that illustrates the 
hierarchical structure of the educational system and the determinants of student 
outcomes (see Figure 1). From the perspective of this thesis, this conceptual 
framework serves as the central theoretical lens for understanding the relationship 
between teaching quality in the classroom and student learning outcomes (Nilsen 
& Gustafsson, 2016, p. 4). 

 
Figure 1 Conceptual model of determinants of student outcomes 
(Nilsen, Gustafsson & Blömeke, 2016, p. 4) 
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The conceptual model proposed by Nilsen and Gustafsson (2016) outlines the 
hierarchical structure of the educational system, identifying four levels that 
influence student learning outcomes. The first level is the student level 
representing the student background characteristics that can explain part of 
student learning outcomes (Sirin, 2005). The background characteristics include 
factors such as aptitude, perseverance, gender, SES, and migration status of their 
parents or guardians. The second level is the classroom level including two key 
determinants: teacher quality and instructional quality. Teacher quality includes 
factors such as teacher education, job experience, and confidence. Instructional 
quality includes four subdimensions: classroom management, supportive climate, 
clarity of instruction, and cognitive activation (Creemers & Kyriakides, 2007). The 
third level is the school level with factors such as school climate, school emphasis 
on academic success, and perceived safety. The fourth level is the regional and 
national level, where governmental and political decisions shape the Education 
Act, curricula, and various educational policy documents. This level is the 
overarching level in which schools operate. These four levels interact, both directly 
and indirectly, as presented by the arrows in Figure 1 and explain variations in 
student outcomes, including both academic achievement (e.g., mathematics) and 
affective outcomes (e.g., student motivation). While all four levels contribute to 
student learning, (Kyriakides et al., 2020), the main focus of the thesis is on the 
student and classroom levels. Given that each educational system functions within 
a specific cultural context with distinct educational values and policies, Nilsen et 
al. (2016) proposed that the student, classroom, and school levels of the model 
may vary considerably within and between countries. 

While the conceptual model presented by Nilsen and Gustafsson (2016) 
effectively describes the complexity and dynamics of the hierarchical educational 
system and determinants of student learning outcomes, it does not address the 
situated learning context. Research has established that students’ motivation and 
self-concept are shaped not only by individual student and home-related factors 
but also by the situated learning context and the interactions between peers and 
the teacher in the classroom (Eccles & Wigfield, 2002; Wang et al., 2019). 
Furthermore, the social learning context and the teacher-student interactions are 
acknowledged to influence learning outcomes (Eccles & Wigfield, 2023; Marsh & 
Martin, 2011; Shavelson et al., 1976). Thus, teaching and learning take place within 
the situated classroom context, where the teacher and the students interact and 
jointly co-construct the teaching quality. Therefore, to better understand the 
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classroom processes, this study incorporates the situated expectancy-value theory 
(SEVT) as a theoretical framework (Eccles & Wigfield, 2023). 

Situated expectancy-value theory 
The situated expectancy-value theory (SEVT), rooted in the expectancy-value 
theory (Eccles & Wigfield, 2002), provides a broad framework for understanding 
the psychological processes, that guide and motivate an individual’s achievement-
related choices (Eccles & Wigfield, 2023). It explains how students’ beliefs in their 
ability and expectancy to succeed are shaped by various situational and individual 
factors. According to the SEVT (see Fig. 2), students’ expectancy for success is 
influenced by situational factors, such as the social context and the classroom 
environment. These factors include students’ relationships with classmates, a sense 
of belonging, and classroom interactions. Within the classrooms, peers show 
varying levels of motivation and aptitude, while collaborating, competing, and 
comparing themselves with one another. The classroom climate and the teacher’s 
instructional practices contribute to the student’s perceptions of their ability and 
expectancy to succeed. The teacher influences the students’ beliefs through 
instruction, feedback, support, and lesson design. Thus, teaching quality influences 
how the students engage with their learning, either reinforcing or diminishing their 
self-confidence. However, the SEVT recognises that not only the social context 
influences students’ beliefs in their ability and expectancy to succeed but also 
individual factors. 

These individual factors include the students’ perceptions of a task that are 
shaped by how enjoyable, important, and valuable they find it, as well as the effort 
they perceive is required of them to successfully complete the task. In turn, these 
individual factors shape students’ motivation and engagement (Eccles & Wigfield, 
2023). Extensive research has shown that affective factors, such as motivation or 
self-concept, are among the strongest non-cognitive predictors of mathematics 
achievement, though their relative influence may vary (Hattie, 2009; Marsh et al., 
2005; Stankov & Lee, 2017; Stankov et al., 2014). Therefore, including the SEVT 
framework in the thesis facilitates the understanding of how the student’s social 
context could either support or hinder their belief in their ability to succeed, and 
how the student’s social context could influence their learning outcomes. The 
SEVT framework displays how the dynamics between the situational factors in 
various classroom interactions, the teaching quality, and individual factors shape 
student learning experiences and outcomes. 
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Figure 2 The situated expectancy-value model of achievement choices 
(Eccles, Wigfield, 2023, p.2) 

In their SEVT model, Eccles and Wigfield (2023, p. 2) illustrate the intricate 
relationships that directly and indirectly influence students’ achievement choices 
and performances. This section briefly explains these relationships from a 
classroom perspective (see Fig. 2). Students’ aptitude and their belief in success, 
develop from birth and are shaped by their various life experiences. In the SEVT 
model, the situational and individual factors shape how the students interpret their 
surroundings and the classroom context which influence their achievement-related 
choices and performances (Eccles & Wigfield, 2023). On the left side of the SEVT 
model, the broader cultural setting is illustrated, emphasising the role of the 
situational factors, in this case, the classroom context. Students are situated within 
a ‘Cultural Milieu’, such as the classroom, with different cultural stereotypes and 
gender roles. The ‘Socializers’ Beliefs and Behaviors’ refer to the interactions between 
peers and teachers in the classroom context. The cultural milieu of the classroom 
influences the peers (the socialisers), while peers also influence an individual 
student’s aptitude via social interactions and comparisons. The middle section of 
the model depicts students’ developmental processes, focusing on how students 
interpret their experiences and develop their self-concept. These interpretations 
shape affective memories, beliefs about personal ability to succeed, and subjective 
task value. The right side of the model visualises how the relationships between 
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students’ subjective task value and expectancy for success influence students’ 
academic choices and subsequently their performance. 

To conclude, while the conceptual model of determinants of student outcomes 
by Nilsen and Gustafsson (2016) captures the complexity and dynamics of the 
hierarchical educational system and factors related to student learning outcomes, 
it does not address the classroom’s situated context as the SEVT does (Eccles & 
Wigfield, 2023). The following section will address this gap with a proposed 
extension of the conceptual model of determinants of student outcomes. 

Conceptualising the situated classroom context 
It is well established that both student background characteristics and the situated 
classroom context influence student learning outcomes (Eccles & Wigfield, 2023; 
Marsh & Martin, 2011; Shavelson et al., 1976). However, a comprehensive 
conceptual model that integrates factors from the situated classroom context 
remains underdeveloped. To bridge this gap, this thesis builds on the conceptual 
model by Nilsen and Gustafsson (2016) and the SEVT framework (Eccles & 
Wigfield, 2023), to propose an extended conceptual model of teaching quality and 
the situated classroom context (SCC). This model expands the classroom level to 
include not only teacher and teaching characteristics but also the situated 
classroom context that shapes student learning outcomes. Each student brings 
unique background characteristics, aptitudes, academic emotions, perceptions of a 
learning activity and its importance to the classroom. The composition of students 
within a classroom shapes the situated classroom context (SCC) by influencing 
interactions, relationships, climate, and learning outcomes, as described in the 
SEVT framework (Eccles & Wigfield, 2023). The SCC is jointly constructed by 
both teachers and the students, and is shaped by their characteristics, and 
developed continuously through their interactions within each classroom (Fauth 
et al., 2020). 

This conceptual model of teaching quality and the situated classroom context serves as a 
guiding framework for examining and understanding teaching quality as a 
classroom-specific construct in this thesis. It provides a structured approach for 
analysing how the classroom environment interacts with teaching quality and 
relates to student learning outcomes (see Fig. 3). The next section will further 
elaborate on this conceptual model. 
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Figure 3 Conceptual model of teaching quality and the situated classroom context 
A proposed extension of the conceptual model of determinants of student outcomes by 
Nilsen et al. (2016) 

It is widely recognized that students’ learning takes place within the social context 
of a classroom, where teachers and peers support, encourage or distract one 
another (Bruner, 1996; Coleman, 1988; Vygotsky, 1978). Each student brings 
unique individual background characteristics, such as aptitude, academic emotions, 
and perceptions of an activity and its importance, which in turn shape their 
classroom experiences. Any shift in the classroom dynamics affects both the 
teacher’s and the students’ behaviours, self-beliefs, and learning outcomes (Eccles 
& Wigfield, 2023). This thesis proposes an extension of the conceptual model by 
Nilsen and Gustafsson (2016) incorporating teaching quality and the situated 
classroom context. The conceptual model of teaching quality and the situated classroom 
context (see Figure 3), includes three key components at the classroom level: teacher 
quality, teaching quality, and the situated classroom context (SCC). There is a 
dynamic relationship between these three key components that is co-created by 
the teachers and the students in each unique classroom. 

The conceptual model of teaching quality and the situated classroom context highlights 
how the clustering of students in classrooms creates varying composition effects 
at the classroom level. Composition effects refer to the aggregated characteristics 
of students within a classroom and their relationship to both individual and overall 
class learning outcomes (Burke & Sass, 2013). The learning environment can be 
shaped by different kinds of composition effects, such as socioeconomic status 
(SES), linguistic characteristics, affective attitudes, and learning abilities. One key 
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composition effect is SES which influences students’ relationship to learning 
outcomes and also to teaching quality. Previous research suggests that high-SES 
classrooms may benefit more from teaching quality, as students in these 
classrooms are often more familiar with the teacher’s communication styles and 
interactions (Atlay et al., 2019). In contrast, students in low-SES classrooms may 
have limited home educational resources and parental support making it more 
difficult for them to comprehend these communication styles. As a result, they 
may feel more distanced from the teacher’s interactions (Sortkaer, 2019). Linguistic 
diversity is another composition effect. In more diverse and multilingual 
classrooms, students may require additional instruction and language support, 
while monolingual classrooms, with a linguistically homogenous student group, 
may require less language support (Hansson, 2012). Students’ affective attitudes 
toward learning contribute to composition effects. In classrooms with less 
motivated students, disruptive behaviour may be more frequent, reducing the 
overall learning opportunities for the class. In contrast, classrooms with highly 
motivated students may give a calmer and more positive learning environment 
(Vansteenkiste & Ryan, 2013). Another significant composition effect refers to 
students’ aptitude and learning abilities. In a classroom with a majority of low-
achieving students, the teacher must prioritise basic knowledge requirements and 
provide additional instruction and support. In contrast, in a classroom with high-
achieving students, more focus may be on challenging tasks (Brophy, 2000). 

Additionally, the Big-Fish-Little-Pond Effect (Marsh et al., 2019), illustrates 
how a student’s self-concept is influenced by their relative ranking within the 
classroom. A high-achieving student in a classroom where most peers are high-
achievers may develop a lower self-concept compared to equally capable students 
in lower-achieving classrooms. Thus, accounting for different kinds of 
composition effects when examining factors that could related to student learning 
outcomes is of importance. 

The proposed conceptual model of teaching quality and the situated classroom context 
includes two student learning outcomes, a cognitive outcome, such as mathematics 
achievement, and an affective outcome, such as mathematics self-concept. These 
outcomes are interrelated, reflecting a reciprocal relationship, where high 
achievement promotes high self-concept, which in turn leads to improved 
achievement (Marsh & Martin, 2011; Marsh et al., 2005; Ramazan et al., 2023). See 
Figure 3. 

When analysing cross-sectional data such as TIMSS, it is important to recognise 
that the relationships identified through statistical analyses reflect directional 
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associations between the variables. While these models specify the direction of 
effects based on theory, they do not establish causality. Disentangling the 
relationships between different composition effects, such as affective attitudes and 
learning abilities, is a complex task, as there could be a question of reverse causality 
(Marsh & Craven, 2006). A key challenge is determining what causes what. For 
example, high teaching quality may improve students’ achievement, but it is also 
possible that high-achieving classrooms perceive the teaching as of better quality. 
The possibility of reverse causality complicates the interpretation of the 
relationships between teaching quality and student achievement. For instance, low 
teaching quality may lead to lower student achievement, but it could also be that 
low-achieving classrooms contain a large proportion of students who perceive the 
teacher’s instructions as difficult to understand and therefore perceive the teaching 
quality as lower (Nilsen et al., 2018; Ramazan et al., 2023). However, not all 
composition effects are subject to reverse causality. Factors such as gender, SES, 
and immigration background are fixed and cannot be influenced by the classroom 
processes. Thus, while these factors can shape student learning outcomes, they are 
not affected by them. 

To conclude, students are part of a situated classroom context where teaching 
and learning take place. At the classroom level, each student brings unique 
background characteristics, aptitude, academic emotions, and perceptions of an 
activity and its importance to the classroom. In turn, the composition of the 
classroom influences the teaching and learning processes. The teaching and 
learning processes and the students’ experiences in the classroom are suggested to 
be mutually reinforcing. Consequently, teachers’ instructional practices are shaped 
by the classroom dynamics, which in turn, will influence both the students’ and 
the teacher’s behaviours (Eccles & Wigfield, 2020). The proposed conceptual model 
of teaching quality and the situated classroom context will serve as a guiding framework for 
this thesis, providing a structured approach to examining classroom factors related 
to student learning outcomes. 

The student perspective 
Self-reported questionnaire data from students and teachers are commonly used 
when researching the classroom context. There is a general agreement on the face 
validity of students’ and teachers’ self-reports, as students and teachers mostly 
consider the questionnaire items reasonable and relevant (Aditomo & Köhler, 
2020; Lüdtke et al., 2009). However, self-reported questionnaire data could be 
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related to issues of bias, reliability, and validity. For example, teachers might not 
assess their ability objectively, while student ratings might be affected by difficulty 
in understanding the items, or if students dislike a teacher, they might respond 
more harshly (Kunter & Baumert, 2006). Previous research suggests that, 
compared to teacher ratings, student ratings have high predictive validity and are 
strongly associated with achievement across several subjects (Gaertner & Brunner, 
2018; Scherer & Gustafsson, 2015; Wagner et al., 2016). Teacher and student 
ratings reflect different aspects of the teaching quality in the classroom context, 
both are valid measures, and the decision to use teacher or student self-reported 
data should depend on the specific research aim (Kunter & Baumert, 2006). 

Students can be considered experts in assessing the teaching quality in their 
classroom, as they encounter numerous teachers during their schooling and may 
be better at evaluating classroom dynamics than external observers (Walberg & 
Haertel, 1980). The teaching and instruction will evoke individual experiences and 
emotions, which the student interprets, shaping the student’s motivation, learning 
and achievement-related behaviours (Eccles & Wigfield, 2023). According to 
Eccles and Wigfield (2023), students develop internal and external causal 
attributions to explain their success or failure. Internal attribution occurs when 
students attribute success to internal factors, such as effort or ability. In contrast, 
external attribution occurs when failure is attributed to external factors, such as 
teaching quality or perceived unfairness from the teacher. 

Teaching quality is presumed to be a classroom construct that is reliably 
captured by student-self-reported ratings (Scherer & Gustafsson, 2015). Student 
ratings provide researchers with insight into the processes of the classroom ‘black 
box’. In each classroom, students are clustered together and their observations can 
be aggregated at the classroom level (Scherer & Gustafsson, 2015). By aggregating 
students’ perceptions of teachers’ classroom behaviour, individual biased ratings 
may be reduced (Aditomo & Köhler, 2020). The aggregated student ratings at the 
classroom level constitute a “reflective construct that reflects a specific teacher 
characteristic” (Lüdtke et al., 2008, p. 220). This also applies to self-reported data 
from primary school students (Fauth et al., 2014). 

Consequently, the relationships presented in the proposed conceptual model of 
teaching quality and the situated classroom context (Fig. 3) are examined using student-
reported perceptions of their teacher’s practices and behaviour as indicators of 
teaching quality. 
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Definition of main concepts 

Defining teacher quality 
Although teacher quality is not the primary unit of analysis in this thesis, it is 
pertinent to provide a brief overview of the concept of teacher quality. 

Teacher quality is a multidimensional construct encompassing several 
interrelated subdimensions, including teacher knowledge, qualifications, 
competence, specialisation, work experience, perceived confidence, and 
preparedness (Darling-Hammond, 2021; Goe, 2007). Among these, teacher 
knowledge is central and can be categorised into three knowledge domains: content 
knowledge (CK), pedagogical content knowledge (PCK), and general pedagogical knowledge 
(GPK) (Shulman, 1987). CK refers to teachers’ knowledge and mastery of the 
subject matter, while PCK denotes subject-specific instructional strategies. GPK 
refers to generic teaching-related strategies (Baumert et al., 2010; Leijen et al., 
2022) that are applicable across subjects (Shulman, 1987). GPK has been defined 
as “…subject transcendent knowledge about learning and teaching processes, 
classroom management and educational context to support students’ development 
and motivation” (Leijen et al., 2022, p. 218). This suggests that effective teaching 
depends not only on subject-specific knowledge but also on the teacher’s ability to 
manage the classroom environment and adapt teaching practices to meet each 
student’s diverse needs. This includes adapting instructions, interactions, and 
strategies to meet each student’s aptitude, and motivation, as well as the social 
context of the classroom (Goe, 2007). The relative importance of GPK and PCK 
varies across educational stages and student age. In primary education, where 
general teaching strategies and classroom management play a more central role, 
GPK is more important. As students move on to higher levels of education, PCK 
becomes increasingly essential as the complexity of subject-specific content 
increases (Goe, 2007). Both GPK and PCK are important for improving teacher 
effectiveness (Baumert et al., 2010; Guerriero, 2017). 

Previous research on teacher quality has revealed inconsistencies in both its 
conceptualisation and in the findings regarding its relationship with student 
learning outcomes (Blömeke et al., 2013). Certain subdimensions of teacher quality 
have been found to be directly related to students’ academic achievement, 
including teacher certification (Darling-Hammond, 2000), years of teaching 
experience (Toropova et al., 2019), and subject-matter specialisation (Goe, 2007). 
This relationship was found to be stronger in Grade 8 than in Grade 4 (Nilsen et 
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al., 2018). Another key factor influencing teacher quality is the variation in the 
design of teacher education across countries (Blömeke et al., 2016). A recent study 
using Swedish TIMSS 2019 Grade 4 data reported a positive relationship between 
teachers’ formal competence, measured as a latent factor, and students’ 
mathematics achievement (Lindström et al., 2024). However, not all studies have 
found direct relationships between teacher quality and academic achievement 
(Blömeke et al., 2022; Blömeke & Olsen, 2019). Blömeke et al. (2022) found that 
teacher quality did not directly relate to academic achievement but teaching quality 
mediated the relationship between teacher quality and student achievement. Their 
findings suggest that teachers' pedagogical and instructional knowledge are 
predictors of classroom management and instructional clarity, which in turn 
influence student learning outcomes. 

Defining teaching quality 
In educational research, the definitions teaching quality and instructional quality have 
often been used interchangeably. To address this inconsistency, Charalambous and 
Praetorius (2022) emphasised the need for a standardised vocabulary and 
recommended adopting teaching quality as the preferred term. At the beginning 
of my PhD journey, I used the definition of instructional quality (Study II), but as my 
studies and research progressed, I aligned with the recommendation for 
standardised terminology (Charalambous & Praetorius, 2022) and adopted teaching 
quality in subsequent studies (Study I and III) and in this integrative essay. 

Teaching quality is a multidimensional concept referring to the teacher’s 
observable behaviour in the classroom. It comprises several interrelated 
subdimensions, such as instructional strategies and practices designed to engage 
students in teacher-student interactions and support their learning (Pianta & 
Hamre, 2009). In addition to the teacher’s observable behaviour and practices, 
high-quality teaching also requires general pedagogical knowledge (GPK) and 
pedagogical content knowledge (PCK) (Guerriero, 2017). These knowledge 
domains help the teacher to manage the classroom effectively and adapt 
instructions to the needs of the students. Moreover, the social context of the 
classroom plays a crucial role in shaping teaching and learning processes. 
Classrooms are situated and co-constructed contexts, where the interactions 
between students and the teacher simultaneously influence and shape the learning 
environment (Eccles & Wigfield, 2020). 
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Previous research on teaching quality has employed both qualitative and 
quantitative approaches, including various methods, conceptualisations, and 
perspectives. Teaching quality has been studied from perspectives such as the 
students’, teachers’, and external observers’ perspectives. Different frameworks 
define the main aspects of teaching quality (Senden et al., 2022). The conceptual 
model proposed by Nilsen and Gustafsson (2016) defines teaching quality as 
comprising four subdimensions: supportive climate, clarity of instruction, 
cognitive activation, and classroom management (see Fig. 1). Previous research 
has conceptualised teaching quality using one or several of these sub-dimensions 
(Kyriakides et al., 2013; Panayiotou et al., 2021). Some studies include three 
subdimensions of teaching quality (Senden et al., 2022) whereas others focus on a 
single subdimension (Blömeke & Olsen, 2019; Toropova et al., 2019). In this 
thesis, teaching quality is pragmatically operationalised comprising the two 
subdimensions available in the TIMSS 2019 student questionnaire: classroom 
management and instructional clarity. Previous research has identified classroom 
management and instruction clarity as core aspects of teaching across different 
educational systems and cultural contexts. Both aspects are considered 
fundamental aspects of teachers’ GPK, facilitating teachers to adapt their teaching 
to the situated context of each classroom (König & Blömeke, 2012). 

Classroom management refers to the structural-organisational activities the teacher 
uses to create a positive, calm, and productive learning environment. These 
activities are considered generic across all subject matters. The teacher establishes 
social norms and rules to facilitate instruction and engage students in a positive 
working climate, thus providing them with learning opportunities (Nilsen & 
Gustafsson, 2016). The situated context of each classroom varies across time, 
cultures, and contexts. This means that classroom management is dynamic and 
evolves accordingly. The teacher has to adjust their actions to suit individual 
students and the specific moment in the classroom (Wubbels, 2011). 

Instructional clarity refers to how effectively teachers use pedagogical techniques 
to support student learning. In the classroom, teachers must manage a multitude 
of instructional processes and complex social interactions, adapting instructions, 
explanations, scaffolding strategies to meet each student’s proficiency and giving 
appropriate feedback for increased learning (Baumert et al., 2010; Goe, 2007; 
Hafsteinsdóttir et al., 2021; Vygotsky, 1978). Instructional clarity encompasses not 
only providing students with clear instructions and explanations but also offering 
each student with appropriate support and challenges, as well as linking new 
concepts to previously learnt knowledge (Nilsen & Gustafsson, 2016). Thus, 
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presenting students with more demanding tasks is insufficient. Depending on each 
student’s aptitude and cognitive ability, appropriate instructional support and 
scaffolding are also needed to promote understanding and learning (Vygotsky, 
1978). This requires both general pedagogical knowledge (GPK) and pedagogical 
content knowledge (PCK), including subject-specific instructional strategies and 
didactics. Such instructional strategies vary between subjects. For example, 
mathematics instruction tends to be more direct and is characterised by procedural 
fluency, conceptual understanding, and problem-solving, compared to other 
subjects (Cohen et al., 2003; Lester, 2007). However, the degree of subject-specific 
instruction also varies across educational stages. In primary education, GPK plays 
a more prominent role. In Grade 4 mathematics classrooms, mathematics 
instructions are more generic and focused on fundamental concepts, classroom 
routines, and general teaching strategies. Whereas in an eighth-grade mathematics 
classroom, the increased complexity of the subject-specific content requires more 
specialised content knowledge (CK) and a subject-specific approach regarding the 
instructional methods. Consequently, instructional strategies at primary school 
could be considered generic and part of GPK, as they are applicable across 
multiple subjects. 

Defining academic self-concept 
When examining factors influencing student learning outcomes, it is important to 
consider students’ self-perceptions and self-beliefs, as these are significant 
predictors of academic achievement (Marsh & Craven, 2006; Shavelson et al., 
1976; Stankov & Lee, 2017). Self-perceptions and self-beliefs are important 
psychological constructs that shape an individual’s thoughts, behaviour, and 
emotions (Eccles & Wigfield, 2023). In social sciences research different 
constructs are used when discussing self-perceptions and self-beliefs. For example, 
in educational research constructs such as self-esteem, self-efficacy, self-
confidence, and self-concept are often examined (Eccles & Wigfield, 2002; Marsh 
& Craven, 2006). The definition of self-esteem refers to an individual’s overall 
evaluation of their worth and value (Rosenberg et al., 1995). The next construct, 
self-efficacy, denotes an individual’s belief in their ability to succeed in a specific 
task that directly influences their motivation, effort, and persistence while actively 
engaging with the task (Bandura, 1997). The third definition, self-confidence, 
refers to a more general belief in one’s ability to succeed in a certain domain (e.g., 
mathematics) Unlike self-efficacy, self-confidence is less task-specific and is 



 42 • DOES TEACHING QUALITY MATTER FOR STUDENT LEARNING OUTCOMES? 

 

influenced by recent success or failures, consequently making it fluctuate over time 
(Stankov et al., 2014). 

The fourth construct, the self-concept, denotes an individual’s perceptions and 
beliefs in their ability to succeed which is shaped by their previous experiences and 
interactions with peers (Eccles & Wigfield, 2023; Marsh & Craven, 2006; 
Shavelson et al., 1976). Self-concept has a hierarchical structure, with an 
overarching general self-concept divided into two domains: non-academic self-
concept and academic self-concept. Non-academic self-concept includes social, 
emotional, and physical aspects, while academic self-concept is divided into 
subject-specific subdomains, such as mathematics, science, and history (Marsh & 
Craven, 2006; Marsh & Martin, 2011; Shavelson et al., 1976). 

Academic self-concept (ASC) is a multidimensional concept, which has been 
conceptualised and operationalised in various ways and is often measured through 
subjective self-reports (Shavelson et al., 1976). In educational research, ASC is one 
of the strongest non-cognitive predictors of mathematics achievement (Hattie, 
2009; Marsh et al., 2005; Stankov & Lee, 2017; Stankov et al., 2014). Additionally, 
ASC has been suggested as a tool for addressing social inequity in education, as 
promoting a positive ASC may contribute to narrowing achievement gaps (Marsh 
& Craven, 2006). Teaching quality has been found to be interrelated with students’ 
cognitive appraisals, influencing both academic achievement and emotions related 
to achievement activities (Lazarides & Raufelder, 2021). 

The relationship between academic self-concept (ASC) and academic 
achievement (ACH) is complex, and has been explored through three different 
models, each reflecting different perspectives, directions, and relations. The self-
concept enhancement model proposes that the academic self-concept is a 
determinant of academic achievement (ASC ® ACH), as students with high ASC 
are more likely to have higher academic achievement (Marsh, 1994). The skill 
development model suggests the reverse relationship, where academic 
achievement is a prerequisite for academic self-concept (ACH ® ASC), meaning 
that high academic achievement improves students’ ASC (Calsyn & Kenny, 1977). 
The reciprocal effects model suggests that academic achievement and ASC 
reinforce each other mutually in a reciprocal relationship (ACH « ASC), creating 
a feedback loop in which students’ academic self-concept shapes, and is shaped 
by, their academic achievement (Marsh et al., 2005). In the reciprocal effects 
model, environmental factors are acknowledged to influence this reciprocal 
relationship (Ramazan et al., 2023). Based on theory and empirical research, the 
reciprocal effects model was developed after methodological advances, such as 
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structural equation modelling, that enabled deeper analyses of these interactions 
(Marsh et al., 2005). Students’ self-concept in mathematics, is linked to the social 
context and the classroom interactions, which in turn influence students’ 
achievement (Eccles & Wigfield, 2023; Marsh & Martin, 2011; Shavelson et al., 
1976). This highlights the importance of both the individual student’s perceptions 
as well as the collective classroom environment in shaping students’ experiences 
and learning outcomes. 

The TIMSS 2019 Questionnaire Framework (Mullis & Martin, 2017), reports 
that a subject-specific self-concept is measured using the ‘student confidence in 
mathematics’ scale in the student questionnaire. Previous TIMSS assessment 
cycles have “shown a strong relationship between students’ academic self-concept 
and their achievement”, as reflected in the ‘student confidence in mathematics’ 
scale (Hooper et al., 2017, p. 72). However, TIMSS does not provide a theoretical 
rationale for defining the scale as ‘student confidence in mathematics’ instead of 
‘mathematics self-concept’, nor does TIMSS elaborate on conceptual foundations 
or the items within the scale (Eklof, 2006). Additionally, TIMSS offers no 
theoretical underpinning for how the scale is conceptualised and operationalised, 
or how it aligns with previous research on academic self-concept. In the TIMSS 
questionnaire, students assess their mathematics confidence reflected in their 
perceived ability to succeed which is based on prior experiences and comparisons 
with their peers (Hooper et al., 2017; Marsh & Craven, 2006). In this thesis, the 
definitions of academic self-concept and mathematics confidence will be used 
interchangeably to refer to the students’ self-reported beliefs in their ability to 
succeed academically in mathematics. 

A conceptual model of teaching quality and the 
situated classroom context 
Taken together, the theories and frameworks discussed in this chapter suggest that 
student learning outcomes are associated with both teaching quality and student 
background characteristics. However, existing frameworks have, to a lesser extent, 
addressed how the situated classroom context could relate to teaching quality when 
examining student learning and its variations. While the conceptual model of 
determinants of student outcomes by Nilsen and Gustafsson (2016), emphasises 
the various aspects of teacher and teaching quality at the classroom level, less 
attention is paid to the role of the situated classroom context and the nesting of 
students within classrooms. Teaching quality is not solely determined by the 
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teacher but is co-constructed through the situated interactions between students 
and the teacher in the classroom. Students bring different background 
characteristics, aptitudes, and motivation to the classroom composition while 
engaging in the classroom processes, which include teacher-student interactions 
and students’ affective interpretations of these classroom processes. This situated 
classroom context is highlighted in the SEVT model (Eccles & Wigfield, 2023). 
The SEVT model examines how individual student’s aptitude and beliefs shape 
their motivation and academic achievement (Eccles & Wigfield, 2023). It includes 
the classroom interactions between the teacher and students, and between peers. 
Subsequently, by building on both the SEVT model and conceptual model of 
determinants of student outcomes (Nilsen and Gustafsson (2016), this thesis 
proposes an extended model for examining teaching quality and the situated 
classroom context. Thus, the conceptual model of teaching quality and the situated classroom 
context is introduced as a guiding framework for examining and understanding 
teaching quality as a classroom-specific construct and its relationship to student 
learning outcomes (see Fig. 3). 
 



 

 

Chapter 3 Literature review 

To contextualise the thesis, this chapter presents previous research on the 
relationships between teaching quality and student learning outcomes. First, the 
literature review discusses research on the relationships between teaching quality, 
with the subdimensions of classroom management and instructional clarity, and 
mathematics achievement. The next section presents previous research on the 
relationships between teaching quality, students’ mathematics confidence, and 
academic achievement. The last section addresses validity concerns associated with 
using questionnaire data in secondary analysis. 

Teaching quality and student learning 
outcomes 
Teaching quality is a multidimensional construct lacking consensus within the 
research field on its operationalisations, conceptualisations, or theoretical 
framework (Nilsen & Gustafsson, 2016; Senden et al., 2022). As a result, research 
on the relations between teaching quality and student learning outcomes has 
reported inconsistent findings, with variations depending on the subject matter, 
country, student age, self-reports from students or teachers, and differences in how 
teaching quality is conceptualised and operationalised. Despite these 
inconsistencies, teaching quality is recognised as a key determinant of student 
learning outcomes (Darling-Hammond, 2021; Guerriero, 2017; Hattie, 2009). In a 
second-order meta-analysis, Hattie (2009) reported a positive relationship between 
student learning outcomes and teachers’ behaviour and interactions in the 
classroom. 

Several studies have examined the relationships between teaching quality and 
student learning outcomes drawing on PISA data. One such study, a longitudinal 
study of 194 German mathematics classrooms in PISA 2003, examined the 
relationships between students’ mathematics achievement, mathematics 
motivation, teacher competence, and teaching quality (Kunter et al., 2013). Their 
study investigated various teacher-related factors, such as mathematical 
pedagogical content knowledge (PCK), enthusiasm, self-regulatory style, cognitive 
activation, and classroom management, and their associations with student-
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perceived support, enjoyment and achievement in mathematics. Kunter et al. 
(2013) employed a 1-year repeated-measures design to assess the effects of 
teaching quality on both academic achievement and motivation. Their findings 
showed that teachers with greater PCK and more enthusiasm provided better 
learning support and demonstrated more effective classroom management. They 
reported that these factors had a positive influence on both students’ academic 
achievement and motivation. 

Using the same German PISA 2003 data, along with the national follow-up in 
2004 (N = 3,738), Atlay et al. (2019) examined the relationships between teaching 
quality and mathematics achievement. Teaching quality was measured through 
student-reported classroom management, cognitive activation, and supportive 
climate. The analysis controlled for prior mathematics achievement to account for 
baseline differences in student performance. In this study, Atlay et al. (2019) found 
a significant positive relationship between classroom management and 
mathematics achievement. Whereas no significant relationship was found for 
supportive climate or cognitive activation (Atlay et al., 2019). Contrary to their 
hypothesis, Atlay et al. (2019) found that the achievement gap increased, as 
students with high socioeconomic status (SES) benefitted more from cognitive 
activation and a supportive climate than the students with lower SES. This finding 
aligns with a Swedish study showing that high-SES students benefitted more from 
teachers’ mathematics instructions, thereby contributing to widening the Swedish 
achievement gap (Hansson, 2012). 

Teacher quality and teaching quality have been the focus of several studies 
based on TIMSS data. Blömeke et al. (2016) used TIMSS 2011 data from 205,515 
students in 10,059 fourth-grade classrooms in 47 countries to investigate the 
relationships between teacher quality, teaching quality, and mathematics 
achievement. Teacher quality was measured through formal teacher certification, 
professional development activities, and a sense of preparedness. Teaching quality 
was measured using six items in the teacher questionnaire, capturing clear 
instruction, cognitive activation, and supportive climate. Blömeke et al. (2016) 
showed that teacher quality, specifically teacher education and specialisation, was 
significantly related to both teaching quality and student achievement. However, 
there was substantial variation across countries. Blömeke et al. (2016) reported that 
students with higher mathematics achievement were generally taught by more 
experienced teachers, and these teachers had higher instructional quality across 
countries. However, the directions of these relationships varied, with some 
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countries showing significant effects in the opposite direction (Blömeke et al., 
2016, p. 38). 

Similarly, using TIMSS 2011 Grade 8 data, Nilsen and Bergem (2020) 
investigated how teacher competence and teacher education related to educational 
equity in Finland, Norway, and Sweden. Their study focused on teacher 
competence and instructional quality, measured by six indicators from the teacher 
questionnaire reflecting the subdimensions of instructional clarity, cognitive 
activation, and supportive climate. Their findings were consistent with previous 
research (e.g., Blömeke & Olsen, 2019; Nilsen et al., 2018), showing a significant 
relationship between teaching quality and mathematics achievement in some 
Nordic countries. However, teacher competence showed varying relationships 
with equity. In Finland, the impact of SES was of greater significance in classrooms 
where teachers specialised in mathematics and reported having high instructional 
quality. Similarly, in Sweden, high teacher competence increased the impact of SES 
on achievement. In contrast, in Norway, teacher competence reduced the impact 
of SES on mathematics achievement. Nilsen and Bergem (2020) concluded that, 
in their study of TIMSS 2011, teacher competence contributed to increasing the 
mathematics achievement gap between low- and high-SES students. They 
explained that competent teachers were unequally distributed between low- and 
high-SES classrooms. However, this pattern was not found in Norway, as teacher 
competence seemed to mitigate educational inequities related to SES. Additionally, 
Nilsen and Bergem (2020) discussed construct under-representation in 
instructional quality, as their study used six items from the teacher questionnaire, 
two items for each subdimension (instructional clarity, cognitive activation, and 
supportive climate). 

Classroom management and student learning outcomes 
Classroom management refers to the structural-organisational activities 
undertaken by the teacher to instruct and engage students while establishing rules 
and maintaining order within the classroom (Emmer & Stough, 2001). Effective 
classroom management requires teachers to anticipate and navigate the complex 
social interactions and the multitude of processes occurring in the classroom 
(Marzano et al., 2003). More precisely, to support student learning, teachers must 
adapt their structural-organisational strategies, instructional methods, and 
scaffolding techniques to align with each student’s proficiency level at a given time 
(Baumert et al., 2010; Goe, 2007; Hafsteinsdóttir et al., 2021; Vygotsky, 1978). The 
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more time a student actively engages in learning activities without disruptions, the 
greater their opportunity to learn and achieve (Guerriero, 2017). 

Meta-analyses have shown that classroom management has a substantial effect 
on student achievement. A meta-analysis of 100 studies found that strong teacher-
student relationships served as the foundation for effective classroom 
management (Marzano et al., 2003). Similarly, a meta-analysis of 47 studies, 
exploring the effects of classroom management and students’ academic and social-
emotional learning concluded that classroom management is a prerequisite for 
students’ learning opportunities (Korpershoek et al., 2016). Their meta-analysis 
reported that while classroom management was positively and significantly related 
to students’ academic learning outcomes, it did not significantly relate to students’ 
motivation. In a second-order meta-analysis by Hattie (2009), classroom 
management had an effect size of 0.35 on achievement, slightly below the 0.40 
threshold considered to indicate a particularly strong impact (Hattie, 2009). 
Meanwhile, a meta-analysis by Wang et al. (1993) found that the student learning 
outcomes were not only influenced by students’ cognitive ability, motivation, and 
home environment but also by teacher-student interactions and classroom 
management. Their findings, aligned with the Carroll (1963) model, emphasising 
that the more time students can focus on learning tasks without disruptions, the 
greater their academic achievement (Wang et al., 1993). Beyond academic 
achievement, it has been suggested that effective classroom management may 
mitigate negative classroom dynamics. For instance, effective classroom 
management has been shown to act as a buffer against bullying (Gomes et al., 
2020; Rutkowski, L., & Rutkowski, 2016). 

Previous research based on TIMSS data has found positive relationships 
between classroom management and mathematics achievement. A study drawing 
on TIMSS 2015 from Norway, Germany, and the Flanders region of Belgium, 
investigated the relationships between instructional quality and mathematics 
achievement (Bellens et al., 2019). Instructional quality was measured through 
classroom management (5 items), cognitive activation (5 items), and supportive 
climate (5 items in Germany and Flanders, but 10 items in Norway). Their study 
also accounted for student background factors, including the number of books at 
home as a proxy for SES and language spoken at home as an indicator of ethnicity. 
Bellens et al. (2019) found significant and positive relationships between classroom 
management and mathematics achievement across all three countries. Similarly, a 
longitudinal study using TIMSS data from German secondary mathematics 
classrooms followed students through two follow-ups in Grades 7 and 8 (Kunter 
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et al., 2007). This study examined the relationships between mathematics interest, 
and classroom management, measured by rule clarity and monitoring (Kunter et 
al., 2007). Contrary to their expectations, Kunter et al. (2007) found significant 
positive relationships between classroom management and mathematics 
achievement at the individual level but not at the classroom level. 

Instructional clarity and student learning outcomes 
Teachers’ instructional clarity is a multidimensional construct referring to how 
efficiently teachers use pedagogical techniques to provide students with clear 
instructions, appropriate support, and challenges while linking new concepts to 
prior knowledge (Nilsen & Gustafsson, 2016). Previous research has 
conceptualised and operationalised instructional clarity in various ways (Titsworth 
et al., 2015). In TIMSS, instructional clarity was first introduced as a distinct scale 
in the 2019 assessment. However, in earlier TIMSS assessments, the supportive 
climate scale included indicators related to instructional clarity (Nilsen & 
Gustafsson, 2016). 

Meta-analyses have shown that instructional clarity has a substantial influence 
on student achievement. In a second-order meta-analysis, Hattie (2009) found that 
dimensions of instructional clarity had a large effect on students’ academic 
learning, well above the suggested threshold of 0.40. For example, teacher clarity 
had an effect size of 0.75 on academic achievement. When teachers provided 
students with appropriate challenges or support through scaffolding, the effect size 
increased to 0.82. Furthermore, when teachers integrated new instruction with 
students’ prior knowledge, the effect size reached 0.93 (Hattie, 2009). Similarly, 
two meta-analyses exploring the relationship between teacher clarity and student 
learning found that teacher clarity had a stronger relationship to students’ affective 
learning than their cognitive learning (Titsworth et al., 2015). However, Titsworth 
et al. (2015) cautioned that these findings may be subject to positive bias, as clarity 
is often assumed to be positively associated with achievement. Additionally, their 
findings suggest that some students may feel annoyed or frustrated by excessive 
instructions, and in these cases, instructional clarity could negatively influence 
students’ affective outcomes (Titsworth et al., 2015). 

Previous research using TIMSS data has found positive relationships between 
instructional clarity and mathematics achievement. A study of Swedish TIMSS 
2003 Grade 8 data found that mathematics achievement was higher when teachers 
provided appropriate scaffolding and support (Hansson, 2012). This study 
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emphasised the importance of scaffolding, particularly for second language 
learners, highlighting the need for teachers to offer targeted support. 

A more recent study, using data from all participating European countries in 
TIMSS 2015, found that student-perceived instructional clarity was positively 
associated with students’ intrinsic motivation (Konstantinidou & Kyriakides, 
2022). Similarly, Blömeke and Olsen (2019) analysed TIMSS 2011 data from 
students in Grades 4 and 8 across five countries (England, Norway, South Korea, 
Thailand, and Tunisia) to examine the relationships between instructional clarity, 
academic achievement, and non-cognitive outcomes. Their study found that 
instructional clarity had a direct positive effect on students’ enjoyment of learning 
mathematics and science. 

Mathematics confidence, teaching quality, and 
student learning outcomes 
Student’s academic self-concept is one of the strongest non-cognitive predictors 
of academic achievement (Hattie, 2009; Marsh et al., 2005; Stankov & Lee, 2017; 
Stankov et al., 2014). Previous research has demonstrated a reciprocal relationship 
between academic self-concept and academic achievement (e.g., Creemers & 
Kyriakides, 2007; Marsh & Craven, 2006; Marsh et al., 2005). A prominent 
example of this reciprocal relationship was found in a longitudinal study by Marsh 
et al. (2005), involving 5,659 German 7th graders. Their findings showed that 
mathematics interest and achievement were not only strongly influenced by 
academic self-concept, but also reciprocally reinforced each other. Marsh et al. 
(2005) concluded that “the most effective strategy is to improve academic self-
concept, interest, and academic achievement simultaneously” (Marsh et al., 2005, 
p. 413). As a result, academic self-concept functions both as an outcome variable 
and as a mediating variable, shaping and explaining academic achievement (Chen 
& Lu, 2022; Marsh & Craven, 2006). 

Students’ general self-confidence and academic achievement improve when 
they have positive social relationships with their teachers, and when their learning 
needs are effectively met (Fan & Williams, 2018; Hattie & Yates, 2013; Ryan & 
Deci, 2000). Conversely, students’ low academic self-concept has been linked to 
lower academic achievement (e.g., Lazarides & Ittel, 2012; Liu & Meng, 2010). 
Students with low academic self-confidence and who perceive themselves as 
having limited ability to succeed are more likely to feel demotivated, which may 
hinder their academic performance (Legault et al., 2006). Previous research has 
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found that self-confidence and self-esteem are generally high in younger students 
but tend to decline with age (Orth et al., 2012). Additionally, gender differences 
have been found, with boys tending to rate their abilities higher than girls (Orth et 
al., 2012). 

Research investigating the relationship between student-perceived academic 
achievement and affective outcomes, such as motivation and self-concept, has 
identified a cross-level paradox (Shen & Pedulla, 2000; Shen & Tam, 2008). At the 
individual level, a positive relationship is observed between academic self-concept 
and academic achievement. However, at the next level, such as classroom or 
school, a negative relationship emerges between academic self-concept and 
academic achievement (Chen & Hastedt, 2022; Marsh et al., 2019). This 
paradoxical negative relationship at the higher level may occur when students 
attend high-achieving schools and perceive themselves as having a lower self-
concept compared to students of equal ability attending low-achieving schools. 
This paradox is referred to as the Big-Fish-Little-Pond Effect (Marsh et al., 2019). 
A TIMSS 2015 study, involving students in Grades 4 and 8 across 57 countries, 
investigated this paradox by examining the non-cognitive scales of academic 
confidence, enjoyment of learning, and achievement outcomes in mathematics and 
science (Chen & Hastedt, 2022). To ensure the validity of their findings, the 
researchers tested for measurement invariance across the educational systems. 
They confirmed the non-cognitive scales to be measurement invariant and 
consistent across countries. However, Chen and Hastedt (2022) highlighted 
inconsistencies in the operationalisations of the construct of academic self-concept 
in previous research into the Big-Fish-Little-Pond Effect. They argued that 
establishing a consensus on which items to include in such studies is vital for 
facilitating meaningful comparisons between studies. A recent study of Swedish 
15-year-old students (N = 24,771) showed that students in schools with higher 
average achievement reported lower self-concept in mathematics and language 
compared to those in schools with lower average achievement, even when 
individual achievement levels were comparable (Klapp et al., 2025). The study also 
found that the cognitive ability of the individual student moderated the negative 
Big-Fish-Little-Pond Effect in the mathematics domain, students with higher 
cognitive abilities were less affected than their peers with lower cognitive abilities. 

Teachers’ instructional support has been identified as a significant contributor 
to students’ mathematics self-concept (Ramazan et al., 2023). Analysing data from 
the USA PISA 2012 sample, Ramazan et al. (2023) examined how the relationship 
between instructional support and mathematics self-concept varied depending on 
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students’ primary language spoken at home. Students were grouped into two 
categories, those who spoke English at home (86%) and those who spoke Spanish 
or other languages at home (14%). Ramazan et al. (2023) found that for students 
in the ‘other-language-at-home’ group, the relationship between teachers’ 
instructional support and mathematics self-concept was nonsignificant. 
Additionally, students in this ‘other-language-at-home’ group who perceived 
higher levels of instructional support from their teachers had lower mathematics 
achievement. Ramazan et al. (2023) concluded that students’ mathematics self-
concept was reinforced when students perceived that their teachers liked them, 
treated them fairly, and created safe and orderly classrooms. This finding aligns 
with previous research by Lazarides and Raufelder (2021), which reported 
classroom management and teacher-student relations as significant predictors of 
mathematics self-concept. 

A recent study drawing on TIMSS 2019 data from Grade 8 in England and 
Hong Kong explored the relationships between classroom management, 
instructional clarity and three outcomes: achievement, boredom, and enjoyment in 
mathematics (Chen & Lu, 2022). The study also examined the mediating role of 
mathematics self-concept and students’ value of mathematics. The sample 
included only eighth-grade mathematics students whose parents were born in 
Hong Kong (N = 1,146) and in England (N = 1,981). Chen and Lu (2022) found 
that instructional clarity was significantly related to mathematics self-concept for 
students in both Hong Kong and England. Additionally, their findings revealed 
significant indirect relationships between instructional clarity and mathematics 
achievement, mediated through academic emotions, in both countries, although 
stronger in Hong Kong (Chen & Lu, 2022). However, their study also reported a 
significant negative direct effect between instructional clarity and achievement for 
students in England, while this relationship was nonsignificant for students in 
Hong Kong (Chen & Lu, 2022). This finding aligns with previous research 
(Ramazan et al., 2023; Titsworth et al., 2015). Chen and Lu (2022, pp. 8-9) 
explained that “excessively extensive or comprehensive instruction may restrict 
students' opportunities for individual discovery, diminish their motivation to learn, 
and ultimately compromise their academic performance”. Their study also found 
that classroom management was positively associated with mathematics 
achievement for students in England. By contrast, in Hong Kong, a negative 
perception of classroom management was associated with lower self-concept, a 
relationship not observed in England (Chen & Lu, 2022). Although their study 
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accounted for students’ background variables (gender, books as a proxy for SES, 
and age), the authors chose not to present these estimates, citing clarity as a reason. 

Together, the studies discussed in this chapter highlight the challenges in 
conceptualising and operationalising latent constructs. The variation in indicators 
used to define academic self-concept across different studies complicates direct 
comparisons and limits the generalisability of the findings (Liu & Meng, 2010). 

Questionnaire data and validity 
Self-reported survey data is widely used in research, both in questionnaires 
constructed by the researcher and in secondary analysis of existing data. To ensure 
valid, reliable, and unbiased research, questionnaire items must demonstrate high 
validity and reliability (Messick, 1989; Spector, 1992). However, the way the 
questionnaire items are constructed can introduce method effects and response 
biases, that could influence the accuracy of the findings (DiStefano & Motl, 2006). 

Likert scales 
International Large-Scale Assessment (ILSA) questionnaires, such as TIMSS, use 
rating scales where respondents indicate the extent to which they agree or disagree 
with the statements. A commonly used format in questionnaires is the Likert scale. 
This scale typically features multiple response points, which are presented in either 
ascending or descending order. Previous research has indicated a left side selection 
bias, leading to a response-order effect, which may inflate responses on the left-
side (Chyung et al., 2018). To mitigate this issue, using ascending scales has been 
suggested as a more reliable approach (Chyung et al., 2018). TIMSS employs 
various types of Likert scales. Some consist of four response options (e.g., 1 = I 
agree a lot, 2 = I agree a little, 3 = I disagree a little, and 4 = I disagree a lot). 
Others include a neutral midpoint (3 = I neither agree nor disagree), while some 
use a reversed continuum, where items range from both disagree to agree 
depending on the wording of each item (Hooper et al., 2013). 

Mixed-worded scales 
Questionnaires can include mixed-worded scales to ensure the construct validity 
of latent variables. Such scales are suggested to maintain the respondents’ attention 
and engagement while reducing acquiescence response bias, where respondents 
tend to consistently agree with statements without careful consideration (Marsh, 
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1994; Roszkowski & Soven, 2010). There are four ways in which a mixed-worded 
scale can be presented: a direct positive mode (‘Mathematics is fun’), a negated 
positive mode by adding a negative word (‘Mathematics is not fun’), a direct 
negative mode (‘Mathematics is boring’), and a negated negative mode 
(‘Mathematics is not boring’) (Colston, 1999). 

In a study examining the reverse directional items in the TIMSS 2011 scale of 
‘students confident in mathematics’, Hooper et al. (2013) found that items phrased 
in opposite directions of the scale showed different psychometric properties 
compared to those aligned with the scale. This finding was stronger for Grade 4 
students than for Grade 8 students. Similarly, Michaelides (2019) analysed the same 
dataset but focused on fourth-grade students. Findings showed signs of bias as 
students with lower linguistic ability failed to interact consistently with the 
negatively worded items that had a reverse direction (e.g. mathematics is not 
boring). Additionally, these items were found to be non-metric invariant across 
countries, indicating that students did not respond to the meaning of the items 
consistently (Michaelides, 2019). In secondary analyses involving scales with items 
of opposite directions the items are recoded to ensure consistency in direction. In 
this process, items expressing unfavourable agreement are reversed, so that 
positive agreement receives a high value on the Likert scale (e.g., 4) and negative 
agreement a low value on the Likert scale (e.g., 1) (van Sonderen et al., 2013). 

Questionnaires using mixed-worded scales sometimes show inconsistencies in 
respondents’ answers due to various factors. Respondents could be influenced by 
social desirability, making them agree with positively phrased statements, 
regardless of their true opinion (Spector, 1992). For example, when engaging with 
a statement such as ‘I am good at mathematics, respondents may agree because it 
is a socially desirable response. However, when presented with negatively worded 
items, respondents may give untruthful answers due to various factors. For 
instance, respondents may misunderstand or not read the statement thoroughly, 
experience fatigue, or fail to interpret the item correctly (Merritt, 2012; Steinmann, 
Sánchez, et al., 2022; van Sonderen et al., 2013). Additionally, negative wording 
may increase the linguistic complexity of the item, making the item more difficult 
to interpret and more cognitively demanding (Michaelides, 2019; Wang et al., 
2018). This issue is particularly relevant for younger students or those with limited 
reading or language proficiency, as they could experience negatively worded items 
as more cognitively demanding (Marsh, 1994; Steinmann, Strietholt, et al., 2022; 
Van Dam et al., 2012). Given this, it has been suggested that negatively worded 
items “should not be used in secondary data analyses” (Marsh et al., 2013, p. 124). 
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Supporting this concern, a study on measurement invariance of attitudinal scales 
in TIMSS 2019, comprising 58 countries in Grade 4 and 39 countries in Grade 8 
(Reynolds et al., 2022), found that the non-invariance observed in some items 
belonging to attitudinal scales was related to negatively worded and reverse coded 
items. Additionally, Reynolds et al. (2022) suggested that cultural differences in 
how teachers use praise to shape student behaviours may contribute to the 
observed non-invariance in some mixed-worded attitudinal scales. 

Previous research comparing items in mixed-worded scales has shown that 
negatively worded items can reduce the scale’s internal consistency. These items 
often produce factor loadings below 0.4, a threshold below which items are 
considered unreliable for measuring latent constructs (Chiu, 2008). As a result, 
combining positively and negatively worded items may complicate the factorial 
structure of an instrument and introduce method effects (Michaelides, 2019; Wang 
et al., 2018). Some studies suggest that removing negatively worded items can 
improve the scale’s reliability and internal consistency (Roszkowski & Soven, 2010; 
Ye & Wallace, 2014). For example, when removing negatively worded items, the 
internal consistency was improved for the scale ‘psychological sense of school 
membership’ (PSSM) scale (Ye and Wallace, 2014). In addition, removing 
negatively worded items may help avoid construct-irrelevant multidimensionality 
and reduce method effects (Scherer & Nilsen, 2016). Other strategies include 
separating positively and negatively worded items into two separate sets 
(Roszkowski & Soven, 2010; van Sonderen et al., 2013), or using a transformed 
index consisting of three levels (e.g., Berger et al., 2020). However, some 
researchers choose to include some or all scale items in the analyses, regardless of 
their wording direction (e.g., Eklof, 2007). If scale items are not properly recoded 
and aligned, mixed-worded scales may produce biased results, leading to method 
effects which may compromise the validity of the analysis (Spector, 1992). 

Method effects and response bias 
Method effects and response bias are well-known threats to construct validity in 
questionnaire-based research (Messick, 1989). Method effects arise when 
respondents react to the format of the instrument, rather than the underlying 
construct it is intended to measure. Response bias refers to respondents answering 
items systematically based on factors such as cognitive complexity, social 
desirability, or method issues of the questionnaire (Messick, 1989). When 
positively and negatively worded items within a scale are found to measure 
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different constructs, they can introduce method effects and response bias, and 
thus, threaten construct validity, (Marsh, 1994; Scherer et al., 2016; van Sonderen 
et al., 2013) which could lead to construct-irrelevant variance (Messick, 1989). Such 
variance is unrelated to the intended latent construct and reduces the factorial and 
statistical validity of a scale (DiStefano & Motl, 2006), and may challenge the 
internal consistency reliability of a scale (Roszkowski & Soven, 2010; Ye & 
Wallace, 2014). 

Hooper et al. (2013) concluded that reverse directional items in the TIMSS 
2011 scale ‘students confident in mathematics’ introduced construct-irrelevant 
variance. Their analysis of this mixed-worded scale showed that simply reverse-
coding negatively worded items was insufficient to render them equivalent to the 
positively worded items. Consequently, the inclusion of such items in secondary 
analysis may threaten construct validity as it could introduce construct-irrelevant 
variance (Messick, 1989). 

Taken together, previous research highlights the presence of method effect and 
response bias with mixed-worded scales. If secondary analyses drawing on ILSA 
questionnaire data do not account for these issues, the construct validity of the 
scale could be compromised. Despite this risk, few secondary studies using ILSA 
data address the construct validity of the indicators used in their analyses. Little 
attention has been given to how item phrasing, reverse item direction, or 
translation differences may introduce method effects and influence the 
relationships found in the analysis (Rosén & Nilsen, 2024). 
 



 

 

Chapter 4 The cultural context 

The following chapter presents the cultural context of the thesis. Sweden is the 
primary focus of Studies I and II. In Study III, the scope expands to include four 
Nordic countries: Denmark, Finland, Norway, and Sweden. 

The Nordic context 
The Nordic countries comprise Denmark, Finland, Iceland, Norway, and Sweden, 
and additional autonomous regions. Åland is an autonomous region of Finland 
and Greenland and Faroe Islands are autonomous territories of Denmark (Nordic 
Co-operation, nd). The Nordic Council serves as the official body for inter-
parliamentary co-operation across the Nordic nations. The populations of these 
countries are relatively small. Sweden is the most populated country with 
approximately 10.5 million inhabitants, followed by Denmark and Norway each 
with around 6 million. Finland has a population of roughly 5.5 million, and Iceland 
is the smallest country, with around 400,000 inhabitants (Nordic Co-operation, 
nd). 

Ages for starting school differ slightly across the Nordic countries. While all 
Nordic children begin either preschool or comprehensive compulsory education 
(school) at the age of six, an important distinction exists. In Norway and Iceland, 
children start school the year they turn six. In contrast, children in Denmark, 
Finland, and Sweden begin a mandatory preschool class at the age of six and start 
school the following year. As a result, when participating in TIMSS, Norway 
samples Grade 5 students, while the three other Nordic countries sample students 
in Grade 4 (Nordic Co-operation, nd). 

Teacher education and certification in the Nordic countries vary in structure 
and specialisation. Currently, Finland, Norway and Sweden use a generalist 
approach, meaning that a generalist class teacher is responsible for multiple 
subjects during the first three years in primary school (Grades 1-3) (Volmari, 2019). 
In Sweden, class teachers for Grades 1-3 are certified to teach Swedish, 
mathematics, English, social science, and science/technology. For Grades 4-6, 
Swedish class teachers are certified in four subject matters (Swedish, mathematics, 
English, and one of the eligible subjects of PE, music, social science, or 
science/technology). In contrast, Danish primary students are taught by semi-
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specialised subject teachers (Volmari, 2019). A notable distinction is that Danish 
primary teacher education is run by vocational colleges, unlike the university-based 
programmes in the other Nordic countries (SOU 2024:81). In secondary school, 
all Nordic countries use specialised subject teachers for the three final years of 
compulsory education (Volmari, 2019). 

The Nordic countries have many similarities, such as a common history, shared 
political, cultural, and societal similarities. Additionally, these countries have 
common values around welfare, democracy, equity, openness, and gender equality 
(Lundahl, 2016; Nordic Co-operation, nd; Reimer et al., 2018). The common core 
values are reflected in the respective educational systems through what is often 
referred to as the ‘Nordic Model’ (Reimer et al., 2018). The Nordic Model, also 
known as ‘A School for All’, represents equal opportunities, fairness, inclusion, 
and equity in education (Blossing et al., 2014; Frønes et al., 2021; Lundahl, 2016). 
Nordic educational values are also considered child-centred, with a strong 
emphasis on meeting the needs of every child or student (Andersen, 2010). The 
Nordic, non-streamed, comprehensive school system is based on egalitarian 
principles, ensuring equal educational opportunities for all students (Blossing et 
al., 2014). This means that in all Nordic countries, each student, regardless of their 
background, should have access to high-quality education (Blossing et al., 2014). 
In line with these values, education is publicly funded and free of charge across all 
Nordic countries. 

At the same time, differences exist across the Nordic countries in areas such as 
language, climate, and educational policies. Although the Nordic countries share 
many values, their educational systems show national variations. Such variations 
include differences in policy documents, curricula, teacher education, and 
educational reforms. During the 1990s, all Nordic countries implemented 
educational reforms relating to decentralisation, funding, and parental school 
choice, but the extent and impact of these reforms varied between the countries 
(Lundahl, 2016). While education is publicly funded, there are independent 
organisations and companies running schools to varying extents (Frønes et al., 
2021). In Sweden, the marketisation of the educational system has gone further 
than in other Nordic countries. Profit-making companies are allowed to operate 
publicly funded schools to a larger extent in Sweden (Lundahl, 2016). This shift 
has contributed to growing differences in student performance at the school level 
in Sweden (Yang Hansen & Gustafsson, 2019). 

Differences in student performance also appear within public school systems. 
In Finland, there is evidence of classroom variation in performance (Yang Hansen 
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et al., 2014). Although Finland is known for high-quality education and educational 
equity, an early indirect streaming system exists that is not apparent at first glance 
(Lundahl, 2016). Mainly in urban areas, parents can choose specialised selective 
classes when their child begins Grades 1, 3 or 7 (Koivuhovi et al., 2022). These 
specialised classes focus either on academic subjects (e.g., mathematics; language) 
or non-academic subjects (e.g., music; sports) and students are selected via aptitude 
tests (Kosunen et al., 2020). This ability-based differentiation with students 
gathered in ‘classes with emphasis’, leads to a segregation with a ‘cream-skimming 
effect’, resulting in increased between-class differences (Bernelius & Vaattovaara, 
2016). 

The Swedish educational context 
In Sweden, schooling is compulsory from the age of six until the end of Grade 9, 
typically when students are 15 to 16 years old (SFS 2010:800). After completing 
compulsory school, students can apply for a non-compulsory three-year upper 
secondary education programme, which can be either academic or vocational in 
orientation. 

The Swedish educational context and reforms in the 1990s 
Until the late 1980s, Swedish schools were governed centrally by the state but 
during the 1990s, the Swedish educational system underwent a transformative 
decade with several reforms that completely changed its governance, funding, and 
structure (Sundberg, 2005). In 1991, reforms introduced decentralisation and 
deregularisation, transferring responsibility for schooling from the national 
government to Sweden’s 290 municipalities. As a result, the state was no longer in 
charge, instead, municipalities became responsible for providing students with 
equal education and equal access to it. In 1992, several key reforms were 
implemented. The ‘independent school reform’ allowed private actors to establish 
and run schools alongside the municipal schools. The independent schools could 
be operated by either private, profit-making companies or non-profit organisations 
and foundations (Skolverket, 2014). Like municipal schools, independent schools 
were tax-funded and free of charge for students. The same year, in 1992, the so-
called ‘school choice reform’ was introduced, granting parents the right to choose 
which school their children would attend, regardless of whether it was 
administered by municipal or independent school authorities. A school authority 
is defined as a local school entity responsible for providing the attending students 
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with an equitable, high-quality education, as stipulated in the Swedish Education 
Act (SFS 2010:800). Another reform of 1992 was the ‘school voucher system 
reform’, in which public educational funding followed the student to the school of 
their choice (Blossing et al., 2014). In 1994, a new curriculum and grading system 
were implemented (Sundberg, 2021). 

The reforms introduced in the 1990s led to the marketisation process of the 
Swedish school system, resulting in increased competition between schools, both 
municipal and independent, to attract students through parental choice (Fjellman, 
2019; Holmlund et al., 2014). As a result of these changes, the proportion of 
students attending independent schools has grown significantly. In 2022, 17.5% of 
students in compulsory education and 35.8% of students in upper secondary 
education attended independent schools (Skolverket, 2023a). During the academic 
year of 2023/2024, Swedish compulsory education was provided by 3,830 
municipal school authorities across 290 municipalities and 816 school authorities 
operated by 536 independent school organisations (Skolverket, 2023a). It is 
important to note that, in the Swedish context, there is a difference between 
independent schools and private schools. Both independent schools and municipal 
schools are publicly funded and free of charge for students. In contrast, Swedish 
private schools are financed through student tuition fees. However, such private 
schools are rare, with fewer than a handful operating across Sweden. 

Manifested inequalities in Sweden 
Swedish governmental reports and studies have highlighted growing inequities 
within the educational system, including increasing demographical segregation, 
sorting of students by family background, and widening achievement gaps 
(Gustafsson et al., 2016; Holmlund et al., 2014; SOU 2017:35; SOU 2019:40). 
These inequities are manifested in different ways. For instance, the academic 
achievement gap is widening as there is an increasing number of students who 
leave compulsory school without meeting the eligibility requirements for upper-
secondary education. In 2023, 16.3% of the students did not meet the minimum 
grade requirements (Skolverket, 2024a).2 There is also a gender gap in academic 

 
2  According to the minimum requirements for admission to upper-secondary education in 

Sweden, students must have at least an E grade in Swedish, English, mathematics. In addition, 
vocational programmes require passing grades in five other subjects, while university-
preparatory programmes require passing grades in nine additional subjects. 
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achievement, manifested in the Grade Point Averages (GPA3). In 2023, the 
average GPA at the end of compulsory schooling was 236.4 points for girls and 
219 points for boys (Skolverket, 2024a). 

Further inequities in the Swedish school system are manifested in both 
geographical and pedagogical segregation. Students in rural areas often have 
limited school choices, as most independent schools are concentrated in the three 
largest urban areas in Sweden (Fjellman, 2019). This geographical distribution 
correlates with a socioeconomic divide. Students with higher levels of SES are 
typically concentrated in larger urban areas, while students with lower levels of 
SES are more commonly concentrated in rural areas (SOU 2019:40). Pedagogical 
segregation is reflected in the unequal distribution of qualified teachers (Hansson 
& Gustafsson, 2016). Schools differ regarding the proportion of certified teachers 
with appropriate subject qualifications (Skolverket, 2019). In 2022 in Swedish 
compulsory education, municipal schools employed an average of 72% qualified 
teachers, compared to 62% in independent schools (Skolverket, 2022b). 
Particularly concerning is the subject ‘Swedish as a second language’, which has 
the lowest proportion of qualified teachers at both compulsory and upper-
secondary levels (Skolverket, 2022b). This is notable given that students who study 
Swedish as a second language belong to the group of students whose performance 
in ILSAs has declined (OECD, 2023). 

Finally, one important factor threatening educational equity to take into 
consideration is problematic school attendance, absenteeism, and school refusal 
(Kearney et al., 2019; SOU 2016:94). Previous research has shown that increased 
absenteeism is associated with students’ lack of motivation and perceptions of a 
hostile school environment (Gren Landell, 2021; Kearney et al., 2019). Similarly, 
students with low academic motivation are at greater risk of school absenteeism 
and dropout (Balkis, 2018). A report from the Swedish School Inspectorate 
concluded that the rise in problematic school attendance was linked to students’ 
negative perceptions of schools, including poor teacher relationships, a lack of 
appropriate scaffolding and challenges, and feelings of unsafety (Skolinspektionen, 
2016; Skolverket, 2021). The inequalities and widening achievement gaps in the 

 
3  To clarify, in Sweden, students in Grade 9 receive final grades in 16 subject matters (17 if the 

student has studied a modern language which is an elective option). The grading system is 
currently letter-based: A is the highest grade (equivalent to 20 points), followed by B (17.5 
points), C (15 points), D (12.5 points), E (10 points), and F, which is a failing grade. Eligibility 
for upper-secondary school is determined by a merit score, calculated from the total number of 
points from the student’s 16 best subjects. This means a student who took 16 subjects can 
receive a maximum of 320 points. 
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Swedish educational system discussed throughout this section have been suggested 
to be related to, at least in part, the educational reforms implemented in the 1990s 
(SOU 2019:40). 

The Nordic counties and international large-
scale assessments 
All Nordic countries have consistently participated in several international large-
scale assessments (ILSAs) such as TIMSS (Trends in Mathematics and Science 
Study), PIRLS (Progress in International Reading Literacy Study), and PISA 
(Programme for Internal Student Assessment). TIMSS, launched in 1995, assesses 
students in Grades 4 and 8 in mathematics and science every four years. PIRLS, 
introduced in 2001, assesses fourth-grade students’ reading ability every five years. 
PISA, launched in 2000, evaluates 15-year-old students’ performance in 
mathematics, science, and reading every three years. All Nordic countries have 
participated in PISA since the start in 2000. In TIMSS, only Sweden and Norway 
have participated with Grade 8 since 1995. Since 2011, all Nordic countries, except 
Iceland, have participated in TIMSS Grade 4. 

Nordic countries generally score above the international mean in ILSAs in 
mathematics. These Nordic countries are characterised by high educational equity 
as students’ socioeconomic status (SES) has a relatively small impact on 
performance (Mittal et al., 2021). High educational equity implies equal learning 
opportunities for all students, regardless of their SES, ethnicity, home language, 
gender, or cultural capital (Bourdieu, 1986). Although the Nordic countries have 
good quality education, they have, as other countries participating in PISA, 
experienced a decline in results (OECD, 2023) and widening achievement gaps 
with increasing educational inequities related to students’ SES (Kavli, 2018). 
Norway, for instance, is among the countries in the world where a student’s SES 
has a low impact on student achievement, but at the same time, Norway has fewer 
high-achieving students (Mittal et al., 2021). In Denmark, there is a strong 
influence of students’ SES on achievement (Buchholtz et al., 2020). In Sweden, 
there are larger differences between schools and classrooms than in the other 
Nordic countries (Reimer et al., 2018; Skolverket, 2018). Finland is among the top-
performing countries in ILSA and most equitable countries in the world with small 
differences between schools. For years, international educational policymakers 
have looked at Finland for inspiration and guidance on how to improve 
educational performance and equity (Elliott et al., 2019). Although Finland 
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continues to be among the top-achieving countries worldwide, it has experienced 
a decline in ILSA scores since 2006 (Skolverket, 2024b). 

According to the Swedish National Agency for Education, SES-related 
differences in educational outcomes are more pronounced in Sweden than in any 
of the Nordic countries participating in ILSAs (Skolverket, 2023b). The PIRLS 
2021 study showed a decline in reading literacy among students who do not speak 
Swedish at home, whereas students who always speak Swedish at home remained 
at the same level (Skolverket, 2023b). Similarly, in PISA 2022, students who 
reported not speaking the test language at home scored lower than peers who did, 
29 points lower in Finland and 27 points lower in Sweden, relative to the national  
average achievement levels (OECD, 2023). 

The Nordic countries and TIMSS 
The Nordic countries have performed above the international average in TIMSS, 
although there are variations between countries and across cycles. In mathematics, 
fourth-grade students in Denmark and Finland have outperformed their peers in 
Sweden and Norway (Kavli, 2018). Swedish fourth-grade students in mathematics 
have scored higher than Norwegian students. However, this comparison must be 
interpreted with caution, as Norwegian students were one year younger than their 
Nordic peers in TIMSS cycles from 1995 to 2015. To address the discrepancy of 
age and years of schooling, Norway began sampling Grade 5 students from TIMSS 
2015 onwards, (Kavli, 2018). Comparing the results in mathematics performance 
between 2011 and 2015, there has been an improvement in Denmark and Sweden, 
but a decline in Finland and Norway (Reimer et al., 2018). Sweden and Norway 
are the only Nordic countries to have participated with Grade 8 students since 
TIMSS began in 1995. Both countries experienced a decline in mathematics 
performance from 1995, followed by an ongoing improvement from 2002 in 
Norway and from 2011 in Sweden (Reimer et al., 2018). In science at Grade 4, 
Finnish students are at the top among the Nordic countries, followed by Sweden, 
Denmark, and Norway (Kavli, 2018). However, despite Finland’s strong overall 
performance, TIMSS 2015 revealed that Finnish fourth-grade students had the 
largest achievement gap related to SES among the Nordic countries (Mittal et al., 
2021). 

Recent TIMSS cycles confirm that Nordic countries continue to perform above 
the international average, though there are some variations. In TIMSS 2019, 
Finland achieved the highest average score among the four participating Nordic 
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countries (Skolverket, 2020). All four countries scored above the TIMSS scale 
centrepoint of 500. In TIMSS 2023, mathematics achievement among the Nordic 
students in Grade 4 remained relatively stable. All countries, except Denmark, 
continued to perform above the OECD average (Skolverket, 2024b). Beyond 
overall performance, studies have examined the relationship between teaching 
quality, SES, and academic achievement. Drawing on TIMSS 2011 Grade 8 data 
from Finland, Norway, and Sweden, Nilsen and Bergem (2020) found that teachers 
with higher qualifications were more likely to work in high-SES schools. In 
Finland, the relationship between SES and achievement was stronger at the 
classroom level than at the school level. Similarly, a study using TIMSS 2015 Grade 
8 data from Norway and Sweden, found that teaching quality, measured through 
teachers’ specialisation and professional development, mediated the influence of 
SES on science achievement in Sweden, but not Norway (Nilsen et al., 2021). 

Sweden and TIMSS 
Despite improved mathematics performance in TIMSS, Sweden continues to face 
growing achievement gaps. According to the Swedish National Agency for 
Education, results from TIMSS 2023 show that Swedish fourth-grade students 
achieved the highest average mathematics performance since Sweden began 
participating in TIMSS in 2007 (Skolverket, 2024b). However, despite this 
improvement, the achievement gap continues to widen. In the mathematics 
assessment in TIMSS 2023, fourth-grade students from high SES backgrounds 
outperformed their low SES peers by an average of 82 points (Skolverket, 2024b). 
Similarly, students with at least one custodian of Swedish origin had an average of 
540 points and thus outperformed their peers with two custodians born outside 
Sweden with about 40 to 45 points in TIMSS Grade 4 (Skolverket, 2024b). These 
results align with previous research indicating widening achievement gaps and 
growing educational inequities in Sweden (Gustafsson et al., 2013; Skolverket, 
2018; Yang Hansen & Gustafsson, 2019). 

Pedagogical segregation has also been shown as a contributing factor to 
growing educational inequities in Sweden. In addition, Swedish classrooms are 
becoming more homogenous in terms of student background characteristics, 
particularly concerning SES and language background (Hansson, 2012; Yang 
Hansen & Gustafsson, 2019). A study of TIMSS 2003 Grade 8 mathematics 
classrooms found that Swedish mathematics teachers, probably unintentionally, 
contributed to widening the achievement gap in low-SES classrooms and 
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classrooms with students born outside Sweden (Hansson, 2012). In these 
classrooms, teachers were found to be less supportive and less organised compared 
to teachers in classrooms with higher SES and higher language competence. 
Particularly, second-language learners were found to need more support and 
scaffolding to succeed in mathematics. Hansson (2012) concluded that many 
students had not received appropriate teaching to support their learning needs, 
resulting in inequivalent teaching across classrooms. This was interpreted as a sign 
of pedagogical segregation. 

In the TIMSS survey, students’ mathematics confidence was significantly 
related to mathematics achievement. In the TIMSS 2023 mathematics assessment, 
there is in average a 90 points difference between Swedish fourth-grade students 
who reported high mathematics confidence compared to their peers with low 
mathematics confidence (Skolverket, 2024b). However, the proportion of students 
reporting very high mathematics confidence has declined over time. In TIMSS 
2011, 40% of Swedish students reported very high mathematics confidence. This 
figure dropped to 37% in TIMSS 2019, and further to 28% in TIMSS 2023 
(Skolverket, 2024b). Subsequently, the proportion of fourth-grade students 
reporting low mathematics confidence has increased, from 13% in TIMSS 2011 to 
15% in TIMSS 2019, and 25% in TIMSS 2023 (Skolverket, 2024b). These patterns 
may be associated with issues considering teacher qualification and professional 
development. In TIMSS 2023, only 15% of Swedish Grade 4 mathematics teachers 
reported having the highest teacher qualification, compared to 90% in Finland, 
43% in Norway, and the EU and OECD average of 40% (Skolverket, 2024b). The 
percentage of Swedish fourth-grade mathematics teachers who have participated 
in competence-enhancing training has declined over time. In TIMSS 2011, 60% of 
Swedish teachers reported participating in such training,  dropping to 23% in 
TIMSS 2019, and a modest increase to 33% in TIMSS 2023 (Skolverket, 2024b). 

In sum, although Sweden remains a high-achieving country in ILSAs, the 
country faces issues of educational equity, particularly compared to other Nordic 
countries. 
 





 

 

Chapter 5 Methodology 

Data 
This thesis conducts secondary analysis using data from the international large-
scale assessment Trends in Mathematics and Science Study (TIMSS), with a focus 
on teaching quality. In addition to achievement tests, TIMSS includes 
questionnaires designed to measure a range of theoretical constructs, including 
frameworks for assessing teaching quality (Klieme & Nilsen, 2022; Nilsen & 
Gustafsson, 2016). The TIMSS sampling procedure is well suited for examining 
class-level effects and classroom dynamics which is an advantage for research on 
teaching quality. Unlike PISA, which samples individual students from different 
classrooms, TIMSS samples intact classrooms, enabling analysis of teaching 
practices within the shared classroom context  (Bellens et al., 2019; Klieme & 
Nilsen, 2022). 

Data from the fourth-grade cohort of TIMSS 2019 is used. The samples in 
Studies I and II included 3,965 Swedish fourth-grade students. In Study III, the 
sample was expanded to include fourth-grade students in Denmark (N = 3,227), 
Finland (N = 4,696), and Norway (N = 3,951). 

TIMSS 
TIMSS, administered by the International Association for the Evaluation of 
Educational Achievement (IEA), is an international large-scale assessment that has 
monitored trends in mathematics and science achievement every four years since 
1995 (Kelly et al., 2020). Test items are developed through extensive international 
collaboration to evaluate students’ proficiency in mathematics and science at 
Grades 4 and 8 (Mullis & Martin, 2017). All test items are reviewed by participating 
countries to ensure their relevance and appropriateness across national contexts. 
TIMSS adheres to the ethical principles outlined in the Declaration of Helsinki. 
All data are publicly available via the international TIMSS data repository4. 

TIMSS employs a rigorous two-stage stratified cluster sampling design to 
ensure national representativeness across participating countries (Martin et al., 

 
4  https://timss2019.org/international-database/ 
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2017). In the first stage, a representative sample of schools is randomly selected. 
In the second stage, one or more intact classrooms are randomly chosen within 
each selected school (Mullis et al., 2020). To meet international requirements, the 
sample in each participating country must include at least 150 schools and one or 
more classes per grade, resulting in approximately 4,000 students (Mullis & Martin, 
2017). TIMSS uses a matrix sampling design for the achievement tests in 
mathematics and science. Each student completes only a subset of the full test-
item pool and also responds to background questionnaires covering several 
contextual factors, such as family background, peer interactions, school 
environment, and learning conditions (Mullis & Martin, 2017). To generate 
achievement scores that are comparable across all students, TIMSS uses an 
imputation method based on item response theory (Martin et al., 2020). Since 
schools are randomly selected, sampling weights are applied in the analysis to 
maintain representativeness and account for sampling error or missing data. 
Depending on the type of analysis, different sets of weights are required 
(Rutkowski et al., 2010). The cross-sectional design of TIMSS provides statistical 
relationships at one point in time rather than establishing causal relationships. 
Further technical and methodological information is available in The Technical 
Report for TIMSS 2019 (Martin et al., 2020). 

TIMSS questionnaires 
TIMSS collects contextual data through questionnaires, administered to students 
in connection to the test, and to their teachers, school principals, and, at Grade 4, 
to parents. These questionnaire data can be examined alongside mathematics and 
science achievement scores to provide insight into factors relating to student 
achievement. In the student questionnaire, students respond to items covering 
basic demographic information about their home and school lives, including their 
attitudes towards learning mathematics and science, and perceptions of school 
climate (Fishbein et al., 2021). These questionnaire items can be combined to 
measure latent theoretical constructs, such as mathematics confidence, that are 
relevant for understanding students’ performance on the assessment. 

For secondary analysis of the questionnaire items, TIMSS provides both raw 
data in the form of scale scores and the transformed categorical indices derived 
from the questionnaire items. The transformed scales are constructed using a 
partial credit model within the framework of item response theory (IRT) and are 
presented as an index with three levels (high – medium - low), referred to as 
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trichotomised scores (Yin & Fishbein, 2020). Trichotomisation of the continuous 
scale scores is intended to support researchers by simplifying secondary analyses 
and interpretations (Foy et al., 2020). However, according to Marsh et al. (2013), 
trichotomised scores tend to be less reliable than continuous scale scores and may 
reduce both the reliability and predictive validity of models including independent 
latent variables. Consequently, while TIMSS provides both raw scale scores and 
transformed trichotomised indices, this thesis relies on the raw scale score to 
preserve measurement precision when operationalising the independent variables. 

Variables 

Teaching quality 
The TIMSS 2019 Context Questionnaire Framework includes student-reported 
measures of teaching quality, specifically classroom management and instructional 
clarity (Mullis & Martin, 2017). This thesis conceptualises teaching quality using 
two subdimensions drawn from the TBD framework and conceptual model of 
determinants of student outcomes (Nilsen & Gustafsson, 2016; Praetorius et al., 
2018). While this selection introduces a risk of construct under-representation 
(Messick, 1984), previous research leaning on the TBD framework has also 
conceptualised teaching quality using one or more of the subdimensions (Senden 
et al., 2022). Accordingly, when conceptualising teaching quality, a pragmatic 
approach is adopted drawing on the constructs available in the TIMSS 2019 
student questionnaire. 

Classroom management is measured using six items reflecting the frequency of 
student-perceived disruptive behaviour during mathematics lessons, such as 
“There is disruptive noise” and “My teacher has to keep telling us to follow the 
classroom rules”. All items address the classroom context and ask students how 
often disruptive behaviour occurs during mathematics lessons. Responses are 
given on a 4-point Likert scale, indicating the levels of agreement with the 
statements. Low values, on the left-hand side of the scale, indicate agreement with 
negative statements and high values indicate disagreement. Consequently, lower 
values on the scale reflect a more negative and disorderly classroom climate, 
whereas higher values indicate a more positive and calmer classroom climate. 

Instructional clarity is measured using five out of six student-reported items 
reflecting the perceived clarity of instruction during the mathematics lesson, such 
as “My teacher is easy to understand”, “My teacher has clear answers to my 
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questions”, “My teacher is good at explaining”, “My teacher does a variety of 
things to help us learn”, and “My teacher explains a topic again when we don’t 
understand”. These five items refer to the teacher as the subject of the phrase, 
such as “My teacher…”. One item of the scale has the respondent as the subject 
of the phrase (“I know what my teacher expects me to do”). This item was 
excluded from the analyses of this thesis due to its poor factorial structure and 
limited statistical validity. Students indicate their level of agreement on a 4-point 
Likert scale, with lower values, on the left-hand side of the scale, reflecting more 
positive perceptions. Therefore, the items were reverse coded for all analyses so 
that higher values reflect greater perceived instructional clarity. 

Although these items do not address particular mathematics teaching strategies 
in detail, it is important to recognise that mathematics instruction is characterised 
by distinct pedagogical practices, such as procedural fluency, conceptual 
understanding, and problem-solving, which differ from other subjects (Cohen et 
al., 2003; Lester, 2007). Nevertheless, given that the respondents are 10-year-old 
students in Grade 4, the mathematics instructional practices they experience are 
generally less complex compared to those at higher educational levels, such as in 
Grade 8. 

Mathematics confidence 
The TIMSS 2019 student questionnaire includes the scale ‘Students Confident in 
Mathematics’, a subject-specific proxy for academic self-concept which is strongly 
related to mathematics achievement (Lee & Stankov, 2018; Mullis & Martin, 2017). 
The mathematics confidence scale comprises nine items rated on a 4-point Likert 
scale, where students indicate their agreement with statements such as: “I usually 
do well in mathematics”; “Mathematics is harder for me than for many of my 
classmates”; “I am good at working out difficult mathematics problems”; 
“Mathematics makes me confused”. Four of the nine items are positively worded, 
while five are negatively worded. The positively worded items were reverse-coded 
so that higher values reflect greater mathematics confidence. As the mathematics 
confidence scale includes both positively and negatively worded items, which 
could increase cognitive load and linguistic complexity, construct validity was 
examined in Study I. Accordingly, the factorial structure of the positively and 
negatively worded items was examined to assess potential method effects 
associated with item wording (Hooper et al., 2013; Michaelides, 2019; Steinmann, 
Sánchez, et al., 2022). 
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Student background variables 
Educational research employing analyses such as structural equation modelling 
(SEM) often include student background variables to account for any confounding 
influences, to examine their relationship with student learning outcomes, and to 
improve model validity. These background characteristics shape students’ learning 
and also enable researcher to address questions of educational equity (Bourdieu, 
1986). In Studies II and III, student background factors were included from the 
TIMSS 2019 student questionnaire. 

To measure students’ socioeconomic status (SES), the number of books at 
home, as reported by students, was used as a proxy for SES. Although TIMSS 
provides a composite SES index (Home Resources for Learning), this index is 
considered a less valid measure of SES due to cultural diversity across participating 
countries in TIMSS (Rutkowski et al., 2013). Previous research has shown that the 
number of books at home is a strong predictor of academic achievement and it 
has been used as a valid SES proxy in the Nordic countries for a long period 
(Blömeke et al., 2016; Nilsen & Gustafsson, 2016; Rolfe, 2021). Using the number 
of books as a proxy for SES aligns with the theory of cultural capital by Bourdieu 
(1986). However, the increasing use of digital and audiobooks may reduce the 
long-term validity of this SES proxy. In the TIMSS questionnaire, students report 
the number of books at home on a 5-point Likert scale (BOOKS: 1=0-10; 2=11-
25; 3=26-100; 4=101-200; and 5=over 200). The student questionnaire for Grade 
4 does not include any measures of parental or guardian occupation. However, this 
measure is included in the questionnaire for Grade 8 students. 

The second and third student background variables included in Studies II and 
III were students’ home language and gender. While the TIMSS questionnaires do 
not include a direct measure of students’ immigrant status, previous research has 
validated the use of students’ self-reported frequency of speaking the test language 
at home as a proxy  (Rutkowski, L., & Rutkowski, 2016). In the questionnaire, 
students indicated how often they spoke the test language at home (LANG) on a 
4-point Likert scale where 1= never; 2= sometimes; 3= almost always; and 4= 
always. The student-reported gender was also included in the analysis (SEX: 
dummy coded 0= boy; 1= girl) (Mullis & Martin, 2017). However, given that 
schools and classrooms in the Nordic countries are not segregated by gender, this 
variable was excluded from the final analyses. 
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Mathematics achievement  
Mathematics achievement served as the academic achievement outcome variable 
in the thesis and was modelled using the five plausible values provided in the 
TIMSS 2019 data. In TIMSS, students’ mathematics knowledge is assessed across 
the domains of numbers, measurement and geometry, and data, for example 
interpreting tables. A complex matrix-sampling booklet design is used, in which 
each student only completes a subset of items from a larger item pool, establishing 
a reliable estimation of their proficiency while limiting their test burden (Mullis & 
Martin, 2017). Students’ achievement levels are estimated using item response 
theory (IRT), producing five plausible values to reflect the students’ latent 
mathematics proficiency (Foy et al., 2020). To account for an unbiased and reliable 
estimation, all five plausible values were included in the SEM analysis, using the 
‘imputation’ option in Mplus (von Davier, 2020; von Davier et al., 2009). 

There is a pedagogical motive for having mathematics achievement as an 
outcome variable in this thesis. Unlike subjects such as reading literacy or English, 
which students often learn while playing online games or watching YouTube 
(Sundqvist & Sylvén, 2016), students primarily learn mathematics in formal 
classroom contexts guided by a teacher. Thus, mathematics achievement would be 
more likely to reflect the teaching quality the students receive in the classroom. 
Using students’ perceptions of the mathematics classrooms would provide a more 
valid and reliable measure of teaching quality than relying on assessments of 
reading literacy or teacher self-reports (Reynolds et al. 2014). Mathematics 
instruction is typically characterized by procedural fluency, conceptual 
understanding and problem-solving (Cohen et al., 2003; Lester, 2007), which may 
differ from instructional practices in other subjects. However, while mathematics 
instruction involves subject-specific components, it is generally more generic in 
primary school, reflecting broader aspects of general pedagogical knowledge 
(GPK). Thus, mathematics instructions for 10-year-olds would generally be more 
generic and less complex compared to mathematics instructions at higher 
educational levels. Consequently, certain basic teaching instructions could be 
assumed to be generic practices, which are applicable across subject matters. 

Missing data 
Missing data can arise in several ways, each requiring careful consideration to 
ensure valid statistical analysis. Although missing data are coded in the same way 
in TIMSS, they can arise in four different ways (Martin et al., 2020). First, the data 



   METHODOLOGY • 73 

 

may be omitted or invalid. This occurs when a respondent fails to answer an item, 
leaves the item blank, or provides an uninterpretable response. Second, an item 
may not have been administered to the respondent. For instance, if the item was 
excluded from the country-specific questionnaire version, such as items from the 
home resources scale, or due to technical failure or incorrect translation. Third, 
data may be logically not applicable when a prior reply filters out a follow-up 
question. Fourth, missingness may occur from students not reaching certain items 
in the achievement tests due to time limitations (Martin et al., 2020). In structural 
equation models (SEM) conducted in Mplus, missing data are handled using full 
information maximum likelihood (FIML), assuming the data to be missing at 
random. FIML requires a large sample but provides more precise and less biased 
estimates (Brown, 2015; Kline, 2016). 

Analytical methods 
The following sections provide an overview of the main statistical methods 
employed in this thesis, a secondary analysis of TIMSS 2019 data using a 
quantitative approach. The analytical approach is based on structural equation 
modelling (SEM) by conceptualising teaching quality as a classroom-level 
construct linked to student learning outcomes. Drawing on the proposed conceptual 
model of teaching quality and the situated classroom context (elaborated on in Chapter 2), 
this doctoral thesis examines the relationships between two student-perceived 
teaching quality factors, classroom management and instructional clarity, students’ 
mathematics confidence, and their mathematics achievement. The data were 
retrieved from the TIMSS data repository and prepared using the IDB Analyzer 
provided by the IEA (nd). The IDB Analyzer ensures that the complex hierarchical 
structure of the data is correctly merged and properly processed. The prepared 
data were then imported into IBM SPSS (version 27) for evaluation of descriptive 
statistics, including estimates such as means, standard deviations, missingness, and 
reliability estimates. Subsequent analyses were conducted in Mplus 8.6 (Muthén & 
Muthén, 2017). For further detailed descriptive statistics and information 
regarding the analytical methods, and software utilised, please refer to the three 
empirical studies. 

TIMSS 2019 includes observable variables from the context questionnaire 
items which are combined into measurement models to capture theoretical latent 
constructs such as students’ affective attitudes. These observable items, also 
referred to as indicators, are combined to create a latent variable. A latent variable 
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captures a theoretical latent construct which cannot be observed or measured 
directly, such as mathematics confidence. An advantage of using latent constructs 
in statistical analysis is that they provide a more accurate representation of the 
underlying construct, and they are without the measurement error found in a single 
individual variable (Brown, 2015). Thus, aggregating observable indicators into a 
latent variable improves both validity and reliability (Field, 2018). 

Confirmatory factor analysis 
To assess the construct validity of a theoretical latent variable such as mathematics 
confidence, confirmatory factor analysis (CFA) is used (Brown, 2015). CFA is used 
to evaluate the measurement model by examining the relationship between the 
observed indicators and the underlying latent construct. These relationships are 
expressed by factor loadings, which, when standardised, range from 0 to 1. The 
values of factor loadings represent the strength of the relationship between each 
observed indicator and the latent variable. A factor loading of 1 indicates a strong 
relationship, while a factor loading of 0 indicates no relationship. Factor loadings 
above 0.4 are considered acceptable for inclusion in the measurement model 
although suggested cut-offs vary across research disciplines (Field, 2018; Kline, 
2016). Construct validity is assessed through both the factor loadings and the 
model fit. Indicators with factor loadings below 0.4 may require further 
examination. See Appendix A, Table A1 for information on the initial CFA 
measurement models and the standardised factor loadings for the Swedish sample. 

The analysis of the mathematics confidence scale showed signs of potential 
method effects relating to the inclusion of both positively and negatively worded 
items. To investigate these validity concerns, the validation process in Study I 
extended the CFA to include exploratory structural equation modelling (ESEM). 
ESEM combines the advantages of both exploratory factor analysis (EFA) and 
CFA (Asparouhov & Muthén, 2009; Kline, 2016) by accounting for cross-loadings 
and possible multidimensionality of the data (Wang et al., 2018). For a more 
detailed description of the ESEM process and results, see Study I. 

Measurement invariance  
To assess whether the latent constructs (classroom management, instructional 
clarity, and mathematics confidence) were measured equivalently and were 
comparable across the four Nordic countries, a series of multigroup confirmatory 
factor analyses (MGCFA) was conducted. This included testing increasingly 
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restrictive levels of measurement invariance (MI) for each construct separately. 
The first three levels of invariance were examined. First, configural invariance assesses 
the overall model and determines if the instrument has the same factor structure 
across groups without constraints. Second, metric invariance refers to whether the 
instrument has equivalent factor loadings across groups. If metric invariance is 
met, comparisons of the relationships between constructs can carried out (He et 
al., 2019). Third, scalar invariance determines if the instrument has equal intercepts 
across groups (Kline, 2016; Teig et al., 2024). No difference between models 
means full invariance indicating that the same latent construct is measured across 
all groups. In contrast, significant differences may indicate cultural differences in 
how the respondents understand the items of the instrument, limiting the validity 
of cross-country comparisons (He et al., 2019). Reaching strict scalar invariance is 
suggested as unrealistic using ILSA data (Reynolds et al., 2022). 

To evaluate if the model fits the data, several fit indices were used as the chi-
square tests can be sensitive to large samples (Rutkowski & Svetina, 2014). The 
following fit indices were considered in this evaluation process: comparative fit 
index (CFI), Tucker-Lewis fit index (TLI), root mean square error of 
approximation (RMSEA), and standardized root mean square residual (SRMR). 
This thesis followed the guidelines suggested by Rutkowski and Svetina (2014), 
with more liberal cutoffs for MI analysis using ILSA data. For samples larger than 
600, acceptable model fit was defined with CFI and TLI values above .95, and 
RMSEA and SRMR values below .08. For assessing relative changes in model fit 
indices, Rutkowski and Svetina (2014) recommended more liberal cut-offs for 
metric invariance (ΔCFI = .020; ΔRMSEA = .030), and for scalar invariance (ΔCFI 
= .010, ΔRMSEA = .0100). These cut-offs were followed in Study III, aligning 
with previous research (He et al., 2019). For a more detailed description of the MI 
testing and results, see Study III. 

Previous research drawing on TIMSS data has identified challenges related to 
measurement invariance, particularly for non-cognitive constructs. In an analysis 
of non-cognitive measures from 29 countries participating in PISA 2015 and 
TIMSS 2015, He et al. (2019) found that self-reported Likert-scales were more 
sensitive to cross-cultural differences in item interpretation which limited score 
comparability. Similarly, a recent study examining the relationship between 
teaching quality and achievement in PISA 2012 and PISA 2022 concluded that 
measurement invariance was not supported for the construct of classroom 
management in countries such as France, Finland, and Norway (Liu et al., 2024). 
Liu et al. (2024) argued that classroom management was a context-dependent 
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construct that could differ between classrooms and in how it was perceived by the 
students. He et al. (2019) pointed out that TIMSS implicitly assumed measurement 
invariance of item parameters, by relying on the partial credit model, whereas PISA 
uses the generalised partial credit model which accounts for cultural variation (Yin 
& Fishbein, 2020). Reynolds et al. (2022) examined the comparability of the non-
cognitive scales in the student questionnaire in TIMSS 2019 across all 58 
participating countries in Grades 4 and 8. Their findings supported cross-country 
comparability for these constructs, which is of importance for secondary analysis 
of ILSA data. However, the authors highlighted that “strict scalar invariance in the 
traditional sense may be unrealistic in an ILSA context” (Reynolds et al., 2022, p. 
10) and suggested that the observed non-invariance may be related to negatively 
worded items in the attitudinal scales (Reynolds et al., 2022). 

Structural equation modelling 
To test the theoretical hypotheses regarding the relationships between the latent 
variables, the validated measurement models are combined using structural 
equation modelling (SEM) (Kline, 2016). In a structural model, a simple regression 
includes at least two latent variables: a predictor (independent variable, x), referred 
to as exogenous in SEM, and a dependent outcome variable (y), referred to as 
endogenous in SEM. The dependent variable is regressed on the independent 
variable, resulting in a regression coefficient estimate that expresses the strength 
and direction of the relationship between these two variables (x ® y), also referred 
to as the total effect (c) (Kline, 2016). A positive regression coefficient indicates a 
direct relationship between the independent and dependent variables, while a 
negative coefficient indicates an inverse relationship between the independent and 
dependent variables. In SEM, the relationships between variables are often 
expressed as standardised regression coefficients (β), indicating how much a one 
standard deviation change in the independent variable is expected to change the 
dependent variable. The regression coefficient estimates can range from -1 to 1. 
An coefficient close to -1 or 1 indicates a strong relationship, while a coefficient 
close to 0 indicates a weak or no relationship (Kline, 2016). 

TIMSS data is hierarchically structured, with students nested within intact 
classrooms, which in turn are nested within schools, and then within countries. 
Given this nested structure of the data, all models in this thesis account for clusters 
by running complex models with classrooms as cluster units. A key methodological 
consideration when analysing hierarchical and nested data is whether to conduct 



   METHODOLOGY • 77 

 

single-level SEM or multilevel SEM (MSEM). Not addressing the data at the 
appropriate level may result in both statistical and conceptual issues. Statistically, 
aggregating individual-level data to higher levels may result in an insufficient 
number of units at the higher levels, thus reducing statistical power (Hox, 2002). 
Conceptually, there could be issues if the aggregated data are interpreted at the 
wrong level. For instance, making individual-level conclusions based on group-
level data is known as an ecological fallacy, while drawing group-level conclusions 
based on individual-level data, is referred to as an atomistic fallacy (Hox, 2002). 

Intra-class correlations coefficients 
To gain information about the nested structure of the data, the intra-class 
correlation coefficients (ICC) determine whether to run a single-level structural 
equation model (SEM) or multilevel SEM (MSEM) (Khine et al., 2013). ICC 
estimates indicate the proportion of variance in a specific variable that can be 
attributed to the group-level factors, such as classrooms, rather than individual-
level differences among students (Hox et al., 2011). An ICC estimate close to 0 
indicates that most of the variance is at the individual level, supporting the use of 
a single-level SEM. In contrast, ICC estimates above .05 indicate group-level 
differences related to the cluster, such as classrooms, warranting the use of MSEM 
(Hox et al., 2011). However, these cut-offs can vary across research disciplines, 
and even small ICCs (e.g., .03) may warrant MSEM to avoid Type I errors. 
MSEM accounts for the hierarchical structure of the data by dividing the variance 
into two levels, the within-group (the student level) and the between-group (the 
classroom level). This method recognises the clustering of the data, allowing 
researchers to examine variability across clusters such as classrooms. SEM and 
MSEM do not underestimate standard errors in complex sampling designs with 
nested data and reduce random error and noise (Kline, 2016). Furthermore, 
MSEM addresses validity issues concerning student ratings by separating 
individual- and group-level variation (Scherer & Gustafsson, 2015).  

In Study III, ICC estimates across the Nordic countries indicated a substantial 
proportion of variance at the classroom level for several variables used which 
supported the use of MSEM. As presented in Table 2, ICC estimates for 
mathematics achievement are high for all Nordic countries included. For instance, 
the Swedish ICC for mathematics achievement was .19, indicating that 19% of the 
variance in student mathematics achievement was attributed to differences 
between classrooms. In contrast, the ICC estimates for mathematics confidence 
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were below .03 across all countries, which would suggest single-level SEM was 
appropriate (Hox et al., 2011). 

Table 2 Estimated classroom-level intra-class correlation coefficients (ICCs) 

TIMSS 2019 Grade 4 Denmark Finland Norway Sweden 
Mathematics achievement .10 .18 .12 .19 
SES (BOOKS) .08 .08 .11 .16 
Home language (LANG) .03 .13 .07 .17 
Gender (SEX) .003 .004 .004 .01 
Classroom management .08 - .17 .12 - .19 .11 - .18 .14 - .25 
Instructional clarity .06 - .12 .08 - .14 .05 - .10 .07 - .12 
Mathematics confidence .02 - .02 .02 - .02 .02 - .03 .01 - .03 

 
This thesis employed both single-level SEM and multilevel SEM. The modelling 
choices were guided by the different research aims of the studies. In Study I, single-
level SEM was used as the focus was on examining the construct validity of the 
mathematics confidence scale and not on differences between classrooms. 
However, the hierarchical structure of the data, the high ICC estimates, and the 
aim to examine classroom-level differences relating to student-perceived teaching 
quality justified the use of MSEM in both Studies II and III (Lazarides & Buchholz, 
2019). Secondary analysis based on hierarchical data such as TIMSS has to include 
appropriate sampling weights corresponding to the structure of the clustered 
sample and the correct grouping variable to ascertain valid and reliable statistical 
analysis (Fishbein et al., 2021; Klieme & Nilsen, 2022; Martin et al., 2020), see the 
separate studies for more information. 

Mediation 
Mediation analysis in SEM is used to examine whether the relationship between 
an independent variable and a dependent variable could be passed through a third, 
mediating variable. It is possible to assume, based on theory, that this relationship 
could be influenced by an additional independent variable, suggesting the 
suitability of a mediation SEM model. A simple regression includes one 
independent variable and one dependent variable with a total effect (c) between 
them. In mediation, as displayed in Figure 4, a third variable is taken into account, 
and the relationship is decomposed into two paths, one direct path estimating the 
direct effect (c’) and the other indirect path via the mediating variable (ab) 
estimating the indirect effect (c - c’ = ab) (Kline, 2016). To establish mediation, 
significant relationships between the independent and the mediating variables, and 
between the mediating variable and the outcome variable are required (MacKinnon 
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et al., 2000). Mediation analysis is often used on longitudinal data, with the 
mediator measured at a different time point from the predictor and outcome 
variables (Kline, 2016). Mediation models drawing on data with a cross-sectional 
design such as TIMSS, do not allow for any causal inferences, but only present 
relationships (Kline, 2016). 
 

 
Figure 4 A single regression and a mediating regression SEM 
An example from Study I of a single regression SEM (above) and a mediating SEM with 
total effect, direct effect and indirect effect (MacKinnon et al., 2004).  

In Study I, mediation models were included to test possible indirect effects of the 
two teaching quality factors (classroom management and instructional clarity) on 
mathematics achievement, with mathematics confidence as the mediating variable 
(see Fig. 4). 

Reliability, validity and validation 
The following sections discuss the quality and usefulness of the data, and the 
findings presented in this thesis by addressing aspects of reliability, validity, and 
validation. 
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Reliability 
Reliability refers to the consistency of a measurement instrument to produce 
comparable results across different situations (Field, 2018). This thesis is a 
secondary data analysis, relying on reliable sampling methods and assessments of 
the IEA and TIMSS (Mullis & Martin, 2017). TIMSS employs a rigorous two-stage 
clustered sampling design to ensure a reliable and representative sample (Martin et 
al., 2017). In the first stage, schools are randomly selected, in the second stage, one 
or two intact classrooms within each school are randomly sampled, and all students 
in these classrooms participate (Mullis & Martin, 2017). This sampling procedure 
is a reliable way to achieve a representative sample of students. Hence, it does not 
give a representative sample of teachers (Fishbein et al., 2021). 

Following a rigorous test development process and a robust scaling 
methodology, the reliability of the outcome variable mathematics achievement is 
considered to be high (Martin et al., 2017; von Davier, 2020). The inclusion of all 
five plausible values of mathematics in the analysis strengthens the reliability. 

Validity 
Validity is a central concept in both research and assessment, and it is important 
to clarify what is meant by validity and how it is applied in this thesis. In 
contemporary research and educational measurement, both validity and reliability 
are central aspects of the development, interpretation, and use of tests (Messick, 
1989; Newton & Shaw, 2014). According to the Standards for Educational and 
Psychological Testing, validity is defined as the degree to which an instrument 
successfully measures the intended construct (AERA, 2014). Consequently, 
validity is not a dichotomous characteristic, meaning that a measurement 
instrument can never be valid or invalid, but it is valid to a certain extent (Linn, 
2010). 

There are several aspects of validity relevant to the interpretation of the 
findings in this doctoral thesis (Messick, 1989; Shadish et al., 2002). Construct validity 
is a way to describe to what extent an instrument accurately captures the theoretical 
latent construct it was intended to measure (Messick, 1989). A latent theoretical 
construct, such as motivation, cannot be directly observed, only indirectly 
measured via indicators that are presumed to reflect the underlying construct. 
However, the construct validity of an abstract construct such as motivation cannot 
be proven but only supported to a certain degree (Spector, 1992). The statistical 
analysis in the thesis leans on the structural equation modelling (SEM) framework, 
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which includes the measurement modelling part and the structural modelling part. 
In the measurement modelling, confirmatory factor analysis (CFA) was used to 
evaluate construct validity and the model fit of this theory-driven model 
(Wagemaker, 2020). 

Messick (1989) presented construct validity as a unitary concept, outlining two 
main threats to construct validity, construct-irrelevant variance and construct under-
representation. First, construct-irrelevant variance refers to when items included to reflect 
a latent construct, tap into other constructs rather than the intended. This could 
be the case if items included in a measurement model are perceived as complex 
and linguistically demanding, or if respondents are affected by external factors such 
as low motivation or anxiety. As an example, in the CFA analyses conducted in 
this thesis, item 1 in the latent construct of instructional clarity had a factor loading 
of .378, below the recommended cut-off of .40. When this item was excluded from 
the following CFA model, the overall model fit improved significantly. In Study I, 
the construct validity of the mixed-format scale of mathematics confidence was 
examined with CFA, ESEM, and cross-cultural semantic validation. The statistical 
analysis revealed signs of multidimensionality and indications of construct-
irrelevant variance. The factorial structure showed evidence of low validity, 
suggesting method effects related to five negatively worded items. Item 7, in the 
mathematics confidence scale, had a factor loading of .394, indicating a weak 
relationship to the intended construct. It was suggested that item 7 may capture 
the latent construct of a supportive teacher rather than mathematics confidence. 
Based on these findings, it was suggested that only the three positively worded 
items with strong psychometric properties be retained for subsequent analysis. 

The second major threat to construct validity is construct under-representation, that 
is when a measurement instrument fails to capture important aspects of the 
intended construct. Construct under-representation occurs when an insufficient 
number of items are included to reflect a latent construct. As a consequence the 
measurement instrument is too narrow to accurately capture the aspects of the 
construct (Messick, 1989). The use of student-perceived teaching quality could be 
argued to represent a mono-method bias in this thesis. However, existing research 
has demonstrated that aggregated student ratings are a valid and reliable approach 
to operationalise the classroom level constructs such as classroom management, 
and instructional clarity (Marsh et al., 2012; Scherer & Gustafsson, 2015). 

When evaluating the quality of the findings, further forms of validity were 
considered, including convergent, discriminant, statistical conclusion, internal, and 
external validity. Convergent validity, meaning that the items reflect the intended 
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construct, was assessed by examining the factor loadings of the items onto the 
latent construct. The factor loadings indicate how well the different items capture 
the latent construct with values ranging from 0 to 1. A value of 1 indicates that the 
item fully measures the latent construct and a value of 0 no relationship. Appendix 
A, Table A1 presents the CFA results of the Swedish sample, including the model 
fit and the standardised factor loadings. 

Discriminant validity ensures that latent constructs are distinct from other latent 
constructs and do not have a high correlation. Discriminant validity was supported 
when the results showed low correlations between the different latent constructs, 
confirming that these constructs are separate. In the present studies, the latent 
constructs (classroom management, instructional clarity, and mathematics 
confidence) were found to reflect separate dimensions. To further ensure validity 
and reliability, the model fit and the factorial structure of the models were assessed 
through CFA (Brown, 2015). 

Statistical conclusion validity refers to the extent to which appropriate statistical 
methods have been implemented in the analysis, the accuracy of the relationships 
between the independent and the dependent variables, and the accuracy and 
reliability of the conclusions drawn from the findings. TIMSS data have high 
psychometric standards with a reliable, robust sampling procedure (Martin et al., 
2017). This minimizes the threat of low statistical power, unreliability of measure, 
selection bias, and sampling issues. However, secondary analysis requires correct 
methodological considerations and appropriate handling and interpretation of 
data. For this reason, the IDB Analyzer, an analytical software tool provided by 
the association IEA, was used to correctly merge and prepare complex data files 
(Meinck et al., 2020). Additionally, this thesis addressed the hierarchical and nested 
structure of the TIMSS data, by using multilevel structural equation models 
(MSEM) and accounting for the classroom clustering with complex models and 
appropriate sampling weights using the software Mplus 8.6 (Rutkowski et al., 
2010). 

Internal validity describes the extent to which a measurement instrument and its 
design can provide evidence supporting causality and discusses the directions of 
the relationships between the variables included. As this doctoral thesis is based 
on TIMSS which has a cross-sectional design, all relationships found in the analysis 
present the correlated relationships at the specific measurement and no causal 
claims can be drawn (Rutkowski et al., 2010). Given the cross-sectional design of 
TIMSS data, other internal validity considerations such as attrition, maturation, or 
instrument decay are not applicable. 
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The final consideration relates to external validity, referring to the generalisability 
of the results and assessing whether reliable and valid inferences can be drawn 
from the findings (Shadish et al., 2002). External validity threats may arise if there 
is selection bias in the sample and thus not representative of the intended 
population. However, as this thesis is a secondary study based on IEA data from 
TIMSS 2019, which selects a representative sample of the target population, such 
threats can be considered to be minor. Nevertheless, the interpretation, 
presentation, and dissemination of findings must be conducted carefully, correctly, 
and transparently. The findings presented in the thesis may have implications for 
educational policy, teacher education, and teachers’ professional practice. For 
instance, results indicating the importance of teachers’ general pedagogical skills, 
such as classroom management and structural organisational activities, aimed at 
improving student learning outcomes, may influence teacher education and 
working teachers’ professional development. 

Validation 
Validation refers to the evaluation process of the appropriateness, meaning, and 
social consequences of the interpretations of research findings or test scores 
(Kane, 2006). Kane (2006) describes validation as an ongoing, iterative process 
that the researcher uses to build evidence to support the credibility, 
trustworthiness, and implications of the research findings. This process requires 
considerations of whether the evidence and theoretical rationale support the 
intended use and interpretation of research findings or test scores. 

As part of the validation process of this thesis, one step focused on evaluating 
the construct validity of the questionnaire items, with particular attention to 
possible method effects and response bias, using statistical analysis such as CFA. 
Response bias can arise if scale items tap into different constructs, resulting in 
construct-irrelevant variance, or if too few items are included in the scale, leading 
to construct under-representation (Messick, 1989; van Sonderen et al., 2013). To 
assess these threats to construct validity, the factorial and statistical validity of the 
items included in each scale were assessed (DiStefano & Motl, 2006). Indications 
of low factorial structure would suggest weak internal consistency and would 
negatively influence both construct validity and reliability (Roszkowski & Soven, 
2010; Ye & Wallace, 2014). 

Special attention was given to whether aspects of the scale design could 
introduce possible method effects or response bias which might threaten construct 
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validity (Scherer et al., 2016). Questionnaire scales often combine positively and 
negatively worded items, such as those in the mathematics confidence scale in 
TIMSS 2019, to maintain respondents’ attention and reduce acquiescence 
response bias (Marsh, 1994; Roszkowski & Soven, 2010). However, negatively 
worded items may be more cognitively demanding, particularly for younger 
respondents, and would require careful consideration in the validation process, as 
they could be a threat to construct validity, (Marsh, 1994; Van Dam et al., 2012). 

Sematic validation 
In a semantic validation, the linguistic and conceptual equivalence of the translated 
questionnaire items included in the constructs of classroom management, 
instructional clarity, and mathematics confidence were assessed. The student 
questionnaire items employed in the thesis were translated from the source 
language, English, into the target language, Swedish. Although it is often assumed 
that items remain linguistically equivalent throughout the translation process, 
differences in phrasing and cultural context may occur, potentially affecting both 
item clarity and meaning at face value. To address these concerns, the validation 
process of this thesis included a pragmatic, semantic cross-cultural validation to 
determine whether the translated items maintained their original meaning, clarity, 
comprehensibility, and contextual appropriateness (Ercikan et al., 2015; Osborn, 
2004). This process aimed to assess both conceptual and linguistic equivalence 
between the source and the target language. Study I included the semantic 
validation of the mathematics confidence scale. 

The semantic validation process adopted Kane’s argument-based approach, 
including both an interpretive argument and a validity argument to assess the item 
equivalence (Kane, 2006). The interpretive argument examined the construct 
equivalence, that is, whether the intended meaning of each original item was kept 
in the translated version (Ercikan et al., 2015). During this phase, the linguistic, 
content, and cultural equivalence of the translated wordings and expressions of 
each item were reviewed followed by interpretations on which inferences were 
based (Ercikan et al., 2015). The translations were evaluated for ambiguity and for 
the presence of words or phrases that may have different connotations for 
different groups. If the cultural equivalence is not maintained and an item is 
interpreted differently across cultural contexts due to the translation, it may cause 
item bias or cultural bias (Ercikan et al., 2015; He et al., 2022). If items are 
evaluated as culturally biased, He et al. (2022) recommended excluding such items 
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from secondary analysis. The next step in the semantic validation process included 
the validity argument. In this step, an evaluation of the interpretive argument was 
made to ensure that reasonable inferences are drawn from the interpretive 
argument. No new meaning should have been added to the translations, which 
should be accurately phrased to ensure that the translated items convey the 
intended meaning (Ercikan et al., 2015; Hooper, 2022). 

The semantic validation process also included analysis of the syntax of the 
questionnaire items to ensure consistency in the grammatical structure. For 
instance, items may differ in terms of the subject performing the action expressed 
in the item. Some items may have the student as the agent (e.g., I know what my 
teacher expects me to do), the whole class as the agents (Students don’t listen to 
what the teacher says), or the teacher as the agent (My teacher is good at explaining 
mathematics), or some of the items could assess the respondent’s feeling 
(Mathematics makes me nervous). Thus, if the syntax differs across translations, 
for instance, if an item has one agent or recipient of the action in the source text 
but a different agent or recipient in the target text, this could cause response bias, 
weakening the factorial structure and construct validity (Wagner et al., 2013). The 
three latent constructs (classroom management, instructional clarity, and 
mathematics confidence) analysed in the thesis were included in the semantic 
validation process. 

Classroom management  

The semantic validation of the classroom management scale is presented in Table 
3, comparing the source and target language versions of each item. The first 
column displays the English source text, and the second column presents the 
Swedish target text. For each item, the top line presents the phrasing as it appears 
in the questionnaire, while the line below shows the literal translation of the 
corresponding item within brackets [ ]. To exemplify, the English version of item 
number 5 (MS4e) is “Students interrupt the teacher” with the corresponding 
Swedish questionnaire item “Elever avbryter läraren”, as they appear in the student 
questionnaire. The literal back-translation is presented below within brackets. In 
the classroom management scale, two items with a near identical translation were 
marked with one asterisk in Table 3 and are discussed in more detail in the 
following section. 

Two items in the classroom management scale showed minor semantic 
deviations from the English source text. In item 4 (MS4d), the source text uses 
‘for’, which was translated into Swedish as ‘innan’. A literal back-translation of 
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‘innan’ would be ‘before’. Although they seem similar, there is a subtle difference in 
meaning. The word ‘before’ emphasises the duration of time that passes before the 
students become quiet, whereas ‘for’ highlights the act of waiting as a condition 
until the students settle down. 

In item 6 (MS4f), the source text ‘keep telling’ was translated into Swedish as 
‘påminna’. While both phrases involve the teacher telling or prompting the students, 
they differ in nuance and emphasis. The English ‘keep telling’ implies repeated 
instruction as the students are not compliant. By contrast, the Swedish ‘påminna’ 
suggests that the teacher gives a gentle reminder to the students to comply, but it 
is less frequent and urgent. 

Instructional clarity 

The instructional clarity scale consisted of six items (see Table 4), of which five 
items displayed minor differences in phrasing or emphasis between the English 
source text and the Swedish target text, which call for further discussion. These 
translations are marked with an asterisk. 

In item 1 (MS3a), the English phrase ‘expect me to do’ emphasises the action or 
the task the teacher wants and expects the student to carry out, and the student is 
aware of this expectation. The Swedish translation ‘förväntar sig av mig’ expresses a 
more general expectation from the teacher for a certain student behaviour or 
performance, rather than a specific action or task as the English phrase ‘to do’ is 
excluded in the Swedish version. The lack of the verb ‘to do’ in the Swedish version 
broadens the interpretation to include expectations related to behaviour, attitude, 
or performance. This broader and maybe more ambiguous phrasing could explain 
why this item showed low factor loadings in the confirmatory factor analysis (CFA) 
and was therefore excluded from the subsequent studies of this thesis.  

In item 2 (MS3b), the English version begins with the subject of the sentence, 
‘my teacher’, emphasising the teacher’s instructional qualities. In contrast, the 
Swedish version includes a dummy subject ‘det’ and moves ‘my teacher’ to the object 
position of the phrase. This syntactic change gives more focus on the act of 
understanding rather than on the teacher’s ability to communicate with the 
students, shifting the focus of the item slightly. 



   METHODOLOGY • 87 

 

Table 3 Semantic validation of the classroom management scale 

Scale 
name 

# Indicator Indicator 

  English Swedish 
Classroom management 
  How often do these things happen 

in your mathematics lessons? 
[How often do the following happen 
in your mathematics lessons] 

 
4-point Likert scale: Every or almost 
every lesson – about half the 
lessons – some lessons – never 

Hur ofta händer följande på dina 
matematiklektioner?  
[Hur ofta händer dessa saker på dina 
matematiklektioner] 

 
4-point Likert scale: Varje eller nästan 
varje lektion – ungefär hälften av 
lektionerna – vissa lektioner – aldrig 

MS4a  1 Students don’t listen to what the 
teacher says 
[students are not listening to what 
the teacher is saying] 

Elever lyssnar inte på vad läraren säger 
[Elever lyssnar inte på vad läraren 
säger] 

    
MS4b  2 There is disruptive noise 

[It is a disturbing noise] 
Det är störande oljud 
[Det finns störande ljud] 

    
MS4c 
 

3 It is too disorderly for students to 
work well 
[It is too disorderly for students to 
be able to work well] 

Det är för stökigt för att elever ska kunna 
arbeta bra 
[Det är för stökigt för elever att arbeta 
bra] 

    
MS4d 
* 

4 My teacher has to wait a long time 
for students to quiet down 
[My teacher has to wait a long time 
before the students quiet down] 

Min lärare måste vänta länge innan 
elever tystnar 
[Min lärare måste vänta länge för att 
eleverna ska tystna] 

    
MS4e  5 Students interrupt the teacher 

[Students interrupt the teacher] 
Elever avbryter läraren 
[Students interrupt the teacher] 

    
MS4f 
* 

6 My teacher has to keep telling us 
to follow the classroom rules 
[My teacher has to remind us to 
follow the rules in the classroom] 

Min lärare måste påminna oss om att 
följa reglerna i klassrummet 
[Min lärare måste hela tiden påminna 
oss om att följa klassrumsreglerna] 

Note. * = near identical translation of the words marked in bold, these are discussed; [literal 
translation of the corresponding item] 
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In item 3 (MS3c), the English version uses the phrase ‘has clear answers’, implying 
that the teacher has the knowledge and a clear answer available. The Swedish 
version uses the verb ‘gives’, shifting the focus from the teacher possessing the 
knowledge to the active behaviour. While this could be considered a minor change, 
this may still influence how students interpret the teacher’s clarity.  

In item 5 (MS3e), the English version uses the phrase ‘a variety of things’, which 
is translated into Swedish as ‘different things’. The Swedish version suggests less 
pedagogical diversity. Moreover, the English verb ‘learn’ is translated as ‘understand’ 
in Swedish, shifting the focus from the learning process to the outcome of 
understanding. 

In item 6 (MS3f), the English version includes the words ‘a topic’ and ‘again’ 
whereas the Swedish version has omitted ‘topic’ and translates ‘again’ with ‘once 
again’. The omission of ‘a topic’ in the Swedish version removes the reference to 
specific content, thus shifting the focus from what is explained to the act of 
explaining. Additionally, the use of ‘once again’ in the Swedish version suggests that 
the teacher will only explain one more time and not indefinitely, a minor change 
of the time aspect. 

Mathematics confidence 

In the mathematics confidence scale, four of the nine items showed minor 
differences in phrasing and emphasis in the Swedish version, which calls for 
further discussion. These items are marked with one asterisk in Table 5. 

In item 1 (MS5a), the English version uses ‘I’ as the subject, focusing on the 
student’s ability and performance. The Swedish translation uses the dummy 
subject ‘it’, shifting the focus to a more general experience of the situation rather 
than the student’s personal experience. 

In item 7 (MS5g), the Swedish version uses the preposition ‘i’ rather than ‘på’. 
While both prepositions can be used interchangeably in this context, there is 
however a minor difference in nuance. The phrase ‘bra i matematik’ refers to being 
good or having the ability within a specific subject such as mathematics, while ‘bra 
på matematik’ refers to a broader ability or aptitude in mathematics and not just 
having knowledge of mathematics. In the CFA and the ESEM analyses, the 
psychometric analysis of this item showed low factor loadings. It was suggested in 
Study I, that this item reflected students’ perceptions of teacher support rather 
than the construct of mathematics confidence. This item was omitted in the 
subsequent studies of this thesis. 
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Table 4 Semantic validation of the instructional clarity scale 

Scale 
name 

# Indicator Indicator 

  English Swedish 
Instructional clarity 
4-point Likert scale 
  How much do you agree with these 

statements about your mathematics 
lessons? 
[How well do you think the following 
statements are true about your 
mathematics lessons] 
 
4-point Likert scale 
Agree a lot – agree a little – disagree 
a little – disagree a lot 

Hur bra tycker du att följande stämmer 
om dina matematiklektioner? 
[Hur mycket instämmer du i dessa 
uttalanden om dina matematik-
lektioner] 
 
4-point Likert scale 
Stämmer precis – stämmer ganska bra 
– stämmer inte så bra – stämmer inte 
alls 

MS3a 
* 

1 I know what my teacher expects 
me to do 
[I know what my teacher expects of 
me] 

Jag vet vad min lärare förväntar sig 
av mig 
[Jag vet vad min lärare förväntar sig att 
jag ska göra] 

    
MS3b 
* 

2 My teacher is easy to understand 
[It is easy to understand my teacher] 

Det är lätt att förstå min lärare 
[Min lärare är lätt att förstå] 

    
MS3c 
* 

3 My teacher has clear answers to my 
questions 
[My teacher gives clear answers to 
my questions] 

Min lärare ger tydliga svar på mina 
frågor 
[Min lärare har tydliga svar på mina 
frågor] 

    
MS3d 
 

4 My teacher is good at explaining 
mathematics 
[My teacher is good at explaining 
mathematics] 

Min lärare är bra på att förklara 
matematik 
[Min lärare är bra på att förklara 
matematik] 

    
MS3e 
* 

5 My teacher does a variety of things 
to help us learn 
[My teacher does different things to 
help us understand] 

Min lärare gör olika saker för att hjälpa 
oss att förstå 
[Min lärare gör en mängd olika saker 
för att hjälp oss att lära] 

    
MS3f 
* 

6 My teacher explains a topic again 
when we don’t understand 
[My teacher explains once again 
when we don’t understand] 

Min lärare förklarar en gång till när vi 
inte förstår 
[Min lärare förklarar ett ämne igen när 
vi inte förstår] 

Note. * = near identical translation of the words marked in bold, these are discussed; [literal 
translation of the corresponding item] 
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In item 8 (MS5h), the English version compares the difficulty of mathematics 
to all other subjects at school. The Swedish version claims that mathematics is the 
hardest subject, omitting any comparisons to other subject matters. While both 
versions focus on the student’s experience of difficulty, the English version 
includes the comparison which is absent in the Swedish translation. 
In item 9 (MS5i), the English version uses ‘mathematics’ as the subject, suggesting 
that mathematics is the source of confusion. In contrast, the Swedish version uses 
‘I’ as the subject, focusing on the student’s personal experience and emotional 
reaction to working with mathematics rather than attributing the confusion to 
mathematics.  

To conclude, there are indications of response bias in the translation of the 
items discussed above. The measurement invariance testing of the latent 
constructs and the analysis of their factorial structure in the CFA, and ESEM, 
showed similar results. One way to handle such discrepancies could be to include 
a qualitative approach with interviews or a think-aloud protocol and examine 
students’ perceptions of the items. Alternatively, a quantitative approach with 
methods such as comparative pilot studies of both original items and culturally 
equivalent translations to evaluate the variance explained (Fenn et al., 2020). 
Further studies are needed to examine cross-cultural bias in translated 
questionnaire items. 
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Table 5 Semantic validation of the mathematics confidence scale 

Scale  # Indicator Indicator 
name  English Swedish 
Mathematics confidence 
  How much do you agree with these 

statements about mathematics? 
[How well do you think the following 
statements are true about 
mathematics] 
4-point Likert scale 
Agree a lot – agree a little – 
disagree a little – disagree a lot 

Hur bra tycker du att följande stämmer 
om matematik? 
[Hur mycket instämmer du i dessa 
uttalanden om matematik] 
4-point Likert scale 
Stämmer precis – stämmer ganska bra 
– stämmer inte så bra – stämmer inte 
alls 

MS5a 
* 

1 I usually do well in mathematics 
[It usually goes well for me in 
mathematics] 

Det brukar gå bra för mig i matematik 
[Jag brukar klara mig bra i matematik] 

    

MS5b 
 

2 Mathematics is harder for me than 
for many of my classmates 
[identical] 

Matematik är svårare för mig än för 
många av mina klasskamrater 
[Matematik är svårare för mig än för 
många av mina klasskamrater] 

MS5c 
 

3 I am just not good at mathematics 
[I am simply not good at 
mathematics] 

Jag är helt enkelt inte bra i matematik 
[Jag är bara inte bra på matematik] 

    
MS5d 
 

4 I learn things quickly in mathematics 
[identical] 

Jag lär mig snabbt i matematik 
[Jag lär mig snabbt i matematik] 

    
MS5e 
 

5 Mathematics makes me nervous 
[identical] 

Matematik gör mig nervös 
[Matematik gör mig nervös] 

    
MS5f 
 

6 I am good at working out difficult 
mathematics problems 
[I am good at solving difficult 
mathematics tasks] 

Jag är bra på att lösa svåra 
matematikuppgifter 
[Jag är bra på att lösa svåra 
matematikproblem] 

    
MS5g 
* 

7 My teacher tells me I am good at 
mathematics 
[identical] 

Min lärare säger att jag är bra i 
matematik 
[Min lärare säger att jag är bra på 
matematik] 

    
MS5h 
* 

8 Mathematics is harder for me than 
any other subject 
[Mathematics is the hardest subject 
for me] 

Matematik är det svåraste ämnet för 
mig 
[Matematik är svårare för mig än något 
annat ämne] 

    
MS5i 
* 

9 Mathematics makes me confused 
[I get confused by mathematics] 

Jag blir förvirrad av matematik 
[Matematik gör mig förvirrad] 

Note. * = near identical translation of the words marked in bold, these are discussed; [literal 
translation of the corresponding item] 
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Ethical considerations 
This thesis is a secondary analysis of data retrieved from a publicly open webpage 
administered by the International Association for the Evaluation of Educational 
Achievement (IEA). The dataset is fully anonymised, with no possibility to identify 
students, teachers, or schools. As such, ethical authorisation was not a 
requirement. Research conducting secondary analysis of international large-scale 
assessments (ILSAs) has gained influence on educational policymakers and society 
(Grek, 2009; Johansson, 2016) and, consequently, findings from secondary 
analyses could result in policy decisions that ultimately have an impact on both 
individuals and populations (Suri, 2020). Consequently, ethical considerations 
regarding the dissemination of the thesis have to be clear and detailed and include 
limitations (Gustafsson, 2018). This thesis complies with the ethical procedures of 
IEA, follows the principles of good research practice and ethical guidelines 
provided by the Swedish Research Council (Vetenskapsrådet, 2024), and abides by 
the guidelines in the Declaration of Helsinki stipulating that considerations for 
individual rights and dignity should precede those of science and society. 



 

 

Chapter 6 Results 

This chapter provides a summary of the three empirical studies of this thesis. The 
studies were guided by four overarching research questions, as presented in 
Chapter 1, 1) To what extent can the student questionnaire items validly measure the latent 
constructs of mathematics confidence and two subdimensions of teaching quality, classroom 
management and instructional clarity? 2) To what extent do aspects of teaching quality matter 
for student learning outcomes such as mathematics confidence and mathematics achievement and 
are there differences across groups of students depending on their socioeconomic background, home 
language, and gender? 3) To what extent are there differences between classrooms in the 
relationship between aspects of teaching quality and learning outcomes such as mathematics 
confidence and mathematics achievement? 4) To what extent could aspects of teaching quality 
mitigate the negative influence of student background factors and decrease the growing achievement 
gap? In sum, these questions address the validity of the measurement instruments, 
the role of teaching quality concerning student learning outcomes, and the 
relationships between classroom composition and variation in student learning 
outcomes across classrooms. 

Study I: Validating the mixed-worded 
mathematics confidence scale in TIMSS 
Using Swedish TIMSS 2019 Grade 4 data, Study I examined the construct validity 
of the mixed-worded mathematics confidence scale, employing confirmatory 
factor analysis (CFA), exploratory structural equation modelling (ESEM), and a 
semantic validation of the translated items. 

Results showed possible indications of method effects and response bias in the 
mixed-worded mathematics confidence scale. Firstly, the inter-item correlation 
matrix suggested that some respondents may not have adjusted their responses 
appropriately, as they failed to reverse their ratings on the negatively worded items. 
This lack of variation between positively and negatively worded items may indicate 
method effects (Steinmann, Strietholt, et al., 2022). One reason could be attributed 
to the wording of the items as some items could be perceived as more linguistically 
complex and cognitively demanding, particularly for younger students. Secondly, 
the semantic validation process found possible cross-cultural bias related to the 
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phrasing or translation of questionnaire items. The item phrasing and translation 
have to ensure conceptual and linguistic equivalence between the source text and 
the target text (Ercikan, 1998). However, findings indicated possible cross-cultural 
bias in four of the nine items, suggesting that these items were not conceptually 
and linguistically equivalent. The bi-factor ESEM model showed signs of 
multidimensionality within the mixed-worded scale (Asparouhov & Muthén, 2009; 
van Zyl & Klooster, 2022). Several items had factor loadings below .40, suggesting 
limited reliability for these items (Chiu, 2008; Kline, 2016). Notably, item 7, 
although positively worded, had low factor loadings. This item could be argued to 
reflect a different latent construct, such as the ‘supportive teacher’ construct, rather 
than mathematics confidence. Results from Study I revealed possible method 
effects and response bias related to the negatively worded items, as well as 
construct-irrelevant variance in item 7. Therefore, it is reasonable to consider 
retaining only three positively worded items (items 1, 4, 6) in subsequent analyses.  

Additionally, by leaning on the TBD framework and the dynamic model 
(Creemers & Kyriakides, 2010; Praetorius et al., 2020), Study I examined the direct 
and indirect relationships between the two factors of student-perceived teaching 
quality (classroom management and instructional clarity) and mathematics 
achievement, with mathematics confidence as a mediator using SEM. Results 
revealed substantial, positive relationships between mathematics confidence and 
mathematics achievement, aligning with previous research (e.g., Lee & Stankov, 
2018; Marsh & Craven, 2006; Stankov et al., 2014). Both direct and indirect 
positive relationships were found between classroom management and 
mathematics achievement. However, an unexpected finding was the suppression 
effect found in the relationship between instructional clarity and mathematics 
achievement, mediated by mathematics confidence, warranting further studies 
(Kline, 2016; MacKinnon et al., 2000). 

Study II: The associations between student-
perceived teaching quality and mathematics 
confidence and mathematics achievement 
Using the Swedish TIMSS 2019 Grade 4 sample, Study II examined the 
relationships between aspects of student-perceived teaching quality and two 
learning outcomes, mathematics confidence and mathematics achievement, at 
both student and classroom levels. Teaching quality was conceptualised through 
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the subdimensions of classroom management and instructional clarity. Previous 
research has found that teaching quality influences not only the individual student’s 
learning but also the learning of the entire classroom (Darling-Hammond, 2021; 
Hattie, 2009), and is considered a classroom-level construct (Scherer & 
Gustafsson, 2015). Consequently, multilevel structural equation modelling 
(MSEM) was used to distinguish between student-level and classroom-level 
variance and examine the relationships between student-perceived teaching quality 
and, on the one hand, students’ mathematics confidence, and on the other hand, 
mathematics achievement. The analyses also accounted for student background 
factors, such as gender, students’ socioeconomic status (SES), which was proxied 
by the single measure of number of books at home, and immigration status, 
proxied by the single measure language spoken at home. The number of books 
has been validated as a reliable measure of SES ( Rutkowski, D., & Rutkowski, 
2013) and language spoken at home as a reliable measure of immigration status 
(Rutkowski, D., & Rutkowski, 2013; Rutkowski, L., & Rutkowski, 2016). 

The SEM models showed significant and positive relationships between both 
teaching quality aspects and the two outcomes, mathematics confidence and 
achievement. The results revealed a significant, substantial, and positive 
relationship between instructional clarity and mathematics confidence at both 
student and classroom levels. Classroom management was found to be positively 
and significantly related to mathematics achievement at the student level when 
accounting for student background factors. Moreover, student background factors 
were substantially related to mathematics achievement at both levels, while only 
minor relationships were observed with mathematics confidence, and only at the 
student level. 

Students’ socioeconomic status (SES) was substantially and significantly related 
to mathematics achievement at both the student and classroom levels, highlighting 
the importance of classroom composition for student learning outcomes. Notably, 
the strength of the relationship between classroom-level SES and mathematics 
achievement was initially high, with a standardised regression coefficient of .81. 
This indicates that students in classrooms with a higher average SES tended to 
perform substantially better than classrooms with lower SES. However, when 
accounting for both dimensions of teaching quality and student background 
factors in the final model, the strength of this relationship was reduced to .66 at 
the classroom level. At the student level, the strength of the relationship between 
SES and mathematics achievement remained stable, with a standardised regression 
coefficient of .30. These findings would suggest that part of the variance in 
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classroom-level mathematics achievement, which was previously attributed to 
SES, can, in this model, be accounted for by differences in teaching quality and 
student background factors. This reduction in the strength of the relationship may 
indicate that teaching quality can partially mitigate the relationship between 
classroom-level SES and classroom-level mathematics achievement. Alternatively, 
the decrease may reflect a classroom dynamic, given that in high-achieving 
classrooms, which often require less time spent on maintaining order, teachers 
would be able to deliver higher teaching quality. These findings highlight the 
importance of considering classroom-level processes, when examining factors 
relating to student learning outcomes. Results revealed that teaching quality was 
significantly related to student learning outcomes, particularly at the classroom 
level. 

Study III: Does teaching quality matter for 
Nordic primary school students’ mathematics 
confidence and mathematics achievement? 
Study III expanded the scope of analysis and examined fourth-grade students’ 
perceptions of teaching quality in the Nordic countries and its relationship to two 
outcomes: mathematics confidence and mathematics achievement. The Nordic 
context is suitable for analysis as these countries share the idea of a compensatory 
mission of the educational system, often referred to as the Nordic Model (Blossing 
et al., 2014; Lundahl, 2016). 

Four Nordic countries participated in TIMSS 2019 at Grade 4 level: Denmark, 
Finland, Norway, and Sweden. The total sample comprised 15,839 students, 
nested in 966 classrooms, with an average class size of 16 students. By drawing on 
this data, Study III addressed three research questions related to teaching quality. 
First, it assessed whether the three latent constructs of classroom management, 
instructional clarity, and mathematics confidence, were measured equivalently 
across countries and their suitability for country comparisons. To assess cross-
country comparability, a series of increasingly restrictive measurement invariance 
(MI) tests were conducted using multigroup confirmatory factor analysis 
(MGCFA), testing each of the three latent constructs separately. Second, given the 
hierarchical structure of TIMSS and the large intra-class correlation coefficients 
(ICC), the relationships between the teaching quality dimensions of classroom 
management and instructional clarity and the two outcomes: mathematics 
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confidence and mathematics achievement were examined using multilevel 
structural equation modelling (MSEM). Third, Study III examined whether the 
two teaching quality aspects could mitigate the negative influence of lower 
socioeconomic background on student learning outcomes in the Nordic countries. 
The student background factors included measures of socioeconomic status, 
measured by the proxy number of books at home, and immigration status which 
was measured by the language spoken at home. These factors have been found to 
have high reliability and validity in previous research (Rolfe, 2021; Rutkowski, D., 
& Rutkowski, 2013). 

Findings showed that measurement invariance supported both configural and 
metric invariance of all three scales of classroom management, instructional clarity, 
and mathematics confidence (using three positive items). However, scalar 
invariance was not supported. Nevertheless, as metric invariance was reached, 
correlational comparisons across countries can validly be drawn from the findings, 
thus allowing for cross-country comparisons (He et al., 2019). 

The results revealed substantial and positive relationships between 
mathematics confidence and instructional clarity across all four Nordic countries, 
at both levels. These findings suggest that the variation in mathematics confidence 
between classrooms was, to a large extent, related to how the students perceived 
their teacher’s instructional clarity. The higher the students assessed their teacher’s 
instructions, the higher the mathematics confidence in the entire classroom. 
Student background factors were also significantly related to mathematics 
confidence. In all Nordic countries, positive relationships were found at the 
student level between SES and mathematics confidence. Interestingly, in Finland 
this relationship was significant and substantially positive at the classroom level, 
suggesting that differences in classroom mathematics confidence were related to 
the SES composition of the classroom. This finding raises concerns regarding 
selection bias in Finland, if students with similar SES are grouped together in the 
same classroom. One explanation could be the possibility of choosing specialised 
classes in mathematics, language, music, or sports which have been found to cause 
increasing differences between classroom achievement related to students’ SES 
(Kosunen et al., 2020). 

The results regarding the relationships between the two teaching quality factors 
and mathematics achievement were inconsistent across countries. Instructional 
clarity was positively related to mathematics achievement at the student level in 
Denmark, Finland, and Norway. The relationships between mathematics 
achievement and classroom management were significant and positive at the 
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student level in Finland, Norway, and Sweden. At the classroom level, there were 
positive relationships between classroom management and mathematics 
achievement in Denmark and Sweden. This result would suggest that differences 
in classroom-level mathematics achievement in these two countries may partly be 
explained by students’ belonging to classrooms perceived to be well-managed and 
calm. 

Student background factors were found to relate significantly to mathematics 
achievement, aligning with previous research. The SES of the student showed a 
substantial relationship to mathematics achievement across all four countries at 
both student and classroom levels. The classroom-level relationships were 
substantial, indicating that Nordic classrooms with higher average SES tended to 
perform better on the mathematics assessment. This finding concurs with research 
from Atlay et al. (2019), which found that students with higher SES would benefit 
more from teaching quality than students with middle and lower SES. Thus, 
increasing the achievement gap. The language spoken at home was also 
significantly related to mathematics achievement at the student level across all 
countries. At the classroom level, this relationship was also positive in Norway and 
Sweden, indicating that classrooms with a higher proportion of students who 
spoke the test language at home performed better on mathematics assessments. 
These findings suggest mathematics performance is higher in classrooms where 
students are more language-aligned with many students speaking the test language 
at home compared to multilingual classrooms.  

Taken together, Study III presented empirical findings of significant 
relationships between teaching quality aspects, such as classroom management and 
instructional clarity, and both mathematics confidence and mathematics 
achievement across all Nordic countries. However, the variation in results across 
countries suggests that no universal solution exists, rather, each country may need 
to address context-specific factors that could explain variations in student learning. 
Additionally, there were indications of educational inequity as the results indicated 
that differences in student learning outcomes were related to classroom 
composition effects, such as SES and language spoken at home. However, the 
findings also suggest that well-managed classrooms appeared to decrease the 
influence of SES, potentially narrowing the achievement gap. Therefore, by 
improving teachers’ general pedagogical knowledge, particularly classroom 
management and instructional practices, student learning outcomes could be 
enhanced and thus also improve educational equity across the Nordic countries. 
 



 

 

Chapter 7 Discussion and 
conclusion 

In this chapter, the main findings from the empirical studies are reviewed. The 
thesis had two primary aims. First, it addressed the construct validity of student 
questionnaires of TIMSS 2019 Grade 4, particularly the mixed-worded scale of 
mathematics confidence. Second, it examined the relationships between aspects of 
student-perceived teaching quality and student learning outcomes. By analysing 
classroom processes from the student perspective, the study provided insights into 
students’ situated learning context. The discussion is framed by the proposed 
conceptual model of teaching quality and the situated classroom context (see Fig. 5), which 
integrates teaching quality aspects from the dynamic model, the TBD framework, 
and the conceptual framework of determinants of student leaning outcomes 
(Creemers & Kyriakides, 2010; Nilsen et al., 2016; Praetorius et al., 2018) with the 
situated expectancy-value theory (SEVT) (Eccles & Wigfield, 2023) as discussed 
in Chapter 2. Three themes have emerged across the empirical studies: 1) the 
situated classroom context and student learning outcomes; 2) teaching quality and 
student learning outcomes; and 3) mixed-worded items in secondary analyses. 
 

 
Figure 5 Conceptual model of teaching quality and the situated classroom context 
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The situated classroom context and student 
learning outcomes 
Findings from Study II and III revealed that classroom-level differences in 
mathematics achievement related to the classroom composition, supporting the 
conceptual model of teaching quality and the situated classroom context. There was evidence 
of composition effects, defined as the influence, within a classroom, of aggregated 
student background characteristics on learning outcomes (Burke & Sass, 2013). In 
particular, classroom-level socioeconomic status (SES) related strongly to 
mathematics achievement across all Nordic countries (Denmark, Finland, Norway, 
and Sweden). Teaching quality, operationalised through the dimensions of 
classroom management and instructional clarity, appeared to increase the influence 
of SES on mathematics achievement, thus increasing educational inequity in 
several Nordic countries. This finding aligns with previous research suggesting that 
high-SES classrooms benefit more from high-quality teaching due to these 
students having greater familiarity with the teaching, interaction, and 
communication styles of the teacher (Atlay et al., 2019; Hansson, 2012; Nilsen & 
Bergem, 2020). In contrast, students with limited access to home educational 
resources and lower levels of parental support could experience greater difficulties 
in interactions and comprehension (Sortkaer, 2019). For instance, Atlay et al. 
(2019) found that the achievement gap increased as high-SES students benefitted 
more from cognitively demanding instruction and a supportive learning 
environment than their low-SES peers. Similarly, Hansson (2012) found. 
mathematics instructions to be more beneficial for high-SES students in Sweden, 
contributing to a widening achievement gap. 

Results from this thesis revealed substantial and positive relationships between 
classroom-level SES and mathematics achievement across all four Nordic 
countries. The higher the classroom-level SES, the higher the classroom-level 
mathematics achievement. In Finland, there were substantial significant 
relationships between classroom-level SES and mathematic achievement as well as 
mathematics confidence. One probable explanation could be the hidden 
stratification in Finland as parents can choose specialisation classes for their 
children, either in language, music, or sport (Kosunen et al., 2020). However, in 
Sweden, the relationship between classroom-level SES and mathematics 
achievement was substantially lower when accounting for the teaching quality 
factors. Consequently, it could be assumed that high-quality teaching significantly 
influenced Swedish classroom-level mathematics achievement and increased 
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mathematics achievement in low-SES classrooms, subsequently narrowing the 
achievement gap. 

Moreover, Study III provided evidence of linguistic composition effects on 
classroom-level mathematics achievement in Norway and Sweden. Specifically, 
mathematics achievement was significantly higher in classrooms where a majority 
of students spoke the test language at home. This finding suggests that 
linguistically homogenous classrooms may provide students with greater learning 
opportunities. By contrast, multilingual classrooms may require additional 
language support, an issue made more challenging given the shortage of certified 
‘Swedish as second language’ teachers in Sweden (Skolverket, 2022a). Given there 
is less need for linguistic support in linguistically homogenous classrooms as fewer 
language-related instructional challenges may arise, while multilingual classrooms 
may require additional scaffolding and language support (Hansson, 2012). 

Across the Nordic countries, results showed notable classroom differences for 
the relationships between classroom-level instructional clarity and mathematics 
confidence. The most confident mathematics classrooms were those with teachers 
who were perceived to provide high-quality instruction. This suggests that 
instructional clarity may contribute to widening the achievement gap, thus 
reflecting indications of pedagogical segregation across the Nordic countries 
(Hansson, 2012). Moreover, the findings indicate a composition effect of affective 
attitudes as classroom-level mathematics confidence may influence the learning 
environment. For instance, in classrooms with students less confident in 
mathematics, there may be more disruptive behaviour and subsequently fewer 
learning opportunities, while more confident classrooms would provide a calmer 
and more supportive learning environment (Vansteenkiste & Ryan, 2013). 
Likewise, poor teacher-student relationships and low student academic confidence 
and motivation may increase school absenteeism and problematic school 
attendance (Gren Landell, 2021; Skolverket, 2021). Subsequently, it could be 
proposed that higher classroom-level instructional clarity and mathematics 
confidence positively influence classroom-level mathematics achievement 
(Stankov & Lee, 2017) and school attendance (Skolinspektionen, 2016; Skolverket, 
2021). Additionally, there may be composition effects relating to students’ aptitude 
and learning abilities. In classrooms with lower-achieving students and less prior 
knowledge, more of the teaching and instruction would likely focus on meeting 
basic knowledge requirements, while classrooms with higher-achieving students 
may focus on more cognitively challenging tasks (Brophy, 2000). 
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The findings of the constituent studies in the thesis underscore the importance 
of accounting for the situated classroom context and diverse composition effects, 
such as SES, linguistic background, affective attitudes, and academic aptitude, 
when examining factors related to student learning outcomes. However, 
disentangling the relationships between various composition effects and learning 
outcomes is complex, given the possibility of reverse causality (Marsh & Craven, 
2006). For instance, if low classroom-level achievement correlates with low 
teaching quality, it is unclear if ineffective teaching leads to lower achievement, or 
if lower-achieving classrooms perceive instructions as less clear and more difficult 
to understand and thus rate teaching quality lower (Nilsen et al., 2018; Ramazan et 
al., 2023). The inconsistent relationships found in Study III between teaching 
quality and student learning outcomes across the Nordic countries, despite the 
similar cultural and educational systems, suggest that country comparisons may be 
complex. While within-country analyses can be compared to other within-country 
analyses and provide valuable insights, the extent to which educational outcomes 
are comparable across countries participating in international large-scale 
assessments (ILSAs) remains open to debate. 

Teaching quality and student learning 
outcomes 
Existing research suggests that teaching quality plays a significant role in 
influencing student learning outcomes (Darling-Hammond, 2021; Guerriero, 
2017; Hattie, 2009). However, given the multidimensional nature of the teaching 
quality construct with a lack of consensus regarding its operationalisation and 
conceptualisation (Nilsen & Gustafsson, 2016; Senden et al., 2022), this thesis 
aimed to contribute empirical evidence to the field by drawing on TIMSS 2019 
Grade 4 data and the conceptual model of teaching quality and the situated classroom context. 
The results showed the utility of the TIMSS student questionnaire items in 
capturing two valid subdimensions of teaching quality (classroom management 
and instructional clarity). Although this pragmatic conceptualisation may introduce 
the risk of construct under-representation (Praetorius et al., 2020), the strong 
significant relationships observed in the statistical analyses provided support that 
these measures validly reflect dimensions of the broader teaching quality construct. 
Findings revealed substantial differences across Nordic classrooms in student-
perceived classroom management and instructional clarity, even greater than those 
relating to classroom-level SES and language spoken at home, and almost 
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comparable in strength to classroom-level differences in mathematics 
achievement. 

The results from Studies II and III revealed that instructional clarity related 
substantially to mathematics confidence, both at the individual level and especially 
at the classroom level. Across the Nordic countries, there were highly significant 
relationships between instructional clarity and mathematics achievement at the 
student level, aligning with previous research (Blömeke & Olsen, 2019; Hattie, 
2009; Konstantinidou & Kyriakides, 2022; Titsworth et al., 2015). However,  
Titsworth et al. (2015) reported a significant negative relationship between teacher 
clarity and student learning outcomes, suggesting that students perceive instruction 
as excessive or too difficult. This negative relationship was found in Study I, when 
mathematics confidence was included as a mediating variable. Though, when 
student background factors were included in Studies II and III, this relationship 
was positive, confirming the findings by Blömeke and Olsen (2019). 

In Study III, classroom-level mathematics achievement was positively and 
significantly related to classroom management in all Nordic countries except 
Finland. This suggests that classrooms with less reported disorderly behaviour 
showed higher levels of mathematics achievement. A plausible explanation is that 
in well-managed classrooms, teachers would have more opportunities to provide 
students with appropriate support and scaffolding. Consequently, a calmer and 
more orderly environment would give students more time on task and increase 
their learning opportunities (Doyle, 2013; Nilsen & Gustafsson, 2016). This result 
is contrary to findings by Kunter et al. (2007) who reported significant positive 
relationships between classroom management and mathematics interest at the 
individual level, but not at the classroom level. 

Taken together, these findings suggest that teaching quality plays a meaningful 
role concerning student learning outcomes. The studies revealed a strong positive 
relationship between classroom management and mathematics confidence and an 
even stronger relationship between instructional clarity and mathematics 
confidence. This result is particularly relevant given that mathematics confidence 
is considered a strong predictor of student academic achievement (Lee & Stankov, 
2018; Marsh et al., 2013; Marsh & Craven, 2006; Shavelson et al., 1976; Stankov & 
Lee, 2017). 
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Method effects of mixed worded items 
Secondary analysis relies on the quality, validity, and reliability of the data used. 
However, discussions regarding the operationalisations of latent constructs and 
the validity of items included in the measurement models are often lacking in the 
literature. For instance, latent constructs such as mathematics confidence have 
been conceptualised and operationalised in various ways across ILSA studies, 
often without sufficient verification or explanations for their operationalisation. 
Some secondary studies include all items from the questionnaire scale (Ivanova & 
Michaelides, 2022; Lee & Chen, 2019), while others separate positively and 
negatively worded items into distinct factors (Roszkowski & Soven, 2010; van 
Sonderen et al., 2013). Some studies use the transformed scale provided by TIMSS 
(e.g., Berger et al., 2020), whereas others include only a subset of positively worded 
items (Chen, 2022; Chen & Lu, 2022; Eklof, 2007; Min et al., 2016), and some rely 
on a single-item measure from a larger scale (Kim & Sidney, 2024; Stankov et al., 
2014). These varying approaches to operationalisations highlight the need for 
construct validity studies and greater transparency in measurement modelling 
decisions. 

In Study I, the construct validity of the mixed-worded scale measuring the 
latent construct mathematics confidence was examined. Results showed evidence 
of the method effect associated with the negatively worded items in the scale. The 
negatively phrased items could be more linguistically and cognitively demanding 
for primary school students, and the variations in phrasing, particularly the shift in 
the agent between items, may contribute to confusion (Michaelides, 2019; 
Reynolds et al., 2022). When interpreted through the lens of the conceptual model of 
teaching quality and the situated classroom context, these findings suggest that the 
classroom’s composition influences the extent of method effects. For instance, in 
classrooms where students have a lower reading ability or language proficiency, 
the risk of misunderstanding negatively worded items is greater than in classrooms 
with students with higher levels of reading and language skills. 

In addition, the semantic cross-cultural validation of the translated items 
showed some inconsistencies and there was evidence of translated items not being 
linguistically or conceptually equivalent (Ercikan, 1998; Ercikan & Pellegrino, 
2017; Osborn, 2004; Upsing & Rittberger, 2018). Therefore, researchers 
conducting secondary analyses are encouraged to examine construct validity and 
to assess item content, wording, and translations when conceptualising latent 
constructs. 
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Contribution and implications 
This doctoral project contributes empirical knowledge to the research field of 
teaching quality and secondary analysis of ILSA data. Findings from the three 
empirical studies advance our understanding of the relationships between teaching 
quality aspects and students’ mathematics achievement and mathematics 
confidence. Given that previous studies generally include mathematics 
achievement as an outcome variable, the inclusion of mathematics confidence 
provides a broader picture of the relationships in the situated classroom context, 
as outlined in the conceptual model of teaching quality and the situated classroom context (see 
Fig. 5). This proposed conceptual model visualises the complex and dynamic 
relationships that contribute to student learning outcomes and offers a lens for 
understanding these relations, the situated classroom context, and classroom 
composition effect. 

These findings bring some implications for both practising teachers and 
teacher education. The results indicate that students in well-managed, calm 
classrooms are more likely to be provided with high-quality instruction, 
appropriate scaffolding, support, and greater learning opportunities. This 
highlights the need to strengthen teachers’ general pedagogical knowledge, 
particularly regarding how to manage classroom diversity and support students in 
multilingual and lower-SES classrooms. Strengthening teachers’ general 
pedagogical knowledge may give them effective strategies and tools needed to 
manage more diverse classrooms while building positive teacher-student 
interactions. Subsequently, such improvements could be assumed to increase 
students’ mathematics confidence, as well as their academic achievement, and 
promote educational equity. In short, teachers equipped with these strategies and 
competencies may be able to provide more effective teaching within a supportive 
environment, potentially contributing to narrowing the achievement gap. 

The findings also suggest that Swedish teacher education could better prepare 
future teachers to meet the needs of an increasingly diverse student population and 
the large variations between schools. Currently, students enrolled in Swedish 
teacher education typically complete their practical teacher training at the same 
school throughout their studies. While this approach gives continuity and a deeper 
understanding of the contextual factors from a single school, it may limit their 
exposure to a broader variety of schools. Given the increasingly diverse student 
population, it could be argued that students enrolled in teacher education would 
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gain more pedagogical knowledge if they experienced a wider range of school 
contexts during their training. 

These findings may also carry implications for policymakers. First, there is a 
need to offer working teachers professional development opportunities aimed at 
strengthening their general pedagogical knowledge and relational competencies. 
Second, results from this thesis highlight the presence of an achievement gap in 
Sweden, as reflected in the classroom-level differences related to SES and language 
spoken at home. Some classrooms are more diverse, characterised by low SES and 
highly multilingual groups, while other classrooms are more homogeneous, with 
high SES and most of the students speaking Swedish at home. Consequently, 
teachers would benefit from professional development opportunities focused on 
strategies for teaching diverse student groups, particularly in supporting second 
language learners. This is particularly important given the low number of certified 
teachers in ‘Swedish as second language’ (Skolverket, 2022b). These apparent 
differences across schools and classrooms highlight structural educational 
inequalities and a school selection which is influenced, to some extent, by students’ 
SES or linguistic background. Subsequently, educational inequalities contribute to 
widening the achievement gap. Considering that education is a basic human right, 
a cornerstone of critical thinking, the agency of citizenship, democratic 
participation, and ultimately, democracy (Nations, 2021), these complex problems 
need to be addressed by policymakers and politicians. 

Limitations and future research 
There are limitations to this doctoral thesis that warrant discussion. First, it is 
limited to two subdimensions of teaching quality - classroom management and 
instructional clarity - included in the student questionnaire of TIMSS 2019 Grade 
4. Therefore, there could be a construct-under representation, as the teaching 
quality construct is not as broad as in previous studies (e.g., Bellens et al., 2019). 
Future studies could include additional dimensions of teaching quality aspects, 
such as those included in the expanded TIMSS 2023 framework of teaching quality 
aligning with the TBD framework. Second, this thesis is limited by the self-
reported measures in the student questionnaire which could introduce mono-
method bias. Further studies could include items from both student and teacher 
questionnaires to broaden the construct of teaching quality and improve the 
validity of the findings. Third, the cross-sectional design of data such as TIMSS 
does not allow for causal conclusions but only correlational inferences. 
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In light of the findings and the limitations discussed, further studies on teaching 
quality could include other age groups, academic subjects, or other cycles of ILSA 
studies. The expanded TIMSS 2023 framework of teaching quality provides 
important information for an extended follow-up study. Further secondary studies 
could be enriched by access to students’ grades and performances on national 
assessments if provided by the Swedish National Agency for Education. To 
develop a more comprehensive understanding of teaching quality, additional 
studies could adopt a mixed-methods approach by combining quantitative ILSA 
data with a qualitative approach with classroom observations or interviews with 
teachers and students. Such triangulation would strengthen the validity of the 
findings. 

Conclusion 
Although this thesis focused specifically on the mathematics classroom, the 
findings may well be relevant across other subject areas, given that the teaching 
quality aspects examined can be considered as part of general pedagogical 
knowledge rather than subject-specific knowledge. By leaning on the conceptual 
model of teaching quality and the situated classroom context, this thesis contributes 
empirical information on the relationships between teaching quality aspects and 
student learning outcomes, highlighting the situated classroom context. 
Considering the generalisability of results, although the Nordic countries share 
educational values and structures, there are differences in how education is 
organised and implemented. Therefore, cross-country comparisons must be done 
carefully, as the significant findings in this thesis could be different in other 
countries or cultures. 
 





 

 

Swedish summary 

Bakgrund 
Utbildning är en grundläggande mänsklig rättighet som bidrar till individens 
självständighet och välmående vilket främjar samhällets utveckling (UNESCO, 
2019). Vidare möjliggör utbildning att människor kan delta aktivt och ansvarsfullt 
i samhället, vilket är en garant för jämlikhet och demokrati (Nations, 2021; OECD, 
2015). Enligt §4 i Skollagen (SFS 2010:800) ska skolan främja elevers utveckling 
och lärande samt förankra mänskliga rättigheter och demokratiska värderingar hos 
elever. Utbildning ska enligt Sveriges Skollag (SFS 2010:800) vara likvärdig, 
oberoende av elevers socioekonomiska förhållanden, etnicitet, skola, eller 
bostadsort. Skolan ska därför kompensera för skillnader i elevers olika 
förutsättningar så att alla elever ska erbjudas möjlighet till likvärdig utbildning. 

Det är välkänt att elevers socioekonomiska status (SES) påverkar deras lärande 
och skolprestationer (Coleman, 1988; Sirin, 2005). Forskning visar att elevers SES 
har ökat i betydelse för hur de presterar akademiskt, vilket har bidragit till ökade 
kunskapsskillnader mellan elever, så väl i Sverige som i andra länder (Skolverket, 
2024b; SOU 2019:40; Yang Hansen & Gustafsson, 2019). Idag lämnar allt fler 
elever i Sverige grundskolan utan behörighet till gymnasiet. Vårterminen 2024 
saknade 16.3% av elever i årskurs 9 fullständiga betyg och gymnasial behörighet 
(Skolverket, 2024a). Vidare finns det idag en geografisk segregation, där elever med 
bäst förutsättningar återfinns i större storstadsområden på skolor med högre andel 
legitimerade lärare, medan elever med sämre förutsättningar återfinns på skolor på 
landsbygden och mindre städer, där det dessutom råder brist på utbildade och 
legitimerade lärare (SOU 2019:40). 

En central fråga är hur den svenska skolan ska lyckas med det kompensatoriska 
uppdraget som formuleras i Skollagen och vilka faktorer som kan bidra till att öka 
alla elevers lärande och minska de ökande kunskapsskillnaderna mellan elever. 
Tidigare forskning har lyft fram läraren och undervisningens kvalitet som viktiga 
faktorer (t.ex. Brophy & Good, 1984; Hattie, 2009). Forskning om lärares 
betydelse för elevers lärande kan delas in i två huvudsakliga dimensioner, 
lärarkvalitet (teacher quality) och undervisningskvalitet (teaching quality) (Darling-
Hammond, 2021). Lärarkvalitet avser lärarens formella utbildning, fortbildning, 
yrkeserfarenhet, ämneskompetens samt didaktiska förmågor. Undervisnings-
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kvalitet syftar på lärarens observerbara handlingar och agerande i klassrummet, så 
som hur aktiviteter organiseras och struktureras i klassrummet samt hur läraren 
ger instruktioner och interagerar med eleverna (Pianta & Hamre, 2009). Det är 
rimligt att anta att ett välorganiserat klassrum, med tydlig struktur och goda rutiner, 
skapar goda förutsättningar för studiero och ett positivt klassrumsklimat. Detta 
utgör i sin tur en grund för undervisningen av hög kvalitet, vilket kan främja elevers 
lärande och utveckling (Goe, 2007; Hattie & Yates, 2013). Läraren behöver god 
ledarskapsförmåga för att bygga positiva och förtroendefulla relationer med elever 
samt att skapa ett positivt klassrumsklimat (Aspelin, 2020). Samtidigt är det svårt 
att mäta undervisningskvalitet eftersom det är ett teoretiskt och mångfacetterat 
begrepp och tidigare forskning visar på varierande samband mellan 
undervisningskvalitet och elevers kognitiva och affektiva lärande (Blömeke et al., 
2022; Klieme & Nilsen, 2022). Forskning om yngre elevers uppfattningar om 
undervisningskvalitet och hur dessa samvarierar med deras lärande är begränsad. 
Denna doktorsavhandling syftar därför till att bidra med analyser av empiriska 
samband mellan undervisningskvalitet och yngre elevers lärande, såväl kognitivt 
som affektivt. 

Syfte 
Denna avhandling utgår från att undervisning och lärande är sociala och kulturella 
processer som sker i samspel mellan människor och som påverkas av det 
sammanhang de äger rum i, till exempel i klassrummet (Eccles & Wigfield, 2023; 
Vygotsky, 1978). För att undersöka dessa processer används data från den 
internationella storskaliga kunskapsmätningen Trends in Mathematics and Science 
Study (TIMSS) från 2019 för årskurs 4, där elever bland annat har skattat kvaliteten 
på matematikundervisningen i klassrummet. Med undervisningskvalitet avses här 
lärarens observerbara handlingar i klassrummet vilket är ett multidimensionellt 
begrepp som i tidigare forskning har beskrivits och konceptualiserats på åtskilliga 
sätt (Bellens et al., 2019; Senden et al., 2022). I avhandlingen undersöks 
matematikundervisning eftersom det i första hand är ett skolämne som undervisas 
av en lärare i en klassrumssituation, till skillnad från exempelvis engelska 
(Sundqvist & Sylvén, 2016). Trots att det finns ämnesspecifika strategier läraren 
använder för att ge matematikinstruktioner (Cohen et al., 2003; Lester, 2007), kan 
det antas att dessa strategier är av mer generell karaktär i årskurs 4 jämfört med 
årskurs 8. I denna avhandling har undervisningskvalitet pragmatiskt 
operationaliserats utifrån de två dimensioner av elevers upplevda undervisnings-
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kvalitet som mäts i TIMSS 2019:s elevenkäter. Dessa två dimensioner är, dels 
lärarens organisation i klassrummet och hur studiero skapas i undervisningen 
(Organisering), dels lärarens tydliga instruktioner, i form av förklaringar, stöd som 
ges, framåtsyftande återkopplingar och hur lagom svåra utmaningar erbjuds i 
undervisningen (Tydliga instruktioner). Vidare analyseras hur elevernas upplevda 
undervisningskvalitet relaterar till deras självförtroende (Självförtroende) och 
prestation i matematik (Prestation). 

Denna sammanläggningsavhandling består av en kappa, som är en 
sammanfattande och förklarande text, samt tre empiriska studier. Datamaterialet 
utgörs av TIMSS 2019, för årskurs 4, i Sverige och Norden. Studie I innefattar 
TIMSS data för elever i Sverige och syftar till att undersöka validitet och reliabilitet 
för de tre latenta variablerna (konstrukt) som används i avhandling (Organisering, 
Tydliga instruktioner och Självförtroende). Ett latent konstrukt avser en teoretisk, 
icke-observerbar företeelse, som till exempel motivation eller rädsla. Man kan mäta 
ett latent konstrukt genom att kombinera flera enkätfrågor (indikatorer) som 
formar ett teoretiskt begrepp. Fokus i Studie I låg på att analysera de nio 
indikatorer som ingår i skalan för självförtroende i matematik, varav fyra är positivt 
formulerade och fem negativt formulerade. Syftet var att undersöka eventuella 
metodeffekter eller svarsbias kopplade till skalans blandade format. Skalan bestod 
av indikatorer med såväl positivt formulerade påståenden (exempelvis Matematik 
är roligt) som dubbelt negerande påståenden (exempelvis Matematik är inte tråkigt). 
Genom konfirmatorisk faktoranalys (CFA) jämfördes olika mätmodeller och 
operationaliseringar av det latenta konstruktet. Analyserna gav på en valid 
mätmodell av konstruktet självförtroende i matematik (Självförtroende). Med hjälp 
av strukturell ekvationsmodellering (SEM) kopplades därefter flera mätmodeller 
samman för att undersöka sambanden mellan två dimensioner av 
undervisningskvalitet (Organisering och Tydliga instruktioner) och prestation i 
matematik (Prestation) samt om dessa samband medierades via självförtroende i 
matematik (Självförtroende) 

Studie II undersökte sambanden mellan elevers upplevelse av organisation i 
klassrummet och studiero, lärares tydliga instruktioner och två utfallsvariabler: 
självförtroende i matematik och prestation i matematik. Analyserna baserades på 
TIMSS 2019 för årskurs 4 i Sverige. Resultaten visade på betydande skillnader 
mellan klassrum och givet datas hierarkiska struktur genomfördes flernivåanalys 
med hjälp av strukturell ekvationsmodellering (MSEM). Genom att använda 
flernivåanalys delas variationen upp i två delar: individer och klassrummet. Detta 
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möjliggör analyser som hanterar skillnader mellan individer såväl som skillnader 
mellan klassrum (lärares undervisningskvalitet). 

Studie III vidgades till att omfatta de fyra nordiska länder som deltog i TIMSS 
2019 med årskurs 4: Danmark, Finland, Norge och Sverige. Först analyserades 
huruvida de latenta konstrukten (Organisering, Tydliga instruktioner och 
Självförtroende) uppfattades på liknande sätt av eleverna i de olika länderna och 
om det därmed var möjligt att göra jämförelser mellan länderna. Dessa 
undersökningar genomfördes med hjälp av mätvariationsanalyser (Measurement 
invariance, MI) med multi-grupp konfirmatorisk faktoranalys (Multigroup 
confirmatory factor analysis, MGCFA). Med hjälp av flernivå SEM (MSEM), 
undersöktes därefter, separat för varje land, sambanden mellan variablerna 
organisering av klassrummet och studiero och lärares tydliga instruktioner och två 
utfallsvariabler, självförtroende i matematik och prestation i matematik. 
 
De övergripande forskningsfrågorna för avhandlingen var: 

1. Hur väl speglar TIMSS enkätfrågor de latenta konstrukten självförtroende 
i matematik och undervisningskvalitet genom dimensionerna organisering 
av undervisning och tydliga instruktioner? 

2. Hur ser sambanden ut mellan undervisningskvalitet och elevers själv-
förtroende och prestation i matematik och finns det skillnader för olika 
elevgrupper med avseende på socioekonomisk bakgrund, hemspråk och 
kön? 

3. I vilken utsträckning finns det klassrumsskillnader beträffande sambanden 
mellan undervisningskvalitet och självförtroende och prestation i 
matematik? 

4. I vilken utsträckning kan undervisning av hög kvalitet minska en negativ 
påverkan från elevers bakgrundsfaktorer, med avseende på socioekonomisk 
bakgrund, hemspråk och kön, och således minska kunskapsskillnaderna 
mellan elevgrupper? 

Teoretiskt ramverk 
Denna avhandling återfinns inom forskningsfältet educational effectiveness research 
(EER). Inom detta forskningsfält beskrivs utbildning som hierarkiskt organiserad 
över flera nivåer (individ, klassrum, skola och nation) och man undersöker bland 
annat faktorer som kan förklara elevers lärande och prestationer (Kyriakides et al., 
2020). Flera teoretiska ramverk beskriver det hierarkiska utbildningssystemet och 
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faktorer som kan påverka elevers kognitiva och affektiva lärande, däribland dynamic 
model (Creemers & Kyriakides, 2007). Enligt detta ramverk är individnivån och 
klassrumsnivån de mest avgörande nivåerna för elevers lärande (Baumert et al., 
2010). På klassrumsnivån återfinns faktorer som lärarkvalitet (exempelvis 
utbildning och erfarenhet) samt lärarens undervisningskvalitet, till exempel 
lärarens observerbara handlingar i klassrummet (se Figur 1). Undervisningskvalitet 
är ett teoretiskt, multidimensionellt begrepp som består av exempelvis organisering 
av aktiviteter i klassrummet och studiero, lärarens tydliga instruktioner, kognitiv 
aktivering av eleverna samt ett stöttande klassrumsklimat (Praetorius et al., 2018). 
Som tidigare nämnts inkluderar elevenkäten i TIMSS 2019 två dimensioner för att 
spegla undervisningskvalitet: organisering i klassrummet och studiero samt lärares 
tydliga instruktioner. Således görs en pragmatisk operationalisering av begreppet 
undervisningskvalitet i denna avhandling. För att beakta den individuella 
variationen inkluderas bakgrundsfaktorer som SES, hemspråk och kön i 
analyserna. 

Lärande är en sociokulturell process som sker i en klassrumskontext och denna 
närmiljö påverkar elevers upplevelser, tolkningar, motivation och lärande (Eccles 
& Wigfield, 2023). Med hjälp av ramverket situated expectancy-value (SEVT) 
undersöker denna avhandling den situerade lärmiljön i klassrummet vilken 
påverkar elevers affektiva och kognitiva lärande. I SEVT-ramverket beskriver 
Eccles and Wigfield (2023) de intrikata sambanden mellan olika faktorer som 
påverkar elevers motivation, lärande och prestation. Elever befinner sig i klassrum 
som utgör en kulturell miljö där de tolkar händelser och interaktioner utifrån sin 
bakgrund, förmåga och erfarenhet. Dessa tolkningar kan påverka deras 
självförtroende och tilltro till den egna förmågan i olika grad. Elevers lärande 
påverkas således inte enbart av deras individuella förutsättningar och intressen, 
utan även klassrumsmiljön påverkar både enskilda elevers och hela klassens 
beteenden, attityder och upplevd förmåga. Vidare bedömer elever de uppgifter 
som ska utföras utifrån hur viktiga och intressanta dessa anses vara samt hur troligt 
det är att de ska lyckas med uppgifterna. 

Under mitt doktorandprojekt har jag dock saknat ett teoretiskt ramverk som 
integrerar den situerade klassrumskontexten med lärarens undervisningskvalitet, i 
syfta att undersöka och förklara faktorer som relaterar till elevers lärande. Därför 
presenteras i avhandlingen en konceptuell model, conceptual model of teaching quality 
and the situated classroom context, (se Fig. 5) som inkluderar både undervisningskvalitet 
och den situerade klassrums-kontexten. Denna modell utgår från ramverken 
dynamic model och TBD (Creemers & Kyriakides, 2010; Nilsen et al., 2016; 
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Praetorius et al., 2018) samt SEVT (Eccles & Wigfield, 2023), och är tänkt att 
erbjuda en struktur för att analysera sambanden mellan olika faktorerna som kan 
förklara elevers lärande. 

Material och metod 
TIMSS är en internationell storskalig kunskapsmätning (ILSA) som administreras 
av International Association for the Evaluation of Educational Achievement 
(IEA). Sedan 1995 genomförs TIMSS vart fjärde år och testar elevers kunskaper i 
matematik och naturorienterande ämnen i årskurs 4 och 8. Dessutom besvarar 
elever, lärare och rektorer enkäter för att samla in kontextuell information som kan 
användas för att förstå hur olika bakgrundsfaktorer kan förklara undervisning och 
lärande. Enkäter ges även till föräldrar i årskurs 4. För att säkerställa ett 
randomiserat och representativt urval väljs skolor ut och sedan en till två klasser 
på skolan där alla elever i klassrummet deltar (Mullis & Martin, 2017). Eftersom 
TIMSS inkluderar alla elever i ett klassrum möjliggörs analyser där såväl 
provresultat och enkätdata kan aggregeras till klasssrumsnivå så att det är möjligt 
att undersöka klassrummets betydelse för elevers lärande (Scherer & Gustafsson, 
2015). Urvalet till Studie I och II baseras på TIMSS 2019, årskurs 4 i Sverige (N = 
3 965). I studie III ingår även Danmark (N = 3 227), Finland (N = 4 696) och 
Norge (N = 3 951) med årskurs 4. 

Variabler 
Avhandlingen baseras på data från TIMSS 2019 årskurs 4 som består av enkät-
frågor om elevers bakgrund, deras lärarende och motivation samt elevers 
prestation i matematik. De enkätsvar som används i avhandlingen reflekterar 
elevers rapporterade uppfattning om a) organisering av aktiviteter i klassrummet 
och studiero, b) lärarens tydliga instruktioner, samt c) självförtroende i matematik. 
Följande variabler användes i de tre studierna: 
- Organisering avser elevers uppfattningar om organisering av klassrummet, 

studiero, störande moment och ordning under matematiklektionen. Skalan 
består av sex indikatorer, exempelvis Eleverna lyssnar inte på vad läraren säger 
och Det är för stökigt för att kunna arbeta bra. Eleverna anger i vilken 
utsträckning de instämmer i respektive påstående på en fyrgradig 
Likertskala (1–4) (Varje eller nästan varje lektion - Ungefär hälften av 
lektionerna - Vissa lektioner - Aldrig). Höga värden indikerar bättre upplevd 
organisering och studiero. 
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- Tydliga instruktioner avser elevernas uppfattningar om lärarens tydlighet 
i sina instruktioner, förmåga att tydligt förklara och omformulera sig och 
framåtsyftande återkoppling för att öka elevernas förståelse under 
matematiklektionen. Skalan består av fem indikatorer, exempelvis Det är lätt 
att förstå min lärare och Min lärare gör olika saker för att hjälpa oss att förstå. 
Eleverna anger i vilken utsträckning de instämmer i respektive påstående 
på en fyrgradig Likertskala (1–4) (stämmer precis - stämmer ganska bra - 
stämmer inte så bra - stämmer inte alls). Skalan har reverserats så att högre 
värden motsvarar mer positiva svar. 

- Självförtroende i matematik avser elevers uppfattningar om sin egen 
matematikförmåga och i vilken grad de tror sig kunna lösa 
matematikuppgifter. Skalan omfattar nio indikatorer med både positivt och 
negativt formulerade påståenden. Resultat från Studie I visade på 
metodeffekt och svarsbias till följd av de negativt formulerade 
indikatorerna. Därför användes ett reviderat latent konstrukt bestående av 
tre positivt formulerade indikatorer, såsom: Jag lär mig snabbt i matematik, Jag 
är bra på att lösa svåra matematikuppgifter. Eleverna anger i vilken utsträckning 
de instämmer i respektive påstående på en fyrgradig Likertskala (1–4) 
(stämmer precis - stämmer ganska bra - stämmer inte så bra - stämmer inte 
alls). De positivt formulerade påståendena har reverserats så att högre 
värden motsvarar positiva svar. 

- Prestation i matematik mäts genom elevers prestation på TIMSS 
matematikuppgifter inom områdena taluppfattning och aritmetik, 
mätningar och geometri samt statistik. Elevernas prestation representeras 
av fem plausibla värden, vilka samtliga ingår i de statistiska analyserna 
genom imputation i Mplus. 

- Socioekonomisk status (SES) avser föräldrars eller vårdnadshavares 
sociala och ekonomiska status och utbildningsnivå. TIMSS innehåller olika 
mått för att mäta SES. I denna avhandling används ett proxy-mått baserat 
på det antal böcker eleverna uppger att de har i hemmet (BOOKS). Detta 
mått har visat sig vara reliabelt och av hög validitet i västerländsk kontext 
(Nilsen & Gustafsson, 2016; Rolfe, 2021). Antalet böcker elever uppger 
mäts på en femgradig Likertskala: 1 = 0–10; 2 = 11–25; 3 = 26–100; 4 = 
101–200; 5 = mer än 200. 

- Hemspråk avser elevernas språkliga bakgrund och i vilken mån eleverna 
talar provspråket i hemmiljön (LANG). Måttet har visat sig vara en reliabel 
proxy-variabel för att mäta immigrationsbakgrund (Rutkowski, L., & 
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Rutkowski, 2016). Det bygger på en fyrgradig Likertskala: 1= aldrig; 2 = 
ibland; 3 = nästan alltid; 4 = alltid.  

- Kön består av en binär variabel (dummy kodad) där elevens kön kodats 0 
för pojkar och 1 för flickor. 

Analysmetod 
Avhandlingen bygger på kvantitativa metoder och utgör en sekundäranalys av 
befintliga ILSA data från TIMSS 2019. Data förbereddes med hjälp av IDB 
Analyzer som IEA tillhandahåller på den offentliga webbplattformen (IEA, nd). 
Därefter användes SPSS (version 27) för inledande deskriptiv statistik samt 
reliabilitetsanalyser. För mer avancerade analysmetoder överfördes data till Mplus 
version 8.6 (Muthén & Muthén, 2017). 

Med hjälp av konfirmatorisk faktoranalys (CFA) i Mplus skapas mätmodeller 
för att analysera faktorstrukturen för indikatorerna i de tre latenta konstrukten 
Organisering, Tydliga instruktioner och Självförtroende i matematik. I en CFA får 
varje indikator en faktorladdning mellan -1 och 1 som visar hur starkt den 
associerar med det latenta konstruktet. En faktorladdning över 0.70 (eller -.70) 
indikerar en god koppling mellan indikatorn och det latenta konstruktet. Ett 
faktorladdning på 0 visar att indikatorn inte mäter någon del av det underliggande 
konstruktet, medan ett faktorladdning på 1 indikerar en fullständig överlappning 
mellan indikatorn och konstruktet (Brown, 2015). Konfirmatorisk faktoranalys 
används för att säkerställa att det latenta konstruktet har hög validitet och 
reliabilitet vid operationalisering, det vill säga vid ”byggandet” av konstruktet med 
indikatorer från enkätdata. Vid jämförande analyser mellan länder, där latenta 
konstrukt ingår, behövs analyser för att kontrollera att konstrukten uppfattas 
likvärdigt av respondenter och är jämförbara mellan länder. Detta undersöks med 
hjälp av analyser av mätvariation (Measurement Invariance, MI) med multigrupp 
konfirmatorisk faktoranalys (Multi group confirmatory factor analysis, MGCFA). 

De mätmodeller som har validerats med konfirmatorisk faktoranalys 
kombineras sedan med utfalls- och bakgrundsvariabler i en strukturell 
ekvationsmodellering (SEM). I Studie I användes strukturell ekvationsmodellering 
(SEM) för att undersöka om självförtroende i matematik fungerar som en 
medierande faktor i sambandet mellan matematikprestation och två dimensioner 
av undervisningskvalitet, organisering av klassrummet och studiero i den ena 
modell och i andra modellen lärarens tydliga instruktioner (Brown, 2015; Kline, 
2016). För att beakta den hierarkiska datastrukturen där elever är samlade i klasser, 
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samt de höga interkorrelationerna mellan indikatorerna (ICC), tillämpades 
flernivå-SEM (MSEM) i Studie II och III (Hox, 2002). 

Resultat 

Studie I 
Asp, L. Validating the mixed-worded mathematics confidence scale in TIMSS 
2019: Examining its relationships to teaching quality and mathematics 
achievement. (inskickad till International Journal of Educational Research, under 
granskning). 
 
Studie I undersöker validiteten och reliabiliteten av skalan som mäter elevers 
självförtroende i matematik i TIMSS 2019. Skalan består av nio indikatorer av 
blandat format, fyra är positivt formulerade och fem negativt. Tidigare forskning 
som undersökt elevers självförtroende i matematik med TIMSS data har 
operationaliserat det latenta konstruktet på olika sätt. Vissa studier har inkluderat 
samtliga indikatorer från TIMSS skala (Ivanova & Michaelides, 2022; Lee & Chen, 
2019) och andra studier har delat upp skalan i positiva och negativa faktorer 
(Roszkowski & Soven, 2010; van Sonderen et al., 2013). Det finns även studier 
som har använt en tregradig skala som TIMSS tillhandahåller (e.g., Berger et al., 
2020). Vidare har andra studier använt fyra positiva indikatorer (Chen, 2022; Chen 
& Lu, 2022; Eklof, 2007; Min et al., 2016), eller enbart en enskild indikator utav 
flera i skalan  (Kim & Sidney, 2024; Stankov et al., 2014). Få studier redogör för 
empiriska eller teoretiska överväganden som ligger till grund för hur det latenta 
konstruktet operationaliserats. Därför analyserar denna studie konstruktvaliditet 
för det latenta konstruktet självförtroende i matematik och bidrar med empirisk 
information till forskningsfältet. 

Resultaten visade på metodeffekt kopplade till de negativt formulerade 
indikatorerna. En möjlig förklaring kan vara att dessa indikatorer kan uppfattas av 
elever som mer krävande och medföra högre kognitiv belastning. De översatta 
indikatorerna undersöktes i en semantisk valideringsprocess. Analyserna visade att 
översättningen från engelska till svenska för fyra av indikatorerna inte var 
lingvistiskt ekvivalenta. Detta skulle kunna leda till att elever tolkar indikatorerna 
på olika sätt mellan de två kulturella kontexterna (Ercikan, 1998). 

Studie I använde en bi-faktor ESEM-analys (exploratory structural equation 
modelling) där flera indikatorer hade faktorladdningar under 0.4, vilket är ett 
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tecken på låg reliabilitet och validitet. Baserat på dessa resultat operationaliserades 
det latenta konstruktet självförtroende i matematik med tre positivt formulerade 
indikatorer. Denna faktor användes sedan i de empiriska studierna. 

Vidare undersöktes i Studie I relationerna mellan organisering i klassrummet 
och studiero, lärarens tydliga instruktioner och prestation i matematik med hjälp 
av en SEM-analys och där självförtroende i matematik inkluderades som en 
medierande variabel. I linje med tidigare forskning var relationen mellan 
självförtroende i matematik och prestation i matematik stark (Lee & Stankov, 
2018; Marsh & Craven, 2006). Organisering i klassrummet och studiero visade ett 
positivt och signifikant samband med prestation i matematik, såväl direkt som 
indirekt. Lärarens tydliga instruktioner uppvisade däremot två kontrasterande 
förhållanden till prestation i matematik, en signifikant negativ direkt effekt och en 
signifikant positiv indirekt effekt via självförtroende i matematik. Observera att 
termen ’effekt’ i detta sammanhang inte avser kausala samband, utan används 
deskriptivt inom ramen för medierande SEM modeller som enbart analyserar 
samband . Denna kontrasterande relation indikerar en så kallad suppressoreffekt. 
Suppressoreffekt uppstår när två variabler interagerar och påverkar relationen 
mellan den ena variabeln och en utfallsvariabel (Kline, 2016; MacKinnon et al., 
2000). I den initiala modellen utan medieringsvariabeln var sambandet signifikant 
positivt mellan lärares tydliga instruktioner och prestation i matematik. Däremot, 
när självförtroende i matematik inkluderades i modellen som medierande variabel 
utövades en reciprok suppressoreffekt, vilket ökade den prediktiva validiteten av 
lärares tydliga instruktioner (Watson et al., 2013). Förklaringen kan vara att den 
medierande variabeln kontrollerar för irrelevant varians i variabeln för lärares 
tydliga instruktioner, vilket skulle tydliggöra att det finns ett starkare underliggande 
samband. Utan den medierande faktorn skulle det faktiska sambandet mellan 
lärares tydliga instruktioner och självförtroende i matematik varit dolt och felaktiga 
tolkningar skulle kunna dras. 

Studie II 
Asp, L., Klapp, A., and Rolfe, V. The associations between student-perceived 
teaching quality and students’ mathematics confidence and mathematics 
achievement: A study of Swedish Grade 4 TIMSS 2019. Inskickad till Instructional 
Science (under slutgranskning inför publicering). 
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Med teoretisk utgångspunkt i ramverket TBD undersöks i Studie II sambanden 
mellan undervisningskvalitet och elevers kognitiva och affektiva lärande. 
Analyserna genomfördes med hjälp av flernivå-SEM (MSEM) givet den 
hierarkiska strukturen i data och de höga intraklass koefficienterna (ICC) som 
visades i variablerna för Prestation i matematik, Hemspråk, Organisation, och 
Tydliga instruktioner. Med hjälp av MSEM kan variationen på klassrumsnivå 
skiljas från variationen på elevnivå. I två olika MSEM inkluderades först 
självförtroende i matematik som utfallsvariabel och därefter prestation i matematik 
som utfallsvariabel. I MSEM modellerna ingick även bakgrundsfaktorer för SES, 
hemspråk samt kön. 

Resultaten visade att lärares tydliga instruktioner var starkast relaterat med 
elevers självförtroende i matematik, både på elevnivå och på klassrumsnivå. 
Bakgrundsfaktorerna visade enbart signifikanta samband på elevnivån. När 
prestation i matematik var utfallsvariabel uppvisade organisering av klassrum och 
studiero på signifikanta samband både på elevnivå och klassrumsnivå. Dessa 
resultat visar på stora skillnader mellan klassrum beträffande prestation i 
matematik, ju lugnare klassrumsmiljön upplevdes av eleverna i klassen, desto högre 
prestation i matematik för klassen. Det starkaste sambandet med prestation i 
matematik, både på elevnivå och klasssrumsnivå, visades för SES. I den initiala 
modellen hade SES ett starkt signifikant samband med prestationen i matematik 
med en standardiserad regressions koefficient på .81 på klassrumsnivå. Däremot i 
den sista modellen som inkluderade alla faktorer (Organisation, Tydliga 
instruktioner, Självförtroende och Hemspråk), sjönk den standardiserade 
regressions koefficienten för sambandet mellan SES och prestation i matematik till 
.66 på klassrumsnivå. Detta resultat visade att SES minskade i betydelse för elevers 
prestation i matematik. En tolkning kan vara att lärarens undervisningskvalitet 
kompenserade för elevers lägre SES. Även hemspråk visade på ett signifikant 
samband med prestation i matematik, både på elev- och klassrumsnivå. Resultaten 
visade att klassrum som är mer språkligt homogena, det vill säga där en majoritet 
av eleverna talar svenska i hemmet, tenderade att ha högre prestation i matematik. 
En jämförelse mellan den initiala modellen med hemspråk och prestation i 
matematik på klassrumsnivå, visar att den standardiserad regressions koefficienten 
var .65 och i den sista modellen, med alla faktorer inkluderade, var den 
standardiserad regressions koefficient .30 mellan hemspråk prestationen i 
matematik. Detta resultat visar att betydelsen av att tala svenska i hemmet 
minskade. En möjlig tolkning är att lärarens undervisningskvalitet kompenserade 
för elever som har ett annat hemspråk. 
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Studie III 
Asp, L., Klapp, A., and Rosén, M. Does Teaching Quality Matter for Nordic 
Primary School Students’ Mathematics Confidence and Mathematics 
Achievement? A Multilevel Structural Equation Analysis of Nordic TIMSS 2019 
Grade 4 Data. Large-Scale Assessments in Education, 2025, Vol. 13, Article 7, 
https://doi.org/10.1186/s40536-025-00238-x 
 
I Studie III vidgas fokus till att inkludera de fyra nordiska länderna Danmark, 
Finland, Norge, och Sverige som deltog med årskurs 4 i TIMSS 2019. Dessa länder 
är lämpande för jämförande analyser eftersom de har liknande skolsystem och en 
gemensam syn på utbildning och lärande, ofta benämnd som den nordiska 
skolmodellen (Blossing et al., 2014). 

Resultat från analyserna av mätvariation (MI) visade att eleverna i de fyra 
nordiska länderna uppfattade enkätfrågorna på likvärdigt sätt, vilket möjliggjorde 
jämförande analyser mellan länderna. Med hjälp av MSEM undersöktes 
sambanden mellan de två undervisningskvalitetsfaktorerna (organisering av klass-
rummet och studiero och lärarens tydliga instruktioner) och två utfallsvariabler: 
självförtroende i matematik och prestationen i matematik på individ- och 
klassrumsnivå separat för varje land. 

Resultaten visade att sambandet mellan lärares tydliga instruktioner och 
självförtroende i matematik var signifikanta på båda nivåer i alla fyra länder. Ju 
tydligare undervisning elever upplevde i klassrummet, desto högre var klassens 
aggregerade självförtroende i matematik. SES relaterade signifikant positivt till 
självförtroende i matematik på elevnivå i alla länder. Däremot visade enbart 
Finland på ett signifikant samband på klassrumsnivå mellan SES och 
självförtroende i matematik. Detta kan förklaras av tidigare forskning som har 
pekat på att skillnader mellan klassrum beträffande matematikprestation kan 
relatera till en dold tidig selektion där elever i Finland väljer specialiserade klasser 
redan i årskurs 1 (Kosunen et al., 2020). 

Med prestation i matematik som utfallsvariabel var resultaten varierande mellan 
de nordiska länderna. För alla länder utom Danmark fanns signifikanta samband 
mellan organisering av klassrummet och studiero och prestation i matematik på 
elevnivå. På klassrumsnivå hade enbart Danmark och Sverige signifikanta 
samband mellan dessa faktorer. Detta resultat visade att klassens prestation i 
matematik relaterade till hur välorganiserat klassrummet uppleves av hela klassen. 
Ju mindre störande moment, desto högre prestation i matematik av hela klassen i 
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Sverige och Danmark. Lärares tydliga instruktioner relaterade signifikant till 
prestation i matematik i alla länder utom Sverige på elevnivå. Vidare var klassens 
prestation i matematik relaterad till hur språkligt homogent klassrummet var i alla 
länder utom Danmark. SES hade ett starkt samband till prestation i matematik på 
både elevnivå och klassrumsnivå i alla länder. 

Diskussion och slutsatser 
Syftet med föreliggande avhandling har varit att undersöka huruvida lärarens 
undervisningskvalitet, reflekterad genom elevers upplevelser av lärares 
organisering av klassrummet och lärarens tydliga instruktioner, relaterar till elevers 
självförtroende och prestation i matematik. Ett reliabelt sätt att undersöka 
kvaliteten på lärarens undervisning och praktik är att aggregera elevers 
uppfattningar om lärarens observerbara handlingar i klassrummet. 

Tre övergripande teman kan urskiljas utifrån studierna i avhandlingen. Det 
första gäller den situerade klassrumskontexten och kompositionseffekter 
relaterade till denna. Resultaten visar på signifikanta samband mellan elevers 
bakgrundsfaktorer (SES och hemspråk) och prestation i matematik. I de nordiska 
länder som undersöktes visade resultaten att utbildningen inte var likvärdig mellan 
klassrum. En betydande del av klassens prestation i matematik kunde förklaras av 
SES, hemspråk och hur elever upplever att läraren organiserar klassrummet och 
möjliggör studiero. Ju högre klass-SES, desto högre prestation i matematik för 
klassen. Denna relation var särskilt påtaglig i Finland. En förklaring kan finnas i 
den delvis dolda differentieringen då elever kan välja specialklasser i matematik, 
språk, instrument eller idrott (Kosunen et al., 2020). Överraskande visade 
resultaten för Sverige att undervisningskvalitet försvagade sambandet mellan SES 
och prestation i matematik på klassrumsnivå (se Studie II). Vidare visade resultaten 
att klassens SES och hemspråk relaterade till klassens prestation i matematik i 
betydligt högre utsträckning än till självförtroende i matematik. I flera av de 
nordiska länderna visade resultaten på starka och signifikanta samband mellan högt 
klass-SES och prestation i matematik på elevnivå men framför allt på 
klassrumsnivå, likaså för hemspråk. Dessa resultat bekräftar tidigare forskning som 
visat på att undervisningskvalitet bidrar till att skillnader i kunskaper ökar mellan 
elevgrupper i flera av de nordiska länderna (Atlay et al., 2019; Hansson, 2012; 
Nilsen & Bergem, 2020). Dock visade resultaten för Sverige på att lärares 
undervisningskvalitet kunde bidra till att minska sambandet mellan SES och 
hemspråk och prestation i matematik på klassrumsnivå. Vidare visade resultaten 
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att i klassrum med högre självförtroende i matematik undervisade lärare som 
upplevdes av elever som mest tydliga i sina instruktioner och praktiker. Tidigare 
forskning har visat att högre självförtroende i matematik bidrar till högre prestation 
i matematik (Stankov & Lee, 2017). Därför borde det rimligtvis kunna antas att 
om klassens självförtroende i matematik skulle öka, skulle hela klassens prestation 
i matematik i sin tur påverkas positivt. 

Det andra temat som framkommit i avhandlingsarbetet är att undervisnings-
kvalitet spelar roll för elevers kognitiva och affektiva lärande. Ju högre upplevd 
organisering av klassrummet och studiero desto högre prestation i matematik på 
både elev- och klassrumsnivå. Det är rimligt att anta att ett välorganiserat och 
lugnare klassrum med högre studiero möjliggör att läraren kan fokusera på 
undervisningen med stöttande och utmanande uppgifter som är anpassade till 
elevers behov, vilket i sin tur tycks leda till bättre prestationer i matematik. I linje 
med tidigare forskning visar resultaten på ett positivt samband mellan lärares 
tydliga instruktioner (rapporterade av eleverna) och elevers självförtroende i 
matematik, såväl för den enskilde eleven som för hela klassens (Hattie, 2009; 
Titsworth et al., 2015). Emellertid har tidigare forskning även rapporterat om 
negativa samband mellan lärares tydliga instruktioner och prestation i matematik 
(Chen & Lu, 2022; Titsworth et al., 2015). De tre empiriska studierna i 
avhandlingen visade på kontrasterande resultat. I Studie I, när självförtroende i 
matematik ingick som en medierande variabel, fanns ett direkt negativt samband 
mellan lärares tydliga instruktioner och prestation i matematik men ett indirekt 
positivt medierat samband. Däremot, i Studie II och III, då elevers bakgrunds-
variabler inkluderades, fanns enbart positiva samband mellan lärares tydliga 
instruktioner och matematikprestation. 

Det tredje temat berör metodeffekter relaterade till de indikatorer som används 
för att operationalisera latenta konstrukt. Analyserna i Studie I visar på metod-
effekter och svarsbias relaterade till de negativt formulerad indikatorerna i skalan 
för självförtroende i matematik. Dessa resultat bekräftar tidigare forskning om 
ökad lingvistiska komplexitet för negativt formulerade svarsalternativ 
(Michaelides, 2019; Reynolds et al., 2022). Framför allt är det tveksamt om elever 
i årskurs 4 hinner läsa och förstå indikatorer med skiftande svarsformuleringar då 
dessa bidrar till ökad kognitiv belastning. Studier vilka tillämpar sekundäranalyser 
av ILSA data rekommenderas att validera de latenta konstrukt som består av 
indikatorer av blandat format. Vidare, i överensstämmelse med tidigare forskning, 
visar resultaten att de översatta indikatorerna inte alltid är lingvistiskt ekvivalenta. 
Detta kan leda till att respondenter från olika språkliga och kulturella kontexter 
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kan uppfatta och besvara enkätfrågor på olika sätt, vilket påverkar jämförbarheten 
mellan länder (Ercikan, 1998; Ercikan & Pellegrino, 2017; Osborn, 2004; Upsing 
& Rittberger, 2018). 

Implikationer 
Även om denna avhandling har fokuserat på matematikklassrummet i årskurs 4, 
kan resultaten ha relevans även för andra ämnesområden. Detta eftersom de 
undersökta dimensionerna av undervisningskvalitet (organisering av klassrummet 
och studiero samt lärarens tydliga instruktioner) kan till stor del betraktas som 
generiska och till en mindre grad som ämnesspecifika. Resultat från studierna visar 
på fenomen som bör vara relevanta för olika aktörer inom det svenska 
utbildningssystemet att ta del av men resultaten kan även vara av värde för aktörer 
inom andra nationella kontexter så som de nordiska länderna. 

Avhandlingen visar att det finns stora skillnader mellan klassrum beträffande 
prestation i matematik, socioekonomisk status (SES), immigrationsstatus (mätt 
genom elevens hemspråk) och undervisningskvalitet. Till exempel visar resultaten 
att klassrum där elever presterar väl i matematik, också kännetecknas av en hög 
genomsnittlig SES och av att eleverna upplever en hög kvalitet på lärarens 
undervisning. En möjlig åtgärd som avhandlingen lyfter fram för att minska 
kunskapsklyftorna mellan olika elevgrupper är vikten av lärarens allmänna 
pedagogiska förmåga att leda, strukturera och organisera klassrummet. Ökad 
allmänpedagogisk kompetens hos läraren skulle kunna ge elever bättre möjligheter 
att arbeta i ett välorganiserat och lugnt klassrum, vilket i sin tur skapar utrymme 
för läraren att fokusera på undervisning och instruktion av hög kvalitet, exempelvis 
tydliga, stöttande och stimulerande undervisningsaktiviteter med framåtsyftande 
återkoppling. Detta är av särskild vikt i klassrum med flerspråkiga elever och i 
klassrum där elever har lägre SES. Beslutsfattare på skol- och politisk nivå skulle 
kunna erbjuda yrkesverksamma lärare utvecklingsprogram för att stärka deras 
allmänna pedagogiska kunskaper och relationella färdigheter i syfte att öka 
kvaliteten på organisering av klassrumsaktiviteter. Vidare bör lärare erbjudas 
fortbildning och kunskap om hur de på lämpligt sätt kan stötta elever i flerspråkiga 
klassrum. 

I en nyligen presenterad statlig offentlig utredning kring en reformerad 
lärarutbildning, betonas vikten av lärarens förmåga att skapa trygghet och studiero 
i klassrummet samt hur lärarstudenterna under lärarutbildningen bör träna på 
praktiska färdigheter inom sociala relationer, ledarskap och konflikthantering 
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(SOU 2024:81). Framtida lärare kommer att verka i klassrum med elever som 
uppvisar stor variation i förutsättningar, förmågor, motivation och språk-
kunskaper. För att arbeta i dessa alltmer komplexa klassrum bör lärarutbildningen 
ge blivande lärare kunskaper i pedagogiskt ledarskap samt relationell kompetens, 
med särskilt fokus på strategier för att organisera klassrumsaktiviteter som främjar 
studiero och som stöttar alla elevers lärande. Genom att stärka framtida lärares 
ledarskapsförmåga, allmänna pedagogiska kunskaper, och relationella färdigheter, 
kommer de att ha bättre förutsättningar för att framgångsrikt undervisa en alltmer 
diversifierade elevgrupp. Detta skulle exempelvis kunna ske inom den 
verksamhetsförlagda utbildningen (VFU) som lärarstudenter genomför på en 
skola. VFU-utbildningen kompletterar den universitetsförlagda utbildningen och 
ger den lärarstudenter möjlighet att lära känna en verksamhet på djupet och 
utveckla yrkeskompetens. VFU omfattar 20 veckor som är fördelade över lärar-
utbildningens terminer och målet är att den ska genomföras på samma skola. Detta 
upplägg ger visserligen fördjupade kunskaper om den aktuella skolans verksamhet 
och kultur, men innebär samtidigt att studenternas erfarenhet av den variation som 
finns mellan skolor begränsas. För att ge lärarstudenten en bredare inblick i 
variationen mellan klassrum och skolor och därmed förse lärarstudenten med fler 
möjligheter att utveckla en bredare yrkeskompetens, kan det vara värdefullt att 
genomföra VFU på olika skolor. Sedan 2022 ansvar svenska lärosäten för att 
etablera övningsskolor där lärarstudenterna får handledning av särskilt utbildade 
handledare som undervisar på övningsskolorna. Syftet är att höja kvaliteten i 
lärarutbildningen och samtidigt stärka skolornas kompetens-försörjning. 
Emellertid finns en risk att detta innebär att lärarstudenter inte ges tillfälle för VFU 
på skolor med varierande elevunderlag. 

Avslutande ord 
Avslutningsvis kan det konstateras att denna doktorsavhandling, genom en 
sekundäranalys av ILSA-data, bidrar med empirisk information om sambanden 
mellan lärares undervisningskvalitet och elevers lärande. Avhandlingen lyfter fram 
betydelsen av lärarens roll i klassrummet för elevers lärande. För det första bidrar 
var och en av de tre studierna till en fördjupad förståelse av sambanden mellan 
undervisningskvalitet och elevers prestationer och självförtroende i matematik. 
Resultaten visar att ju lugnare klassrum och ju mer studiero eleverna upplever, 
desto högre blir deras prestation i matematik. Vidare framkommer att ju tydligare 
instruktioner från läraren som eleverna upplever, desto högre blir deras 
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självförtroende i matematik. Dessutom belyser resultaten hur den situerade 
klassrumskontexten bidrar till hela klassens lärande. Elevsammansättningen i 
klassrummet påverkar såväl undervisningens kvalitet som elevers lärande och 
välbefinnande. Avhandlingen bidrar även med information beträffande betydelsen 
av konstruktvaliditet vid användandet av ILSA-skalor med blandat frågeformat. 
Dessutom presenteras en utvidgad konceptuell modell, the conceptual model of teaching 
quality and the situated classroom context (se Fig. 5), för att analysera hur lärarens 
undervisningskvalitet och den situerade klassrumskontexten kan förklara elevers 
kognitiva och affektiva lärande. Denna konceptuella model kan användas i studier 
för att undersöka hur den situerade klassrumskontexten kan förklara lärarande, för 
såväl den enskilde eleven som för hela klassen. 
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APPENDIX A 

Table A1 Confirmatory factor analysis with standardised factor loadings for the 
Swedish sample 

Classroom management 
Model fit: X2 = 139.827(9); RMSEA = .061; CFI = .983; TLI = .972; SRMR = .025 
Item Indicator  Factor loading 
1 Students don’t listen to what the teacher says .644 
2 There is disruptive noise .750 
3 It is too disorderly for students to work well .761 
4 My teacher has to wait a long time for students to quiet down .824 
5 Students interrupt the teacher .765 
6 My teacher has to keep telling us to follow the classroom rules .629 
Instructional clarity 
Model fit: X2 = 127.729(9); RMSEA = .058; CFI = .970; TLI = .950; SRMR = .030 
1 I know what my teacher expects me to do .378 
2 My teacher is easy to understand .717 
3 My teacher has clear answers to my questions .778 
4 My teacher is good at explaining mathematics .790 
5 My teacher does a variety of things to help us learn .732 
6 My teacher explains a topic again when we don’t understand .593 
Mathematics confidence 
Model fit: X2 = 922.839(27); RMSEA = .092; CFI = .887; TLI = .850; SRMR = .053  
1 I usually do well in mathematics .743 
2 Mathematics is harder for me than for many of my classmates -.626 
3 I am just not good at mathematics -.717 
4 I learn things quickly in mathematics .742 
5 Mathematics makes me nervous -.454 
6 I am good at working out difficult mathematics problems .709 
7 My teacher tells me I am good at mathematics .394 
8 Mathematics is harder for me than any other subject .745 
9 Mathematics makes me confused .616 
Note. All estimates are significant on the 0.001 level. For more information see Studies I – III. 

 





 

 

Studies I – III 

 
Study I. 
Asp, L. (under revision). Validating the mixed-worded mathematics confidence 
scale in TIMSS 2019: Examining its relationships to teaching quality and 
mathematics achievement 
 
Study II. 
Asp, L., Klapp, A., & Rolfe, V. (under revision). The associations between 
student-perceived teaching quality and mathematics confidence and mathematics 
achievement: A study of Swedish Grade 4 TIMSS 2019. 

 
Study III. 
Asp, L., Klapp, A., & Rosén M. (2025). Does teaching quality matter for Nordic 
primary school students’ mathematics confidence and mathematics achievement? 
A multilevel structural equation analysis of Nordic TIMSS 2019 grade 4 data 
Large-Scale Assessments in Education, 13(1), 1–31. https://doi.org/10.1186/s40536-
025-00238-x 
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and the Logic of Situated Action. Göteborg 2009 

279. RAUNI KARLSSON  Demokratiska värden i 
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institutionella identitetsskapande. Göteborg 2009 

282. MONA NILSEN  Food for Thought. Communication 
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förhållningssätt i undervisningen. Göteborg 2010 

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

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

292. YLVA ODENBRING Kramar, kategoriseringar och 
hjälpfröknar. Könskonstruktioner i interaktion i förskola, 
förskoleklass och skolår ett. Göteborg 2010 

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

294. TORGEIR ALVESTAD Barnehagens relasjonelle 
verden - små barn som kompetente aktører i produktive 
forhandlinger. Göteborg 2010 

295. SYLVI VIGMO New spaces for Language Learning. 
A study of student interaction in media production in English. 
Göteborg 2010 

296. CAROLINE RUNESDOTTER I otakt med tiden? 
Folkhögskolorna i ett föränderligt fält. Göteborg 2010  

297. BIRGITTA KULLBERG En etnografisk studie i en 
thailändsk grundskola på en ö i södra Thailand. I sökandet 
efter en framtid då nuet har nog av sitt. Göteborg 2010 

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

299. ANETTE HELLMAN Kan Batman vara rosa? 
Förhandlingar om pojkighet och normalitet på en förskola. 
Göteborg 2010 

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

301. GETAHUN YACOB ABRAHAM  Education for 
Democracy? Life Orientation: Lessons on Leadership 
Qualities and Voting in South African Comprehensive 
Schools. Göteborg 2010 

302. LENA SJÖBERG Bäst i klassen? Lärare och elever i 
svenska och europeiska policytexter. Göteborg 2011  

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

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

305. ALLAN SVENSSON (RED)  Utvärdering Genom 
Uppföljning. Longitudinell individforskning under ett 
halvsekel. Göteborg 2011 

306. NADJA CARLSSON  I kamp med skriftspråket. 
Vuxenstuderande med läs- och skrivsvårigheter i ett 
livsvärldsperspektiv. Göteborg 2011 

307. AUD TORILL MELAND  Ansvar for egen læring. 
Intensjoner og realiteter ved en norsk videregående skole. 
Göteborg 2011 

308. EVA NYBERG  Folkbildning för demokrati. 
Colombianska kvinnors perspektiv på kunskap som 
förändringskraft. Göteborg 2011 

309. SUSANNE THULIN  Lärares tal och barns 
nyfikenhet. Kommunikation om naturvetenskapliga innehåll i 
förskolan.  Göteborg 2011 

310. LENA FRIDLUND  Interkulturell undervisning – 
ett pedagogiskt dilemma. Talet om undervisning i svenska som 
andraspråk och i förberedelseklass. Göteborg 2011 

311. TARJA ALATALO  Skicklig läs- och 
skrivundervisning i åk 1-3. Om lärares möjligheter och hinder. 
Göteborg 2011 

312. LISE-LOTTE BJERVÅS  Samtal om barn och 
pedagogisk dokumentation som bedömningspraktik i 
förskolan. En diskursanalys. Göteborg 2011 

313. ÅSE HANSSON  Ansvar för matematiklärande. 
Effekter av undervisningsansvar i det flerspråkiga 
klassrummet. Göteborg 2011 

314. MARIA REIS  Att ordna, från ordning till ordning. 
Yngre förskolebarns matematiserande. Göteborg 2011 

315. BENIAMIN KNUTSSON  Curriculum in the Era 
of Global Development – Historical Legacies and 
Contemporary Approaches. Göteborg 2011 

316. EVA WEST  Undervisning och lärande i 
naturvetenskap. Elevers lärande i relation till en 
forskningsbaserad undervisning om ljud, hörsel och hälsa.  
Göteborg 2011 
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att kommunicera matematik. Göteborg 2015 

371 KRISTINA LANÅ Makt, kön och diskurser.  
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medieundervisning. Göteborg 2017 

400 OLA STRANDLER  Performativa lärarpraktiker. 
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technology-mediated story making. Instructional challenges in 
early childhood education. Göteborg 2018 

420 PER NORDÉN  Regnbågsungar: Familj, utbildning, 
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samhällskunskap för gymnasiet. Göteborg 2019 
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High-quality teaching is assumed to provide students with learning opportunities 
that may mitigate educational inequities and narrow achievement gaps. However, 
empirical findings are mixed, while some studies report significant, positive 
relations between teaching quality and student learning outcomes, others do 
not. Measuring the multidimensional construct of teaching quality presents 
conceptual and methodological challenges. In the thesis, teaching quality 
is operationalised through aggregated student perceptions of mathematics 
teachers’ practices and instruction, yielding a valid and reliable measure.
	 This thesis comprises three empirical studies using secondary data from 
the Trends in International Mathematics and Science Study (TIMSS) 2019 
for Grade 4. Study I examines the construct validity of the mixed-worded 
mathematics confidence scale and the linguistic equivalence across translated 
questionnaire items. Study II investigates the relationships between aspects 
of teaching quality and the two outcomes of mathematics confidence and 
mathematics achievement in Sweden, both at the student and classroom levels. 
Study III extends the analysis to include a cross-national comparison of four 
Nordic countries, investigating classroom composition effects while accounting 
for student background factors.
	 The findings showed that classroom management related positively to 
mathematics achievement, while instructional clarity was significantly related 
to mathematics confidence. There are indications that teaching quality may 
mitigate the negative influence of low SES on academic achievement. Classroom-
level composition effects were observed across the Nordic countries, with SES 
and home language as key factors for classroom-level mathematics achievement.
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