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Self-concept and self-efficacy are two important constructs in educational
psychology. Self-concept refers to an individual’s general perception of their
capabilities, while self-efficacy is considered one’s belief in their ability to execute
certain actions and accomplish specific tasks. Both constructs can be investigated
in the school context as they can be subject-specific: mathematics self-concept and
self-efficacy for example. They affect not only students’ academic achievement but
also their motivation, well-being, resilience, and overall educational experience.

A primary purpose of employing international large-scale assessments (ILSAs)
is to facilitate comparisons across diverse educational systems and cultural
contexts. Studying self-concept and self-efficacy using ILSA data aids in
comprehending educational outcomes within a variety of educational frameworks
and cultural environments. Large samples in ILSAs allow for the examination of
subgroup analyses at national and international levels, concerning differences
across socioeconomic status, gender and immigration backgrounds. By utilising
ILSA data, researchers can thus provide insights into the psychological constructs
that contribute to educational success in various educational systems, offering a
petspective to shape more effective educational policies and practices.

The aim of this dissertation is two-fold. First, it aims to investigate the factor
structure and measurement invariance of mathematics self-concept and self-
efficacy across certain groups. Ensuring the validity of comparisons across
different groups and over time is crucial for making trustworthy and meaningful
conclusions. Second, it seeks to explore the relationships between these two
constructs and mathematics achievement across subgroups and over time, taking
into account various factors such as student and school characteristics, namely

socioeconomic status, gender, immigration background and type of school. The



analyses in this dissertation utilised data obtained from the 2003 and 2012 cycles
of the Programme for International Student Assessment (PISA), administered by
the Organisation for Economic Co-operation and Development (OECD).

This dissertation comprises an integrative essay and three empirical studies.
Study I evaluated the factor structure of mathematics self-concept and self-efficacy
constructs in 40 education systems that participated in both the PISA 2003 and
2012 cycles and examined the measurement invariance of the two constructs
across these education systems and PISA cycles. Multi-group confirmatory factor
analysis and the alignment method were employed. Study II investigated
paradoxical relationships between mathematics self-concept/self-efficacy and
achievement across 41 education systems in PISA 2003 and 65 education systems
in PISA 2012. The measurement invariance across the education systems was
established in the PISA cycles separately. Correlational analyses were then
conducted at the student, school, and country levels to examine the paradoxical
associations. Study III focused on the Swedish school context and explored the
relationships between students’ mathematics  self-concept/self-efficacy and
achievement, concerning sociodemographic factors such as socioeconomic status,
gender, and immigration background. These relationships were compared between
Swedish public and independent schools across the PISA 2003 and 2012 cycles.

Collectively, the findings of the empirical studies emphasise the importance of
validating measurement properties and comparability of mathematics self-concept
and self-efficacy constructs in PISA, caution against assuming measurement
invariance hold of the constructs across diverse cultures and education systems,
and also underscore the importance of self-concept and self-efficacy on
achievement in mathematics, after considering characteristics of students and

schools.
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Chapter 1 Introduction

A story to tell

What is your research topic? Why do you investigate it? These are the common
questions posed to doctoral students on various occasions, including myself.
Throughout my academic journey, I have refined my response briefly in that 1
explore the relationships between students’ self-beliefs and their academic
achievement, as individuals’ perceptions of themselves in the different school
subjects impact their performances and vice versa. With the introduction to this
thesis, I am now equipped to express my responses in detail, tracing back to my
early age.

My early days were filled with the melody of roosters crowing, frogs croaking
and the laughter of children echoing through narrow muddy lanes. As a diligent
pupil in the village school, I consistently ranked as the top achiever in all subjects.
Each passing day saw me blossom into a confident child, passionately mastering
knowledge. I did not bother with comparing myself to my peers, as I believed there
was no one better than me. When my primary school mentor left notes in my grade
book stating, “No best, only better”, I failed to comprehend the significance of
being modest to follow the Confucian values, convinced that I was indeed the best.

To pursue further education, I left the village and moved to a bustling city,
expecting to scale new heights in school. However, the transition proved to be
more challenging than I anticipated. In the city, the academic landscape was
fiercely competitive, surrounded by a sea of equally talented, and in some cases,
intellectually superior peers. I found myself grappling with the rigorous demands
of an advanced curriculum, leading to moments of struggle, doubt and tears that
took a toll on my confidence. Despite setbacks, I persevered, navigating through
an average high school and a moderately-ranked university.

It was during my university years that a noticeable shift in perspective occurred.
Surrounded by peers from diverse backgrounds, I realised that my definition of
success and excellence was relative. Comparing myself to my classmates, 1
identified my strengths and acknowledged the uniqueness of my journey. The

seeds of self-awareness and self-acceptance began to take root.
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Upon graduation, I relocated to Sweden to pursue a master’s degree. However,
the shifting sands of self-perception continued to exert influence and shape my
thoughts and experiences. I felt a deep sense of shame and almost experienced a
crash when I learned that my essay did not meet the standard of academic writing.
The struggle, doubt, and tears persisted, leaving me feeling inadequate and
unqualified in academia. Despite these challenges, the support and guidance I
received from lecturers encouraged me to press on and immerse myself in
academia.

Before long, I found myself in a new role — that of an educator. Observing my
students navigating their academic journeys, I recognised familiar patterns and
even more interesting phenomena. Gitls tended to perceive themselves as less
competent in mathematics, even though they were equally capable as boys. On a
positive note, gitls believed in their proficiency in reading and languages compared
to boys. Students with immigrant backgrounds displayed varying levels of
confidence, higher in certain aspects but lower in others compared to their native
peers.

Having grown up in China and approaching my 10th year in Sweden, living in
two different cultures and engaging with two distinct education systems, I have
been afforded a unique opportunity to share my story. Reflecting on Herbert
Marsh’s work, I realised that, had I encountered it eatlier, I would have understood
that I was both the big fish in the little pond and the small fish in the big pond?.
My perception of my knowledge and abilities fluctuated based not only on my
previous performances but also on how I compared myself to my peers and the
context in which I made those comparisons. The fluctuations in confidence
mirrored my own behaviours and actions to take.

How individuals perceive themselves is fascinating. It could be shaped by
circumstances, cultures, social comparisons and personal growth. In Sweden, as in
my village and the bustling city, I continued to redefine myself, witnessing other
people around me engaging in the ongoing journey of SELF-discovery. The “self”
- how we perceive ourselves in different roles and various contexts — plays a crucial
role in many aspects, influencing our motivation, well-being, resilience, personal
development, goal-setting (especially in challenging situations), adaptability,
decision-making, success and life satisfaction.

The story above serves as an expanded version of my responses to the “what”

and “why” questions posed at the beginning of this section. I initiated my

! See Chapter 2 on more about the “Big-Fish-Little-Pond Effect”(BFLPE)
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exploration of this topic during my master’s studies and am grateful for the

opportunity to continue with it in my doctoral journey.

The actual introduction

Self-beliefs or self-related perceptions have long been interesting to researchers in
social and educational psychology. How individuals feel and think about
themselves influences their persistence when they face challenges and difficulties,
the amount of effort they decide to devote, the courses of action they choose to
follow and the maintenance of resilience to hardship (Bandura, 1997). A large and
growing body of research has shown that individuals’ beliefs in their ability seem
to have a significant impact on their actions in diverse situations, cognitively,
socially or emotionally (e.g., Bandura, 1997; Marsh et al., 2006; Marsh & Parker,
1984; Pajares & Miller, 1994). Among the plethora of self-constructs, self-concept
and self-efficacy have long been highlighted, due to their close relation to academic
achievement, motivation and other factors (Ferla et al., 2009; Multon et al., 1991;
Pajares & Miller, 1994; Parker et al., 2014). These two constructs are also the focus
of this dissertation work. Self-concept is broadly defined as one’s general
perception of oneself concerning one’s own abilities, personal traits and roles
across different contexts (Marsh, 1987; Rosenberg, 1979). Self-efficacy, on the
other hand, is a more specific concept, referring to individuals’ beliefs in their
capability to execute actions on specific tasks or processes related to performance
(Bandura, 1980).

Abundant research has been conducted to investigate self-concept and self-
efficacy beliefs in academic settings, such as validation and structure of the
constructs (Bandura, 1997; Schunk & Pajares, 2002; Shavelson et al., 1976;
Shavelson & Bolus, 1982); similarities and differences between academic self-
concept and self-efficacy (Bong & Skaalvik, 2003; Marsh et al, 2019); the
relationship among self-efficacy, self-concept and academic achievement
(Brookover et al., 1964; Collins, 1984; Fang et al., 2018; Marsh & Martin, 2011;
Pajares, 1996; Parker et al., 2014); to explore the impact or reciprocal effect among
these two self-constructs and other factors, for instance, motivation, interest,
grading and gender (Helmke & van Aken, 1995; Huang, 2013; Marsh, 1989; Marsh
& O’Mara, 2008); to compare these two constructs across countries and cultures
(Chen & Zimmerman, 2007; Lee, 2009; Marsh et al., 2015; Marsh et al., 2019).

Despite the decades of empirical studies, the measurement issues of self-

beliefs, such as the construct validity, predictive power, and generalisability and
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compatibility, still frequently enter researchers’ discussions. Particulatly in the
context of international large-scale studies, the “one size does not fit all” debate
on the unified construct measurement across educational systems and time has

always been on the frontline for criticism.

Research aims

The primary objective of the thesis is to examine the measurement structure of
two self-belief factors, namely self-concept and self-efficacy, concerning
mathematics within the framework of the Programme for International Student
Assessment (PISA). Additionally, the thesis aims to analyse and contrast the
relationships between these self-belief factors and mathematics achievement
across diverse cultures and education systems, concerning students’ characteristics,
such as socioeconomic status, gender, and immigration background.

The overarching research questions of this thesis can be formulated into the

following:

1. In what ways do the mathematics self-concept/self-efficacy questionnaire
items in PISA measure their intended definitions?

2. How can mathematics self-concept/self-efficacy be effectively and
meaningfully compared across various groups (e.g., PISA cycles, countries
ot education systems, school types)?

3. What are the associations between mathematics self-concept/self-efficacy
and achievement, and how do the associations interact when taking student

and school characteristics into account?

Outline of the thesis

The thesis is comprised of an integrating essay and three empirical studies. The
essay part presents the theoretical framework and the contextual background of
the whole dissertation, introduces the methodology, summarises and discusses the
findings of three empirical studies, and provides some thoughts on implications
and further research.

The chapter Literature Review starts with a historical perspective on the
“Self” and briefly presents ideas of the “self” from the late 19th century, laying the
ground for self-concept and self-efficacy theory. This chapter also outlines these

two self-factors in academic settings and presents a literature review on this topic.
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In this chapter, the definitions of academic self-concept and academic self-efficacy
are first provided, followed by a summary of how they are measured in different
studies, along with a discussion on the similarities and differences between the two
constructs. The connections between these two constructs and academic
achievement are then sorted. Furthermore, the interplay between the two
constructs and other contextual factors is argued. The chapter Concerning ILSAs
poses more research in the field that specifically employs ILSA data. Research gaps
are identified in this chapter and the position of the thesis is clarified. The
Methodology chapter introduces data, variables, and methods of analysis.
Challenges and threats to the validity and reliability of the measures and statistical
analyses are also outlined in this chapter. This chapter also raises ethical issues
concerning secondary-analysis research and using data from international large-
scale assessments. Thereafter comes the chapter Empirical Studies and
Discussion, where the findings from three empirical studies are presented and
discussed. The chapter Concluding Remarks emphasises the contribution and
implication of this dissertation, discusses methodological challenges and
limitations, and provides some ideas and directions for future research. A summary
of the integrative essay in Swedish follows. Last, the empirical studies (I - III) are
presented.

Study I aimed to evaluate the factor structure and measutement invariance of
mathematics self-concept and self-efficacy across 40 education systems that
participated in both the PISA 2003 and 2012 cycles. Multi-group confirmatory
factor analysis and the alignment method were applied.

Study II was intended to study paradoxical relations between mathematics self-
concept/self-efficacy and achievement in PISA 2003 and 2012. The measurement
models for the two constructs were built in the first step. Multi-group confirmatory
factor analysis was then applied to test the measurement invariance of the two
constructs across the participating education systems. Correlation analyses were
thus performed at the student, school and country levels.

Study III focused on the Swedish context and investigated the relationships
between students’ mathematics —self-concept/self-efficacy, and academic
achievement, considering contextual factors such as socioeconomic status, gender,
and immigration background. These relationships between Swedish public and
independent schools were compared in PISA 2003 and 2012.

19






Chapter 2 Literature Review

The study of the “self” has a long and rich history, deeply rooted in philosophy,
psychology and sociology. Starting in the late 19th and early 20th centuries,
psychology began to emerge as a distinct field, introducing empirical methods to
investigate the concept of the self. Over the past two centuries, explorations of the
self have evolved as scholars from various disciplines have sought to uncover the
nature of human identity.

This section aims to synthesise theories and previous research on the “Self”,
self-concept and self-efficacy, the interplay between these two constructs and their
connections with academic achievement and other contextual factors. The
historical perspective of the “Self”, the origin and development of self-concept
and self-efficacy are briefly introduced. Then the review considers studies to

address self-concept and self-efficacy in the school context.

A historical perspective on the “Self”

The self, as a concept, does not inherently exist at birth but is gradually constructed
through a series of social interactions and experiences in various contexts. This
developmental perspective of the self suggests that it is through engagement with
the broader social world and relationships with others that individuals come to
form their unique identities and the ways they perceive themselves.

In his seminal work in 1890, William James proposed that the “self” is a
complex and layered entity composed of the material self, the social self, the
spiritual self, and the pure Ego. He argued that our concept of ourselves is
continuously shaped and reshaped by our perceptions of how we are viewed by
others. This process involves the tangible aspects of the self, such as our body and
possessions, but also extends to the roles we play in different scenarios, society
and our internal, emotional experiences. James’s theory emphasises that the “self”
is not just a passive recipient of external influences but actively engages with and
modifies these inputs to form a coherent sense of identity. He pointed out that
our beliefs about ourselves are crucial as they determine our actions and how we

interpret our experiences. The pragmatic value of these beliefs lies in their ability
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to guide behaviour and facilitate personal growth, particularly in response to
environmental challenges.

Building on James’s framework, George Herbert Mead in 1934 introduced the
idea that the “self” is essentially a social structure that emerges from social
interactions. According to Mead, the “self” is capable of self-reflection, termed the
“I” and “me” components. The “I” represents the spontaneous and creative part
of the self that reacts to the immediate environment, while the “me” reflects the
internalised societal norms and expectations. This interplay between the “I” and
“me” is dynamic and continuous, contributing significantly to the development of
the self over time. Mead (1934) further explained that the “self” is not merely a
personal but a social entity that evolves through its capacity to assume the
perspectives of others within the social group. This process, where an individual
views oneself as an object similar to how others are perceived, is fundamental to
developing self-awareness and identity.

Together, the theories of James (1890) and Mead (1934) offer a comprehensive
view of the self as a dynamic and evolving entity, continuously shaped by social
interactions, cultural influences, and personal reflections. They provide a
framework for understanding the complexities of human identity and the myriad
factors that contribute to the rich facets of the self.

Researchers studying the “self” draw from various disciplines, including
psychology, philosophy, sociology, neuroscience, and cultural studies. This
interdisciplinary approach allows for a comprehensive examination of self-related
phenomena from different perspectives. Over time, theories exploring the “self”
have evolved, offering nuanced perspectives on self-related phenomena, including
self-concept and self-efficacy, which are foundational elements in personal
development and achievement (Valentine et al., 2004).

James’s differentiation between the “I” (the subjective self) and the “Me” (the
objective self as seen by others) provides a basis for examining self-concept. He
suggested that our self-concept is influenced by our perceptions of how others
view us, which aligns with contemporary views on the formation of self-concept
through social interaction. In his arguments about the influence of perceived
capabilities on a person’s actions regarding the roles this person plays in different
contexts, he covered a boosting effect of self-efficacy to improve performances.

Mead emphasised the role of society in the development of the self, arguing
that the self emerges from social interactions. This perspective is instrumental in
understanding self-concept as a social construct, influenced and shaped by cultural

and societal norms. The “I” (the spontaneous self) and “Me” (the reflective self)
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dynamic described by Mead highlights the continual adjustment of the self-
concept based on social interactions, and the internalisation of external
petspectives, providing a dynamic view of self-concept that evolves over time. The
“I”” can also be considered the individual’s inherent capability to act and the “Me”
moderates the actions through previous experience, social reflections and
normative constraints, both perspectives are relevant to self-efficacy and its

influence on behaviours and personal growth.

Self-concept

In the middle 20t century, a crucial groundwork for self-concept theory was laid
by Rogers (1951).

The self-concept or self-structure may be thought of as an organized
configuration of perceptions of the self which are admissible to awareness. It
is comprised of such elements as the perceptions of one’s characteristics and
abilities; the percepts and concepts of the self in relation to others and to the
environment; the value qualities which are perceived as associated with
experiences and subjects; and goals and ideals which are perceived as having
positive or negative valence. (p. 136)

He introduced the concepts of self-actualisation and emphasised the
significance of unconditional positive regard in shaping a positive self-concept.
According to Rogers (1951), individuals possess an inherent drive to realise their
full potential and become the best version of themselves. Self-actualisation is the
process through which individuals strive for personal growth, fulfilling their
unique capacities and aspirations. Unconditional positive regard refers to the
unconditional acceptance and support individuals receive from significant others,
such as parents or caregivers, without judgment or conditions. Rogers believed
that a nurturing environment, characterised by unconditional positive regard,
fosters a positive self-concept and allows individuals to explore their true selves
without fear of rejection in their growth.

It was not until the late 1970s that Shavelson et al. (1976) provided a similar
definition of self-concept that was considered the theoretical foundation of self-
concept research (see more in Shavelson et al., 1976, p. 411): In a general sense,
self-concept refers to an individual’s understanding of themselves. These
perceptions are shaped by their interactions with the environment, and notably,
they are influenced by environmental reinforcements and significant others. This

self-concept construct holds potential importance and utility in guiding and
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influencing one’s behaviour. An individual’s self-concept would affect their
actions, and conversely, their actions play a role in shaping their self-concept. The
precise nature and direction of the interplay between perceptions and behaviour
constitute integral aspects of this definition. Self-concept was described as being
“organized, multifaceted, hierarchical, stable, developmental, evaluative,
differentiable” (Shavelson et al., 1976, p. 411). Among these features, the
multifaceted structure of self-concept was addressed that an individual’s perceived
self-concept might be hierarchical based on his- or her experiences in various
situations. As shown in Figure 1 (Shavelson et al., 19706, p. 413), self-concept was
categorised as general self-concept and could be classified into academic self-
concept and non-academic self-concept (e.g., social, emotional and physical).
Academic self-concept can be further divided into subject matters (e.g., English,
Science and Mathematics).

Byrne (1984) defined self-concept as the perception of oneself in general terms
and the knowledge, feelings and attitudes towards one’s competence, appearances
and social skills in specific terms. Commenting on the work of Shavelson et al.
(1976), the multidimensionality of self-concept was supported by the empirical
results provided by several researchers (e.g., Marsh, 1986; Marsh & Shavelson,
1985). As explicitly noted by Marsh (1986), the theoretical model of self-concept
is supported strongly as hierarchical and multidimensional.

As one of the oldest constructs in psychology with application in a wide range
of disciplines, self-concept is valued as an important outcome that has an impact
on achievement and individual persistence (Marsh, 1990a). Marsh and Martin

13

(2011) highlighted the importance of self-concept as “a highly important and
influential factor in that it is closely associated with people’s behaviours and
various emotional and cognitive outcomes such as anxiety, academic achievement,
happiness, suicide, deficient self-esteem, etc” (p. 60). In education, understanding
students’ self-concept could inform teaching strategies and interventions to
enhance academic performance.

Despite its contributions, self-concept theory faces challenges. One of the key
challenges is the complexity of measuring subjective experiences. Self-concept is
inherently subjective and is often indicated in a self-reported questionnaire or
narrated in an interview. These measures may be sensitive to biases, social
desirability, and individuals’ tendencies to present themselves in a favourable light
(Paulhus & Vazire, 2007). In academic settings, these biases can result in inflated
self-concept, linking to societal expectations, as individuals tend to present
themselves in a more positive light (Edwards, 1957).
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Figure 1
One possible representation of the hierarchic organization of self-concept.

Figure 1 The hierarchical structure of self-concept (Shavelson et al., 1976, p. 413)

Another key challenge in assessing self-concept is its comparative features,
connection to age, and its interplay within different contexts, such as classrooms,
schools, education systems and cultures. Children and adolescents are in the
process of forming their sense of self. At this stage, their capacity for introspection,
or the ability to reflect on their thoughts and emotions, may still be developing. As
a result, expressing their thoughts and feelings with precision could be challenging
for those young individuals who are navigating the complexities of self.
Developmental changes in cognitive abilities and social influences can impact the
validity and reliability of self-concept measures across different age groups (Harter,
2012). At the same time, self-concept is not a static trait and is temporally stable,
suggesting that it may change over time due to experiences, achievements, or
setbacks (Marsh & Ayotte, 2003). To capture the fluctuation of self-concept over
time may pose methodological challenges. Self-concept is highly affected by social

comparisons. Students may evaluate their academic abilities in comparison to their
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peers, and the choice of reference groups can affect the outcomes (i.e., how they
report their levels of self-concept). Ensuring that measures account for the
nuanced influence of social comparison is a methodological consideration (Buunk
& Gibbons, 2007). Besides, self-concept can also be influenced by cultural factors.
Assessments must be culturally sensitive to capture the nuances of how individuals
from different cultural backgrounds perceive themselves in academic contexts
(Markus & Kitayama, 1991). When using questionnaires, the appropriateness of
certain items may vary across cultures.

To address these challenges mentioned above requires a thoughtful and
context-specific approach to measurement, incorporating a combination of

methods and considering the unique characteristics of the population under study.

Self-efficacy

Self-efficacy is the central principle in Bandura’s Social Cognitive Theory,
introducing the concept of the expectations of personal efficacy or an expectation
efficacy or perceived self-efficacy (Bandura, 1977). An efficacy expectation is
defined as “the conviction that one can successfully execute the behaviour required
to produce the outcomes” (Bandura, 1977, p. 79). Perceived self-efficacy refers to
“people’s judgments of their capabilities to organise and execute courses of action
required to attain designated types of performances” (Bandura, 1986, p. 391). The
definition of perceived self-efficacy was further refined by Bandura himself after
twenty years, which offered a theoretical background for self-efficacy research.
Perceived self-efficacy is outlined as the “belief in one’s capabilities to organize
and execute the courses of action required to produce given attainments”
(Bandura, 1997, p. 3).

Bandura (1977) identified four primary sources contributing to the
development of self-efficacy beliefs. An expanded elaboration of these sources,
namely enactive mastery experience, vicarious experience, verbal or social
persuasion, and physiological and affective status was further documented in his
book on self-efficacy research (Bandura, 1997, pp. 79-115).

Enactive mastery experiences. One’s prior experiences in success and failure
would have a respective positive or negative effect on the establishment of self-
efficacy. Successes enhance confidence, while failures may undermine it. To build
firm efficacy beliefs individuals would benefit from extensive experience in
overcoming difficulties. People who have only experienced easy and quick success

would be hindered by failures. As the most influential source of self-efficacy,
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enactive mastery experience could produce strong sources of information for one
to establish efficacy beliefs.

Vicarious experience. The appraisal of individual efficacy beliefs is often
associated with how others perform on the same task. People tend to compare
themselves with a reference group in a similar situation, such as classmates,
colleagues, or people who undertake similar assignments in other settings.
Outshining the reference group would strengthen self-efficacy, whereas being
dropped behind would undermine it. Observing others successfully perform a task
can boost one’s self-efficacy, providing a model for emulation.

Verbal or social persuasion. Encouragement, feedback, and persuasion from
others can impact self-efficacy, especially when it comes from credible sources and
significant others. People are likely to facilitate self-efficacy when they believe they
possess the knowledge and skills for certain attainment, especially when significant
others show faith verbally in one’s capabilities of overcoming obstacles. It is worth
noting that verbal persuasion is effective in realistic circumstances. In other words,
one’s self-efficacy would be undermined if he or she receives unrealistic persuasion
that does not match personal capabilities.

Physiological and affective status. How people perceive themselves relies partly
on physiological indicators or internal cues. People are likely to feel inefficacious
when they feel exhausted, stressed, anxious, painful and winded. A calm and
focused state enhances belief in one’s abilities. It is recommended to reduce one’s
negative somatic feelings such as stress levels and to enhance physical status to
promote the levels of self-efficacy of individuals.

Learning takes place in a social context involving the triadic reciprocal
interactions of personal, environmental, and behavioural factors (Bandura, 1977,
1986, 1997). The illustration (see Figure 2) indicates that what people think and
believe can influence how they act, and people’s actions affect the environment.
In turn, the environment shapes how people perceive themselves and accordingly
influences how they behave. The interaction may occur between any two factors,
meaning that people’s beliefs can also affect the environment. In other words, the
idea of reciprocal determinism emphasises the bidirectional influence between
personal factors (cognition, emotions), behaviour, and the environment.

Personal factors contain cognitions, beliefs, perceptions and emotions (i.e.,
goals and self-evaluations of progress, self-efficacy, social compatisons, values,
outcome expectations and attributions), and the cognitive process, including
attention, memory, and reasoning; behavioural factors include choice of activities,

efforts, persistence, achievement and environmental regulation; and
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environmental factors can be social models, standards, rewards and opportunities
for self-evaluation (Schunk & DiBenedetto, 2020; Schunk & Usher, 2019). In
academic settings, social cognitive theory has practical implications for
instructional design and classroom management. Teachers can model desired
behaviours and provide opportunities for observational learning to foster

academic success.
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Figure 2.1 Reciprocal interactions in social cognitive theory.

Figure 2 The illustration of interacting bidirectional determinants (Schunk & Usher,
2019, p. 12)

It was also pointed out that self-efficacy plays a vital role in motivation (Bandura,
1986). Individuals with high levels of self-efficacy are more likely to set challenging
goals, persevere in the face of obstacles and setbacks, and view effort as a pathway
to success. It influences the choices people make and their commitment to
pursuing tasks.

Bandura’s exploration of self-efficacy provides a comprehensive framework
for understanding how beliefs in one’s abilities influence learning, motivation and
behaviours in various domains. In academic settings, the impact of self-efficacy on
academic achievement is pretty evident. Students with high levels of self-efficacy
are more likely to set ambitious academic goals, persist in the face of challenges,
and exhibit higher levels of academic achievement (Multon et al., 1991). In health
psychology, self-efficacy is a critical determinant of the change of behaviours.
Individuals who demonstrate high levels of self-efficacy in adopting health-
promoting behaviours, such as exercise or smoking cessation, are more likely to
succeed in making positive lifestyle changes (Bandura, 1997). Self-efficacy has an
impact on work-related factors such as career choices, resilience in facing obstacles
and job performance. Individuals with high occupational self-efficacy are more
likely to pursue challenging tasks and persist in their career goals compared to their
less self-efficacious colleagues (Stajkovic & Luthans, 1998).
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Similatly to self-concept, self-efficacy faces challenges regarding measurement
issues and its interplay with contextual factors across diverse cultures. Assessing
self-efficacy presents challenges due to its dynamic nature and context specificity.
Self-efficacy is often reported by the individuals themselves, and these self-
reported measures may be influenced by social desirability (Paulhus & Vazire,
2007). Cultural factors can influence the sources and expressions of self-efficacy
across diverse populations. Existing self-efficacy measures may exhibit cultural
biases, reflecting the cultural backgrounds of the populations for which they were
initially developed. The translation of self-efficacy instruments may not fully
capture the cultural connotations and meanings associated with specific terms or
phrases (Chen et al., 1995). Adapting and validating these measures across diverse
cultural settings is essential to ensure their cross-cultural applicability (Chen et al.,
1995). Social comparison processes, integral to self-efficacy development, may
operate differently in various cultural contexts. Cultural norms regarding humility,
modesty, and conformity may influence the way individuals compare themselves
to others and impact their self-efficacy beliefs (Heine et al., 1999).

It is important to note that many other scholars are exploring different
dimensions of the self, these self-constructs are closely related to self-concept and
self-efficacy to a variety of extents. They are not included in this thesis but could
not be ignored and would be interesting to take into future research. A list of such

“self’-constructs and corresponding references are attached in Appendix B.

Self-concept and self-efficacy in academic
settings

Both self-concept and self-efficacy are multifaceted, and this dissertation
focuses on the academic perspective in studying these two constructs. In
educational psychology, self-concept and self-efficacy are two types of
psychological attributes used to understand and analyse various aspects of learning,
teaching and academic achievement, in relation to students’ motivation, well-being

and success in academic settings.
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Definitions and determinants

Academic self-concept
Bong and Skaalvik (2003) have defined academic self-concept as “individuals’

knowledge and perceptions about themselves in achievement situations” (Bong &
Skaalvik, 2003, p. 6). Academic self-concept refers to an individual’s general
understanding and views of their own academic abilities, competencies, and worth
in a specific academic domain or subject area. It involves the cognitive and
affective judgments a person makes about their academic performance, skills, and
potential (Bong & Skaalvik, 2003).

Several factors contribute to the formation and development of academic self-
concept. Social, familial, and educational environments significantly influence an
individual’s perception of their academic abilities (Shavelson et al., 1976). Bong
and Skaalvik (2003) summarised several determinants of self-concept, namely
frames of reference (internal/external), attribution of success and failure, feedback
from significant others, and mastery experience. These elements could apply to an
academic setting (i.c., the determinants for academic self-concept):

Frames of reference. Academic self-concept can be shaped by frames of
reference or benchmarks which are used to evaluate individuals’ performances.
Social comparisons, compared to peers from the same or different classes and
schools, serve as the most influential source for forming and developing academic
self-concept (Marsh, 1986, 1987).

Internal/external frames of reference. The internal/external frame of reference
model was proposed by Marsh and his colleagues in the mid-1980s (Marsh, 19806;
Marsh et al., 2015), indicating that academic self-concept is influenced not only by
one’s own performance in a particular subject (internal frame of reference) but
also by one’s achievement in related subjects in comparison to peers (external
frame of reference). This model is helpful in understanding the complex interplay
between academic self-concept and academic achievement.

Attribution of success and failure. How individuals attribute their success and
failure may affect their academic self-concept. The relationship between academic
self-concept and these attributions may be reciprocal. In other words, the
attributions made for past successes and failures influence subsequent self-
concept, and the self-concept formed, in turn, affects later attributions (Stipek,
1993).

Feedback from significant others. Evaluations, comments and feedback from

parents, teachers and peers would influence how individuals perceive their
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academic abilities. How students view themselves may be based on how they think
others view themselves (Mead, 1934).

Mastery experience. Academic achievement, both past and present, is a crucial
determinant of academic self-concept. As individuals experience success or failure
in their academic endeavours, these outcomes contribute to the development of
their academic self-concept. Harter (1978) pointed out that individuals are more
likely to develop positive academic self-concept when they perceive themselves as
capable as their peers based on their previous achievements. The importance of
previous accomplishments for academic self-concept seems to be relatively the
same as it to academic self-efficacy (Bong & Skaalvik, 2003).

Academic self-efficacy

Academic self-efficacy is defined as “individuals’ convictions that they can
successfully perform given academic tasks at designated levels” (Bong & Skaalvik,
2003, p. 6).

Both individual and contextual factors play an important role in determining
academic self-efficacy. The sources of forming and developing self-efficacy were
elaborated in Chapter 2, applying to the school context (Bandura, 1977, 1997),
these sources can be explained in the following aspects: first, students’ prior
experiences in succeeding or failing in subjects would affect their academic self-
efficacy. Positive mastery experiences, where students accomplish academic tasks,
enhance their belief in their academic capabilities, while failures limit their
academic self-efficacy. Second, Students form their academic beliefs through
observing others. Observing others who are similar in background and ability to
successfully perform academic tasks can serve as a powerful source of academic
self-efficacy. This observation would inspire the students to believe that they can
achieve comparable success. Furthermore, words from significant others matter.
Encouragement and positive feedback from teachers, peers, and family members
play a positive role in fostering academic self-efficacy. Conversely, negative
persuasion can undermine these beliefs. Students’ physiological and emotional
status such as fatigue, pain, anxiety and stress would also affect their academic self-

efficacy.
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Measuring self-concept and self-efficacy in the school

context

The most common means to measure academic self-concept and self-efficacy is
by self-reporting (Bong & Skaalvik, 2003). Both academic self-concept and self-
efficacy can be measured in a domain subject. Taking mathematics as an example,
the questionnaire item to indicate mathematics self-concept can be “Are you good at
mathematics?” while the self-efficacy question in a mathematics-domain survey
could be “How confident you are when you have to calcunlate the price of goods with disconnts®”
The measures of these two constructs are discussed separately as follows.

The Self-Description Questionnaire, developed by Marsh (Marsh, 1990b), is a
widely used instrument for assessing academic self-concept. In Marsh’s work,
academic self-concept is often measured using self-report scales where individuals
rate their perceived competence and satisfaction in various academic subjects. The
concept goes beyond mere academic achievement and incorporates the subjective,
psychological aspect of how individuals perceive their own capabilities in academic

settings. The following are some examples of the items in Marsh’s work:

o Compared to others my age, I am good at |a specific school subject].

o [ get good marks in [a specific school subject].

o  Work in [a specific school subject] classes is easy for ne.

o ' hopeless when it comes to |a specific school subject].

o [ learn things quickly in [a specific school subject].

o [ have always done well in [a specific school subject]. (1990b, p. 620)

Students needed to indicate to what extent these statements were false or true and
the response categories were false; mostly false; more false than true; more true
than false; mostly true; and true.

Another method of measuring academic self-concept was also mentioned by
Bong and Skaalvik (2003), in which two contrasting descriptions were presented
and participants chose one of these two statements that described them the best.

2

The statement can be “Some kids do very well at their classwork” and the opposite
statement can be “Other kids don’t do very well at their classwork”. After selecting the
statement, participants need to assess whether the statement was really true or just
sort of true for them (see Bong & Skaalvik, 2003, p. 8 for details and more

references).
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The items for measuring academic self-efficacy are often based on specific
problems and tasks which is bonded with the contents of certain subjects.
Zimmerman and Bandura (1994) studied the efficacy beliefs related to self-
regulated learning in writing performances, and items directed to writing are as

follows:

o [ can construct a good opening sentence quickly.
o [ come up with an unusual opening paragraph to capture readers’ interest.

o [ can write a brief but informative overview that will prepare readers well for the main
thesis of my paper.

Other examples of items in the writing self-efficacy scale can be “Correctly spell
all words in a one-page story or composition”, < Correctly use parts of speech such as nouns, verbs,
adjectives, or adyerbs”, or “Correctly use singulars and plurals, verb tenses, prefixes, and
suffixes” (Pajares et al, 1999). According to Lopez and Lent (1992), the
mathematics self-efficacy scale asked students to respond with their levels of
confidence (0-9 scales from no confidence at all to complete confidence) when
facing mathematical problems, such as calculating powers and roots, graphing
linear equations, solving polynomial equations by factoring, and using imaginary
and complex numbers.

More examples of questionnaire items in international large-scale assessments
for measuring academic self-concept and self-efficacy in different school subjects
can be found in Appendix A Table A2-3.

It is important to note the methodological issues when measuring and
validating academic self-concept and self-efficacy, for example, validity and
reliability, generalisability concerning diverse cultures and approptiateness. It is
fundamental to ensure the validity and reliability of measuring instruments of
academic self-concept and self-efficacy. Validity ensures that the instruments
measure what it is intended to measure based on the theotetical framework, and
reliability guarantees the consistency of the measurement (Cronbach & Meehl,
1955; Messick, 1987; Strauss & Smith, 2009). This point is further discussed in
combination with data and contexts used in this thesis in the Methodology chapter.

Both academic self-concept and self-efficacy can be affected by cultural factors.
Students with various ethnic and cultural backgrounds may interpret differently
how they perceive themselves in academic abilities and knowledge (Marsh et al.,
2015; Marsh et al., 2014). It is important to discuss the relation between these two

constructs and any other factors in specific contexts. The language and content of
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the questionnaire items are supposed to be appropriately understood by the age
groups (American Educational Research Association, American Psychological
Association, & National Council on Measurement in Education, 2014; Schwarz &
Opyserman, 2001). Addressing the meaningful translation and adaption of the items

among various ages would contribute to the accuracy of participants’ responses.

Similarities and differences between academic self-concept

and academic self-efficacy

Academic self-concept and self-efficacy are regarded as two distinct constructs but
share many similarities (Bong & Skaalvik, 2003). Bandura (1986) argued that self-
efficacy and self-concept should not be mistaken for each other because they
represent different phenomena. Pajares and Miller (1994) also suggested the
separation of these two constructs empirically that self-efficacy is measured by the
individual’s assessment of capabilities, whereas self-concept includes beliefs about
one’s perceived competence. Compared with self-efficacy, self-concept still can be
context-dependent but less task-specific dependent (Pajares, 1996).

Similarities

Academic self-concept and academic self-efficacy share similarities concerning
their subjective nature, sources of influence and relationships with educational
outcomes. Both constructs are pretty subjective, relying on individuals’ own
perceptions and beliefs in relation to academic abilities and capabilities. Social and
environmental factors shape both academic self-concept and self-efficacy in
significant ways. Students’ academic self-concept and self-efficacy are not only
influenced by their prior experience in academic successes and failures but are also
affected by how they compare to their peers and how they perceive views and
evaluations from their significant others, including parents, teachers and fellows
(Bandura, 1977, 1997; Marsh et al., 2015). Both academic self-concept and self-
efficacy have important impacts on students’ achievement, goal setting, motivation
and persistence. Students with high academic self-concept and self-efficacy exhibit
resilience when facing challenges and setbacks are thus more likely to have high
academic achievement (Bandura, 1997; Bong & Skaalvik, 2003; Harter, 2012;
Marsh, 1990a)
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Differences

Academic self-concept and self-efficacy involve distinct psychological concepts
and can be differentiated through several aspects. The primary difference between
these two constructs lies in the scope of evaluation. Academic self-concept is the
general and broad views of an individual on their overall academic abilities and
competence. In contrast, academic self-efficacy is very specific, indicating an
individual’s belief in their capability to accomplish specific tasks or solve specific
problems in particular situations. Another distinction between academic self-
concept and self-efficacy is their sources of influence regarding social contexts
(Bong & Skaalvik, 2003). Academic self-concept exhibits a more comparative
characteristic compared to academic self-efficacy. Academic self-concept is shaped
through social comparisons. How individuals perceive their academic self-concept
relies on how others perform in their surroundings and how they compare
themselves to others (Marsh et al., 2015; Zimmerman, 1995). The appraisal of
efficacy beliefs is often based on one’s prior experience, either from the
individual’s enactive experience or from vicarious experience (Bandura, 1997),
even though comments from significant others would influence the views. The
relationship  between academic self-concept/self-efficacy with —academic
achievement might be different too. Some researchers argued that when compared
to academic self-concept, academic self-efficacy often showed stronger predictive
power in academic achievement (Bong et al., 2012; Parker et al., 2014).

The murky distinction

However, researchers have argued that the high correlation between academic self-
efficacy and self-concept would indicate that these two constructs may be seen as
one construct or used interchangeably in empirical studies (Bong & Skaalvik, 2003;
Marsh et al., 2019). Marsh and his colleagues (Marsh et al., 2019) classified the
diverse self-belief constructs as either “self-concept-like” or “self-efficacy-like”
constructs. Historically, a person’s expectancy of outcome is considered a more
self-efficacy-like construct, which is distinguished from academic self-concept
(Eccles et al., 1983). However, on the ground of substantive empirical research,
researchers have argued that the “conceptualization of expectancy in expectancy-
value theory is similar to that used in self-efficacy research but also emphasized
that expectancy-value theorists have subsequently concluded that expectations of

success and domain-specific self-concept are not empirically separable (Eccles &
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Wigfield, 2002; Wigfield & Eccles, 1992)” (Marsh et al., 2019, p. 338). This murky

distinction should be discussed with specific samples and within certain contexts.

Academic self-concept and self-efficacy related to

educational outcomes

Both academic self-concept and self-efficacy are closely associated with
educational outcomes. Bong and Skaalvik (2003) argued that positive academic
self-concept and self-efficacy facilitated student academic engagement, goal
setting, task choice, persistence and effort, intrinsic motivation, strategy use,
performance and achievement and even career selection. Bandura’s research has
consistently demonstrated a strong correlation between academic self-efficacy and
academic achievement. Students who believe in their academic capabilities are
more likely to set challenging goals, persist in the face of difficulties, and exhibit
higher levels of intrinsic motivation. Relevant research has been carried out in
different subject domains, such as mathematics (e.g., Ekl6f, 2007; Githua and
Mwangi, 2003; Marsh, 1986; Pajares & Miller, 1995 and 1997; Randhawa et al.,
1993; Yang et al., 2008) and reading (Ma et al., 2021; Nichaus & Adelson, 2013;
Pajares & Valiante, 2001; Schéber et al., 2018). The existing body of literature
shows that academic self-concept and self-efficacy are closely tied to academic
achievement.

Moreover, academic self-concept and self-efficacy exhibit tight connections
with students’ psychological outcomes. Research has shown that students with
positive academic self-concept and self-efficacy were more likely to hold higher
levels of motivation, engagement, and persistence in their academic pursuits
(Bandura, 1997; Marsh, 1990a). Conversely, students with negative academic self-
concept and self-efficacy may experience diminished motivation, and tend to be
more anxious and less engaged in school (Bandura, 1997; Hattie, 2014).
Additionally, academic self-concept and self-efficacy influence goal-setting and
future aspirations. Students who believe in their academic abilities are more likely
to set challenging goals and pursue ambitious career paths despite setbacks and
obstacles; in contrast, those with negative academic self-concept aspirations may
limit their ambition, hindering their potential for personal and professional growth
for the future (Bandura, 1997; Eccles et al., 1983).
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The Big-Lish-Little-Pond Effect (BFLPE)
As mentioned earlier, the Big-Fish-Little-Pond Effect (Marsh & Parker, 1984) is

grounded in social comparisons and frames of reference, indicating that students
of similar capabilities will exhibit lower academic self-concept when placed in
highly competitive academic environments compared to those in less demanding
settings.

The most recent meta-analyses, such as that by Fang et al. (2018) have
synthesised findings from numerous studies to assess the nuances of the BFLPE.
This review highlighted several key moderators of the effect, including student age,
the specific comparison target, and the country of study. These findings
underscore the complex nature of academic self-concept to multiple influencing
factors, ranging from personal characteristics to broader socio-cultural dynamics.
The studies collectively affirm the foundational role of social comparison in
shaping students’ academic self-concepts, particularly in settings that vary by
selectivity and competitiveness. Academic self-concept is not only a predictor of
academic achievement, but it also correlates with other educational outcomes, such
as academic self-esteem, motivation and anxiety, which are vital for students’
overall educational experience.

Marsh and Hau (2003) utilised PISA 2000 data and found that the BFLPE
could be generalised across various cultures among academically selective schools
in 26 countries. In 2015, Marsh and colleagues used data from TIMSS and
demonstrated that while individual achievements positively influence academic
self-concept, the average achievement of a class tends to have a negative impact.
This pattern was consistent across 13 diverse countries, across Western, Asian and
Middle Eastern Islamic cultures and multiple cohorts. By using data from PISA
2012, the generalisability of BFLPE was detected across 68 counties (Marsh et al.,
2019). Yang Hansen et al. (2022) investigated the contextual effects on students’
achievement and academic self-concept between the Nordic and Chinese
educational systems using data from PISA 2000 and 2018. Their findings suggested
that students’ self-concept had a positive relationship with reading achievement
but average school achievement had a negative impact on students’ reading self-

concept.

The reciprocal effects and casual ordering

Awareness of the reciprocal relationship and causal ordering between academic

self-concept/self-efficacy and academic achievement is not recent. This teciprocal
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causal ordering has been mentioned by Marsh and his colleagues (e.g., Marsh et
al., 2006; Marsh & Craven, 1997, 2006; Marsh & Martin, 2011; Marsh & O’Mara,
2008) and in Bandura’s social cognitive theory (Bandura, 1997).

Marsh and Craven (1997) have proposed the bidirectional effect between
academic self-concept and academic achievement with mutual reinforcement. The
reciprocal effects model (REM) reveals that individuals with positive self-concept
beliefs will affect their academic achievement positively and this enhancement will
result in a higher level of self-concept (Marsh & Craven, 2006). In other words,
academic self-concept and achievement are both an influence and a cause of each
other (Marsh & O’Mara, 2008). In 2006, Marsh and Martin discussed so-called
self-enhancement and skill-development models, as well as the REM, to describe
the relationship between academic self-concept and achievement. “The self-
enhancement model posits that academic self-concept causes achievement,
whereas the skill-development model predicts that achievement causes academic
self-concept. In the REM, prior self-concept affects subsequent achievement, and
prior achievement affects subsequent self-concept” (Marsh & Martin, 2011, p.
147). The “chicken-egg” debate is ongoing and the evidence from Marsh and
Martin’s work (2006) supports that the REM can be generalised to young children
in different school subjects, in cross-cultural context (non-Western countries), and
health and sports (see also Marsh et al., 2006).

Under this interactional process, students may experience increases or declines
in academic self-concept and self-efficacy over the school years, as they would
grasp a more holistic view of their knowledge and abilities through experiences,
feedback and evaluation from others and social comparisons. Students who
perform better may perceive lower academic achievement while those who are less
capable of performing have high levels of academic self-concept and self-efficacy.
The former may connect to the Imposter Syndrome (Clance & Imes, 1978),
referring to the phenomenon that individuals doubt their abilities, skills and
accomplishments regardless of validation by their significant others or evidence of
their actual competence. The latter may relate to the Dunning-Kruger Effect
(Kruger & Dunning, 1999), indicating a perception bias in cognitive abilities
wherein individuals with low ability and skills in a particular domain overestimate
their competence due to the lack of metacognitive awareness.

As mentioned eatlier, Bandura’s social cognitive theory provides a view that
human functioning interacts with petsonal, behavioural, and social/environmental
factors in a triadic and reciprocal format. This model equips the researchers with

fundamental knowledge of the bidirectional characteristics of academic self-
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efficacy and achievement. However, in comparison with the extensive findings on
the reciprocal effects and causal ordering of academic self-concept and
achievement, there is a notable lack of empirical studies and evidence that support
the mutual interactions between academic self-efficacy and achievement (Schéber
et al., 2018; Williams & Williams, 2010). In their investigation of the reciprocal
determinism of mathematics self-efficacy and achievement in 33 countries by using
data from PISA 2003, Williams and Williams (2010) did not manage to find direct
and significant support with the cross-sectional data. In a more recent study
(Schoéber et al., 2018), mathematics self-efficacy was determined to have a positive
effect on later mathematics achievement, and reading achievement contributes
positively to later reading self-efficacy. However, Schéber and colleagues claim
that they did not find consistent empirical evidence supporting the reciprocal
effects between academic self-efficacy and achievement. Similarly, Arens et al.
(2020) found that the reciprocal effects do not exist for mathematics self-efficacy

and achievement.

The paradoxical relationships

For many years, researchers have explored the paradoxical relationships between
self-concept and achievement (Marsh, 1984; Marsh et al., 2019; Marsh & Hau,
2004). Marsh (1984) introduced the Frame of Reference model to study the
development of self-concept. It revealed that individuals form and develop self-
concept not only by comparing their current achievements to the previous ones
but also by comparing themselves to their peers (social comparisons). This process
would influence how individuals perceive their abilities and achievements. Despite
the expectation that higher self-concept levels lead to better performance, the
paradox emerges, suggesting that those perceiving higher abilities might achieve
lower, while those with lower self-perceptions could outperform expectations.
The paradoxical relationships may not be generalised across different education
systems and cultures. The Internal/External Frame of Reference (I/E) model
served as the central framework for Marsh and Hau’s (2004) exploration of the
paradoxical relationships between academic self-concepts and achievements
across diverse cultural contexts. This model posited that students compare their
performance in one academic domain with their performance in another, shaping
their academic self-concept. Findings from 26 countries revealed complex
patterns, indicating that the predictions of the I/E model may not uniformly apply
across all cultural contexts. Cultural factors play a role in how students internalize

and compate their academic petformances, influencing the relationship between
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academic self-concept and achievement. In 2019, Marsh and colleagues used data
from PISA 2012 and suggested that the paradoxical relationships between
mathematics self-concept and achievement existed at the country level. They
believed that the frame-of-reference theory could be applied to explain contextual
effects not only at the student and school levels but also at the contextual country

level.

Interplay with student and school characteristics

A large number of studies have shown that students’ ability-related beliefs are not
only associated with academic achievement (Areepattamannil & Freeman, 2008;
Lee & Stankov, 2018; Marsh & Martin, 2011) but also influenced by student
characteristics, such as socioeconomic status, gender and immigration background
(e.g., Bondy et al., 2017; Bradley & Corwyn, 2002; Britner & Pajares, 2001; Junge
& Dretzke, 1995; Klassen, 2004; McConney & Perry, 2010).

Socioeconomic status

For many decades, the predictive power of socioeconomic status (SES) towards
academic performance has been well-documented (e.g., Coleman et al., 1960;
Coleman, 1968; White, 1982). Broadly defined as a total measure of an individual’s
or family’s economic possession, educational and occupational status, cultural
capital and social positions, SES is perhaps the most commonly used contextual
factor in educational research (Sirin, 2005; White, 1982).

Several lines of evidence suggest that SES (which can be captured at the
individual, classroom and school level) is tied to academic achievement (Bandura
et al,, 1996; Kalaycioglu, 2015; McConney & Perry, 2010; Yang, 2003, Yang
Hansen & Gustafsson, 2019). Familial socioeconomic status was found to be
linked to children’s academic achievement (Bandura et al., 1996). Yang (2003)
argues that SES is multidimensional and hierarchical, indicating that different
dimensions in the composite SES (e.g., economic status and cultural capital) would
affect student achievement in different ways both at the individual and collective
levels. For example, a family’s income may be high no matter the educational level,
thus negative correlations may occur between the different indicators/parts in the
SES variable. McConney and Perry (2010) found that the increase in school-level
SES may lead to an increase in mathematics achievement, despite what
individual/family SES the students have.
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Researchers have noticed that SES is not only associated with academic
achievement but also with self-concept and self-efficacy (Kalaycioglu, 2015;
McConney & Perry, 2010). According to Marsh and Parker (1984), students
attending schools with low SES and ability were likely to have a higher level of
self-concept, compared to those who were in schools with better SES and high
ability. In addition, regardless of a relatively lower level of self-concept, students
enrolled in a high-SES school tended to have a somewhat higher level of academic
achievement. Family SES can to some extent predict student academic self-
concept (Muijs, 1997). The findings from McConney and Perry (2010) suggested
that the moderation effect of the relation between school-level SES and
mathematics achievement was stronger for students with higher levels of self-
efficacy than those with lower levels of self-efficacy. In their study, McConney and
Perry also pointed out that after controlling for student self-efficacy, the
association between school SES and mathematics achievement appeared to be
weaker for high SES students.

In shott, SES plays a relatively important role in academic self-concept/self-
efficacy and achievement. However, the vagueness seems to lie in whether it has a
positive or negative contribution to these factors. Researchers should pay attention
to the impact of SES when looking into academic self-constructs and achievement

among particular groups.

Gender and age

How students perceive themselves is associated with their gender and age. As
stated by OECD’s report on PISA 2012 (OECD, 2013a), girls reported a lower
level of mathematics self-concept and self-efficacy even when they perform as well
as boys in mathematics. Gitls doubted their capability in mathematical knowledge
and skills, and the gender gap was even wider among the highest-achieving
students. Several studies show that boys were likelier to report a higher level of
confidence than gitls (e.g., Pajares, 2002; Pajares & Valiante, 2001). Pajares and
Miller (1994) conducted a path analysis to investigate the role of self-efficacy and
self-concept in mathematics problem-solving. Their results revealed that
mathematics self-efficacy was more predictive of problem-solving than
mathematics self-concept or gender. Self-efficacy mediated the effect of gender on
mathematics self-concept and problem-solving. Gender had a direct effect on self-
efficacy and influenced self-concept through the mediational role of self-efficacy.

Girls in general show lower levels of confidence than boys in mathematics
(Huang, 2013; Pajares, 2002). Thus, middle-school gitls seem to perceive
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themselves as stronger in science self-efficacy and they are found to have better
science achievement (Britner & Pajares, 2001). In the most recent study, the
researchers investigated the gender difference in mathematics self-concept across
32 countries for fourth-grade students, which reveals that gender differences
(often in favour of boys) exist in mathematics self-concept in most countries
(Mejia-Rodriguez et al., 2021). Besides, Pajares and Valiante (2001) argued that
middle-school girls would report a stronger level of confidence in writing
capabilities than boys, yet this would change when they enter high school (Pajares
& Johnson, 1996). Similatly, in another study that reflects the importance of school
grades for self-efficacy, senior students seem to be more accurate in reporting self-
efficacy than junior students. In the meta-analysis study on the gender differences
in academic self-efficacy, Huang (2013) concludes that females report higher levels
of self-efficacy in language and art whereas lower levels in mathematics, computer
and social sciences. Huang also demonstrates that age matters by showing that
significant gender differences emerge in senior adolescents.

It is important to note, however, that gender differences in self-reported
constructs (i.e., academic self-concept and self-efficacy) might be more accurate

when considering students’ ages, subjects, and different tasks.

Chultures and immigration background

Culture shapes how individuals think and behave in various aspects such as self-
petceptions, interpersonal communication and intergroup relations, attribution
and reasoning, and psychological well-being (Chen, 2008). Norms and values
embedded in cultural contexts provide the framework through which individuals
evaluate and define their identity, thoughts, values and behaviour. Different
cultural standards would also influence social comparisons, which are one of the
important sources of forming self-beliefs. Cultural expectations, contrasting
collectivism and individualism, may influence individuals’ understanding of
success and achievement, thus individuals from the two distinct cultures would
perceive differently regardless of equal accomplishments (Markus & Kitayama,
1991). Students from East Asia were found to have low academic self-concept
compared to their Western peers, while they had pretty high levels of mathematics
achievement (Chiu, 2017). Influenced by Confucian values, East Asian students
tend to doubt themselves much more than their European peers (Stankov, 2010).
As a unique cultural perspective of Confucianism, self-doubt indicates a lack of
confidence in one’s ability and worth. Self-doubting students often question

themselves and feel uncertain whether they are capable and competent in achieving
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something, leading to academic anxiety and harm to academic self-beliefs (Lee,
2009; Yang Hansen et al., 2022).

Immigration background is another factor associated with students’ academic
self-concept/self-efficacy and achievement. In many countties, in compatison to
non-immigrant students, immigrant students perform relatively lower in some of
the major subjects, or in some other educational systems, immigrant students are
found to perform better. Students’ immigration background and their school
experiences were found to be associated with academic achievement (Bandura,
1997; Roebers & Schneider, 1999). As mentioned in the PISA documents (OECD,
2013a), it might be challenging for certain countries to establish educational
systems of equity and quality due to a large proportion of students with an
immigrant background and students with low socioeconomic status.

Several studies have been conducted in various educational systems all over the
wortld such as in Asia, Europe, Toronto, New Zealand, and Canada, or cross-
culturally in terms of immigration background, to investigate self-beliefs in relation
to achievement. These studies generalised the predictive power of self-beliefs in
achievement in many cultures but quite often did not apply to Asian students (e.g.,
Klassen, 2004; Meissel & Rubie-Davies, 2016). Family socioeconomic status,
gender and years of study in the migration country are often associated with one’s
self-beliefs and academic achievement (e.g., Areepattamannil & Freeman, 2008;
Bondy et al., 2017).

Types of school

In general, schools can be categorised with respect to diverse criteria, including
governance structures, funding resources, and educational philosophy. In a broad
classification, schools are commonly classified as either public or private,
depending on whether they are operated by public agencies or private entities
(OECD, 2013a). Public schools are managed by a public education authority,
government agency, or a governing board appointed or elected by the public
franchise. On the other hand, private schools are those overseen directly or
indirectly by non-governmental organizations, such as churches, trade unions,
businesses, or other private institutions (OECD, 2020).

Existing research indicates a varied impact of school type on student
achievement. PISA results (OECD, 2019) indicated that students in private
schools generally outperformed their counterparts in public schools. Using
mathematics as an example, students attending private schools exhibited higher

performance levels compared to those in public schools, even when accounting
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for students’ background characteristics. This performance disparity persists
consistently from PISA 2003 to PISA 2012, despite any notable declines observed.
Additionally, the advantage of private schools in terms of student achievement has
become increasingly evident over time. Conversely, in the United States, students
from public schools were found to outperform those from private schools
(Lubienski & Lubienski, 2000), the supetior performance of public schools, as
opposed to private ones, could be attributed to a higher proportion of certified
teachers and the more effective implementation of reform-oriented mathematical
instruction (Lubienski et al., 2008). A similar pattern of achievement between
public and private schools was also identified in the Indonesian context
(Newhouse & Beegle, 2000).

Limited research has been conducted to compare the correlation between
mathematics self-beliefs and academic achievement in private and public schools.
While some studies have explored self-concept in various school subjects, only a
few have a specific focus on mathematics. Bernardo and colleagues (2015)
addressed the motivation and achievement gaps in chemistry between public and
private high schools in the Philippines. Their findings indicated that students in
public schools reported lower levels of self-concept and achieved less compared
to their counterparts in private schools. Notably, positive academic self-concept
significantly contributed to chemistry achievement in public schools, whereas no
significant association was observed in private schools. The link between negative
self-concept and achievement appeared to be inconsequential in both public and
private school settings. Another study, focusing on junior secondary school
students in Nigeria and their performance in science (Olatoye, 2009), revealed that
levels of students’ self-concept did not significantly differ between public and
private schools. However, regardless of school type, self-concept emerged as a
predictor of science achievement. The influence of self-concept on student science
achievement was found to be more pronounced in public schools than in private

schools.
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Chapter 3 Concerning ILSAs

Over the past decades, there has been a growing tendency toward applying
international large-scale assessments (ILSAs) to study student academic self-
concept and self-efficacy in different subject domains. Throughout the years, the
Programme for International Student Assessment (PISA), the Progress in Reading
Literacy Study (PIRLS) and the Trends in International Mathematics and Science
Study (TIMSS) started to take the leading role in the ILSAs and attract more and
more educational systems to participate. These assessments including measures of
self-concept and self-efficacy, provide a unique opportunity to explore how these
constructs vary across various cultural and educational contexts. The results and
the application of the results of ILSAs have raised discussion and debate in media
and have influenced educational policies to various extents worldwide (see e.g.,
“PISA-shock” in Germany, Waldow, 2009). The ILSAs have received criticism,
for instance, on the consequences due to misinterpretation of the results, which
has led to unsuitable policy borrowing (Johansson, 2016). However, despite the
criticisms, research using ILSA data also has benefits, especially in comparative
studies. “Used in an appropriate way, with a proper understanding of its context,
the data can be regarded as a significant resource for rigorous, evidence-based
educational inquiry” (Johansson, 2016, p. 145).

This section considers studies employing data from ILSAs to understand the
global landscape of academic self-concept and self-efficacy, in addition to the
previous chapter and specifically related to this dissertation.

Previous research demonstrated that both academic self-concept and self-
efficacy are positively correlated with academic achievement at the individual level.
High self-concept and self-efficacy are linked to better performance in subjects
like mathematics and science across different countries. Lee and Stankov (2018)
used data from TIMSS 2003, 2007 and 2011, PISA 2003 and 2012 to study the
predictive power of non-cognitive factors to academic achievement. Their findings
suggested that self-efficacy in PISA and confidence in TIMSS were the outstanding
predictors of student achievement in mathematics. Guo et al. (2018) combined
PIRLS and TIMSS data to study self-concept in reading, math and science for

primary school students, positive association between self-concept and
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achievement was determined at the student level and it can be generalised in all
countries.

More recent studies started to realise and address the importance of validating
measurement invariance when using ILSA data. In 2014, Rutkowski and Svetina
pointed out that Teaching and Learning International Survey (TALIS) 2008 was
the only study at that time to report empirical results of measurement invariance,
amongst other ILSAs, such as PISA, TIMSS and PIRLS. They carried out a
simulation study and suggested that many common measures and their
corresponding criteria may not be appropriate for contexts involving large and
diverse sample sizes, or they may need modification, especially when dealing with
a large number of groups. In another study of theirs, they emphasised assessing
measurement invariance using ILSA data (Svetina & Rutkowski, 2017). Reading
self-concept was examined using data from 48 countries in PIRLS 2011, holding
metric invariance; at the individual level, students who had higher levels of self-
concept tended to perform better than their peers who perceive themselves as
relatively low in reading; At the national level, there was a negative correlation
between students’ perceived competence and the average reading achievement of
the country. Students in countries with higher academic performance tended to
view themselves as less competent compared to their counterparts in countries
with lower academic performance — a paradoxical relationship between self-
concept and achievement or “attitude-achievement paradox” (Lafontaine et al.,
2019). Chen and Hastedt (2022) investigated the paradoxical relationship between
students’ non-cognitive factors and achievement in mathematics and science using
TIMSS 2015 in which they assessed the measurement invariance of the variables.
The self-concept construct was determined to be mettic invariant, allowing for
correlation analyses on it and achievement. They argued that the paradoxical
relationship between self-concept and achievement existed at the country level for
all countries. Uysal and Arikan (2018) analysed Turkish data from PISA 2006 and
2015 to study science self-efficacy, metric invariance was established for gender,
across the two PISA cycles, and across gender over time. Another study employed
Turkish data from PISA 2015 to investigate the measurement invariance of science
motivation and self-efficacy, the results indicated that science self-efficacy held

metric invatiant across gender and regions (Glngdr & Kabasakal, 2020).
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Identification of research gaps

Despite extensive research on academic self-concept and self-efficacy, several gaps
remain for further exploration to enhance the understanding of these two

psychological constructs and thus improve educational outcomes.

Measurement invariance issues

A primary objective in employing international large-scale assessments (ILSAs) is
to facilitate cross-national comparisons across diverse educational systems and
cultural backgrounds. Ensuring the validity of comparisons across countries and
over time is essential for drawing meaningful inferences about variations and
trends. Consequently, there is a growing emphasis on addressing methodological
issues associated with using the data for comparative analyses.

A foundational and crucial concern amongst the issues revolves around the
establishment of measurement invariance. Invariance refers to the consistency of
a measured construct across various periods or groups (Vandenberg & Lance,
2000). In psychological measurement, the concept of invariance is grounded in the
notion that a measurement instrument crafted to assess a specific construct should
exhibit uniform performance under diverse conditions (van de Vijver, 2018). Put
differently, any variability observed in the construct under distinct conditions
should not be attributable to the instrument itself but should accurately reflect
genuine differences across those conditions. In a study on the cross-cultural
comparability of psychological constructs — specifically instrumental motivation,
enjoyment of science, and the sense of belonging to school - from TIMSS and
PISA, He et al. (2019) demonstrated that neglecting measurement invariance could
lead to erroneous conclusions. Ensuring that scales measuring self-concept and
self-efficacy have the same meaning across different cultures is a major challenge.
Without measurement invariance, it is difficult to compare results across countries
accurately. For instance, a high score in self-efficacy in one country may not signify
the same level of efficacy in another due to differing interpretations of the scale’s
items.

Very often, researchers overlook measurement invariance concerns and
proceed to compare latent factor means across groups or over time, despite the
lack of a psychometric foundation for such comparisons (Van De Schoot et al.,
2015).
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Country-specific investigation

ILSAs have offered valuable insights into global trends and standards. It is also
important to discuss country-specific investigations. This might involve the role
of cultural norms, local policies, economic conditions, and educational structures,
student and school characteristics that significantly impact the subject of study.

Limited studies on self-concept and self-efficacy fields have been carried out
in the Swedish context. Sweden has actively been participating in the ILSAs for
many years. The performance of Sweden in ILSAs has led to concerns and
discussions about the effectiveness of the Swedish education system. In Sweden,
where educational practices promote autonomy and minimal student competition,
self-concept and self-efficacy might manifest differently than in countries with
high-stakes testing cultures (Yang Hansen et al., 2022). Understanding these
differences is crucial for developing supportive educational policies that align with
educational goals. Without a proper understanding of how self-concept and self-
efficacy are shaped in Sweden, educational policies might inadequately support
students, potentially overlooking how the Swedish emphasis on equality and
individual responsibility affects student educational experience and outcomes.

In summary, there is a lack of evidence as to whether mathematics self-concept
and self-efficacy are invariant across educational systems, and various subgroups
and over time, whether the paradoxical relationship can be detected for
mathematics self-efficacy and achievement, how Swedish students perceive
themselves in mathematics concerning characteristics of the students themselves

and school, as well as mathematics achievement.

Positioning the thesis

This dissertation aims to fill these gaps mentioned above by employing PISA data.
In comparison to other ILSAs, PISA has the advantage of its relatively consistent
design of the student questionnaire. The study intends to fill the need to validate
the compatibility of mathematics self-concept and self-efficacy, and study these
two constructs in the Swedish school context.

By addressing the measurement invariance issues of mathematics self-concept
and self-efficacy in PISA, researchers can draw more trustworthy and meaningful
conclusions regarding cross-country comparisons. By focusing on the specific
interplay of self-concept and self-efficacy within the unique educational landscape

in Sweden, researchers can offer more targeted and culturally appropriate
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recommendations that support Swedish educational objectives and student well-

being.






Chapter 4 Methodology

In this section, the data used in the thesis is presented, followed by a discussion of
the samples concerning sampling methods and sample weights, missing data and
plausible values. The analytical methods are elaborated, as are the issues of validity

and reliability, and ethical considerations.

Data
This dissertation uses data from the PISA 2003 and 2012 cycles 2, where

mathematics was the core subject. In PISA 2003, 41 countries and economies
participated in the assessment. PISA 2012 continued to expand its global coverage,
increasing the number of countries and economies to 65 participating in the
assessments. Both cycles included contextual questionnaires that collected
additional information about students’ backgrounds, attitudes, and learning
environments concerning mathematics. As mentioned previously, compared to
other ILSAs, PISA has an advantage in its consistent design of questionnaires. This
kind of consistency in survey design has certain benefits, for example, it allows
comparison of responses across different respondents across various education
systems, which is crucial for detecting trends and changes within particular
education systems, as well as over the PISA cycles; it provides researchers with
opportunities to replicate the analysis with a standardised framework and

simplifies the data analysis process when applying same statistical techniques.

PISA
PISA, one of the most widely recognised ILSAs, was launched in 1997 with the

first assessment conducted in 2000. It is a triennial survey that evaluates the
performance of 15-year-old students in reading, mathematics, and science. In each

cycle, one subject domain is in focus, indicating that the students are not only

2 'The thesis intended to include PISA 2022, the latest release in which mathematics is the core
subject, allowing longitudinal design at the country level. However, scales for mathematics self-
concept and self-efficacy in this cycle have been modified to a great extent, disturbing the
consistency of measuring these two constructs in the previous two PISA cycles.
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tested in all three subjects but also respond to the questionnaire directed to the
domain subject. The assessments do not focus only on how students can
reproduce knowledge but also on real-world problem-solving skills. In other
words, the assessments are designed to measure not only what students know but
also their ability to apply their knowledge in practical situations. As an international
large-scale study, PISA aims to evaluate the education systems wotldwide by
testing students’ knowledge and skills. It reviews whether students who are near
the end of compulsory education are sufficiently equipped with knowledge and
skills for modern society. By offering a standardised platform for assessing student
performance, PISA has become an invaluable tool for policymakers, educators,
and researchers alike, drawing conversations on national education policies and
influencing global conversations on educational effectiveness.

PISA is an ongoing programme that has been conducted in countries
wotldwide, involving over 70 countries and economies, ensuring a broad and
diverse representation of educational systems worldwide. Since 2015, PISA has
transitioned largely to computer-based assessments, allowing for interactive and
adaptive testing methods. The core subjects assessed are reading, mathematics, and
science. While one subject is the major focus in each cycle (e.g., reading in 2009,
mathematics in 2012), all subjects are assessed in each cycle.

The assessment is typically administered in schools by trained administrators.
The assessment includes both closed (multiple-choice) and open-ended items
designed to evaluate students’ abilities to apply knowledge and skills in real-world
contexts. Students are supposed to complete the literacy test (two-hour paper-
based tests or computer-based tests for two hours and forty minutes). In addition
to the cognitive assessment, background questionnaires are also administered to
gather data on students’ home environments, attitudes, and experiences at school
(30 minutes to complete). School principals from many countries also choose to
respond to a questionnaire (30 minutes to complete) about their schools including
educational resources, school systems, teaching and learning environment.

Once the assessment is conducted, the collected data undergoes thorough
processing and analysis by the OECD. Statistical techniques are used to ensure the
validity and reliability of the results. These results ate reported at national and
international levels in a series of publications, including comprehensive reports,
country-specific reports, and databases. PISA data are made publicly available by
the OECD through their official website. Researchers and policymakers interested
in analysing the data can download it after agreeing to specific terms of use, which

typically include conditions to ensure privacy and ethical use of the data. The data
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files include not only the test scores but also background questionnaires filled out
by students, parents, teachers and school administrators. They can be analysed
using statistical software such as SPSS and SAS.

Samples

Instead of dealing with the whole population, PISA collects data from a sample
which is supposed to be representative of the population from which it is drawn.
The sample and sampling methods allow researchers to generalise the findings

from the sample to the entire population.

Sample size

More than 270,000 15-year-old students from 41 countries and economies
participated in PISA 2003 and approximately 510,000 students from 65 countries
and economies participated in PISA 2012. The first empirical study covers around
600,000 students from 40 countries and economies that participated in both PISA
2003 and 2012. The second study involves all the participants from both PISA
2003 and 2012, and the third study draws data from Sweden in 2003 and 2012,
covering 4 624 and 4 736 students respectively.

Sampling strategy
PISA carries out cluster sampling (OECD, 2009), meaning that PISA samples

students in two stages: first, schools are randomly selected in the participating
countries; then, students are randomly selected within the enrolled schools.
Stratification may be done before selecting schools and individuals, i.e., schools in
the national sampling frame can be divided by one or more mutually exclusive
strata, according to some characteristics, such as independent vs public schools,
and/or geographic division. As a general rule, a set of maximum 35 students from
the population are expected to be sampled within each selected school. This two-
stage stratified sampling strategy ensures the representativeness of the full target
population of the participating countries. It can also improve the precision of
sample-based parameter estimation and wvalid between-group comparison.
Moreover, cluster sampling makes it possible to investigate individuals from
different schools and various cultures, as well as individuals within the same
schools who share common characteristics such as schooling and teaching,.

It is of importance to mention that PISA 2012 introduced the rotated context

questionnaires which means that students do not respond to all items in the
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questionnaires. The intention was to broaden the coverage of questionnaire items
of interest while not increasing the responding time. The rotating design consists
of two parts: a common part that each student needs to respond to and a rotated
part that two-thirds of the samples are expected to answer. This design maximizes
the efficiency of the testing process. It collects extensive data from diverse content
areas without needing to significantly increase the duration of the assessment for
individual students. On the other hand, this technique has some disadvantages.
The rotation design introduces complexity in data analysis. Analysts must account
for the fact that not all students respond to the same items. Since each student
only responds to a subset of the total item pool, there may be gaps in what is
known about each student’s capabilities across the full spectrum of assessed areas.
As discussed in previous sections, ensuring that different test items (even within
the same subject area) measure skills equivalently across diverse cultural and
linguistic backgrounds can be challenging. The rotation design, by dispersing items
across various student groups, can complicate the process of validating

measutrement invatriance.

Sample weights

Sample weight, also known as survey weights, is a statistical adjustment applied to
survey data to account for unequal probabilities of selection, non-coverage and
non-response. This statistic tool is “incorporated into the analysis to ensure that
each sampled student represents the appropriate number of students in the full
PISA population” (OECD, 2014, p. 132). In other words, it is vital to ensure the
representativeness and accuracy of the findings (OECD, 2009). In the context of
PISA, a two-stage stratified sampling design is employed to ensure the inclusion
of diverse student populations. Sample weights are assigned to each participant to
compensate for variations in the probability of selection, ensuring that the
collected data accurately reflects the entire population.

The PISA data needs to be weighted to compensate for the probabilities of
sampling error and biased estimation, since “the sampling units do not have the
same chances to be selected and if the population parameters are estimated without
taking into account these varying probabilities” (OECD, 2005a, p. 20), the
population parameter estimates may be biased. It is important to note that in large-
scale international surveys like PISA, participating countries vary largely in their
sample size. Therefore, the senate weight should be applied when making cross-
country comparisons, so that contributions from each country in the analysis can
be equal despite the population size of the respective country (OECD, 2014). In
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PISA 2003, senate weight is not available and thus has to be computed manually
based on the final student weight (W_FSTUWT, see the instructions using SPSS
in OECD, 2005, p. 146). For PISA 2012, senate weight is available. Similarly, the

student weight and school weight will also be taken into account when necessary.

Missing data

Missing data in PISA refers to instances where participants either do not provide
responses to certain items in the questionnaire or provide invalid and non-
applicable responses. Four types of missing in PISA are documented and coded
into different values: item-level non-response, multiple or invalid responses, not-
administered and not reached items. The rotation design introduced in PISA 2012
in the questionnaire results in one-third missing, as planned missing or missing by
design.

Since the missing techniques are not the focus of this thesis, the different types
of missing are considered the same. The missing data are handled by default in
Mplus using all available data to estimate models with full information maximum
likelihood estimator (FIML), under the assumption that missing is at random.
Simulation studies showed that the FIML estimations are unbiased and more
efficient than other missing data handling methods such as listwise or pairwise

deletion, or similar response pattern imputation (e.g. Enders & Bandalos, 2001).

Plausible values

Plausible values in PISA are not single-point estimates of a student’s performance
but rather a set of multiple values that represent a plausible range of the student’s
true proficiency. This approach recognises the uncertainty in measuring academic
achievement and provides a more nuanced understanding and richer
characterisation of student abilities and performances (OECD, 2014). Plausible
values are derived through a complex process that involves multiple imputations.
PISA employs a technique known as Multiple Imputation by Chained Equations
(MICE), generating a set of values for each student based on statistical models that
consider the distribution of test scores and various student and school-level
characteristics. This imputation process acknowledges the variability in student
responses and enhances the robustness of the achievement estimates (see OECD,
2014, pp. 146147 for details on how plausible values are generated in PISA). It is

necessary and appropriate to use all the plausible values instead of using only one
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of them to avoid imputation errors, especially when dealing with large sample sizes
(OECD, 2009).

The PISA 2003 and 2012 cycles used in this dissertation have five plausible
values (PVIMATH - PV5MATH) to represent students’ mathematics literacy. The
imputation function in Mplus was utilised to appropriately handle these plausible

values.

Variables

The variables in this doctoral project were drawn from the student and principal
questionnaires in the PISA 2003 and 2012 cycles. Most of them are from the
student questionnaire, while only the variable describing types of schools is from

the principal questionnaire.

Mathematics self-concept

Mathematics self-concept is measured by five items, reflecting how students
perceive themselves in mathematical abilities in general. The students respond
whether they strongly agree, agree, disagree, or strongly disagree with the
statement, such as “I am just not good at mathematics”, and “I get good marks in

mathematies”’. The questionnaire items are presented in Appendix A Table Al.

Mathematics self-efficacy

Mathematics self-efficacy is measured by eight items, indicating students’
perceptions of specific mathematical questions or tasks. The students respond
whether they are very confident, confident, not very confident or not at all

2«

confident to mathematical statements, such as “wsing a train timetable,” ““calcunlating
TV discount,” and “calenlating square metres of tiles”” The questionnaire items are

presented in Appendix A Table Al.

Mathematics achievement

PISA employs mathematical literacy as a measure of students’ achievement in
mathematics. In both the PISA 2003 and PISA 2012 assessments, mathematical
achievement is expressed using five plausible values, identified as PVIMATH to
PV5MATH.
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Students’ sociodemographic characteristics

Socioeconomic and cultural status

The economic, social, and cultural status (ESCS) variable in PISA serves as an
indicator of students’ socioeconomic status (SES). ESCS is an index that
encompasses a student’s family’s educational, occupational status, and income. In
PISA 2003, ESCS was constructed from three variables: the highest level of
parental education, the highest parental occupation, and the count of home
possessions, including books in the home (OECD, 2005b). In PISA 2012, ESCS
was also composed of home possessions and the presence of books at home
besides those from 2013 (OECD, 2014).

Gender

Gender is a binary variable representing the distinction between male and female
students participating in the PISA assessment. In the scope of this project, males

are assigned a code of 0 and females are assigned a code of 1.

Immigration background

Immigration background IMMIG) in PISA refers to the students’ migration status
or the migration background of their parents. It identifies whether students are
first-generation immigrants, second-generation immigrants, or have non-
Immigrant status.

The immigration background index comprises three categories, with slight
variations between 2003 and 2012. These categories include: (1) native students
(2003: those born in the country of assessment or with at least one parent born in
the country; 2012: those with at least one parent born in the country); (2) first-
generation students in 2003, renamed as second-generation students in 2012 (those
born in the country of assessment but with parents born in another country); and
(3) non-native students in 2003, renamed as first-generation students in 2012
(those born outside the country of assessment with parents also born in another
country) (OECD, 2005, 2014). In this thesis, IMMIG is treated as a dummy
variable, with native students coded as 0 and non-native students (encompassing

all other categories except native students) coded as 1.

59



60

* THE SELF IN THE SCHOOL CONTEXT

School characteristics

Types of school

The variable “types of school” in PISA categorises students based on the type of
educational institution they attend. This classification may include public schools
and private schools. The school type variable is represented using dummy coding,
with independent schools? assigned a code of 0, and public schools assigned a code
of 1.

Analytical methods

This section presents a summary of the analytical methods that were applied in the
empirical studies. A detailed description of the analytical methods can be found in

the respective empirical studies.

Descriptive statistics

Descriptive statistics consist of a set of techniques presenting an overview of the
data. Several measures including mean, variance and standard deviation, are
presented in this dissertation to provide a foundational framework for

understanding and interpreting datasets.

Confirmatory factor analysis

Confirmatory factor analysis (CFA) is a statistical method rooted in structural
equation modelling (SEM) that allows researchers to test and validate theoretical
models concerning the constructs underlying observed variables. The primary
purpose of CFA is to assess the goodness-of-fit between the hypothesised model
and the observed data. It investigates the constructs, often referred to as latent
variables or factors (e.g., motivation, interest, enjoyment self-concept and self-
efficacy in this thesis), that are not directly observable, and measured by observed
items (i.e., indicators or manifest variables). Each item is designed to capture, to a
varying degree, the meaning of the construct. In a confirmatory factor analysis

model, the varying degree of representation of the indicators to the latent construct

3 In the Swedish context, it is more appropriate to name the private schools as independent
schools. Refer to Study III for definitions of public and independent schools in the Swedish
context.
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is reflected by the factor loading. A factor loading should be .30 or beyond to be
regarded as a valid indicator (Brown, 2015).

The goodness-of-fit of CFA models is evaluated by various fit indices.
Common fit indices used in educational research often include the Comparative
Fit Index (CFI), the Root Mean Square Error of Approximation (RMSEA), and
the Standardised Root Mean Square Residual (SRMR). These indices collectively
provide a comprehensive assessment of how well the hypothesised model aligns
with the observed data. The criteria of model fit indices for an acceptable or a
good model are summarised well by Hooper and colleagues (2008). The CFI
assesses the improvement in model fit compared to a null model, with values closer
to 1 indicating better fit. A CFI exceeding .90 is often considered acceptable, while
values above .95 suggest a very good fit. RMSEA judges the discrepancy between
the model and observed data, considering model complexity. A lower RMSEA
suggests a better fit, with values below .08 generally considered acceptable and
below .05 as good. SRMR evaluates the difference between the observed and
predicted covariance matrices, with values below .08 typically indicating an
acceptable fit and not exceeding .06 as a good fit. The chi-square value is
commonly reported but Brown (2015) cautions against relying solely on the chi-
square statistic for model fit due to its sensitivity to sample size. A non-significant
chi-square suggests a good fit, but its limitations necessitate the use of additional
fit indices. A proper model fits to guarantee that the measurement instruments
(questionnaire items) precisely capture the constructs.

This dissertation employed CFA mainly to validate the measurement structure
of mathematics self-concept and self-efficacy in the PISA 2003 and 2012 cycles, in

other words, to ensure the construct validity of the measurements.

Structural equation modelling

The application of structural equation modelling (SEM) in sociology, psychology
and education dates back to the late 1970s (Khine, 2013). SEM, also named latent
variable modelling or latent variable path analysis, is a statistical modelling
technique that is widely used in behavioural science. It can be regarded as a
multivariate regression model which is composed of regression analysis and factor
analysis. SEM seeks to assess the complex interplay between observed and latent
variables by simultaneously estimating the relationships among them.

SEM with latent variables usually consists of two parts, a measurement model
(CFA) and a structural model (Anderson & Gerbing, 1988). The measurement
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model studies the relationship between the construct and its indicators, and the
structural model explores the relationship among latent variables (Muthén and
Muthén, 2010). The measurement model represents the relationships between
latent constructs and their observed indicators, evaluating how well the observed
variables measure the latent constructs (see the CFA section above). The structural
model explores the relationships between latent constructs, revealing the
connections among various educational factors. This part of SEM allows
researchers to test hypotheses about how different factors influence each other
and estimate and examine the strength and direction of relationships between
variables. This enables researchers to detect the direct and indirect effects of
variables on each other.

Similar to CFA models, the goodness-of-fit of SEM models can be evaluated
by CFI, RMSEA, and SRMR. The model fit indices of assessing the CFA models
also apply to the SEM models.

Measurement invariance testing

Defining measurement invariance

Measurement invariance, also known as measurement equivalence, is the
characteristic wherein the latent variable is comprehended and assessed
equivalently across different groups (Rutkowski & Svetina, 2014). Falling to
establish measurement invariance poses the risk of comparing disparate entities,
which may lead to misinterpretation of results.

There are different levels of measurement invariance, each of which serves a
specific purpose in analyses (see e.g., Rutkowski & Svetina, 2014; Vandenberg &
Lance, 2000 for a review):

Configural invariance: It is the basic level of invariance. It suggests that the
factor structure (i.e., the number of factors and the pattern of factor loadings)
holds the same across groups. It assesses whether the latent constructs are present
in a similar manner, regardless of diverse groups, and explores whether the
relationships between observed variables and latent constructs are consistent
across groups. The establishment of configural invariance indicates that the same
conceptual framework or constructs are being measured across different groups,
but it does not imply that the constructs are measured equivalently.

Metric invariance (also known as factorial invatriance): This level of invariance
requires that factor loadings are the same across groups, providing insights into

the comparability of measurement instruments. Metric invariance implies that each
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item contributes to the undetlying factor equally across groups. Establishing metric
invariance allows for the comparison of correlations and regressions involving the
latent factors across groups because it ensures that the units of measurement are
the same.

Scalar invariance (also known as strong invariance): In addition to equal factor
loadings, scalar invariance requires equal item intercepts across groups. This level
allows for meaningful comparisons of latent means across groups, as it implies that
not only the strength of relationships between items and their respective factors
are the same across groups but also the intercepts are equivalent.

Residual invariance (also known as strict factorial invariance): This level adds
to scalar invariance by requiring that the residual variances (errors of measurement)
of the items are also equivalent across groups. Strict invariance is necessaty for
comparing observed scores directly (like total scores on a test), ensuring that any
differences are not due to measurement errors and that the unexplained variance
is comparable is essential for valid group comparisons.

Partial invariance (Byrne et al., 1989; Kim et al., 2017; van de Schoot et al.,
2013): In some occasions, not all parameters (factor loadings, intercepts, or
residuals) hold equally across all items. Partial invariance occurs when invariance
holds for only some but not all items of a scale. Researchers may decide that partial
invariance is sufficient for their analyses depending on the extent and impact of
the non-invariant items.

Approximate measurement invariance (Muthén & Asparouhov, 2013): It is a
concept used in the context of measurement invariance where strict equality of
measurement parameters (like factor loadings, intercepts, or residuals) across
groups is not strictly required. This level allows small differences in measurement
parameters assuming that these differences would not affect the results of
subsequent analyses, such as group mean comparisons. The flexibility of
Approximate measurement invariance allows researchers to use measurement
models that are substantially equivalent across groups, providing a more robust
framework for cross-cultural and longitudinal studies where slight variations in

how constructs are measured can be expected using real-world data.

Important and sufficiency of measurement invariance

The level of measurement invariance required in a study largely depends on the
specific hypotheses and the nature of the comparisons being made.
Configural invariance is essential as a starting point to ensure that the same

construct is being measured across groups (apply to all three studies in this
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dissertation). Metric invariance (Study II) may be sufficient for studies examining
structural relationships, whereas scalar invariance (Study III) is typically very
important for substantive research where comparisons of the group mean on
latent variables are intended. Residual invariance is often considered ideal,
especially for comparing total scores but it may not always be necessary depending

on the research questions and the sensitivity of the analyses to measurement etror.

Assessing measurement invariance

The conventional approach for assessing measurement invariance involves the
application of multiple-group confirmatory factor analysis (MGCFA, e.g., Putnick
& Bornstein, 2016). The initial step in this process is to confirm that the factor
structure of the construct is consistent across all groups, known as configural
invariance. Once configural invariance is established, a more stringent test can be
conducted, assuming that the factor loadings of the latent construct indicators are
identical, termed metric invariance. Building on metric invariance, scalar invariance
involves ensuring that the intercepts of the indicators for the latent variable are
equivalent. Traditionally, only after achieving scalar invariance can meaningful
comparisons of latent variable means be made across groups (Millsap, 2012;
Schmitt et al., 2011).

While the utility and advantages of employing MGCFA for measuring
invariance across groups have been extensively documented (Chen, 2007; Cheung
& Rensvold, 2002; Meade et al., 2008; Vandenberg & Lance, 2000; Widaman &
Reise, 1997) but it is not without its drawbacks, particularly when dealing with
large datasets and numerous groups. MGCFA may encounter challenges in
maintaining acceptable model fits, and various potential violations of invariance
can arise. Additionally, achieving scalar invatriance is often challenging using
MGCFA, especially when dealing with large group sizes (He et al., 2019; Marsh et
al., 2018).

The alignment method, proposed by Muthén and Asparouhov (2013) is a
relatively new method to test measurement invariance. This method can be viewed
as an extension of MGCFA but is designed for many groups. When including
many countries or groups participating in PISA in the analyses, the alignment
method is highly recommended to be used. The factor means and factor variances
can be estimated by allowing for approximate measurement invatiance
(Asparouhov & Muthén, 2014a; Muthen & Asparouhov, 2013). The steps in
conducting the alignment analysis are also sequential: (1) to build a fitted configural

model; (2) to perform alignment optimisation using a simplicity function
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(Asparouhov & Muthén, 2014a); (3) to run Monte Catlo simulations with the
estimated parameters from the second step. Several recent empirical studies have
demonstrated its practical utility regarding the establishment of measurement
invariance across numerous groups (e.g., Ding et al., 2022; Glassow et al., 2021;
Munck et al., 2018; Odell et al., 2021).

Introductions to MGCFA and the alighment method are described in the

following two sections.

Multigroup confirmatory factor analysis

Multigroup Confirmatory Factor Analysis (MGCFA) is an extension of traditional
CFA that allows researchers to assess whether the same factor structure holds
across multiple groups. In educational research, these groups could represent
different demographic categories, such as gender, socioeconomic status, or cultural
background. MGCFA enables researchers to explore whether the latent constructs
can be comparable or hold measurement invariance across these diverse groups.
By ensuring measurement invariance, researchers can make meaningful
comparisons of latent constructs across diverse cultures and education systems
(Chen, 2007; Vandenberg & Lance, 2000).

The effectiveness of MGCFA models can be evaluated by model fits across
multiple groups involving comparing fit indices (i.e., CFI, RMSEA, SRMR).
Configural invariance is based on a well-fitted configural model (preferably CFA
> .95, RMSEA < .05, SRMR < .05, see previous section for goodness-of-fit indices
for CFA models). Chen (2007) proposed criteria for establishing metric invariance,
suggesting that for adequate support, the change in CFI (ACFI) from configural
invariance should be below .01. Additionally, the change in RMSEA (ARMSEA)
should be less than .015, and the change in SRMR (ASRMR) should be below .30.
Achieving scalar invariance requires ACFI from the metric invariance model to be
less than .01, ARMSEA less than .015, and ASRMR less than .10 (Chen, 2007).
More stringent criteria, such as ACFI being less than -.002 (Meade et al., 2008),
can also be considered. CFI is emphasised as the primary criterion due to the
potential impact of sample size and model complexity on changes in RMSEA
(Chen, 2007). Rutkowski and Svetina (2014) adopted a more lenient approach,
relaxing the cut-off values for ARMSEA and ACFI to .03 and .02, respectively, to

establish metric invariance.
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The Alignment method

As mentioned earlier, the alignment method has its advantage when testing
measurement invariance across many groups (Muthén & Asparouhov, 2013).
According to Asparouhov and Muthén (2014), the key advantage of the alighment
method lies in its ability to minimise measurement non-invariance by estimating
both factor means and factor variance. An additional aspect of the alignment
method involves the implementation of Monte Catlo simulations to assess its
performance under varying conditions, including the number of groups, group
sample sizes, and degrees of measurement non-invariance. Muthén and
Asparouhov (2013) proposed that simulation studies can be employed to validate
alignment results, specifically figuring the proportion of non-invariance, whether
it exceeds or falls below 25%.

Muthén and Asparouhov (2013, see also Asparouhov & Muthén, 2014)
presented the sequential procedure to employ the alighment method. The
alignment analysis is performed on the basis of a well-fitted configural model. In
this step, factor loadings and thresholds are unconstrained, allowing them to vary
in various groups. Meanwhile, factor means are consistently set at zero, and factor
variance is consistently fixed at one.

The second step is to conduct the alignment optimisation. The factor means
and variances are allowed to vary and strategically selected to minimise overall non-
invariance. During this phase, the alignment method avoids presuming
measurement invariance and estimates factor mean and variance parameters in
each group. This is achieved by identifying the most optimal pattern of
measurement invariance through the application of a simplicity function
(Asparouhov & Muthén, 2014, p. 496). While the FREE alighment approach is
typically the starting point, the alignment model might face identification issues or
fail to converge. In such cases, the FIXED approach becomes necessary, fixing
the group with the factor mean closest to zero as the reference point.

The last step is to perform the Monte Carlo simulation. Muthén and
Asparouhov (2013) suggested that in situations of substantial non-invariance, the
use of Monte Carlo investigations alongside the alignment method is advisable. To
verify the effectiveness of the alighment optimisation and evaluate the
trustworthiness of the alignment procedure, several Monte Carlo simulations
should be conducted under diverse conditions (Asparouhov & Muthén, 2014).
The parameters derived from the alignment optimisation are saved and employed

as the population parameter values in the simulation command. The simulation
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study is planned with a considerable number of replications (e.g., nrep = 100) and
three distinct group sizes (e.g., N = 500, N = 1000, N = 10,000). The crucial metric
at this stage is the correlation between the true factor means and the estimated
factor means. A correlation exceeding .98 signifies a high quality of the alignment

optimisation.

Multilevel modelling
Multilevel modelling (MLLM), also known as hierarchical linear modelling or mixed-

effects modelling, is a statistical technique that addresses the nested structure of
data (Hox et al., 2010). In educational research, the nested structure of data can
refer to the structure where students are nested within classrooms, classrooms
within schools, and schools within broader educational systems. It allows for the
simultaneous examination of variability at different levels, acknowledging that
students within the same class or school may share similar characteristics or
experiences that influence their outcomes. By accounting for the hierarchical
structure of data and capturing contextual effects, multilevel modelling contributes
to a deeper understanding of the factors influencing student outcomes.

The intraclass correlation coefficients (ICCs) serve as a key indicator for
determining whether MLLM is an appropriate statistical approach. ICCs measure
the proportion of variance in a dependent variable that is attributable to between-
group differences relative to the total variance. The nested structure applies to
many situations such as students within schools, employees within companies, or
patients within hospitals. The value of ICC ranges from 0 to 1, with higher values
indicating stronger group-level variance. Generally, if the ICC is moderate to high
(typically above 0.10 or 0.15), it indicates that a significant portion of the variance
lies between groups (Hox et al., 2010). This suggests that the data has a hierarchical
or clustered structure, making MLLM more suitable.

There are several key features of employing MLM. Multilevel models
incorporate multiple levels of analysis, distinguishing between individual-level (e.g.,
student) and group-level (e.g., classroom, school) factors. Random effects in
multilevel modelling capture the variability between groups. They allow for the
estimation of how much variation exists at each level and enable the modelling of
group-specific effects. Fixed effects represent average relationships across groups.
These coefficients help identify overall trends and relationships that apply
consistently across different levels. Cross-level interactions examine how the

relationship between variables changes across different levels. This is particularly

67



68

* THE SELF IN THE SCHOOL CONTEXT

relevant in educational research where the impact of individual characteristics may
vary across classrooms or schools.

The stratified cluster sampling method used in PISA resulted in the data with
a hierarchical structure, where students are nested within schools. In such data,
students in the same school share the same teachers, school climate, peer group
and other characteristics and, thus are very similar compared to those from other
schools. This violates the independent and identically distributed (IID) assumption
in simple random samples, which implies that population parameter estimation
will be biased if the ordinary method for the simple random sample is applied.
Hence multilevel modelling is a suitable tool to analyse the variation on different

levels in this hierarchical system.

Validity

Validity refers to “whether an instrument actually measures what it sets out to
measure” (Field, 2013, p. 11). It is a critical concept in educational research to
ensure the trustworthiness and generalisability of educational assessments (see
“Standards for educational and psychological testing” by American Educational
Research Association, American Psychological Association, & National Council
on Measurement in Education, 2014 for a review). Four mainstream types of
validity are raised and discussed in terms of data and analytical methods used in
the empirical studies of this thesis.

Content validity and construct validity

Content validity assesses whether the questionnaire items in a measurement
instrument adequately represent the content domain being studied (Messick,
1987). It ensures that the instrument comprehensively covers the relevant aspects
of the construct of interest. The use of PISA data in this thesis relies on trusting
the validity of the content of the data source. As claimed by OECD (2013b),
considerable effort and resources are invested by PISA organisers to ensure the
inclusion of cultural and linguistic diversity in all the assessment materials including
translation and development of questionnaire and test items. Additionally, high-
quality mechanisms guide the processes of data collection and sampling to avoid
cultural differences and language biases in different school subjects.

Construct validity, on the other hand, is concerned with the extent to which a
measurement Instrument accurately measures the theoretical construct it is
intended to assess (Cronbach & Meehl, 1955; Messick, 1987). It evaluates whether
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the instrument captures the underlying abstract concept or psychological attribute
effectively and adequately. Researchers often use statistical techniques, such as
factor analysis, to assess construct validity (Cronbach & Meehl, 1955). To note,
construct validity becomes particularly challenging as the cultural and educational
contexts vary widely among participating countries in PISA.

Content validity and construct validity are interconnected because content
validity is a crucial component of establishing construct validity. If a measurement
instrument lacks content validity, it may not accurately represent the construct of
interest, making it challenging to establish construct validity. Construct validity
builds upon content validity by examining not only the coverage of the content
but also the relationships between the items and the underlying construct.
Together they contribute to the overall validity of measurement instruments,
ensuring that they accurately measure the intended psychological or educational
construct. Construct validity is one of the key issues in this thesis. All the empirical
studies in this thesis involve the examination of the factor structure of the
mathematics self-concept and self-efficacy constructs (i.e., construct validity).

Other validation tests are conducted throughout the analyses.

Statistical conclusion validity and external validity

Statistical conclusion validity is concerned with the proper usage of statistical
methods and the accuracy of the inferences drawn from statistical analyses
(Campbell & Stanley, 1966). As secondary data analysis, the present thesis relies
on the quality of statistical methods employed by OECD regarding data
management, sampling strategy and generation of weights, scaled values of factors
and plausible values. The application of rigorous statistical techniques in each step
of PISA is crucial to producing reliable results that accurately reflect the
performance of education systems on a global scale. PISA involve complex
sampling designs due to the diverse nature of participating countries. It is essential
to use statistical methods that appropriately account for this complexity, such as
multilevel modelling, to ensure that conclusions drawn at the aggregate level are
valid and representative of the entire population. The robustness of statistical
analyses is vital for establishing the credibility of the findings and their relevance
to policymakers and educators globally.

External validity addresses the generalisability of study findings to other
populations, settings, and times beyond the specific conditions of the study (Calder

et al., 1982). In other words, the results obtained in the current study can achieve
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broader applicability in terms of various contexts and populations. External
validity of the data sources and the assessment results has to be discussed.
Sampling strategies in PISA are carefully designed to achieve a balance between
inclusivity and specificity. A diverse and representative sample of countries and
regions enhances the external validity of the assessment, allowing for more
meaningful comparisons; at the same time, the sample is not overly heterogeneous,
as this could compromise the ability to draw accurate and applicable conclusions
(OECD, 2014). The empirical studies in this thesis examine the compatibility of
the self-constructs across diverse groups in PISA, which to some extent

contributes to confirmation whether the findings can be generalised or not.

Dealing with threats to validity

PISA, or ILSAs in general, face unique challenges in ensuring validity due to the
diversity of participating countries, languages, and cultures. One of the primary
threats to content validity is multiple languages. PISA assessments and
questionnaires are administered in local languages, and translation and adaptation
of assessment items are critical to maintaining content validity across different
linguistic and cultural contexts. These issues may affect the equivalence of
test/questionnaire items across the participants leading to invalid compatisons.
Assessment items containing cultural biases may not accurately reflect participants’
thoughts and knowledge from diverse cultures, leading to harm to the
establishment of content and construct validity. Additionally, socioeconomic and
cultural factors among participating countries and economies may be associated
with the allocation of educational resources which influences for example students’
performances. These disparities shall compromise the validity of comparisons
between educational systems and the generalisability of findings. Therefore,
applying proper statistical methods to validate the data and perform appropriate

analysis would enhance the four types of validity mentioned above.

Reliability

Reliability refers to the consistency, stability, and accuracy of measutement
instruments or procedures. It addresses the degree to which the same results would
be obtained if the measurement were repeated under consistent conditions (Field,
2013). Internal consistency reliability is a type of reliability assessment that
evaluates the consistency with which different questionnaire items within the same

test measure the same undetlying construct (Cronbach, 1951). Cronbach’s alpha is
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a widely used statistical measure to assess internal consistency reliability. It
calculates the average correlation among all possible pairs of items on a test. The
value of Cronbach’s alpha ranges from 0 to 1, with higher values indicating greater
internal consistency, and an average of above .70 indicating acceptable internal
consistency (Cronbach, 1951).

ILSAs such as PISA face challenges in maintaining reliability due to the
heterogeneity of participating education systems and the necessity to balance
economic and cultural sensitivity with standardised measurements. The diverse
nature of education systems introduces variability that may impact the consistency
of the assessments. In this thesis, the calculation of Cronbach’s alpha is carried out
for questionnaire items indicating theoretical constructs to ensure reliability in such

aspects.

Ethical considerations
The thesis utilised PISA data, publicly available on the OECD-PISA data website*

and fully anonymised. Ethical considerations regarding the data have been
addressed by the National Research Coordinator of PISA in each participating
country. In secondary data analysis, researchers may not have direct contact with
the original data subjects. It is crucial to note that the thesis, comprising three
empirical studies, ensures the non-identifiability of individuals. Reporting of
results, including limitations and methodological considerations are presented with
transparency in this dissertation, maintaining the integrity of the research. The
potential impact of the work on society using secondary data is considered with

caution.
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Chapter 5 Empirical Studies and
Discussion

In this section, the findings of each of the empirical studies are summarised and
discussed. Each study tries to address the research questions that are presented in
the previous section:

1. In what ways do the mathematics self-concept/self-efficacy questionnaire
items in PISA measure their intended definitions?

2. How can mathematics self-concept/self-efficacy be effectively and
meaningfully compared across vatious groups (e.g., PISA cycles, countries
or education systems, school types)?

3. What are the associations between mathematics self-concept/self-efficacy
and achievement, and how do the associations interact when taking student

characteristics into account?

Measurement invariance of mathematics self-
concept and self-efficacy in PISA (Study I)

The main purpose of the first study is to assess the factor structure and
measurement invariance of mathematics self-concept and self-efficacy across
different education systems in the PISA 2003 and 2012 cycles. Multiple-group
confirmatory factor analysis and the alignment method were employed for the
investigation.

Mathematics self-concept was measured by five items and mathematics self-
efficacy was measured by eight (see Appendix A Table Al for detailed
questionnaire items). Results from the multi-group confirmatory factor analysis
showed that the configural and metric invariance models for both mathematics
self-concept and self-efficacy fitted the data well, in the separate PISA 2003 and
2012 cycles, as well as in the joint data (40 countries and 2 PISA cycles), indicating
that the two constructs held metric invariance (Chen, 2007; Rutkowski & Svetina,

2014). However, scalar invariance was achieved for neither of the constructs,
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neither the cross-country within cycle comparison nor the cross-country between
cycle comparisons.

Key findings of the alignhment method showed that 56.75% of total non-
invariance exhibited in mathematics self-concept, and 48.43% of total non-
invariance in mathematics self-efficacy was detected. Asparouhov and Muthén
(2014) suggested a 25% threshold for non-invariance as the limit for partial
invariance, permitting the comparison of estimated means and relationships
among latent constructs. Nevertheless, the outcomes of the present alignment
analyses indicated that the non-invariance rates were excessively high, preventing
such cross-country and cross-cycle comparisons. To further assess the quality and
reliability of the alignment method, a Monte Carlo simulation was carried out using
the estimates from the alignment analyses. The correlations between true (real-data
population) mean and estimated means consistently exceeded .99 for both factor
means and factor variances in mathematics self-concept and self-efficacy. This
surpasses the recommended cut-off value of .98 (Muthén & Asparouhov, 2013).
In other words, despite the substantial presence of measurement non-invariance
in items, the parameters derived from the alignment analysis for both mathematics
self-efficacy and self-concept can be considered reliable.

The study involved 80 groups (40 education systems participated in both the
PISA 2003 and 2012 cycles) and more than 600,000 students. Striving for precise
measurement invariance at the scalar level across numerous groups and with a
substantial sample size has proven to be a challenging task. The difficulty arises
because the potential violation of invariance increases with the growing number
of groups and sample size (e.g., Asparouhov & Muthén, 2014; Kim et al., 2017;
Millsap, 2012). Building upon the well-fitting configural model from traditional
multiple-group confirmatory factor analysis, the alighment approach estimates
group-specific factor means and variances while permitting approximate
measurement invariance. This approach is more practical and convenient when
dealing with many groups (Asparouhov & Muthén, 2014b). Furthermore, the
alignment method allowed the identification of the most non-invariant indicators
in the two measured constructs. the indicators “Calculating how much cheaper a TV
wonld be after a 30% disconnt” and “Solving an equation like 3x + 5 = 177 in the
mathematics self-efficacy construct, and the indicator “I am just not good at
mathematics” in the mathematics self-concept construct appear to contribute the
most to non-invariance. The absence of either exact or approximate measurement
invariance poses a challenge for the subsequent application of the mathematics

self-concept and self-efficacy constructs in a comparative setting. One plausible
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explanation is the presence of unobserved heterogeneities in the response patterns
of the instrument measuring the constructs, both among individuals within each
education system and among systems.

The main findings suggested that measurement invariance was not justified,
indicating a significant amount of variation in the measurement of both
mathematics self-concept and self-efficacy across 40 education systems and
between the PISA 2003 and 2012 cycles. As a result, the study underscored the
importance of exercising caution in comparative studies that involve factors
related to self-concept and self-efficacy in mathematics. The observed lack of
measurement invariance suggested that these psychological constructs may be
understood and measured differently in diverse educational settings and across
different PISA cycles.

International large-scale assessments play a crucial role in monitoring the
quality and development of education systems, providing a foundation for
evidence-based policymaking (e.g., Harju-Luukkainen et al., 2020). The findings
derived from cross-national comparisons often serve as tools for educational
decisions and reforms. Consequently, the reliability and validity of the statistical
analyses are fundamental for global policy arguments. Overlooking or ignoring
measurement invariance can lead to inappropriate utilisation of analytical methods
and misinterpretation of the results.

The results and insights of this study hold substantial methodological
significance. On one hand, this emphasises the importance of performing
measurement invariance testing to ensure reliable cross-country comparisons. On
the other hand, it reinforces the findings of recent studies, suggesting that such
assessments are essential for dependable comparative analysis (Marsh et al., 2018;
Munck et al., 2018), to the application of the alignment method to investigate
measurement invariance. This method proves to be a valuable alternative to the
commonly used Multiple-Group Confirmatory Factor Analysis (MGCFA),
particularly when dealing with numerous indicator variables and groups
(Asparouhov & Muthén, 2014).

By identifying the most non-invariant items through the alighment analyses of
the measurement instruments, this study has the potential to contribute to the
enhancement of the mathematics self-concept and self-efficacy scales in PISA,
ensuring comparability across diverse regions and over time. We strongly
recommend that researchers conduct measurement invariance tests to establish a
robust foundation for meaningful comparisons. Once measurement invariance is

confirmed across the selected participating education systems, the estimation and
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comparison of latent factor means, and other parameters become attainable and

reliable.

The paradoxical relations between students’
self-belief constructs and achievement in

Mathematics (Study II)

The second study secks to explore whether paradoxical associations exist between
mathematics self-concept/self-efficacy and mathematics achievement. Utilising
data from PISA 2003 and 2012, the study covered over 700,000 15-year-old
students across diverse education systems globally. Multi-group confirmatory
factor analysis was applied to assess measurement invariance of the mathematics
self-concept and self-efficacy constructs across the education systems involved in
the 2003 and 2012 assessments, respectively. Correlation analysis was then
performed to explore the association between the two constructs and mathematics
achievement.

Results from MGCFA demonstrated that mathematics self-concept and self-
efficacy held metric invariance, suggesting the comparability of the factor structure
and intercepts of factor indicators across the groups. Therefore, correlation
analyses could be performed to study the connections between the constructs and
mathematics achievement.

The correlation analyses revealed a positive association between mathematics
self-concept and student-level mathematics achievement in the majority of
countries. A paradoxical relationship is evident between mathematics self-concept
and achievement, with a positive association observed at the student level but a
negative correlation at the school level (in a few countries) as well as at the country
level. In contrast, mathematics self-efficacy exhibits a consistently positive
correlation with mathematics achievement across all levels — student, school
(excluding Albania), and country.

The importance of Mathematics self-concept
and self-efficacy to Mathematics achievement
(Study I1T)

The aim of the study was to investigate the significance of students’ self-concept

and self-efficacy in mathematics achievement in Sweden, considering various
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student characteristics like gender, socioeconomic status, and immigration
backgrounds. The study compares the relationships between these factors in both
public and independent schools in Sweden, as well as across the PISA 2003 and
2012 cycles. Multi-group confirmatory factor analysis (MGCFA) was applied to
evaluate the validity and comparability of mathematics self-concept and self-
efficacy within Swedish independent and public schools across PISA 2003 and
2012 cycles. Concerning the cluster sampling strategy in PISA, multi-group multi-
level structural equation modelling (Hox et al., 2010) was employed to examine the
connections between self-belief factors, student characteristics, and mathematics
achievement across these school types throughout the two PISA cycles. However,
neither mathematics self-concept nor mathematics self-efficacy demonstrated
significant variance at the school level, TYPE = COMPLEX command in Mplus
was applied to handle the sampling strategy.

Mathematics self-concept and self-efficacy demonstrate a notable and positive
impact on mathematics achievement in Sweden in PISA 2003 and 2012. This
observation aligns with the consistent findings of numerous prior studies (e.g.,
Bandura, 1997; Pajares & Kranzler, 1995; Pajares & Miller, 1994, 1997; Yang et al.,
2008). A substantial correlation was observed between mathematics self-concept
and mathematics self-efficacy. However, these constructs, while closely related,
exhibit distinct contributions to mathematics achievement and display unique
associations with factors such as gender, immigration background, and school
type. Despite both constructs considering perceived academic competence,
differences arise, including the consideration of aggregated versus context-specific
judgment (Bong & Skaalvik, 2003). Empirical findings from this study furnish
evidence supporting the differentiation of mathematics self-concept and self-
efficacy within the Swedish context. This distinction is evident in their predictive
power for mathematics achievement and their relationships with student
characteristics.

Consistent with earlier research, students from higher socioeconomic status
(SES) families demonstrate a greater possibility to perform better in mathematics.
Across both the PISA 2003 and 2012 cycles, girls consistently report lower levels
of mathematics self-efficacy and self-concept compared to boys, despite
comparable performance in mathematics. This observation aligns with previous
research considering the subject and students’ age (Pajatres, 2002), where teenage
girls perceive themselves as lower in mathematics ability but higher in reading than

boys.
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Moreover, immigrant students exhibit positive mathematics self-concept and
self-efficacy compared to native students. This finding aligns with results observed
in the United States (Bondy et al., 2017) and German educational systems (Roebers
& Schneider, 1999) but contradicts findings in the Canadian context
(Areepattamannil & Freeman, 2008). Notably, in contrast to the immigrant
paradox observed in other education systems (where immigrant students report
lower levels of mathematics self-concept and self-efficacy but perform better in
mathematics tests compared to their native peers, e.g., Basarkod et al., 2022;
Marsh, 2016), the impact of immigration background on students’ mathematics
self-concept, self-efficacy, and achievement in Sweden aligns with the findings of
PISA 2003. In this case, immigrant students perform lower in mathematics but
indicate higher levels of mathematics self-concept and self-efficacy (OECD, 2000).

Connecting the three empirical studies

All three studies investigated the factor structure and measurement invariance of
mathematics self-concept and self-efficacy across various groups under particular
circumstances. The first study looked into 40 education systems that participated
in both the PISA 2003 and 2012 cycles, and the second study focused on the PISA
2003 and 2012 cycles separately, engaging 41 and 65 education systems
respectively. The third study concentrated on the Swedish context explored across
independent and public schools between the PISA 2003 and 2012 cycles. These
investigations contributed to the responses to the first two research questions.

As the first study showed that a large proportion of measurement non-
invariance of mathematics self-concept and self-efficacy existed across 40
participating education systems in both PISA 2003 and 2012, several attempts have
been made to further investigate this issue. Given the substantial non-invariance
observed in the intercepts and factor loadings of mathematics self-efficacy and
self-concept, several additional efforts were undertaken. Initially, indicators that
exhibited non-invariance across most countries were removed, and alighment
analyses were rerun. However, the results still indicated an undesirable level of
non-invariance in both constructs. Subsequently, analyses were conducted on each
cycle separately, excluding the non-invariant indicators, but the non-invariance
persisted, exceeding a quarter of the sample. Recognising the potential influence
of cultural tradition and upbringing on self-concept and self-efficacy (He et al,,
2019; Marsh et al., 20006), a focused attempt was made on Nordic countries
(Denmark, Finland, Iceland, Norway, and Sweden), known for their geographical
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proximity and cultural and educational similarities. Surprisingly, even in this subset,
the proportion of non-invariance remained above 25%. Across all attempts, scalar
invariance was not achieved for either mathematics self-efficacy or mathematics
self-concept.

Therefore, the second study examined mathematics self-concept and self-
efficacy constructs among 41 participating education systems in PISA 2003 and 65
in 2012 cycles respectively, using MGCFA. After establishing metric invariance for
the two constructs, correlation analyses were performed to investigate the
relationships between the two constructs and mathematics achievement. The third
study considered Sweden the country-specific education system and studied
mathematics self-concept and self-efficacy along with mathematics achievement
regarding students’ characteristics. Scalar invariance was held for the two
constructs between public and independent schools in Sweden across the PISA
2003 and 2012 cycles, ensuring valid and meaningful comparisons of the

relationships between the corresponding groups.

The self in the school context

The “self” theories of James (1890) and Mead (1934) provide foundational
perspectives that can influence research on self-concept and self-efficacy. Their
ideas not only contribute to the theoretical understanding of these constructs but
also suggest practical pathways for further exploration and application in various
fields such as psychology, sociology, education, and beyond.

Self-concept evolves from an individual’s introspective understanding of their
capabilities and worth and how they see themselves in the eyes of others (James,
1890). The view an individual has of themselves develops through social
engagements and the internalisation of external perspectives and social norms
(Mead, 1934). In terms of self-efficacy, it aligns with James’s notion of the spiritual
self, which can be influenced by successes and failures, the social groups an
individual interacts with and the roles they are expected to play as argued by Mead.

Both James and Mead contribute to a broader understanding of self-concept
and self-efficacy, highlighting internal psychological processes and the influence
of social interactions. In modern psychological and educational frameworks,
understanding these dynamics can aid in developing strategies to enhance both
self-concept and self-efficacy, thereby improving educational and psychological

outcomes.
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Measurement properties and comparability of

psychological constructs in ILSAs

Within the context of PISA as well as other ILSAs, the measurement properties
of psychological constructs are crucial for ensuring the validity and reliability of
the assessments. Ensuring the validity of psychological constructs is essential for
drawing meaningful inferences about student educational outcomes academically
and psychologically. Rigorous validation studies are essential to establish the
validity of psychological constructs in the diverse cultural contexts represented in
ILSAs (Cronbach & Meehl, 1955).

ILSAs involve a diverse range of countries and cultures, making cross-cultural
measurement invariance an inevitable consideration. Measurement invariance
ensures that the psychological constructs under investigation are measured
consistently across different cultural and linguistic contexts. Analysing and
establishing measurement invariance is crucial for making valid cross-national
comparisons and drawing meaningful conclusions from ILSA data (Vandenberg
& Lance, 2000)

Cultural and contextual factors can influence psychological constructs. When
applied across diverse groups in ILSAs, ensuring cultural sensitivity becomes
substantial. Measurement instruments must be carefully adapted and translated to
capture the nuances of different cultural and linguistic contexts (van de Vijver &
Tanzer, 2004). Rigorous adaptation and validation processes are necessary to
maintain the validity of psychological construct measurements (Cronbach &
Meehl, 1955).

Cultural bias in measurement instruments can result in improper assessments
of psychological constructs. Researchers must actively address and minimise
cultural bias to ensure the questionnaire items accurately reflect the intended
constructs across diverse cultural contexts and groups. This involves identifying
and modifying items that may be culturally biased, thereby enhancing the
compatibility of measurements (Widaman & Reise, 1997). The compatibility of
psychological constructs relies on achieving cross-cultural equivalence, ensuring
that the measurements are meaningful and comparable across different cultural
backgrounds. Achieving this equivalence involves establishing measurement
invariance, where the constructs are measured consistently across diverse groups.
This process requires thorough psychometric analyses to figure out that the

constructs function similarly across cultures (Chen, 2008). Based on the evidence
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from this thesis, MGCFA and the alignment method can be good alternatives to
secure the comparative issue of constructs in ILSAs.

Traditional measurement invariance tests (configural, metric, scalar, and strict)
often require exact equality of parameters across groups. However, achieving such
strict equality can be challenging and sometimes unrealistic, especially with large
datasets or diverse samples, like those from different cultures or demographic
backgrounds (Svetina & Rutkowski, 2017; van de Schoot et al., 2013), aligning with
findings from the first two studies, where scalar variance did not succeed to
establish. In such cases, insisting on strict invariance can lead to rejecting
measurement models that are substantially but not perfectly invariant. When strict
measurement invariance is not achieved, it suggests that respondents may interpret
survey items differently, making it infeasible to make valid comparisons of latent
factor means. Consequently, the potential biases introduced by measurement non-
invariance can hinder accurate comparisons of both latent factor means. Many
studies exploring the measurement invariance of survey scales indicate that fully
meeting the measurement invariance criteria is challenging. Specifically, strict
factorial invariance, which demands exact equality of measurement parameters
across different groups or measurement occasions, is seldom established (van de
Schoot et al., 2015). Approximate invariance thus serves as a practical approach to
measurement invariance in many research scenarios, especially in large-scale
international assessments or diverse population studies, where slight deviations in
measurement across groups are plausible and do not critically undermine the
comparability of constructs (Kim et al., 2017; Muthén & Asparouhov, 2013).

The role of student and school characteristics

PISA and other ILSAs offer a unique lens through which to examine the interplay
between student and school characteristics, psychological constructs, and
academic achievement on a global scale.

Socioeconomic status is an exceptional student characteristic that significantly
influences psychological constructs and academic achievement. Students from
higher SES backgrounds often exhibit higher levels of self-concept and self-
efficacy, contributing positively to academic success. ILSAs consistently highlight
the impact of SES disparities on student outcomes, emphasising the need for
targeted interventions to address equity issues (e.g., McConney & Perry, 2010;
Yang Hansen & Gustafsson, 2019). The immigration/ethnic background of

students introduces another layer of complexity. Evidence from the empirical
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study lightened the dynamic interactions between immigration background, self-
constructs and achievement, revealing nuances of cultural reflections in
psychological constructs across diverse student populations (Chiu, 2017; Marsh et
al., 2015). Gender is another distinguished student characteristic that manifests in
psychological constructs and academic performance. ILSAs provide insights into
gender differences in self-concept, self-efficacy, and achievement, highlighting
arcas where gender-related disparities may exist (OECD, 2019). Understanding
these dynamics is crucial for fostering gender-inclusive educational practices. The
type of school a student attends plays a significant role in shaping psychological
constructs and academic outcomes. Taking Sweden as an example, disparities
between public and independent schools, or different educational systems, are

evident in the present findings.



Chapter 6 Concluding Remarks

This dissertation seeks to acquire a better understanding of mathematics self-
concept and self-efficacy constructs, and their connection with mathematics

achievement regarding student and school characteristics in PISA.

Contribution

This dissertation has contributed to the existing body of literature in multiple
aspects. First, by examining the measurement properties of mathematics self-
concept and self-efficacy between different groups in PISA, as well as the impact
of these two constructs, this project helps to advance theoretical understanding
concerning self-concept and self-efficacy in educational settings. Second, the
empirical studies address gaps in existing knowledge and provide new and robust
evidence regarding comparing self-constructs in diverse contexts and their
interplay with contextual factors. Recognising the importance of mathematics self-
concept and self-efficacy would assist educators and policymakers with knowledge
in implementing interventions to foster students’ positive development in
academic self-concept and self-efficacy. The findings are also of importance for
educators and teaching practices. Understanding and nurturing academic self-
beliefs is crucial for educators. Bandura (1997) emphasises the role of teachers in
providing positive mastery experiences, constructive feedback, and creating a
supportive learning environment. Creating a supportive and inclusive learning
environment, providing constructive feedback, and encouraging peer support can
be integrated into teaching practice to help students shape positive academic self-
beliefs and enhance academic achievement.

Furthermore, the dissertation adopts a relatively new method, ie., the
alignhment method to address measurement invariance issues in using ILSA data,
emphasising its advantage in exploring the comparability of psychological
constructs among large size of groups. Together with other statistical methods, the
project enhances the rigour and reliability of research findings. A final contribution
of the thesis is connected with the emphasis on educational equity and inclusion.

Students from low SES families, with immigrant backgrounds and girls seem to
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fall in the disadvantaged group concerning self-beliefs and academic achievement.
It is important to propose proper strategies to address the disparities in the
particular disadvantaged groups aiming to promote their academic self-beliefs and
thus improve their academic achievement. By creating a supportive learning
environment that fosters a strong sense of self-efficacy and a positive self-concept
in mathematics, teachers encourage students to engage actively in learning. This
includes promoting inquiry, accepting mistakes as part of the learning process, and
encouraging clear communication of ideas. Additionally, teachers can foster
inclusivity by affirming diverse cultural and gender identities, and actively
challenging stereotypes and biases that may exist concerning mathematical abilities

across different genders and cultural backgrounds.

Limitations

Possible limitations are presented in this section.

Sampling and handling missing data

First and foremost, the limitation relates to the nature of secondary data analysis
using ILSA data. The representativeness of the sample and sampling bias are
beyond the researchers’ control. This may harm the validity and reliability of the
research. Meanwhile, with the cross-sectional feature of PISA data in 2003 and
2012, establishing causal relations can be challenging and problematic. The
disadvantages of applying the rotation design in PISA 2012 are listed in Chapter 5.
Second, missing data caused by different types were treated the same in the
analysis. Missing by non-response or by the rotated design in questionnaire items

may have a different impact on the results.

Linguistical and cultural bias

In the ILSAs, participants’ self-reported questionnaires are utilised to evaluate
certain constructs among students/teachers/principles across diverse education
systems and measurement cycles. The observed distinctions in these constructs
should accurately represent group differences in the measured constructs across
countries and measurement periods. These differences should not be attributed to
inconsistencies in how the questionnaire items function across various countries
and measurement instances. Moreover, considering cultural variations in the

interpretation of these constructs and the potential for translation and cultural bias,
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claims of comparative differences lack credibility (Rutkowski & Svetina, 2014;
Vandenberg & Lance, 2000).

Longitudinal design

There is a need for more longitudinal studies using ILSA data to track changes
over time in self-concept and self-efficacy and their long-term impact on academic
and career outcomes. The ILSA data are collected at intervals (e.g., every three
years for PISA; every four years for TIMSS and every five years for PIRLS),
modifications to assessment tools frameworks and tools over cycles can hinder the

ability to track changes consistently.

Future research

Concerning the findings and limitations of this dissertation, several suggestions for
future research can be considered. By addressing the following areas, further
research would not only continue to enhance self-concept and self-efficacy theory
in an up-to-date globe but also inform teaching practices and educational policy,
potentially leading to improved educational strategies and outcomes worldwide.

Researchers conducting secondary data analysis should continue applying
proper methods to assess the validity and reliability of the planned study. To
investigate psychological constructs in comparative studies, it is important for
researchers to consider measurement non-invariance issues, especially across
various cultures and education systems. There is substantial scope for comparative
studies that examine how cultural differences influence the development and
effects of self-concept and self-efficacy. If researchers are interested in
comparisons even when measurement invariance cannot be reached, what actions
can be taken to compare in a meaningful way and draw correct conclusions?
Additionally, statistical techniques such as multiple imputation to deal with missing
data due to different causes should be considered to increase the reliability of the
findings. Further exploration concerning complex sampling strategies (rotation
design in PISA 2012) can be taken into consideration. Replication studies are also
recommended to validate and extend the findings of the thesis, thereby enhancing
the robustness and generalisability of research findings.

While many ILSAs cover general academic competencies, focusing on specific
subject domains (such as math, science, or reading) can provide insights into other
domain-specific self-concepts and efficacy beliefs, in addition to mathematics in
this thesis. Although ILSAs are typically cross-sectional, linking data from multiple
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cycles can provide a longitudinal perspective, allowing researchers to track changes
in self-concept and self-efficacy over time.

When investigating the interplay between self-belief factors and achievement,
confounding variables like teachers’ role to students, peer relations and school
climate can be considered. These factors may influence how students perceive
themselves and how they behave. Research could also explore how specific
educational policies and practices in different countries affect self-concept and
self-efficacy. For instance, the role of standardised testing, grading systems, or
teacher feedback practices could be analysed to determine their effects on these
psychological constructs.

Based on findings from ILSAs, researchers could design and evaluate
interventions aimed at enhancing self-concept and self-efficacy, targeting specific
groups. Such studies could test the effectiveness of specific teaching strategies,

curricular changes, or other teaching practices designed to boost these constructs.



Swedish summary

Hur individer kinner och tinker om sig sjilva kan paverka deras uthallighet nir de
stoter pa utmaningar och svirigheter, med vilken anstringning de tar sig an
uppgifter, och vilka utbildningsvigar de tar. Individers f6rmdga att uppritthalla
motstindskraft mot motgingar varierar (Bandura, 1997). En vixande mingd
forskning har visat att individers tro pa sina egna férmdgor verkar ha en betydande
inverkan pa deras handlingar i olika situationer, kognitivt, socialt och
kinslomaissigt (till exempel Bandura, 1997; Marsh et al., 2006; Marsh & Parker,
1984; Pajares & Miller, 1994). Bland den stora mingden kompetenser eller
sjalvkonstruktioner har sjilvuppfattning (self-concept) och sjilvtillit (self-efficacy)
linge framhivts som centrala pa grund av deras nidra samband med akademiska
prestationer, motivation och andra faktorer (Ferla et al., 2009; Multon et al., 1991;
Pajares & Miller, 1994; Parker et al., 2014). Sjilvuppfattning och sjalvtillit 4r tva
centrala psykologiska begrepp som paverkar hur individer ser pa sig sjilva och hur
de agerar 1 olika situationer. Dessa tvd konstruktioner dr ocksd i fokus for detta
avhandlingsarbete.

Sjalvuppfattning definieras allmint som en individs generella uppfattning om
sig sjilv 1 forhallande till sina egna férmagor, personliga egenskaper och roller i
olika sammanhang (Marsh, 1987; Rosenberg, 1979). Det ir ett bredare begrepp
som reflekterar vir generella syn pd vem vi dr och vad vi tror att vi 4r kapabla till.
En individs sjilvuppfattning formas genom erfarenheter, dterkoppling frin andra
och personliga reflektioner 1 olika sammanhinger och 6ver tid. Sjdlvtillit 4 andra
sidan dr ett mer specifikt begrepp som hinvisar till en individs tro pa deras f6rmdga
att utféra handlingar inom specifika uppgifter eller processer relaterade till
prestation (Bandura, 1986). Sjilvtillit 4r mer situationsspecifikt dn sjilvuppfattning
och kan variera stort mellan olika omriden i livet. Dessa begrepp dr djupt
férankrade i var personliga utveckling och spelar en avgorande roll 1 var sociala

interaktion, vart akademiska engagemang och var yrkesmissiga framging
(Bandura, 1997).
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Bakgrund

Mycket forskning har genomférts f6r att undersdka sjalvuppfattning och sjalvtillit
inom akademiska miljder, saisom validering och struktur av konstruktionerna
(Bandura, 1997; Schunk & Pajares, 2002; Shavelson et al., 1976; Shavelson &
Bolus, 1982); likheter och skillnader mellan akademisk sjilvuppfattning och
sjalvtillit (Bong & Skaalvik, 2003; Marsh, Pekrun, et al., 2019); sambandet mellan
sjalvuppfattning, sjilvtillit och akademiska prestationer (Brookover et al., 1964;
Collins, 1984; Fang et al., 2018; Marsh & Martin, 2011; Pajares, 1996; Parker et al.,
2014); att utforska paverkan eller det 6msesidiga sambandet mellan dessa tvé
sjlvkonstruktioner och andra faktorer, till exempel motivation, intresse,
betygssittning och kén (Helmke & van Aken, 1995; Huang, 2013; Marsh, 1989;
Marsh & O’Mara, 2008); att jimfora dessa tva konstruktioner 6ver linder och olika
kulturer (Chen & Zimmerman, 2007; Lee, 2009; Marsh, Abduljabbar, Morin, et al.,
2015; Marsh, Parket, et al., 2019).

Under de senaste artiondena har ett intresse for att anvinda internationella
storskaliga bedémningar (ILSA) f6r att studera elevers akademiska
sjilvuppfattning och sjilvtillit inom olika dmnesomraden 6kat. Programmet for
International Student Assessment (PISA), Progress in Reading Literacy Study
(PIRLS) och Trends in International Mathematics and Science Study (TIMSS) har
varit ledande inom ILSA och haft som syfte att underséka elevers kunskaper inom
olika utbildningssyetem och skolkontexter. Under drens lopp har de dessutom
lyckats locka allt fler utbildningssystem att delta. Ett 6vergripande mal f6r ILSA dr
att underlitta jimforelser mellan olika utbildningssystem och kulturer. Att
sikerstilla jimforelsernas giltighet 6ver tid och linder ar avgérande for att kunna
dra meningsfulla slutsatser om variationer och trender (Vandenberg & Lance,
2000). Dessa bedémningar, som inkluderar mitt pd sjalvuppfattning och sjalvtillit,
erbjuder en unik méjlighet att utforska hur dessa konstruktioner varierar 6ver olika
kulturella och utbildningsmissiga sammanhang.

Lee och Stankov (2018) anvinde data fran TIMSS 2003, 2007 och 2011 samt
PISA 2003 och 2012 f6r att undersoka icke-kognitiva faktorers prediktiva kraft f6r
akademiska prestationer. Deras resultat visade att sjélvtillit i PISA och sjilviérmaga
1 TIMSS var centrala prediktorer for elevers prestationer i matematik. Guo et al.
(2018) kombinerade PIRLS- och TIMSS-data f6r att studera sjilvuppfattning inom
lisning, matematik och naturvetenskap fér grundskoleelever, dir ett positiv
samband mellan sjilvuppfattning och prestation faststilldes pd elevnivd och kunde

generaliseras till alla linder som deltog.
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I senare studier har forskare insett vikten av att validera matinvarians vid
anvindning av ILSA-data. Rutkowski och Svetina (2014) papekade att bland de
storre ILSA sasom PISA; TIMSS och PIRLS var det vid den tiden endast Teaching
and Learning International Survey (TALIS) 2008 som rapporterade empiriska
resultat av mitvarians. De genomférde en simuleringsstudie och féreslog att
manga vanliga métt och motsvarande kriterier kan vara olimpliga f6r sammanhang
som involverar stora och madngsidiga urvalsstorlekar eller att de kan behéva
modifieras, sdrskilt nir man hanterar ett stort antal grupper. 1 en annan studie
betonade de vikten av att bedéma maitinvarians med ILSA-data (Svetina &
Rutkowski, 2017). I PIRLS 2011 undersoktes sjilvuppfattning i lisforstaelse med
data fran 48 linder: dir metrisk invarians holls. Studien visar att pd individnivé
tenderade elever med hégre sjilvuppfattning att prestera bittre 4n sina kamrater
som uppfattade sig som relativt simre i ldsning; pa landnivd fanns en negativ
korrelation mellan elevers uppfattade kompetens och landets genomsnittliga
lisprestation. Elever i linder med hégre akademisk prestation tenderade att se sig
sjilva som mindre kompetenta jimfért med motsvarigheter 1 linder med ligre
akademisk prestation — en paradoxal relation mellan sjilvuppfattning och
prestation eller “attityd-prestationsparadoxen” (Lafontaine et al., 2019). Chen och
Hastedt (2022) undersokte den paradoxala relationen mellan elevers icke-kognitiva
faktorer och prestation i matematik och naturvetenskap med data fran TIMSS
2015, dar de bedémde maitinvariansen for variablerna.
Sjalvuppfattningkonstruktionen bestimdes vara metrisk invariant, vilket
méjliggjorde korrelationsanalyser mellan den och prestation. Forskarna hivdade
att den paradoxala relationen mellan sjilvuppfattning och prestation existerade pa
landnivad for alla linder. Uysal och Atikan (2018) analyserade turkiska data frin
PISA 2006 och 2015 foér att studera naturvetenskaplig sjilvtillit, dir metrisk
invarians etablerades f6r kén, 6ver de tva PISA-cyklerna och 6ver tid. En annan
studie anvinde turkiska data fran PISA 2015 for att underséka matinvariansen fér
motivation och sjilvtillit inom naturvetenskap. Resultaten visade att
naturvetenskaplig sjlvtillit holl metrisk invariant 6ver kén och regioner (Glingor
& Kabasakal, 2020).

Trots omfattande forskning om akademiska sjalvuppfattning och sjilvtillit vid
anvindning av ILSA-data finns det fortfarande luckor som behéver utforskas for
att utveckla fOrstielsen av dessa psykologiska konstruktioner och hur de kan
forbittra utbildningsresultaten. En grundliggande och avgorande friga dr att
understka och etablera av mitinvarians i enkitfragor. Forskare har ofta forbisett

detta och trots avsaknad av psykometrisk grund f6r sddana jimforelser, fortsatt att
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jimfora medelvirden f6r faktorer 6ver grupper eller tid (van de Schoot et al.,
2015). A andra sidan bor mer landspecifika kontexter undersékas. For att utveckla
utbildningspolitik som ligger i linje med utbildningsmalen dr det av vikt att
undersoka hur sjdlvuppfattning av kompetens och sjilvtilllit formas specifikt under

svenska forhillanden.

Syfte

Syftet med denna avhandling dr tvadelat. For det forsta syftar den till att undersoka
faktorstrukturen och mitinvariansen av sjilvuppfattning och sjalvtillit i matematik
Over vissa grupper. Att sikerstilla giltigheten av jaimf6relser Gver olika grupper och
over tid dr avgorande for att dra tillfrlitliga och meningsfulla slutsatser. Fér det
andra syftar den till att utforska relationerna mellan dessa tvd konstruktioner och
matematiska prestationer 6ver subgrupper och 6ver tid, med beaktande av olika
faktorer som student- och skolkarakteristika, sisom socioekonomisk status, kon,
invandrarbakgrund och skoltyp. Analyserna i denna avhandling dr baserade pa data
fran PISA 2003 and 2012.

Denna avhandling bestir av en kappa och tre empiriska studier.
Studie I utvirderade faktorstrukturen for konstruktionerna av matematisk
sjalvuppfattning och sjilvtillit i 40 utbildningssystem som deltog i bide PISA 2003
och 2012 och undersokte mitinvariansen for de tva konstruktionerna éver dessa
utbildningssystem och PISA-cyklerna. Multigrupp konfirmatorisk faktoranalys
och aligneringsmetoden anvindes.
Studie II  undersokte  paradoxala  relationer mellan  matematiskt
sjalvuppfattning/sjalvtillit och prestation éver 41 utbildningssystem i PISA 2003
och 65 utbildningssystem 1 PISA 2012. Mitinvariansen ver utbildningssystemen
etablerades 1 PISA-cyklerna separat. Korrelationsanalyser utférdes sedan pi
student-, skol- och landniva f&r att underséka de paradoxala associationerna.
Studie III fokuserade pa den svenska skolmiljon och utforskade relationerna
mellan elevers matematiska sjilvuppfattning/sjilvtillit och prestationer med
avseende pa sociodemografiska faktorer som socioekonomisk status, kén och
invandrarbakgrund. Dessa relationer jimférdes mellan svenska kommunala- och
fristiende skolor ver PISA 2003 och 2012 cyklerna.
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Metod

Data och variabler

PISA ir en storskalig undersékning som startade 1997 och genomférs var tredje
ar. I PISA undersoks femtondriga elevers prestationer i lisning, matematik och
naturvetenskap bedéms. Varje cykel fokuserar pd ett dmne, och bedémningarna
syftar till att testa studenternas problemlésningsférmaga 1 verkliga situationer.
PISA har blivit ett virdefullt verktyg £6r beslutsfattare och utbildare virlden 6ver
och har stor inverkan pa diskussioner om nationell utbildningspolitik och
internationell utbildningseffektivitet. Sedan 2015 har PISA 6vergitt till mestadels
datorbaserade tester.

Den hir avhandlingen anvinder data fran PISA 2003 och 2012 didr matematik
var huvudidmnet 1 undersékningen. I PISA 2003 deltog 41 linder och ekonomier,
och 2012 6kade antalet till 65. Bida cyklerna inkluderade enkiter som samlade in
yttetligare information om studenternas bakgrund, attityder och lirmiljGer i
matematik. Jimfért med andra internationella storskaliga utvirderingar har PISA
en fordel i att frageformuliret dr konsekvent utformat. Detta méjliggér jamforelser
mellan olika svar frin olika utbildningssystem, vilket dr avgérande for att uppticka
trender och forindringar. Data frin undersékningarna bearbetas noggrant och
resultaten publiceras internationellt av OECD.

Mer 4n 270 000 femtonariga elever fran 41 linder och ekonomier deltog i PISA
2003 och ungefir 510 000 elever frin 65 linder och ekonomier deltog i PISA 2012.
Den forsta empiriska studien omfattar cirka 600 000 elever fran 40 linder och
ckonomier som deltog 1 bade PISA 2003 och 2012. Den andra studien involverar
alla deltagare fran bade PISA 2003 och 2012, och den tredje studien anvinder data
fran Sverige 2003 och 2012, med 4 624 respektive 4 736 elever.

Variablerna i detta doktorandprojekt himtades fran elevernas och rektorernas
enkiter i PISA 2003 och 2012. De flesta ér fran elevfrigeformuliren, medan endast
variabeln som beskriver skoltyper kommer fran rektorns enkit.

e Sjilvuppfattning i matematik refererar till hur elever uppfattar sina egna
férmagor inom matematik. Detta innefattar deras tro pa att de kan hantera
och 16sa matematiska problem samt deras generella uppfattning om sin
kompetens i imnet. Den mits med fem pastienden 1 PISA 2003 and 2012.

e Sjilvtillit i matematik fokuserar mer specifikt pa elevernas tilltro till sin
férméga att utféra specifika matematiska uppgifter. Den mits med atta
pastaenden i PISA 2003 and 2012.
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e Matematiska prestationer i PISA uttrycks elevernas prestationer i
matematik genom fem sannolika virden, frin PVIMATH till PVSMATH.

e Socioekonomiska och kulturella status Variabeln f6r ekonomisk, social
och kulturell status (ESCS) anvinds som en indikator pd elevernas
sociockonomiska och kulturella status. I PISA 2003 och 2012
sammanstilldes ESCS frin variabler som hégsta forildrautbildning, hégsta
torildrayrke och antal hemigodelar inklusive bécker.

e Kon representeras som en binir variabel dir pojkar kodas som 0 och flickor
som 1.

e Immigrationsbakgrund indikerar om eleverna ér forsta eller andra
generationens invandrare, eller om de saknar invandrarbakgrund.

e Skolkarakteristika Variabeln ”skoltyper” kategoriserar elever baserat pd
vilken typ av utbildningsinstitution de gar pa, inklusive offentliga och

privata skolor.

Analysmetod

Olika analysmetoder anvinds i avhandlingen for att utforska och f6rstd mitningen
av sjilvuppfattning och sjilvtillit i matematik och deras samband med prestation:
(1) Deskriptiv statistik inkluderar tekniker f6r att presentera och 6verskiada data,
med mitt som medelvirde, varians och standardavvikelse, for att grunda
forstielsen och tolkningen av datamingder; (2) Konfirmatorisk faktoranalys
(CFA) att testa hypoteser om faktorstrukturer, dvs. om hur vil observerade
variabler representerar en mindre mingd latenta faktorer. Det dr sirskilt
anvindbart inom utbildningsvetenskap for att bekrifta teoretiska férvintningar pd
mitinstrument, exempelvis inom attitydmitningar eller sjilvuppfattning och
sjalvtillit 1 denna avhandlingen; (3) Strukturell ekvations modellering (SEM)
kombinerar faktoranalys (CFA) och regressionsanalys for att testa komplexa
relationer mellan latenta variabler. Detta dr anvindbart i utbildningsvetenskap for
att utforska samband mellan olika pedagogiska processer och utfall, sisom
sambandet mellan sjalvuppfattning/sjilvtillit och matematiska prestationen; (4)
Mitinvariansprovning: Mitinvarians, dven kind som matningsekvivalens, dr en
statistisk egenskap som anvinds for att bedéma om samma koncept eller egenskap
miits pa ett likvirdigt sdtt Gver olika grupper, till exempel kon, dldersgrupper eller
kulturer. Mitinvarians dr en analys for att testa om ett mitinstrument fungerar
likvirdigt 6ver olika grupper eller 6ver tid, vilket dr centralt vid longitudinella

studier eller studier som jimfér olika populationer inom utbildningsomradet.
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Detta ir avgdrande i forskning som involverar jaimforelser 6ver dessa gruppet.
Mitinvarians testas genom flera nivder: konfigurationell invarians, metrisk
invarians, skalinvarians och striktinvarians, dér varje niva tillhandahaller en djupare
forstdelse f6r hur jamférbara mitinstrumenten dr mellan grupperna. Att faststilla
mitinvarians 4r nodvindigt for att sdkerstilla att eventuella skillnader i
mitresultaten faktiskt speglar verkliga skillnader i de undersékta egenskaperna, inte
skillnader i hur egenskaperna mits. Bedémer om en latent variabel férstis och
mits likvirdigt 6ver olika grupper, med olika nivder av invarians for specifika
analytiska syften. Multigrupp CFA (MGCFA) och alignmentmetod anvinds for att
testa mitinvarians 6ver flera grupper 1 avhandlingen; (5) Multinivimodellering
(MLM) tar hinsyn till datastrukturer dir observationer dr inbdddade inom hégre
nivier (t.ex. elever inom klasser). Det dr kritiskt for att analysera data dir
kontextuella eller klusterbundna effekter kan influera individuella utfall,

exempelvis for att studera skoleffekter pa elevers lirande.

Resultat

Study I

Ding, Y., Yang Hansen, K., & Klapp, A. (2023). Testing measurement invariance
of mathematics self-concept and self-efficacy in PISA using MGCFA and the
alighment method. Eurgpean Journal of Psychology of Education, 38(2), 709-732.

Resultaten visade att de konfigurationella och metriska invariansmodellerna f6r
bdde matematisk sjilvuppfattning och sjilvtillit passade data vil 1 separata PISA-
cykler och i kombinerade data (40 linder och 2 PISA-cykler), vilket indikerar att
de tvd konstrukterna uppritthéll metrisk invarians. Dock uppnéiddes inte
skalinvarians f6r nagon av konstrukten, varken i jimférelser mellan linder inom
cykeln eller mellan cyklerna.

De viktigaste fynden fran justeringsmetoden visade att en stor del av den totala
icke-invariansen var f6r hég, vilket férhindrar jimférelser Gver linder och cykler.
For att ytterligare bedéma kvaliteten och tillf6rlitligheten hos justeringsmetoden
genomfordes en Monte Carlo-simulering, dir korrelationerna mellan verkliga och
uppskattade medelvirden konsekvent 6versteg .99 f6r bada faktormedelvirdena
och faktorvarianserna. Trots en betydande ndrvaro av miticke-invarians i
frageformuliret, kan parametrarna fran justeringsanalysen anses palitliga.

Studien involverade 80 grupper (40 utbildningssystem deltog i bade PISA 2003

och 2012) och mer dn 600,000 studenter. Strdvan efter exakt skalinvarians dver
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ménga grupper och med ett stort urval har visat sig vara en utmaning. Studiens
huvudfynd tyder pa att mitinvarians inte var berittigad, vilket indikerar en
betydande mingd variation i mitningen av bide matematisk sjilvuppfattning och
sjalvtillit 6ver 40 utbildningssystem och mellan PISA-cyklerna. Fynden betonar
vikten av att vara forsiktig i jimférande studier som involverar faktorer relaterade
till sjalvuppfattning och sjilvtillit inom matematik. Den observerade bristen pa
mitinvarians antyder att dessa psykologiska konstruktioner kan forstds och miter
olika saker i olika utbildningsinstillningar och 6ver olika PISA-cykler. Studiens
resultat och insikter har en metodologisk betydelse och stédjer anvindningen av
justeringsmetoden for att underséka mitinvarians. Denna metod visar sig vara ett
virdefullt alternativ till den vanligt anvinda MGCFA — dvs faktoranalys med
analys av flera grupper, sirskilt vid hantering av manga indikatorvariabler och
grupper. Studien rekommenderar starkt att forskare genomfor mitinvarianstester

for att etablera en robust grund f6r meningsfulla jimférelser.

Study II
Ding, Y. (Under review). The Paradoxical Relations between Students’ Self-belief

Constructs and Achievement in Mathematics

Den andra studien syftar till att utforska de paradoxala sambanden mellan
sjalvuppfattning/sjalvtillit och prestationer i matematik. Studien anvinde data fran
PISA 2003 och 2012 och omfattade 6ver 700,000 15-driga elever fran olika
utbildningssystem globalt. Flervariabel bekriftande faktoranalys tillimpades f6r att
bedéma mitinvariansen for matematiskt sjalvuppfattning och sjilvtillit éver de
involverade utbildningssystemen. Direfter utférdes korrelationsanalyser for att
utforska sambandet mellan de tva konstrukten och matematiska prestationer.

Resultaten frin analysen visade att matematisk sjilvuppfattning och sjilvtillit
upprittholl metrisk invarians, vilket antyder jaimférbarhet i faktorstrukturen och
avbrott i faktorindikatorerna 6ver grupperna. Dirfér kunde korrelationsanalyser
genomforas i syfte att underséka sambanden mellan konstrukten och matematiska
prestationer.

Korrelationsanalyserna avslojade ett positivt samband mellan matematisk
sjalvuppfattning och elevers matematiska prestationer i majoriteten av linderna.
Resultatet pavisar att det finns ett paradoxalt férhallande mellan matematisk
sjalvuppfattning och prestationer, med en positiv koppling pa elevniva men en
negativ korrelation pa skolniva (i nigra linder) samt pd landsniva. Till skillnad mot

sjalvtillit i matematik som visar en konsekvent positiv korrelation med
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matematiska prestationer pa alla nivier — elev, skola (med undantag f6r Albanien)
och land.

Study 111
Ding, Y., Klapp, A., & Yang Hansen, K. (Under revision). The Importance of
Mathematics Self-concept and Self-efficacy for Mathematics Achievement: A

Comparison between Public and Independent Schools in Sweden

I svenska skolor under bade PISA 2003 och 2012 visade sjilvuppfattning och
sjdlvtillit i  matematik ettt midrkbart och  positivt inflytande pa
matematikprestationer. En betydande korrelation observerades mellan matematisk
sjilvuppfattning och sjilvtillit. Dessa konstruktioner, trots att de dr nira relaterade,
uppvisar distinkta bidrag till matematikprestationer och visar unika samband med
faktorer som kon, invandrarbakgrund och skoltyp. Trots att bada
konstruktionerna speglar uppfattad akademisk kompetens, uppstar skillnader,
inklusive 6vervigande av aggregerat kontra kontextspecifikt omdéme.

I linje med tidigare forskning visar elever frin familjer med hdogre
sociockonomisk status (SES) storre sannolikhet att prestera bittre i matematik.
Over bida PISA-cyklerna rapporterar flickor konsekvent ligre nivier av
matematisk sjilvuppfattning och sjilvtillit jamfért med pojkar, trots att de kan
prestera lika bra eller bittre 1 matematik. Dessutom uppvisar invandrarelever
positivt matematisk sjalvuppfattning och sjilvtillit jimfort med inhemska elever. I
Sverige presterar invandrarelever simre i matematik men indikerar hégre nivaer av

matematisk sjalvuppfattning och sjilvtillit.

Diskussion och slutsatser

Sjilvuppfattning och sjilvtillit i matematik dr tvd psykologiska faktorer som spelar
en avgorande roll i1 elevers matematiska prestationer och deras Overgripande
instillning till imnet. Sammantaget betonar resultaten fran empiriska studier vikten
av att validera mitegenskaper och jimforbarhet av sjdlvuppfattning och sjilvtillit i
matematik 1 PISA. Resultaten understryker dven betydelsen av sjilvuppfattning
och sjilvtillit f6r prestationer i matematik, med hinsyn till egenskaper hos elever

och skolot.
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Jamforbarhet av sjalvuppfattning och sjilvtillit i PISA

Mitinvarians i kontexten av PISA-undersdkningar ér en kritisk aspekt att Gverviga
nir man diskuterar jimférbarheten av sjilvuppfattning och sjalvtillit i matematik
over olika linder och kulturer. Mitinvarians avser egenskapen hos en testmetod
att mita samma koncept pa ett likvirdigt sitt 6ver olika grupper, oberoende av
faktorer som kén, alder, socioekonomisk status eller kultur. Jamférbarheten av
sjalvuppfattning och sjilvtillit i matematik mellan olika utbildningssystem och
kulturer 4r en komplex friga som belyser hur djupt inlirning och personlig
utveckling dr férankrade i kulturella och pedagogiska strukturer.

For att testa mitinvarians av sjilvuppfattning och sjilvtillit i matematik
anvindes konfirmatorisk  faktoranalys  (CFA), flergrupps CFA och
alighmentmetod 1 avhandlingen 6ver olika grupper. Resultaten visar att det inte gar
att anta att matinvarians giller f6r konstruktionerna éver olika kulturer och
utbildningssystem.

Faktorer sisom utbildningsmetoder, samhillsvirderingar, ldrarrollen och
familjens engagemang spelar alla en roll i hur elever uppfattar sina egna férmagor
i matematik. Kulturella skillnader i hur sjilvuppfattning och sjilvtillit ses och
virderas kan paverka svaren pa PISA fragor. I vissa kulturer kan det vara mindre
acceptabelt att uttrycka sjilvfértroende, vilket kan leda till systematiskt ligre
sjalvrapporterade virden. I linder med hoga akademiska férvintningar och ett
starkt fokus pa utbildning kan sjilvuppfattningen paverkas av den omgivande

stressen och pressen att prestera.

Paverkan av sjalvuppfattning och sjilvtillit

Sjilvuppfattning i matematik handlar om hur en individ ser pa sina egna férmdgor
i dmnet. Sjalvtillit 4r ndra knuten till sjalvuppfattning och avser tro pd den egna
férmégan att utféra specifika uppgifter. I matematik innebér detta en tro pé att
kunna 16sa problem, forsta teorier och tillimpa matematiska principer i1 praktiken.
Bdda uppfattningar utvecklas 6ver tid och kan paverkas av tidigare erfarenheter,
feedback fran ldrare och forildrar, samt individens egna framgingar och
misslyckanden. En positiv sjilvuppfattning och sjilvtillit kan leda till att elever
kidnner sig mer kompetenta och dr mer bendgna att anta utmaningar och engagera
sig aktivtildrandeprocessen. Omvint kan en negativ sjalvuppfattning och sjilvtillit
gora att elever undviker matematik, kinner dngest infér matematiska uppgifter och

drar sig undan frin situationer dir deras férmagor kan bli bedémda.
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I skolmiljon kan elevers sjilvuppfattning och sjilvtillit i matematik direkt
paverka deras akademiska val och framging. Studenter som kénner sig sikra pa
sina matematiska férmagor viljer ofta att fortsitta med avancerade kurser i
matematik och relaterade omriden, sisom vetenskap och teknik. Deras
engagemang 1 klassrummet édr ofta hogre, vilket ocksa kan leda till bittre betyg och
en starkare akademisk profil.

Avhandlingen har visat att det ofta finns en kénsskillnad i sjalvuppfattning och
sjalvtillit i matematik. Pojkar tenderar ofta att ha hégre sjilvuppfattning i
matematik dn flickor, dven i situationer dir flickornas faktiska prestationer ir lika
bra eller bittre. Denna skillnad kan delvis forklaras av kulturella stereotyper som
framhaller matematik som ett ”pojkdmne”, vilket kan paverka flickors sjilvkinsla
och vilja att fortsitta med avancerade matematikstudier. Socioekonomisk status
har stor inverkan pa utbildningsmaijligheter och resurser, vilket i sin tur paverkar
sjilvuppfattning och sjilvtillit: Hégre SES ir ofta korrelerat med bittre tillgang till
kvalitativa utbildningsresurser, sdsom kvalificerade ldrare, extracurrikulira
aktiviteter och individuellt stéd. Detta kan leda till hégre sjilvuppfattning och
sjalvtillit i matematik. Effekten av invandrarbakgrund pa sjilvuppfattning i
matematik kan variera beroende pa en rad faktorer, inklusive integrationsnivéer,
sprakfirdigheter och det stdd som skolorna ger. Elever med invandrarbakgrund
kan uppleva olika former av utbildningsmissiga hinder, inklusive sprakbarridrer
och kulturella skillnader i utbildningssystemen. Dessa utmaningar kan paverka
deras sjilvuppfattning och sjilvtillit negativt om de inte far adekvat stéd. A andra
sidan kan elever som lyckas 6vervinna dessa hinder utveckla en stark sjilvtillit och
framgangskinsla, vilket kan ge positiva effekter pa deras sjilvuppfattning i
matematik och andra dmnen.

Kulturella normer och virderingar spelar ocksa en viktig roll. I manga asiatiska
kulturer, dir en stark betoning liggs vid utbildning och akademisk prestation, kan
det vara hoga férvintningar pd framgang i matematik. Detta kan leda till hogre
nivder av motivation och 6vning men ocksd 6kad dngest och press, vilket kan
paverka sjilvuppfattningen negativt om inte stéd finns tillgingligt. I visterlindska
kulturer, dér individualism och personliga val ofta virderas hogt, kan elevers
sjdlvuppfattning i matematik mer paverkas av personliga intressen och

sjalvbestimmande.
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Implikationer

Politiker och andra aktrer inom utbildningssystemet bor frimja och stédja
utbildningsreformer som inriktar sig pa att Oka elevers sjilvuppfattning och
sjalvtillit genom inkluderande och stédjande lirandemiljder. Detta kan inkludera
policys som motverkar stereotyper och férdomar som kan piverka elevers
sjalvuppfattning negativt.

Lirare beh6ver utveckla differentierade undervisningsstrategier som tar hinsyn
till elevers olika nivéer av sjilvuppfattning och sjilvtillit. Det innebdr att anpassa
undervisningen sa att den stirker dessa konstrukten hos alla elever, oavsett deras
bakgrunder. For att elever ska kunna utveckla en bittre fOrstielse for
sjalvuppfattning och sjilvtillit 1 matematik 4r det viktigt att de fér tillgdng till
stodstrukturer och resurser som hjilper dem att reflektera 6ver sina upplevelser
och framsteg i dmnet. Foér att frimja bdde sjdlvuppfattning och sjilvtillit 1
matematik dr det viktigt for lirare att skapa en stédjande och positiv
inldrningsmilj6. Detta kan inkludera att:

o Ge regelbunden och specifik aterkoppling som inte fokuserar pa ritt eller
fel, utan som fokuserar pa hur eleverna kan forbdttra sina
problemldsningstérmégor. Detta kan hjilpa eleverna att forstd sina egna
styrkor och svagheter 1 matematik.

o Erbjuda positiv aterkoppling som fokuserar elevernas anstringningar och
framsteg och diskutera Sppet om utmaningar och misslyckanden som en
normal del av lirandet. Detta hjilper elever att f6rstd att misslyckanden ér
tillfallen att ldra, inte ett matt pa deras férmagor.

o Skapa tillfillen f6r sma framgdngar genom vil anpassade uppgifter.

o Uppmuntra elever att sitta specifika, mitbara och realistiska mal f6r deras
matematikstudier. Dessa mdl kan vara bade kort- och lingsiktiga och bor
toljas upp regelbundet for att eleverna ska kunna se sina egna utvecklingar
Over sitt eget tinkande och sina egna lirandeprocesser och 6ver tid.

» Anvinda undervisningsstrategier som uppmuntrar till utforskande och
problemldsning. Att arbeta i grupp kan hjilpa eleverna att lira av varandra
och kinna sig mindre isolerade i sina matematikstudier. Det ger ocksd
méjlighet till att se olika sitt att ndrma sig matematiska problem, vilket kan
Oka forstaelsen och sjilviortroendet.

Genom att implementera dessa strategier kan skolor och lirare effektivt stédja

elevers utveckling av en mer positiv och realistisk sjalvuppfattning och sjalvtillit i

matematik, vilket 4r avgbrande fOr deras fortsatta akademiska framging och
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personliga utveckling. Lirare behéver kontinuerlig fortbildning f6r att forbattra
sina fardigheter 1 att kinna igen och stirka elevers sjilvuppfattning och sjilvtillit.
Sadana program boér inkludera utbildning om hur man identifierar tecken pé lag

sjilvuppfattning och sjilvtillit samt strategier for att effektivt adressera dessa i
klassrummet.
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Appendix A

Table A1 Student questionnaire items indicating mathematics self-concept and self-efficacy in
PISA 2003 and 2012 across the three empirical studies

Mathematics self-concept

How much do you disagree with the following statements about how you feel when studying

mathematics?

a) | am just not good at Mathematics.

b) | get good marks in Mathematics.

c) | learn Mathematics quickly.

d) | have always believed that Mathematics is one of my best subjects.

e) In my Mathematics class, | understand even the most difficult work.

Mathematics self-efficacy

How confident do you feel about having to do the following calculations?

a) Using a train timetable to work out how long it would take to get from one place to another.
b) Calculating how much cheaper a TV would be after a 30% discount.

c) Calculating how many square metres of tiles you need to cover a floor.

d) Understanding graphs presented in newspapers.

e) Solving an equation like 3x+5 = 17.

f) Finding the actual distance between two places on a map with a

1:10,000 scale.

g) Solving an equation like 2(x+3) = (x + 3)(x - 3).

h) Calculating the petrol consumption rate of a car.




Table A2 Student questionnaire items indicating academic self-concept and self-efficacy in
PISA

Reading self-concept — perception of competence

How much do you agree with the following statements?
| am a good reader.
| am able to understand difficult texts.

| read fluently.

Reading self-concept — perception of difficulty

How much do you agree with the following statements?

| have always had difficulty with reading.

| have to read a text several times before completely understanding it.

| find it difficult to answer questions about a text.

Science self-concept

How much do you agree with the statements below?

Learning advanced topics would be easy for me

| can usually give good answers to on topics

| learn <school science> topics quickly

<School science> topics are easy for me

When | am being taught <school science>. | can understand the concepts very well

| can easily understand new ideas in <school science>

Science self-efficacy

How easy do you think it would be for you to perform the following tasks on your own?

Recognise the science question that underlies a newspaper report on a health issue

Explain why earthquakes occur more frequently in some areas than in others

Describe the role of antibiotics in the treatment of disease

Identify the science question associated with the disposal of garbage

Predict how changes to an environment will affect the survival of certain species

Interpret the scientific information provided on the labelling of food items

Discuss how new evidence can lead you to change your understanding about the possibility of life on
Mars

Identify the better of two explanations for the formation of acid rain




Table A3 Student questionnaire items indicating “students’ confidence in mathematics

and science” in TIMSS

Mathematics

How much do you agree with these statements about learning mathematics?
| usually do well in mathematics

Mathematics is harder/more difficult for me than for many of my classmates

| am just not good at mathematics/Mathematics is not one of my strengths

| learn things quickly in mathematics

Mathematics makes me nervous

| am good at working out difficult mathematics problems

My teacher tells me | am good at mathematics

Mathematics is harder for me than any other subjects

Mathematics makes me confused

Science

How much do you agree with these statements about learning science?
| usually do well in science

Science is harder/more difficult for me than for many of my classmates

| am just not good at science/Science is not one of my strengths

I learn things quickly in science

My teacher tells me | am good at science

Science is harder for me than any other subjects

Science makes me confused

| am good at working out difficult science problems







Appendix B

A list of other “self’-constructs

a.

Self-perception theory (Bem, 1967), refers to the process of how
individuals form and develop attitudes, emotions and judgements about
themselves by observing their behaviours and the particular contexts in
which those behaviours occur. People may interpret their behaviours
based on situational factors and adjust their attitudes accordingly. The
theory is linked to the over-justification effect, where external rewards can
undermine intrinsic motivation. If individuals are initially engaged in an
activity for internal reasons (e.g., enjoyment or interest) but later receive
external rewards, they may attribute their behaviour to the external reward
rather than intrinsic interest.

Self-theories (Dweck, 1999) research on mindsets and their profound
impact on motivation, personality, and development, introduces the idea
that individuals can be classified into two broad categories based on their
implicit theories about intelligence and abilities. One is individuals with a
fixed mindset, who believe that abilities are inherent and unchangeable.
People with a fixed mindset may avoid challenges to maintain the
appearance of being smart and tend to give up easily when faced with
difficulties. A growth mindset, on the other hand, is characterised by the
belief that intelligence and abilities can be developed through effort and
learning. Individuals with a growth mindset are more likely to embrace
challenges, persist in the face of setbacks, and see effort as a path to

mastery.



C.

Self-esteem (Branden, 2001, 1st edition in 1969) is the combined sum of
self-confidence and self-respect, as “a sense of personal efficacy and a
sense of personal worth” (p. 110). Self-esteem is a fundamental aspect of
human psychology and has an impact on individuals’ perceptions of their
own worth and abilities (Rosenberg, 1965).

Self-regulation (Baumeister, 2004) refers to “the exercise of control over
oneself, especially with regard to bringing the self into line with preferred
(thus, regular) standards” (p. 2). It is the ability of an individual to manage
one’s thoughts, emotions and behaviours to exercise actions and achieve
desired goals. The three main features of self-regulation are standards,
monitoring and feedback loop. (Baumeister & Heatherton, 1996)
Self-determination theory (Deci & Ryan, 2013, 1st edition in 1985) can
be considered the framework for understanding an individual’s motivation
and behaviour. The known concepts within the self-determination theory
are intrinsic and extrinsic motivation. Autonomy, competence and
relatedness are the key components of the theory. By adopting this theory
in teaching practice, students are often encouraged to learn towards their
interests, which would help them to cultivate a sense of competence and

enhance their intrinsic motivation.
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Study 1.

Ding, Y., Yang Hansen, K., & Klapp, A. (2023). Testing measurement invariance
of mathematics self-concept and self-efficacy in PISA using MGCFA and the
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243. CAROLINE BERGGREN  Entering Higher
Education — Gender and Class Perspectives. Goteborg 2006

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

245. ARVID TREEKREM At leda som man lar. En
arbetsmiljipedagogisk studie av toppledares ideologier om
ledarskapets taktiska potentialer. Géteborg 2006

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

247. JOHANNES LUNNEBLAD  Firskolan och
mangfalden — en emografisk studie pa en forskola i ett
nultietniskt omride. G6teborg 2006

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

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

250. INGER BJORNELOO  Innebérder av héllbar
utveckling. En studie av lirares utsagor om undervisning.

Goteborg 2006

251. EVA JOHANSSON  Elfiska dverenskommelser i
Jorskolebarns virldar. Goteborg 2006

252. MONICA PETERSSON At genuszappa pa siker
eller osdker mark. Hem- och konsumentlunskap ur ett
kinsperspektiv. Goteborg 2007

253. INGELA OLSSON  Handlingskompetens eller
inldrd hjalploshet? 1drandeprocesser hos
verkstadsindustriarbetare. Géteborg 2007



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

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

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

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

258. SONJA SHERIDAN OCH PIA WILLIAMS
Dimensioner av konstruktiv konkurrens. Konstruktiva

konkurrensformer i forskola, skola och gymnasinm.
Géteborg 2007

259. INGELA ANDREASSON  Elevplanen som text -
om identitet, genus, makt och styrming i skolans
elevdoknmentation. Géteborg 2007
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260. ANN-SOFIE HOLM Relationer i skolan. En
studie av | initeter och maskuliniteter i ar 9. Géteborg
2008

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

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

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

264. KARIN GRAHN  Flickor och pojkar i idrottens
liromedel. Konstruktioner av genns i
ungdomstranarutbildningen. Goteborg 2008.

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

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

267. ANITA MATTSSON  Flexibel utbildning i
praktiken. En fallstndie av pedagogiska processer i en
distansutbildning med en Gppen design for samarbetslirande.
Goteborg 2008

268. ANETTE EMILSON  Det dnskvirda barnet.
Fostran uttryckt i vardagliga ikationshandli
miellan lirare och barn i forskolan. G6teborg 2008

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

270. ELISABETH B]ORKLUND Att erdvra
litteracitet. Smid barns kommunikativa maten med berattande,
bilder, text och tecken i forskolan. Géteborg 2008

271. EVANYBERG Owm livets kontinuitet. Undervisning
och larande om vixcters och djurs livscykler - en fallstudie i
arskurs 5. Géteborg 2008

272. CANCELLED

273. ANITA NORLUND Kritisk sakprosalisning i
gymmnasieskolan. Didaktiska perspektiv pa lirobicker, lirare
och nationella prov. Goteborg 2009

274. AGNETA SIMEONSDOTTER SVENSSON
Den pedagogiska samlingen i firskoleklasen. Barns olika sitt
att erfara och hantera svarigheter. G6teborg 2009

275. ANITA ERIKSSON O teori och praktik i
lararutbildningen. En etnografisk och diskursanalytisk studie.
Goteborg 2009

276. MARIA HJALMARSSON  Lararprofessionens
genusordning. En studie av lirares uppfattningar om
arbetsuppgifter, kompetens och forvantningar. Géteborg
2009.

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

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

279. RAUNI KARLSSON  Demokratiska vérden i
Jorskolebarns vardag. Gteborg 2009

280. ELISABETH FRANK  Ldsformdgan bland 9-10-
dringar. Betydelsen av skolklimat, hem- och skolsamverkan,
lirarkompetens och elevers hembakgrund. Goteborg 2009

281. MONICA JOHANSSON _Anpassning och
motstind. En etnografisk studie av gymnasieelevers
instituti identitetsskapande. Goteborg 2009

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

283. INGA WERNERSSON (RED) Genus i firskola
och skola. Fordndringar i policy, perspektiv och praktik.
Goteborg 2009

284. SONJA SHERIDAN, INGRID PRAMLING
SAMUELSSON & EVA JOHANSSON (RED) Barus
tidjga lirande. En tvdrsnittsstudie om forskolan som miljd for
barns lirande. G6teborg 2009

285. MARIE HJALMARSSON  Lgjalitet och motstand -
anstilldas agerande i ett foranderligt hemtjanstarbete.
Goteborg 2009.



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

287. MIRELLA FORSBERG AHLCRONA
Handdockans kommunikativa potential som medierande

redskap i forskolan. Géteborg 2009

288. CLAS OLANDER  Towards an interlangnage of
biological evolution: Excploring students” talk and writing as
an arena for sense-making. Géteborg 2010
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289. PETER HASSELSKOG S/jjdlirares
forhallningssdtt i undervisningen. Gteborg 2010

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

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

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

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

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

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

296. CAROLINE RUNESDOTTER [ otakt med tiden?
Folkhagskolorna i ett foranderligt falt. Géteborg 2010

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

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

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

300. ANNIKA BERGVIKEN-RENSFELDT
Opening higher education. Discursive transformations of
distance and higher education government. G6teborg 2010

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

302. LENA SJOBERG Baist i klassen? Larare och elever i
svenska och enropeiska policytexter. Géteborg 2011

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

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

305. ALLAN SVENSSON (RED) Utvérdering Genom
Uppfolning. Longitudinell individforskning under ett
balvsekel. Goteborg 2011

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

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

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

309. SUSANNE THULIN Larares tal och barns
nyfikenhet. Kommunikation om naturvetenskapliga innebill i
Sforskolan. Go6teborg 2011

310. LENA FRIDLUND [nferkulturell undervisning —
ett pedagogiskt dilemma. Talet om undervisning i svenska som
andrasprik och i forberedelseklass. Géteborg 2011

311. TARJA ALATALO  Skicklig lis- och
skrivundervisning i ak 1-3. Om lirares mijligheter och hinder.
Goteborg 2011

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

313. ASE HANSSON _Aunsvar fir matematiklirande.
Effekter av undervisningsansvar i det flersprikiga
Fklassrummet. Géteborg 2011

314. MARIA REIS _A## ordna, fran ordning till ordning.
Yngre forskolebarns matematiserande. G6teborg 2011

315. BENIAMIN KNUTSSON  Curriculum in the Era
of Global Development — Historical Iegacies and
Contemporary Approaches. Géteborg 2011

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

317. SIGNILD RISENFORS  Gymnasienngdomars
livstolkande. Géteborg 2011

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

319. ALASTAIR HENRY L3 Motivation. Gteborg
2012

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

321. ANNE KULTTI Flersprikiga barn i forskolan:
Viillkor for deltagande och lirande. Géteborg 2012




322. BO-LENNART EKSTROM Kontroversen om
DAMP. En kontroversstudie av vetenskapligt gransarbete och
dversattning mellan olika kunskapsparadigm. Géteborg
2012

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

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

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

326. INGEMAR GERRBO 1dén om en skola for alla
och specialpedagogisk organisering i praktiken. Géteborg
2012

327. PATRIK LILJA  Contextualizing inquiry.
Negotiations of tasks, tools and actions in an upper secondary
classroom. G6teborg 2012

328. STEFAN JOHANSSON  On the Validity of
Reading Assessments: Relationships Between Teacher
Judgements, External Tests and Pupil Self-assessments.
Goéteborg 2013

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

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

331. KALLE JONASSON ' Sport Has Never Been
Modern. Géteborg 2013

332. MONICA HARALDSSON STRANG Yngre
elevers larande om natur. En studie av kommunikation om
modeller i institutionella kontexter. Goteborg 2013

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

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

335. EVA ARLEMALM-HAGSER Engagerade i
varldens bsta? Larande for hallbarbet i forskolan.
Goéteborg 2013

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

337. LENA TYREN Vi fir ju inte riktigt
Jorutsdttningarna for att genomfora det som vi vill.” En studie
om ldrares mdjligheter och hinder till forindring och forbattring
i praktiken. Géteborg 2013
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338. ANNIKA LILJA Fortroendefulla relationer mellan
ldrare och elev. Goteborg 2013

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

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

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

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

343. AGNETA JONSSON A skapa liroplan for de
_yngsta barnen i forskolan. Barns perspektiv och nuets
didaktik. Gteborg 2013

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

345. ANNA-LENA LILLIESTAM _A&tir och struktnr
7 historieundervisning. Om utveckling av elevers historiska
resonerande. Géteborg 2013

346. KRISTOFFER LARSSON  Kritiskt tankande i
grundskolans samballskunskap. En fenomenografisk studie
om manifesterat kritiskt tinkande i sambdillskunskap hos
elever i arskurs 9. G6teborg 2013

347. INGA WERNERSSON och INGEMAR
GERRBO (red) Differentieringens janusansikte. En

| fran Institutionen for pedagogik och specialpedagogi
vid Gateborgs nniversitet. Géteborg 2013
348. LILL LANGELOTZ Vad gir en skicklig lirare?

En studie om kollegial handledning som utvecklingspraktik.
Goteborg 2014

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

350. ANNA-CARIN RAMSTEN  Kunskaper som
byggde folkhemmet. En fallstudie av forntsittningar for larande
vid teknikskiften inom processindustrin. Géteborg 2014

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

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

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

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

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



356 CECILIA THORSEN ' Dimensionality and Predictiv
validity of school grades: The relative influence of cognitive and
socialbebavioral aspects. Géteborg 2014

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

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

359 PERNILLA ANDERSSON VARGA
Skrivundervisning i gymnasieskolan. Svenskémmets roll i den
sociala reproduktionen. Géteborg 2014

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

361 MARIE HEDBERG Idrotten séitter agendan.

En studie av Riksidrottsgymnasietranares handlande utifran
sitt dubbla uppdrag. Géteborg 2014

362 KARI-ANNE JORGENSEN  What is going on ont
there? - What does it mean for children's experiences when the
kindergarten is moving their everyday activities into the nature -
landscapes and its places? Go6teborg 2014

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

364 ILONA RINNE Pedagogisk takt i betygssamtal.
En fenomenologisk hermeneutisk studie av gymnasielarares och
elevers forstaelse av betyg. Goteborg 2014

365 MIRANDA ROCKSEN Reasoning in a Science
Classroom. Géteborg 2015

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

367 BIRGITTA BERNE Naturvetenskap miter etik. En
klassrumsstudie av elevers diskussioner om samhbillsfragor
relaterade till bioteknik. G6teborg 2015

368 AIRI BIGSTEN Fostran i forskolan.
Goteborg 2015

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

370 MARITA LUNDSTROM Férskolebarns strivanden
att kommunicera matematik. Goteborg 2015

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

372 MONICA NYVALLER Pedagogisk ntveckling

genom kollegial granskning: Fallet drande Besok utifran
aktir-natverksteori. Goteborg 2015

373 GLENN OVREVIK KJERLAND

A lere G undervise i kroppsoving. Design for utvikling
av teoribasert undervisning og kritisk refleksjon i
kroppsovingslererutdanningen. Géteborg 2015

374 CATARINA ECONOMOU [ svenska tvi vagar
jag prata mer och sa”. En didaktisk studie om skolimnet
svenska som andrasprak. Goéteborg 2015

375 ANDREAS OTTEMO K, kropp, begir och
teknik: Passion och instrumentalitet pa tvi tekniska
hagskoleprogram. Goteborg 2015

376 SHRUTI TANEJA JOHANSSON _Autism-in-
contexct. An investigation of schooling of children with a
diagnosis of antism in urban India. Goteborg 2015

377 JAANA NEHEZ Rektorers praktiker i mite med
tvecklingsarbete. Mdjligheter och hinder for planerad
forindring. Géteborg 2015

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

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

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

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

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

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

384 JENNIE SIVENBRING [ den betraktades igon.
Ungdomar om bedimning i skolan. G6teborg 2016

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

386 SUSANNE MECKBACH Mdstarcoacherna. Att
bli, vara och utvecklas som trinare inom svensk elitfotboll.
Goteborg 2016

387 LISBETH GYLLANDER TORKILDSEN
Bedimning som gemensam angeldgenhet — enfelt i retoriken,
svarare i praktiken. Elevers och larares forstdelse och
erfarenheter. Goteborg 2016

388 cancelled

389 PERNILLA HEDSTROM Hdlsocoach i skolan.
En utvérderande fallstudie av en halsofrimjande intervention.
Goteborg 2016
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390 JONNA LARSSON  Nar fysik blir liromride
i forskolan. Goteborg 2016

391 EVA M JOHANSSON  Det motséigelsefulla
bedommingsuppdraget. En etnografisk studie om bedomning i
Jforskolekontext. Géteborg 2016

392 MADELEINE LOWING  Diamant — diagnoser i
matematik. Ett kartlaggningsmaterial baserat pa didaktisk
anmesanalys. Géteborg 2016

393 JAN BLOMGREN ' Der svirfangade motivationen:
elever i en digitaliserad lirmiljo. Goteborg 2016

394 DAVID CARLSSON  Vad dr religionslirar-
kunskap? En diskursanalys av trepartssamtal i
lirarntbildningen. G6teborg 2017

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

396 KATHARINA DAHLBACK  Svenskdimnets
estetiska dimensioner - - i Rlassrum, kursplaner och lirares
uppfattningar. Géteborg 2017

397 K GABRIELLA THORELL Framat marsch! —
Ridldrarrollen frin détid till samtid med perspektiv pa
Sframtid. Goteborg 2017

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

399 ANNIKA HELLMAN  Visuella mdjlighetsrum.
Gymmasieelevers subjektsskapande i bild och
medienndervisning. Goteborg 2017

400 OLA STRANDLER  Performativa lirarpraktiker.
Géteborg 2017

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

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

403 CATARINA ANDISHMAND  Fritidshen eller
servicehem? En etnografisk studie av fritidshem i tre

soci skt skilda omraden. Goteborg 2017
404 MONICA VIKNER STAFBERG O
lararblivande. En livsvérldsfe isk studie av

bildningsgangar in i liraryrket. Goteborg 2017

405 ANGELICA SIMONSSON ' Sexualitet i
klassrummet. Sprikundervisning, elevsubjektivitet och
heteronormativitet. Géteborg 2017

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

407 EVA BORGFELDT "Det kan vara svirt att
Jorklara pa rader”. Perspektiv pi analys och bedomning av
mnltimodal texctproduktion i drskurs 3. Géteborg 2017

408 GERALDINE FAUVILLE Digital technologies as
support for learning abont the marine environment. Steps
toward ocean literagy. Goteborg 2018

409 CHARLOTT SE LLBP RG Tmmwg to become a
master mariner in a §i ~based envir

The instructors’ contributions to professional /mmmg.
Goteborg 2018

410 TUULA MAUNULA  Students’ and Teachers’ Jointly
Constituted Learning Opportunities. The Case of Linear
Equations. G6teborg 2018

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

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

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

414 HELENA WALLSTROM  Gymnasiclirares
mentorshandlingar. En verksambetsteoretisk studie om
lirararbete i forindring. Goteborg 2018

415 LENA ECKERHOLM Ladrarperspektiv pd
ldsforstielse. En intervjustudie omr undervisning i drskurs 4-6.
Géteborg 2018

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

417 MAGNUS KARLSSON  Moraliskt arbete i
forskolan. Regler och moralisk ordning i barn-barn och vuxen-
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Self-concept and self-efficacy are core constructs in educational psychology,
representing an individual’s perceptions of their abilities in school subjects.
These constructs are key for understanding academic achievement,
motivation, well-being, and overall educational experiences. Using data
from the Programme for International Student Assessment (PISA) allows
comparisons across educational systems, and helps explore the relationships
among self-concept, self-efficacy and educational outcomes in various
settings concerning student and school characteristics.

The dissertation comprises three empirical studies. Study I evaluates the
factor structure and measurement invariance of the constructs across
40 educational systems from the 2003 and 2012 PISA cycles. Study II
investigates potential paradoxical relationships between self-concept/
self-efficacy and achievement across different educational systems. Study
III focuses on Sweden, exploring relationships between self-concept/
self-efficacy and mathematics achievement in public versus independent
schools concerning sociodemographic factors. Collectively, the findings
highlight the importance of validating the measurement properties of these
constructs, warn against assuming their universal application across diverse
educational contexts, and underscores the relationships between self-
concept/self-efficacy and mathematics achievement, taking into account the
characteristics of students and schools.
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International Large-Scale Assessments

(ILSAs).
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