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Teacher job satisfaction is considered a crucial factor in retaining successful teachers in the workforce and for the
general well-being of teachers. Understanding the relationship between school working conditions with job
satisfaction is considered to be essential for enhancing teacher motivation, retention, and ultimately, student
outcomes. Following the influential study by Toropova et al. (2021), the current study employs regression
analysis of TIMSS 2019 data from 46 countries and benchmarking entities to investigate the relationship between
school working conditions — school leadership, student discipline, and teacher workload — and teacher job
satisfaction among secondary school teachers. The findings shed light on the specific aspects of school working
conditions that are significantly associated with teacher job satisfaction. The findings highlight a notable asso-
ciation between leadership support and student discipline with teacher job satisfaction in various countries.
Furthermore, our findings indicate that, on average, female teachers report higher job satisfaction than male
teachers across most countries, although country-specific workforce compositions may play a role in shaping this
relationship, and professional development was found to be positively correlated with teacher job satisfaction.
The effects of years of teaching experience, majoring in mathematics, and majoring in mathematics education
yielded inconsistent results. The results contribute to the existing research on teacher job satisfaction and provide
practical implications for policymakers, school administrators, and educational stakeholders to create supportive
and conducive working environments for teachers and contribute to the professional well-being of teachers
worldwide.

1. Introduction

The global teacher shortage is a serious problem, negatively associ-
ated with both student learning outcomes and the effectiveness of
educational systems as a whole (Carver-Thomas & Darling-Hammond,
2017; European Commission, 2021; Ingersoll, 2003). Due to chal-
lenges in attracting qualified individuals into the teaching profession,
many educational systems worldwide struggle with staff shortages and
the resulting scarcity of teacher quality (Viac & Fraser, 2020). The lack
of qualified teachers is related to challenges such as larger class sizes,
increased workloads for current teachers, and decreased educational
quality (Albulescu et al., 2018; Ronfeldt et al., 2013). To effectively
address this issue, a multifaceted approach is required, and improving

teachers’ job satisfaction is a fundamental component of this process
(Toropova et al., 2021). When teachers experience high levels of job
satisfaction, they are more likely to remain in the profession, contrib-
uting to both teacher retention and the attractiveness of the teaching
profession (Collie & Martin, 2017). By prioritizing teachers’ job satis-
faction, educational institutions can foster a more motivating work
environment that supports teacher well-being (Viac & Fraser, 2020).
Consequently, there is an urgent need to better understand the factors
associated with teachers’ job satisfaction and their relationship with
teaching and learning processes.

Teacher job satisfaction is not only crucial for addressing teacher
shortages but also for the daily experiences of teachers. Teachers play an
essential role in fostering a stimulating learning environment,
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supporting student success, and shaping the future of society. The
effectiveness of education systems is strongly related to teachers’ job
satisfaction, as it is associated with their efficacy (Buri¢ & Kim, 2021),
commitment (Blomeke et al., 2017; Klassen & Chiu, 2011), and career
longevity (Evans, 1997). Furthermore, when teachers are satisfied with
their work, they tend to demonstrate higher levels of engagement,
enthusiasm, and dedication (Collie et al., 2012; Stride et al., 2007),
leading to improved instructional quality and better student outcomes
(Klusmann et al., 2008a, 2008b; Kunter et al., 2013). Despite the widely
recognized importance of teachers in promoting student achievement
and cultivating an enriching educational environment, relatively few
studies have examined how school working conditions and teacher
characteristics relate to teacher job satisfaction, particularly in an in-
ternational context (Johnson et al., 2012; Sims, 2017).

A notable contribution to this field is the study by Toropova et al.
(2021), which systematically examined the relationship between school
working conditions, teacher characteristics, and teacher job satisfaction
using large-scale data from Sweden specifically using TIMSS 2015 data.
Their research highlighted the importance of factors such as leadership
support, workload, and student discipline in shaping teachers’ profes-
sional experiences. However, while their study provided valuable in-
sights, its findings were based on a single-country context, raising
questions about their generalizability across diverse educational set-
tings. Given the increasing emphasis on understanding cross-national
variations in teacher job satisfaction, there is a need to extend this
research to a broader, international context.

In response to this gap, our study builds upon and extends the work
of Toropova et al. (2021) by analyzing data from the Trends in Inter-
national Mathematics and Science Study (TIMSS) 2019, which includes
data from 46 education systems. By examining the relationship between
school working conditions (e.g., leadership support, student discipline,
and teacher workload) and teacher job satisfaction while also consid-
ering individual teacher characteristics, this study provides updated
insights across different education systems. Our research contributes to
the literature by offering an international comparative perspective,
helping to inform policymakers and educators on the broader structural
factors related to teacher job satisfaction.

Cross-national research offers important insights by allowing for the
comparison of patterns across diverse education systems, helping to
identify both universal and context-specific factors that are associated
with teacher job satisfaction. Scholars have emphasized that interna-
tional datasets, such as TIMSS, enable a broader understanding of how
institutional, cultural, and systemic contexts shape teaching conditions
(Hanushek & Woessmann, 2011; Schleicher, 2018). These comparisons
help inform evidence-based policy by highlighting the best practices and
structural challenges across countries. However, such research is not
without limitations. One frequently cited concern is the issue of
construct comparability—the extent to which concepts like job satis-
faction or leadership are understood similarly across cultural contexts
(Byrne & Van de Vijver, 2010; Rutkowski & Svetina, 2014). Addition-
ally, while international large-scale assessments (ILSAs) offer breadth,
they often sacrifice contextual depth and may not fully capture localized
nuances in teacher experiences (Crossley & Watson, 2010). Researchers
have also cautioned that cultural response styles, differences in school
systems, and language translation may introduce bias in cross-country
comparisons (He & van de Vijver, 2012). Despite these limitations,
when methodological safeguards such as measurement invariance
testing are employed, cross-national analyses remain a powerful tool for
generating globally relevant insights into educational phenomena.

1.1. Literature review

1.1.1. Teacher job satisfaction

Teacher job satisfaction has been a key area of research for over
seven decades due to its strong association with teacher retention,
instructional quality, and student outcomes (Judge et al., 2001).
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Satisfied teachers are more likely to remain in the profession, reducing
turnover rates and the need for replacements (Blomeke et al., 2016;
Ingersoll, 2017; Skaalvik & Skaalvik, 2011, 2017). The negative asso-
ciation between job satisfaction and teacher turnover is particularly
relevant as teacher shortages are a growing concern in many educational
systems worldwide (Carver-Thomas & Darling-Hammond, 2017; Garcia
& Weiss, 2019). Research suggests that teachers who perceive a negative
school climate or inadequate resources report lower job satisfaction,
which in turn contributes to higher attrition rates (Collie et al., 2012;
Olsen & Huang, 2019; Toropova et al., 2021).

Despite extensive discussions in the academic literature, there is no
universally agreed-upon definition of job satisfaction. Generally, it is
conceptualized as the level of fulfillment individuals experience in their
professional roles, particularly in relation to their working conditions
and expectations (Pepe et al., 2017). Expanding on Locke’s (1976)
definition, teachers’ job satisfaction can be understood as "a sense of
fulfillment and gratification resulting from being a teacher and from
working in a particular teaching job" (Mostafa & Pal, 2018, p. 15).

Recent studies utilizing international large-scale assessments have
provided further insights into teacher job satisfaction and its associa-
tions with working conditions. For instance, Fiitterer et al. (2023)
examined differences in job satisfaction between first-career and
second-career teachers using PISA data, highlighting the role of teacher
preparedness in shaping satisfaction. Similarly, Schirle et al. (2024)
explored how teachers manage to engage with professional literature
despite workload constraints, emphasizing that workplace conditions
might be related to their ability to integrate research-based practices
into teaching. Other studies using TALIS data have reinforced the idea
that satisfied teachers are less likely to leave their school or the pro-
fession altogether (Sims & Jerrim, 2020). The association between job
satisfaction and student learning has also been documented, with studies
showing that dissatisfied teachers may underperform in the classroom
(Klusmann et al., 2008a, 2008b; Lopes & Oliveira, 2020).

The literature on job satisfaction frequently distinguishes between
two main components: affective and cognitive (Locke, 1976; Moorman,
1993). The affective component pertains to teachers’ emotional re-
sponses to their work, such as feeling enthusiastic, inspired, or proud
(Locke, 1976). In contrast, the cognitive component involves evaluative
judgments regarding one’s profession, including comparisons between
expectations and actual working conditions (Moorman, 1993).

In the context of teaching, both affective and cognitive dimensions
play a role in shaping overall job satisfaction. Affective factors, such as
feeling motivated and engaged, influence a teacher’s daily experience in
the classroom, while cognitive factors, such as assessing the long-term
benefits of the profession, shape career commitment and retention
(Dicke et al., 2020; OECD, 2014b). Additionally, teacher-level variables,
such as gender, teaching experience, and professional development
participation, have been linked to differences in job satisfaction levels
(Aytac, 2015; Kyndt et al., 2016; Skaalvik & Skaalvik, 2015). Under-
standing how these dimensions interact is essential for improving
teacher well-being and reducing turnover rates.

This study adopts a conceptualization of teacher job satisfaction that
focuses on affective responses to the teaching profession. While broader
definitions often include both affective and cognitive components, the
available items in this study primarily capture teachers’ emotional
experiences—such as enjoyment, pride, and enthusiasm for their work
(see the Measures section for further details). Given the relevance of job
satisfaction to teacher motivation and retention, examining it within an
international comparative framework offers valuable insights for poli-
cymakers and education stakeholders seeking to improve teachers’
working conditions globally.

1.1.2. Related concepts

To provide a conceptual foundation for our study, we draw on
Herzberg’s Two-Factor Theory (Herzberg et al, 1959) and
Self-Determination Theory (SDT) (Deci & Ryan, 1985). These
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frameworks offer complementary perspectives on job satisfaction and
help explain how different aspects of the school environment affect
teachers’ professional experiences.

Herzberg’s theory distinguishes between hygiene fac-
tors—conditions that prevent dissatisfaction but do not necessarily
motivate—and motivators, which directly enhance job satisfaction. In
this framework, leadership support and student discipline are treated as
hygiene factors: they ensure a functional work environment and reduce
dissatisfaction but may not, on their own, foster intrinsic motivation.
Meanwhile, motivators such as perceived professional growth oppor-
tunities (e.g., through professional development) are more closely
linked to internal satisfaction and engagement. Teacher workload, while
not a motivator, is often a strong hygiene factor, where excessive de-
mands can lead to dissatisfaction.

Complementing Herzberg’s model, SDT posits that autonomy,
competence, and relatedness are core psychological needs that influence
motivation and well-being. Although autonomy (e.g., in workload
management or instructional choices) is not directly measured in this
study, professional development and leadership support may indirectly
foster a sense of competence and relatedness, respectively. By examining
these constructs through the lens of both theories, we identify relevant
variables—leadership, student behavior, workload, and teacher char-
acteristics—as meaningful predictors of job satisfaction. These frame-
works guided our selection and interpretation of variables and provide a
structure for understanding the complex nature of teacher motivation
and satisfaction.

1.1.3. School working conditions

The term "school working conditions" broadly encompasses the
diverse array of factors within an educational setting that have the po-
tential to association with teachers’ professional experiences and overall
well-being (Burkhauser, 2017; Ladd, 2011). Recognized as a funda-
mental dimension of the teaching profession, school working conditions
wield considerable influence over teachers’ motivation, effectiveness,
and job satisfaction (Bascia & Rottmann, 2011). These conditions
encompass a wide spectrum of elements embedded within the school
environment, which can exert both direct and indirect effects on
teachers’ job satisfaction. Key facets of school working conditions that
have been extensively studied and recognized for their relevance to
teacher job satisfaction include school leadership support, student
discipline dynamics, and teacher workload (Boyd et al., 2011; Kraft
et al., 2016; Ladd, 2011; Perryman & Calvert, 2020).

The identification of specific components within school working
conditions that exhibit the strongest correlations with teachers’ job
satisfaction holds significant potential in addressing challenges related
to teacher availability in educational institutions. Understanding the
nuanced interplay between these factors can inform targeted strategies
and interventions aimed at enhancing teacher job satisfaction, ulti-
mately contributing to the recruitment and retention of educators within
the teaching profession.

1.1.4. School leadership

Effective leadership in educational settings is strongly positively
associated with higher teacher job satisfaction, as it fosters clear
communication, access to resources, and professional development op-
portunities (Boyd et al., 2011). Teachers who perceive their school
leaders as competent, approachable, and supportive tend to report
greater job satisfaction and professional motivation (Skaalvik & Skaal-
vik, 2011). Supportive leadership, characterized by collaborative
decision-making, recognition of teachers’ efforts, and a culture of trust,
has been linked to lower stress levels, stronger workplace engagement,
and increased retention rates among educators.

Conversely, a lack of leadership support is negatively associated with
teacher job satisfaction, often leading to heightened stress, frustration,
and reduced motivation. When school administrators fail to provide
clear guidance, allocate adequate resources, or foster a supportive
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workplace culture, teachers are more likely to experience job dissatis-
faction, emotional exhaustion, and higher turnover intentions (Skaalvik
& Skaalvik, 2011). In schools where leadership is perceived as ineffec-
tive, teachers may feel isolated, disengaged, and undervalued, further
exacerbating job dissatisfaction.

Extensive research has consistently demonstrated that strong school
leadership is one of the most significant school working conditions
linked to teacher job satisfaction (Bogler & Nir, 2015; Boyd et al., 2011;
Johnson et al., 2012; Kraft et al., 2016; Ladd, 2011; Sims, 2020). In this
study, school leadership is conceptualized as the collaborative rela-
tionship between school leaders and teachers, particularly in instruc-
tional planning and decision-making. Understanding how effective
leadership contributes to positive teacher experiences is essential for
fostering a supportive and productive educational environment that
enhances teacher well-being and retention.

1.1.5. Student discipline

Student discipline, encompassing student behavior, conduct, and
adherence to school standards, is a critical factor in shaping teachers’
professional experiences. Disruptive behaviors such as disobedience,
negativity, and lack of classroom engagement can contribute to teacher
stress and burnout (Albulescu et al., 2018; Johnson & Birkeland, 2003).

Extensive research indicates that teachers’ job satisfaction is closely
tied to their perception of the school’s disciplinary climate. Teachers
who work in schools with well-behaved students, clear behavioral ex-
pectations, and a supportive disciplinary environment report higher job
satisfaction and reduced stress levels (Kraft et al., 2016; Sims, 2020;
Skaalvik & Skaalvik, 2011). In contrast, frequent classroom disruptions
and student misbehavior are associated with lower teacher job satis-
faction, as they increase emotional exhaustion, reduce instructional
effectiveness, and create a challenging work environment. This un-
derscores the importance of establishing effective disciplinary strategies
and a positive school climate to enhance teacher well-being, maintain
motivation, and support long-term teacher retention.

In our study, the conceptualization of student discipline mirrors the
definition used by Toropova et al. (2021), encompassing teachers’ per-
ceptions of students’ behavior in relation to their interactions with
teachers, adherence to school culture and regulations, and their overall
conduct within the educational environment.

1.1.6. Teacher workload

The term "teacher workload" encompasses the multitude of tasks,
responsibilities, and scheduled requirements that teachers face within
their profession (Cooper Gibson Research, 2018). This comprehensive
concept entails a wide range of duties, including preparing lessons,
maintaining effective classroom management, conducting student
evaluations, fulfilling administrative obligations, actively participating
in extracurricular activities, and continuously engaging in professional
development (Perryman & Calvert, 2020).

Extensive research has examined the relationship between teacher
workload and job satisfaction, highlighting its significant role in shaping
teachers’ professional experiences. Studies such as Ma and MacMillan
(1999) indicate that when teachers perceive their workload as
manageable, balanced, and reasonable, they are more likely to report
higher job satisfaction. Conversely, excessive job demands, including
administrative duties, large class sizes, and extended teaching hours, are
frequently associated with higher stress, burnout, and reduced job
satisfaction (Perryman & Calvert, 2020; Skaalvik & Skaalvik, 2011).
However, some research suggests that moderate workloads, particularly
when linked to professional growth and meaningful work, may not
necessarily decrease satisfaction and can even enhance motivation
under certain conditions (OECD, 2013).

Teachers’ autonomy in allocating their working hours across various
tasks plays a crucial role in job satisfaction and retention, which is
particularly relevant to the ongoing teacher shortages worldwide.
Research indicates that teachers with greater autonomy over their
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workload report higher job satisfaction and a stronger commitment to
the profession (Foster, 2019). Data from the OECD’s Teaching and
Learning International Survey (TALIS) 2018 suggests significant
cross-country variations in teacher autonomy, with those in decentral-
ized education systems often enjoying greater control over lesson
planning and task prioritization, contributing to lower burnout rates
(OECD, 2020). Moreover, studies show that teachers who have
decision-making power in their professional development are more
likely to stay in the profession (Brodie, 2021). The ability to manage
workload independently not only enhances perceptions of job manage-
ability but also mitigates stress, which is a key factor in preventing
attrition (Ingersoll & Strong, 2011). Given these findings, policies that
expand teachers’ autonomy—such as flexible scheduling, involvement
in school governance, and personalized professional development
opportunities—could be effective strategies to enhance job satisfaction
and address teacher shortages (National Foundation for Educational
Research (NFER), 2022).

The research conducted by the Organization for Economic Co-
operation and Development (OECD, 2013) further underscores the sig-
nificance of effectively managing teacher workload to promote higher
levels of job satisfaction among educators. Additionally, the study by
Skaalvik and Skaalvik (2011) corroborates these findings by demon-
strating that excessive teacher workload can lead to negative outcomes,
including increased stress and reduced job satisfaction.

In summary, these studies collectively emphasize that the relation-
ship between teacher workload and job satisfaction is a critical aspect of
the teaching profession. It underscores the importance of managing and
balancing workload effectively to foster a positive work environment for
teachers, ultimately enhancing their job satisfaction and overall well-
being in the field of education.

In our study, the conceptualization of teacher workload aligns with
that of Toropova et al. (2021), encompassing various aspects of a
teacher’s work such as instructional practices, administrative re-
sponsibilities, and guidance provided to students regarding their aca-
demic tasks.

1.1.7. Teacher characteristics and teacher job satisfaction

The selection of the five teacher characteristics—gender, years of
teaching experience, educational background (mathematics or mathe-
matics education), participation in professional development, and
workload perception—is based on previous research highlighting their
association with job satisfaction.

e Gender: Prior studies have produced mixed findings on gender dif-
ferences in teacher job satisfaction. While some research suggests
that female teachers report slightly higher job satisfaction due to
greater intrinsic motivation and relational engagement (Klassen &
Chiu, 2010; Menon & Athanasoula-Reppa, 2011), others have found
no significant gender differences (Crossman & Harris, 2006).
Teaching Experience: Research suggests that newer teachers expe-
rience lower job satisfaction due to early career challenges, while
mid-career teachers often report higher satisfaction (Aytac, 2015).
However, late-career teachers may experience declining satisfaction
due to burnout (Mertler, 2002).

Educational Background: The relationship between academic
specialization and job satisfaction has been underexplored in inter-
national studies. While some studies indicate that STEM teachers
experience lower job satisfaction due to higher workloads and
external accountability pressures (Sims, 2018), others report no
significant differences (OECD, 2020). Given that TIMSS focuses on
mathematics and science achievement, it is particularly relevant to
distinguish between teachers with and without a mathematics or
mathematics education background. Mathematics teachers often
face higher expectations regarding student performance, standard-
ized assessment outcomes, and curriculum demands. They are also in
high demand in the labor market, which might be related to their
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career mobility, stress levels, and long-term job satisfaction (Garcia
& Weiss, 2019). Prior research suggests that mathematics teachers
may experience different job satisfaction patterns compared to their
colleagues in other subjects due to these factors (Toropova et al.,
2021). By including this distinction, our study aims to provide a more
nuanced understanding of how subject-specific teaching experiences
relate to job satisfaction in different educational contexts.
Professional Development Participation: Engaging in continuous
professional development (CPD) is often associated with higher job
satisfaction, as it enhances teacher confidence and instructional
effectiveness (Bakkenes et al., 2010). However, if CPD requirements
are excessive or misaligned with teachers’ needs, they may
contribute to stress.

e Workload Perception: Teacher workload is a well-documented pre-
dictor of job satisfaction. When teachers perceive their workload as
excessive, they report higher stress and lower job satisfaction
(Perryman & Calvert, 2020; Skaalvik & Skaalvik, 2011). Conversely,
greater autonomy in workload management is associated with higher
satisfaction and retention rates (National Foundation for Educational
Research (NFER), 2022; OECD, 2013).

Therefore, to gain a better understanding of how teacher charac-
teristics are related to their perception of job satisfaction, further
research in this area needs to be conducted, utilizing data from diverse
countries. Our current study aims to address this gap by investigating
the effect of these teacher characteristics to obtain more comprehensive
information across countries. It is worth noting that while existing
literature provides valuable insights, effect sizes for teacher character-
istics are generally small, a point we aim to address in our analysis.

1.2. Current study

Based on the definitions and empirical evidence mentioned above,
this current study lays the foundation for researchers and policymakers
to further understand how school working conditions and teacher
characteristics are related teachers’ job satisfaction. Specifically, this
study aims to investigate the between leadership support, student
discipline, teacher workload, as well as individual factors such as
gender, teaching years, having a mathematics or mathematics education
background, and participation in professional development programs,
with teacher job satisfaction.

Research on the prediction of teacher job satisfaction has often been
divided into two distinct streams. On one hand, certain studies have
exclusively examined school working conditions, as evidenced by Sims’
investigations in 2017 and 2020. On the other hand, a separate body of
research, such as the work conducted by Menon and Athanasoula-Reppa
(2011), has focused solely on teacher characteristics. However, it is
paramount to acknowledge that teacher characteristics and working
conditions are not mutually exclusive but rather interconnected ele-
ments that collectively shape teachers’ job satisfaction. This recognition
underscores the need for a holistic examination of these factors in un-
derstanding the complexities of teacher job satisfaction. Furthermore, a
significant study by Toropova et al. (2021) examined the relationship
between school working conditions, teacher characteristics, and job
satisfaction in Sweden using TIMSS 2015 data, highlighting the impor-
tance of leadership support, student behavior, and workload. Their
findings demonstrated that favorable working conditions are strongly
associated with higher job satisfaction, but their study was limited to a
single-country context. Our study builds upon their work by expanding
the analysis to an international context using TIMSS 2019 data, allowing
for a broader understanding of how these relationships vary across
different education systems. Diverging from this domestic perspective,
our current study aspires to both replicate and enhance their research
endeavors by broadening the scope to an international context. Thus, the
ambition of our research is to provide a comprehensive and up-to-date
analysis of how these multifaceted factors interplay on a global scale.
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Specifically, we investigate the relationship between leadership support,
student discipline, teacher workload, as well as individual factors such
as gender, teaching years, having a mathematics or mathematics edu-
cation background, and participation in professional development pro-
grams with teacher job satisfaction. By utilizing the dataset of TIMSS
2019, which includes comprehensive information on school working
conditions and teacher perceptions, this study provides valuable insights
into this relationship at the international level.

In this study, we focused on eighth-grade mathematics teachers as
TIMSS provides teacher-level data specifically for this group. Our
analysis is guided by the structure of the TIMSS dataset, allowing us to
examine teacher job satisfaction within this context. This approach en-
sures consistency while making use of the most relevant data to address
our research questions.

This study was specifically guided by the following research
questions:

1. How are school-working conditions, such as student discipline,
leadership support, and teacher workload, associated with teacher
job satisfaction?

2. What is the relationship between teacher characteristics (e.g.,
gender, years of experience, educational degree (mathematics or
mathematics education), professional development) and job
satisfaction?

2. Method
2.1. Data

This research presents a secondary data analysis of data from the
latest cycle of the Trends in International Mathematics and Science
Study (TIMSS) in 2019 conducted by the International Association for
the Evaluation of Educational Achievement (IEA). TIMSS is a four-year
cycle study that is widely employed to evaluate the mathematics and
science competency of fourth and eighth grade students. In this study,
we focus on grade 8 only. Along with student proficiency levels, TIMSS
also gathers background data on students, parents, teachers and prin-
cipals to shed light on how background factors are related to students’
learning.

TIMSS applies a two-stage cluster stratified sampling strategy. In the
first stage, schools are randomly sampled with probability proportional
to their size (PPS) from the list of all schools in the population that
contain eligible students. The second sampling stage consists of selecting
at random one (or more) intact class from the target grade of each
participating school (Martin et al., 2020). To collect context informa-
tion, the mathematics teachers of the target sample were surveyed.
Therefore, our analysis focuses on teachers who teach 8th grade, which
should be considered when interpreting the generalizability of our
findings.

In this study, we use data from the eighth-grade mathematics teacher
questionnaires across all participating countries. This represents data
from 13,048 teachers in 46 countries and benchmarking entities. The
number of participating teachers from each country varies, ranging from
142 teachers in England to 1203 teachers in the United Arab Emirates.

2.2. Variables and measures

This section highlights the variables used in the current study, which
include three latent variables that were measured using scales con-
structed from items in the TIMSS 2019 teacher questionnaire. Latent
variables allow for the measurement of unobservable constructs, reduce
measurement error, enhancing the statistical power, reliability, and
better represents the concepts within the theoretical framework than
single items (Gustafsson, 2009). In addition, five teacher characteristics
including gender, teaching experience, teacher education in math and
math education, and professional development were included for this
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study. The items along with descriptive statistics for the international
pooled data can be found in Table 1. The Table also includes the item
names for reference and the model variables’ descriptive statistics. In the
Appendix, Tables Ala,/b show the scale and item statistics by country.

The outcome variable for this study is teacher job satisfaction which
consists of five items from the questionnaire. The items ask teachers how
often they have certain feelings about their role as a teacher (e.g., I am
content with my profession as a teacher, my work inspires me, etc.). The
items denoting teacher job satisfaction were recoded so that higher
values represent higher levels of teacher job satisfaction. Cronbach’s
alpha for the teacher job satisfaction scale was 0.907 for five items for
the pooled international data.

In this study, teacher job satisfaction is assessed using items from the
TIMSS 2019 teacher questionnaire. The selected items capture the af-
fective dimension of job satisfaction, reflecting teachers’ emotional re-
sponses to their profession—such as enjoyment, pride, and enthusiasm.

The following items are used to measure the affective component:

e I am enthusiastic about my job.

e My work inspires me.

e I am proud of the work I do.

e [ am content with my profession as a teacher.
e I find my work full of meaning and purpose.

Although some of these items may appear to have cognitive ele-
ments, in this study they are interpreted as part of the affective domain
due to their strong emotional undertones. Thus, teacher job satisfaction
is conceptualized and measured as an affective construct. This approach
aligns with prior research that highlights the central role of emotional
experiences in job satisfaction (Dicke et al., 2020; OECD, 2014b).

2.2.1. Independent variables

The variable of student discipline consists of five items from the
questionnaire. The items capture teacher perceptions about the extent to
which they agree about certain characterizations of student behavior
and conduct at their school (e.g., students behave in an orderly manner,
the school has clear rules about student conduct, etc.). The items
denoting student discipline were recoded so that higher values represent
better student behavior. Cronbach’s alpha for student discipline scale
was 0.882 for five items for the pooled international data.

The variable of teacher workload consists of five items from the
questionnaire. The items capture teachers’ agreement with several
statements regarding their level of work at the school (e.g., I have too
many teaching hours, I need more time to prepare for class, etc.). The
items denoting teacher workload were recoded so that higher values
represent higher levels of teacher workload. Cronbach’s alpha for
teacher workload scale was 0.729 for five items for the pooled inter-
national data.

Compared to the measures of student discipline and teacher work-
load, the measure of school leadership was constructed using responses
to a single item. Specifically, the single item asks teachers to charac-
terize the level of collaboration between teachers and school leadership
from very low (1) to very high (5).

3. Analytical strategy

Our analytical approach involves a two-step process to comprehen-
sively investigate the relationships between school working conditions
and teacher job satisfaction. In the initial step, we formulate latent
variables for school working conditions and job satisfaction. A single-
level analysis was conducted at the teacher level, as the study does
not include school- or classroom-level variables, and each teacher’s
response is treated as an independent observation. The percentage of
missing values at the item level was low across all variables used in the
analyses (about 10 %), with no significant differences observed across
items and countries. Given the minimal amount of missing data, we
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Table 1
Descriptive statistics of the current study’s variables for pooled data.

Variable Indicator/Statement N Min Max M SD

Teacher Job Satisfaction: How often do you feel the following way about being a
teacher? Never (1) -sometimes (2) -often (3) -very often (4)

BTBGOSA I am content with my 12,037 1 4 3.43 0.68
profession as a
teacher

BTBGOSB I find my work fullof 12,039 1 4 3.52 0.64
meaning and purpose

BTBGO8C I am enthusiastic 12,037 1 4 3.45 0.67
about my job

BTBGO8D My work inspires me 12,042 1 4 3.35 0.72

BTBGOSE I am proud of the 12,052 1 4 3.53 0.65

work I do
Teacher Workload: The extent to which you agree or disagree with each of the
following. Disagree a lot (1) to agree a lot (4).

BTBGO09B 1 have too much 11,734 1 4 2.95 0.87
material to cover in
class

BTBG0O9C I have too many 11,708 1 4 2.49 0.95
teaching hours

BTBG0O9D I need more time to 11,724 1 4 2.79 0.90
prepare for class

BTBGO9E I need more time to 11,723 1 4 3.37 0.73
assist individual
students

BTBGO9H I have too many 11,727 1 4 2.49 1.00

administrative tasks
Student Discipline: About your current school, the extent to which you agree or
disagree. Disagree a lot (1) to agree a lot (4).

BTBGO7D The students behave 11,991 1 4 3.07 0.79
in an orderly manner

BTBGO7E The students are 11,981 1 4 3.14 0.76
respectful of the
teachers

BTBGO7F The students respect 11,985 1 4 2.94 0.83
school property

BTBGO07G This school has clear 11,992 1 4 3.47 0.69
rules about student
conduct

BTBGO7H  This school’s rules 11,992 1 4 3.26 0.78

are enforced in a fair
and consistent
manner
Leadership Support: How would you characterize each of the following within your
school? Very low (1) to very high (5).
BTBGO6L Collaboration 12,008 1 5 3.84 0.89
between school
leadership and
teachers to plan inst.
Teacher Gender: Are you female or
male?
BTBG02 Male/Female 12,095 4792 7303(f)
(m)
Teaching years: By the end of this school year, how many years will you have been
teaching altogether?

BTBGO1 How many years 12,066 0 59 15.5 10.41
have you been
teaching?
Mathematics: During your education, what was your major or main area(s) of study?
Mathematics
BTBGO5A Mathematics as main 11,856 2863 8993(yes)
area of study (no)

Mathematics education During your education, what was your major or main area(s)
of study? Education-Mathematics

BTBGOSF Mathematics 11,726 5801 5925(yes)
education as main (no)
area of study
Professional Develop : In the past two years, how many hours in total have you
spent in formal for mathematics?
BTBM23 How many hours of 11,942 1 5 3.34 1.319

professional
development did you
have? None (1) — Less
than 6 h (2) -6-15h
(3)16-35h (4) -
More than 35 h (5)
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applied listwise deletion to ensure consistency in the analyses. This
approach retained cases with complete data while maintaining the
robustness of the results. To ensure the validity of our measures across
diverse contexts, we test for measurement invariance. In the second step
of our analysis, we employ regression models to explore the relation-
ships between these measures and teacher job satisfaction. Each of these
steps will be elaborated upon in greater detail in the subsequent sec-
tions, providing a comprehensive methodological framework for our
study.

3.1. Creating scales for school working conditions

3.1.1. Measurement validation (CFA and factor loadings)

First, a confirmatory factor analysis (CFA) was conducted to assess
the model fit for each of the scales, including teacher job satisfaction,
teacher workload, and student discipline, individually for all partici-
pating countries. To achieve this, we estimated a unidimensional model
for each scale and systematically explored correlations among residuals
in cases where the initial model fit indicated room for improvement.

To assess the consistency of the model data within each country, the
Comparative Fit Index (CFI), Tucker-Lewis index (TLI) as goodness of fit
statistics, and Root Mean Square Error of Approximation (RMSEA) and
Standardized Root Mean-Squared Residual (SRMR) as residual fit sta-
tistics, are used. It is relevant to point out that the better the model fits,
the closer the CFI and TLI values are to 1 and the closer RMSEA and
SRMR are to 0. According to Hu & Bentler (1999) and Rutkowski &
Svetina (2014), an acceptable model fit is defined as having CFI > .90,
TLI > .90, RMSEA < .10; and SRMR < 0.08 values.

3.1.2. Measurement invariance (cross-country comparability check)

Measurement instruments or indicators should be interpreted in the
same manner for each group in the research to establish valid compar-
isons of average scores across various groups (Byrne & Van de Vijver,
2010). For this reason, cross-cultural comparability of these scales was
subsequently investigated using a multi-group confirmatory factor
analysis (MG-CFA) across all educational systems. Based on Brown
(2015), we estimate configural, metric, and scalar invariance models,
building the process up from the least restrictive model to the most
restrictive model in order to estimate the measurement invariance
models.

Measurement invariance is tested in phases, starting with configural
invariance. It is connected to a model where the latent structure is the
same for all groups (Kline, 2011). Each group is assumed to have equal
factor loadings under metric invariance. Latent variances and co-
variances between latent variables can be compared if this level of
invariance is confirmed (Kline, 2011). At scalar level invariance, it is
assumed that item constants and intercepts are comparable across
groups. Measurement invariance must meet the more restrictive level
(scalar invariance) in order to compare these constructs’ means across
countries however this is often a challenge (Kline, 2011). In our case, we
aim to compare the coefficients in the regressions rather than mean
levels across countries. Thus, reaching metric level invariance is satis-
factory in this study.

Configural invariance was investigated by implementing a multiple
group confirmatory factor analysis (MG-CFA) to verify the measurement
model. In order to evaluate MG-CFA results, change in CFI (ACFI) and
change in RMSEA (ARMSEA) values were considered in order to eval-
uate metric and scalar invariance. We used the criteria suggested by
Chen (2007) and Rutkowski and Svetina (2014). To determine metric
invariance, these authors suggest a slightly more liberal criterion of
around — 0.020 for ACFI and 0.030 for ARMSEA. To determine scalar
invariance, the traditional cut-off values were taken into consideration,
i.e., — 0.010 for ACFI and a ARMSEA of 0.010.
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3.1.3. Exploring the relationship between teacher working conditions and
characteristics with teacher job satisfaction

To answer the research questions, we first conduct a regression
analysis using pooled data and then estimated separate regression
models for each educational system. In these models, we examine the
relationship between school working conditions and teacher charac-
teristics with teacher job satisfaction. The regression model estimated
for each education system is outlined below.

The dependent variable job satisfaction (Job_Sat) was regressed on
the three working conditions measures and five and teacher
characteristics:

Job_Sat = p0 + B1 * Teach_Workload + 2 * Stu_Dis + p3 * Lead_Sup
+ p4 * Gender + B5 * Teach_Years + p6 * Maths + p7 * Maths_Ed
+PB8*PD +¢

In this study, our primary focus lies in examining the relationship
between school working conditions and teacher characteristics with job
satisfaction. For example, this study examines the overall relationship
between gender and teacher job satisfaction across countries without
distinguishing between workforce compositions. While differences in
gender representation may exist, our primary focus remains on identi-
fying general trends in teacher job satisfaction across diverse education
systems. As our research objectives revolve exclusively around teacher-
level variables, we made a deliberate choice not to employ teacher
weights in our analysis. The use of teacher weights is typically relevant
when considering student-level outcomes or characteristics, which fall
outside the scope of our investigation. Our decision aligns with the
specific goals and parameters of this research, ensuring that our analysis
accurately reflects the relationships between teacher-related factors and
job satisfaction. All estimations were performed using Mplus 8.4
(Muthen & Muthen, 2019) and executed in the R statistical software (R
Core Team, 2019; Rosseel, 2012).

4. Results

In this section, latent measurement models of teacher job satisfac-
tion, teacher workload and student discipline are constructed and
evaluated based on standardized factor loadings and model fit indices.

4.1. A latent model of teacher job satisfaction, teacher workload and
student discipline

4.1.1. Measurement validation (CFA and factor loadings)

We modeled separate CFA models to evaluate the three scales for
teacher job satisfaction, teacher workload and student discipline. First, a
latent model of the dependent variable, teacher job satisfaction, was
constructed and evaluated. To achieve an optimal model fit, we intro-
duced correlated residuals between the items “I am content with my
profession as a teacher” and “I find my work full of meaning and pur-
pose.” This adjustment, based on insights from previous research by
Evans (1997) and Toropova et al. (2021), contributed to an improved
model fit. The initial model achieved a perfect fit to the data, with the
indicator ’I am enthusiastic about my job’ exhibiting the highest factor
loading (0.871), while the remaining indicators ranged from 0.762 to
0.866 (Table 2).

Second, a latent model of the independent variable, teacher work-
load, was constructed and evaluated. To ensure an optimal model fit, we
assessed the factor loadings and introduced correlated residuals as
necessary. The model achieved a good fit to the data, with the indicator
“need more time to prepare for class” displaying the highest factor
loading (0.780), while the remaining indicators exhibited factor load-
ings ranging from 0.486 to 0.614.

The teacher workload construct encompasses both instructional and
non-instructional responsibilities, reflecting the multifaceted nature of
teachers’” professional demands. While the item measuring administra-
tive tasks (’I have too many administrative tasks’) has a slightly lower
factor loading (0.486), it remains within an acceptable range for
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Table 2
Measurement models.
Construct Items Factor
Loadings
Teacher Job Satisfaction
BTBGOSA I am content with my profession as a teacher 0.762
BTBGO8B 1 find my work full of meaning and purpose 0.773
BTBGO8C I am enthusiastic about my job 0.871
BTBGO8D My work inspires me 0.866
BTBGOSE I am proud of the work I do 0.768
Residual BTBGOS8A-BTBGO8B 0.202
correlation
Model fit indices ~ CFI = 0.995, TLI = 0.987, RMSEA = 0.065, SRMR = 0.010,
N = 11,985
Teacher
Workload
BTBG09B I have too much material to cover in class 0.517
BTBG09C I have too many teaching hours 0.568
BTBG09D I need more time to prepare for class 0.780
BTBGO9E I need more time to assist individual students 0.614
BTBGO9H I have too many administrative tasks 0.486
Residual BTBG09B-BTBG09C 0.114
correlation
Model fit indices ~ CFI = 0.976, TLI = 0.939, RMSEA = 0.077, SRMR = 0.021,
N =11,631
Student
Discipline
BTBGO7D The students behave in an orderly manner 0.864
BTBGO7E The students are respectful of the teachers 0.894
BTBGO7F The students respect school property 0.831
BTBG07G This school has clear rules about student 0.551
conduct
BTBGO7H This school’s rules are enforced in a fair and 0.624
consistent manner
Residual BTBGO7G-BTBGO7H 0.523

correlation
Model fit indices ~ CFI = 0.995, TLI = 0.987, RMSEA = 0.061, SRMR = 0.013,

N=11,911

Note. Factor loadings and model fit for pooled international data.

inclusion (Hair et al., 2010; Kline, 2011). Despite this moderate loading,
the overall Cronbach’s alpha (0.729) for the teacher workload scale
indicates acceptable internal consistency, supporting its retention in the
model. Research suggests that factor loadings above 0.40 can still
meaningfully contribute to construct validity, particularly when the
item captures an essential aspect of the underlying construct (Kline,
2011). Given its theoretical relevance and role in shaping teacher
workload perceptions, the administrative tasks item was included to
ensure a comprehensive representation of workload. Prior studies (Ma &
MacMillan, 1999; Perryman & Calvert, 2020) highlight that adminis-
trative burden significantly contributes to teacher stress and job
dissatisfaction, further reinforcing its importance in the scale.

Lastly, a latent model of the independent variable, student discipline,
was constructed and evaluated. In order to ensure the highest model fit
quality, we examined the factor loadings and incorporated correlated
residuals where necessary. Remarkably, the model achieved an excellent
fit to the data, with the indicator “The students are respectful of the
teachers” exhibiting the highest factor loading (0.894), while the
remaining indicators displayed factor loadings ranging from 0.551 to
0.864. It is worth noting that the pairs of items “This school has clear
rules about student conduct” and “This school’s rules are enforced in a
fair and consistent manner” showed significant similarities in terms of
adherence to school rules, consistent with the findings of Toropova et al.
(2021). To enhance the model fit further, we, therefore, introduced
corresponding correlated residuals between BTBGO7G and BTBGO7H.

4.2. Multi-group confirmatory factor analysis

After evaluating the model fit for the pooled data, we investigated
the invariance of the three measurement models across countries.
Table 3 shows the results of each invariance level and the change in CFI



N. Eryilmaz et al.

Studies in Educational Evaluation 86 (2025) 101474

Table 3

Measurement invariance across countries.
Model x2 df CFI RMSEA ARMSEA ACFI Ay2 Adf
Teacher Job Satisfaction
Configural 451.42 184 0.986 0.074 643.955 180
Metric 1068.72 364 0.963 0.086 0.012 — 0.02 2216.882 360
Scalar 2471.962 544 0.897 0.116 0.03 — 0.06 1752.141 180
Teacher Workload
Configural 496.065 180 0.974 0.082 540.156 176
Metric 1036.221 356 0.945 0.086 0.004 — 0.029 5685.227 352
Scalar 6181 532 0.540 0.202 0.116 — 0.405 5145.071 176
Student Discipline
Configural 332.818 184 0.993 0.056 497.417 180
Metric 827.105 364 0.979 0.07 0.014 — 0.02 2506.179 360
Scalar 2767.094 544 0.9 0.125 0.055 - 0.07 2139.452 180

Note. y2 values apply the Satorra-Bentler correction, df = degrees of freedom, the invariance models are specified with the same residual correlations as in Table 2

(BTBGOSA-BTBGO8B; BTBGO9B-BTBG09C; BTBG07G-BTBGO7H).

for all countries. At the configural invariance level, the general model fit
indices are within an acceptable range. When moving from configural
invariance to metric invariance, the change in the CFI should be
maximum around 0.020, for teacher job satisfaction, student discipline
and teacher workload scales, this criterion is met, which means these
three scales met metric level invariance. However, when moving from
metric level invariance to scalar level invariance for the teacher job
satisfaction, student discipline and teacher workload scales, the change
in CFI should not exceed around 0.01. However, in our case, the change
in CFI for these three scales is greater than 0.01, which means that these
three scales did not reach scalar level invariance. In summary, the
teacher job satisfaction, student discipline, and teacher workload scales
reached metric level invariance, which allows us to make comparisons
of associations, such as correlation and regression coefficients, between
groups. It is important to note that we utilized factor scores after
achieving metric invariance, facilitating meaningful comparisons. Fac-
tor scores were employed as they provide a more interpretable repre-
sentation of latent constructs and enhance the clarity of comparative
analyses. However, we are unable to make comparisons of means.

4.3. Association between teacher job satisfaction with school working
conditions and teacher characteristic (pooled data)

We estimate two sets of regression models in this study. First, we
estimate a baseline model using pooled international data to provide a
comprehensive overview of the relationship between school-working
conditions, teacher characteristics, and teacher job satisfaction across
all participating education systems. Subsequently, we estimate separate
regression models for each education system to explore variations in
these relationships at the national level. This dual approach allows us to
assess the global patterns as well as the specific dynamics within indi-
vidual countries, providing a more comprehensive understanding of the
factors influencing teacher job satisfaction (Table 4).

Table 4
Standardized regression estimates for pooled international data.
Estimate Standard Error

Leadership Support —0.013
Student Discipline - 0.013
Teacher workload - 0.012
Gender —0.022
Teaching years — 0.001
Mathematics —0.025
Mathematics Education —0.021
PD — 0.008
Leadership Support —0.013

*p < 0.05.
“* p < 0.001.
" p <0.01.

The regression models demonstrate the estimates of the relationship
between teacher job satisfaction and school-working conditions and
teacher characteristics which consists of leadership support, student
discipline, teacher workload, gender, years of teaching, mathematics,
and mathematics education as main major and professional develop-
ment. This is done for pooled data first to show general pattern.

In this pooled data regression analysis, the relationship between
various factors and teacher job satisfaction was examined. The results
indicate that leadership support and student discipline have a positive
relationship with teacher job satisfaction, suggesting that higher levels
of support and better student behavior contribute to increased job
satisfaction. Conversely, teacher workload, teaching years, and being
female appear to have a negative relationship with job satisfaction, with
more workload, longer teaching experience, and being female playing
roles in reducing satisfaction levels. Participation in professional
development, on the other hand, positively affects job satisfaction.
However, having a mathematics major or a mathematics education
major does not seem to be significantly related to teacher job satisfaction
in this analysis. These findings are based on a substantial dataset
comprising numerous observations for the pooled data.

4.4. Country-specific regression results

Furthermore, the aforementioned analyses were carried out for 46
participating countries in TIMSS 2019. The parameter estimates of eight
variables with their significance levels and standard errors in paren-
theses and correlation are provided along with information on the
sample size of teachers for each participating country (see Figs. 1 and 2
and Table A2a in Appendix).

The results show a consistent pattern across most countries. Lead-
ership support was found to be positively related to indicators of teacher
job satisfaction across countries. This relationship is statistically signif-
icant in most countries (27 countries). That is, teachers who have more
leadership support from their principals tend to have a higher level of
job satisfaction than teachers who have less leadership support from
their principals.

A similar pattern to the one found for leadership support can be seen
in the relationship between student discipline and teacher job satisfac-
tion across different countries. The student discipline scale was a posi-
tive, statistically significant predictor (p < 0.001, p < 0.01 or p < 0.05)
of teacher job satisfaction except for in two educational systems: West-
ern Cape and Gauteng. This relationship is also positive but non-
significant for Western Cape and negative and non-significant for Gau-
teng. Therefore, teachers who have students who are more disciplined
tend to have higher job satisfaction than teachers who have students
who are less disciplined.

When it comes to teacher workload, there is a mixed pattern across
different countries. Teacher workload was negatively related to teacher
job satisfaction in 37 countries. This relationship is statistically
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Fig. 2. Estimates & significance levels from models for each country with standard errors for teacher characteristics.

significant in 14 countries. For most countries, we can conclude that
teachers who have higher workloads tend to have less job satisfaction
than teachers who have lighter workloads. In eight countries (Georgia,
Hungary, Iran, Kazakhstan, Malaysia, Romania, Saudi Arabia and
Moscow), teachers who have higher workloads tend to have more

teacher job satisfaction than teachers who have less workload.
Moreover, we investigated the relationship between teacher job
satisfaction and teacher characteristics which consists of gender, years
of teaching, mathematics, and mathematics education as main major
and professional development. While female teachers reported higher
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average job satisfaction than male teachers in 35 countries, this differ-
ence was statistically significant in only 12 countries. Therefore, no
systematic gender difference in job satisfaction can be inferred across all
countries, and the observed variations should be interpreted with
caution. Professional development is positively related to teacher job
satisfaction in 40 countries although this relationship is significant in
only 9 countries. When it comes to years of teaching, mathematics and
mathematics education as main major, there are inconsistent results
across different countries. Notably, these relationships tend to exhibit
minor associations, emphasizing the nuanced nature of the association
of these variables with teacher job satisfaction, suggesting that the effect
of years of teaching and academic background on job satisfaction is
subtle and context-dependent.

5. Discussion

This study aimed to examine the relationship between school
working conditions, teacher characteristics, and teacher job satisfaction
across 46 countries and benchmarking entities using the TIMSS 2019
dataset. Drawing inspiration from the pioneering work of Sims (2017)
and taking into account the insights provided by Toropova et al. (2021),
we contribute to the field by using the more recent TIMSS 2019 data to
investigate the relationship between school working conditions, teacher
characteristics, and teacher job satisfaction in a comparative manner.
This study updates those results by using more recent TIMSS 2019 data.
Overall, the findings of this study suggest that school working conditions
play a more significant role than teacher characteristics in predicting
teacher job satisfaction across countries. This section presents and dis-
cusses the main findings in line with the research questions of the study.

5.1. School working conditions

In our cross-national study of school working conditions, teacher
workload emerges as a pivotal factor being associated with teacher job
satisfaction. As we delve into the implications of our findings, we begin
by examining the multifaceted relationship between teacher workload
and job satisfaction, shedding light on the nuanced patterns that
unfolded across the 46 participating countries in TIMSS 2019. In many
countries, teacher workload emerged as a critical determinant of teacher
job satisfaction, consistently exerting a negative association with their
overall contentment in their roles. Our analysis underscores the critical
role that workload plays in shaping teachers’ professional experiences
and overall job satisfaction, offering valuable insights for educators,
policymakers, and researchers seeking to enhance the teaching profes-
sion worldwide. This result suggests that teachers who have a heavy
workload may experience increased stress and burnout. Managing
numerous obligations, demands, and deadlines can be challenging and
draining for educators. Consequently, they may feel overwhelmed,
exhausted, and ultimately dissatisfied with their job. This finding aligns
with the findings of Skaalvik and Skaalvik (2016), whose study revealed
that reduced teacher job satisfaction is a consequence of an excessive
workload, which is strongly associated with psychological exhaustion
and a higher inclination to leave the teaching profession. Although
non-significant results were observed in some countries, our study’s
findings underscore the importance of a manageable workload for
teachers’ job satisfaction. It is possible that the relative importance of
different aspects of teacher workload varies across countries due to
differences in school administrative structures and teacher re-
sponsibilities. Future research could further explore cross-national var-
iations in factor loadings to assess whether different dimensions of
teacher workload have differential effects on job satisfaction depending
on the education system context.

A particular aspect of the school working conditions—student dis-
cipline—was significantly and positively associated with teachers’ job
satisfaction almost everywhere when examined consecutively. This
result suggests that teachers who have less disruptive students might
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better handle work-related challenges in the class, resulting in increased
teacher job satisfaction. Teacher cooperation and student discipline also
turned out as important for teacher perceptions of job satisfaction, a
result well corroborated by previous research (Borman & Dowling,
2008; Ingersoll, 2017; Wang et al., 2020; Sims, 2017; Toropova et al.,
2021). Our study’s findings also expand the results of previous research
by using recent TIMSS 2019 data. One way of explaining this inconsis-
tency might be that teachers who have more disciplined students might
feel less stress and burnout and eventually lead to higher teacher job
satisfaction (McCarthy et al., 2009). It can also be argued that teachers
who are not satisfied in their current jobs may have an impact on how
students behave in the classroom or school. Therefore, it is suggested
that future longitudinal research investigate how varying student
discipline might be related to teacher satisfaction with their jobs.

The other aspect of the school working conditions - leadership
support — was positively associated with teacher job satisfaction and it is
significant in slightly more than half of the participating countries. This
result suggests that school principals that are approachable and sup-
portive with planning for instruction have a positive association with
teachers’ job satisfaction in a direct manner. Our findings echo the
studies conducted by Aldridge and Fraser (2016) with Australian high
school teachers and Toropova et al. (2021) in the Swedish context with
eighth grade students’ mathematics teachers and by Bogler (2001) for
Israeli teachers and by Sims (2020) in the England context using TALIS
2013 data. Therefore, based on the literature, it was advised the future
studies on principal support for teacher job satisfaction across countries
by Aldridge and Fraser (2016). This study expanded the previous studies
by focusing on 46 countries and benchmarking entities with TIMSS 2019
data. However, narrow measures of school leadership support might
restrict us to get more detailed information in this sense.

The results of this study reveal significant cross-country variations in
the relationship between teacher job satisfaction and its predictors.
While leadership support consistently showed a positive relationship
with teacher satisfaction in 27 countries, this pattern was not universal.
Similarly, student discipline was positively associated with job satis-
faction in most countries, but the relationship was not observed or even
reversed in the educational systems of Western Cape and Gauteng. This
finding highlights the importance of considering local contexts when
examining teacher job satisfaction. The association between teacher
workload and job satisfaction also varied across countries. In 37 coun-
tries, a negative relationship was found, while in Georgia, Hungary,
Iran, Kazakhstan, Malaysia, Romania, Saudi Arabia, and Moscow, the
association was positive, suggesting that the way workload is perceived
may differ depending on national policies and working conditions.
Regarding teacher characteristics, female teachers reported higher job
satisfaction than their male colleagues in most countries, though the
statistical significance of this relationship varied. Similarly, professional
development was positively associated with job satisfaction in 40
countries, though this association was statistically significant in only a
subset of them. The relationships between years of teaching, mathe-
matics as a major, and teacher job satisfaction were less consistent,
suggesting that these factors may be more context-dependent. These
findings indicate that while certain aspects of school working condi-
tions, such as leadership support and student discipline, show consistent
associations with job satisfaction, the strength and direction of these
relationships differ depending on country-specific educational policies,
systems, and sociocultural factors. This underscores the importance of
adopting a comparative, country-specific approach when examining
teacher job satisfaction internationally.

5.2. Teacher characteristics

In our study, female teachers reported higher job satisfaction than
their male colleagues in most countries. Previous research has indicated
varying relationships between teacher gender and job satisfaction,
which can be attributed to the intricate and multifaceted nature of
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gender, influenced by diverse social, cultural, economic, and political
factors. Moreover, these relationships may exhibit notable differences
across the countries examined in our study. However, the gender dif-
ferences observed in our study can be seen in a broader global
perspective, as it aligns with findings from many countries where female
teachers consistently report higher levels of job satisfaction compared to
male teachers. This finding expands upon the previous study conducted
by Toropova et al. (2021) which focused only on the Swedish context
using TIMSS 2015 data.

There might be several reasons as to why female teachers have
higher level of teacher job satisfaction than male teachers. One possible
explanation for the higher job satisfaction among female teachers in
most participating countries, regardless of their context, could be their
alignment with the teaching profession and a stronger sense of fulfill-
ment derived from this connection (Berge, 2004; Drudy et al., 2005).
Additionally, women are often perceived as possessing intrinsic
maternal and empathic attributes, which can be positively related to
their interactions with colleagues, students, and the broader school
community (Acker, 1995). This capacity to relate to and empathize with
others may contribute to their higher job satisfaction. Another factor to
consider is the importance of work-life balance, which might be more
significant for female teachers. Achieving work-life balance can lead to
greater job satisfaction and well-being (Weiner, 2006). It is worth noting
that while these reasons might partially explain the gender differences in
job satisfaction, the issue is complex, and contextual factors should also
be considered. We should be careful in interpreting this result as this
study only focused on eighth grade mathematics teachers. This mecha-
nism might vary depending on the grade level of teachers or subject
taught by teachers (for example science and language). These issues
need further investigations to gain deeper and better understanding of
teacher job satisfaction, overall.

Furthermore, it is important to note that years of teaching, mathe-
matics, and mathematics education as the main major did not provide us
with a clear picture, as they yielded inconsistent results across different
countries. Based on this finding, it is recommended that future research
examine the specific contextual factors that may be responsible for the
variable outcomes found for the number of years of teaching, the subject
matter, and mathematics / mathematics education as the primary major
in various nations.

The positive relationship between the hours of professional devel-
opment taken by teachers and their job satisfaction, as found in this
study and consistent with previous research conducted by Ingersoll et al.
(2014) and Kraft et al. (2016), highlights the importance of prioritizing
and investing in high-quality professional development opportunities
for teachers. This recommendation is crucial for educational institutions
and policymakers to enhance teacher satisfaction, improve teacher
retention, and ultimately enhance the overall quality of education.

5.3. Limitations and suggestions for future directions

This study has limitations that should not be disregarded. First, the
cross-sectional nature of our data is one of the study’s limitations. Many
research studies already in existence employ a cross-sectional approach
that provides a brief description of the associations between working
conditions in schools, the characteristics of teachers, and job satisfac-
tion. An evaluation of cumulatively extended processes was not possible
since the studied data was restricted to one time in the educational ca-
reers of the teachers. Therefore, in the future studies, the dynamic na-
ture of these interactions can be better understood through longitudinal
studies that follow teachers over an extended amount of time, and they
can also assist in identifying the factors that contribute to long-term job
satisfaction. With the recent release of TIMSS 2023, future research can
build upon our findings by testing whether the relationships identified in
this study remain consistent over time. This would provide valuable
insights into the stability of teacher job satisfaction patterns and the
evolving role of school working conditions across educational systems.
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Second, quantitative measures and surveys created by researchers
are commonly used in studies in this area of research and it might lead to
bias as it is self-reported data (Rosenman et al., 2011). Moreover, our
conceptualizations of the constructs used in this study are limited by the
related questionnaires used by IEA in TIMSS 2019. So, we cannot cap-
ture all parts of school working conditions constructs with limited
questions. Therefore, qualitative research is required to examine
teachers’ individual experiences, perspectives, and standpoints in
reference to their working environments and level of job satisfaction.
This could provide a deeper awareness of the complicated variables
affecting teacher satisfaction.

Although the teacher workload scale demonstrated acceptable reli-
ability, one item (I have too many administrative tasks’) exhibited a
slightly lower factor loading (0.486). However, it was retained due to its
theoretical relevance and its alignment with previous studies on teacher
workload stress (Perryman & Calvert, 2020; Skaalvik & Skaalvik, 2011).
Moreover, while this study utilizes well-documented large-scale assess-
ment (LSA) data, the validity of the selected indicators to operationalize
the constructs warrants further discussion. Although the measures used
align with prior research and theoretical frameworks, some constructs
may not fully capture the complexity of teacher job satisfaction and
school working conditions, as LSAs often rely on self-reported data.
Future research could benefit from a deeper exploration of construct
validity by incorporating additional latent variable modeling techniques
or triangulating survey responses with observational or administrative
data.

Third, existing research often overlooks the intersectionality of
teacher identities, that is, how multiple characteristics such as gender,
race/ethnicity, socioeconomic status (SES), and career stage interact to
shape teachers’ experiences in schools (Crenshaw, 2013; Shields, 2017).
This omission can lead to incomplete understanding of how school
working conditions affect teacher job satisfaction. For example, prior
studies have shown that women of color or teachers from lower SES
backgrounds may face unique workplace stressors or marginalization
not captured when identities are examined in isolation (Santoro, 2021).
Future research should apply an intersectional lens to examine how
combinations of these identities interact with school leadership, work-
load, and student discipline—factors that may be experienced differ-
ently depending on teachers’ social positioning. Additionally, variations
in workforce composition, particularly the proportion of female teachers
in different countries, may moderate the observed relationship between
gender and job satisfaction (OECD, 2020). This underscores the impor-
tance of including contextual and structural variables, such as national
gender norms or school-level demographic profiles, in future
cross-national analyses.

We should bear in mind that the findings may be limited to the
specific group of teachers included in each participating country, as this
study focused on eighth-grade mathematics teachers. While this study
provides valuable insights into the relationship between school working
conditions and teacher job satisfaction, it is important to acknowledge
that the TIMSS teacher sample is drawn from teachers instructing na-
tionally representative student samples rather than being a fully repre-
sentative sample of the broader teacher population. As a result, findings
should be interpreted as reflective of the experiences of teachers within
the sampled student cohorts rather than being fully generalizable to all
teachers. Future research could explore the implementation of teacher-
centered weights, as proposed by Haberman et al. (2024), to improve
the representativeness of teacher-level analyses in international
large-scale assessments. In addition, given the broad, cross-national
scope of the current study, future research could benefit from more
in-depth, country-specific investigations that examine how local policy
environments, workforce compositions, and school governance struc-
tures mediate the relationship between school working conditions and
teacher job satisfaction. For example, qualitative case studies or
mixed-methods research in selected countries could explore how
teachers interpret leadership support or manage workload within
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particular institutional or cultural settings. Studies might also investi-
gate regional disparities within countries or examine how policy reforms
(e.g., decentralization, teacher autonomy policies, or new evaluation
systems) influence job satisfaction longitudinally. Moreover, longitudi-
nal studies tracking teacher satisfaction over time—especially using
newer waves of TIMSS or TALIS data—could shed light on how changing
educational policies or working conditions shape teacher outcomes.
Such designs would complement the current broad analysis and allow
for more nuanced, contextually grounded understandings of the mech-
anisms underlying teacher job satisfaction.

6. Conclusions

The present study adds to the body of literature in several ways
despite some limitations. In particular, it identifies and characterizes

Appendix 1
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important aspects of school working conditions—student discipline and
leadership support—which are associated with teacher job satisfaction
in the majority of countries examined. Moreover, reducing the level of
workload stress may also improve satisfaction with work. While many
government policies have an indirect effect on these factors, school
principals directly manage these factors in their schools. Given the sig-
nificance of job satisfaction for teacher’s retention, schools may develop
or reinforce various aspects of the school environment. According to
previous research, if teachers who are satisfied with their jobs are more
enthusiastic about devoting time and effort to teaching their students,
then this should be a key area of focus for schools aiming to support
student learning. In this sense, school principals play a vital role for
teacher job satisfaction. Therefore, the findings offer practical advice for
those seeking to promote teachers’ retention and satisfaction.

Descriptive statistics of the current study’s variables by country—job satisfaction and school working condition.

Country N Job_Sat Teach_Workload Stu_Dis Lead_Sup
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Australia 450 3.38 (0.59) 3.10 (0.58) 3.18 (0.69) 3.46 (0.87)
Bahrain 233 3.73(0.39) 2.72 (0.67) 3.29 (0.51) 4.25 (0.76)
Chile 173 3.67 (0.43) 3.10 (0.59) 3.03 (0.62) 3.55 (0.93)
Chinese Taipei 313 3.33(0.61) 2.69 (0.49) 3.16 (0.46) 3.54 (0.74)
Cyprus 184 3.45 (0.68) 2.73 (0.63) 3.14 (0.69) 4.15 (0.71)
Finland 389 3.20 (0.58) 2.44 (0.50) 2.86 (0.53) 3.44 (0.86)
France 196 3.14 (0.62) 2.75 (0.41) 2.88 (0.59) 3.73 (0.87)
Georgia 178 3.57 (0.38) 2.41 (0.51) 3.40 (0.41) 4.05 (0.68)
Hong Kong 185 3.24 (0.60) 2.98 (0.47) 3.23 (0.56) 3.61 (0.76)
Hungary 300 3.24 (0.56) 3.17 (0.58) 3.12 (0.51) 3.91 (0.64)
Iran 220 3.48 (0.63) 2.85 (0.58) 3.29 (0.62) 4.15 (0.81)
Ireland 565 3.43 (0.58) 2.94 (0.59) 3.33(0.62) 3.68 (0.94)
Israel 444 3.59 (0.52) 2.73 (0.67) 3.19 (0.68) 4.11 (0.82)
Italy 209 3.36 (0.53) 2.57 (0.43) 3.06 (0.39) 3.73(0.78)
Japan 210 3.09 (0.61) 2.85 (0.49) 2.86 (0.45) 3.44 (0.77)
Kazakhstan 223 3.58 (0.46) 2.67 (0.45) 3.57 (0.40) 4.33 (0.6)
Jordan 235 3.45 (0.61) 2.92 (0.53) 3.24 (0.57) 4.26 (0.69)
Korea 228 3.22 (0.60) 3.11 (0.51) 3.01 (0.48) 3.9 (0.78)
Kuwait 173 3.80 (0.29) 2.75 (0.56) 3.45 (0.44) 4.63 (0.62)
Lebanon 204 3.63 (0.42) 2.65 (0.57) 3.18 (0.61) 3.94 (0.87)
Lithuania 256 3.25(0.57) 2.69 (0.55) 3.24 (0.43) 4.12 (0.61)
Malaysia 296 3.48 (0.51) 3.06 (0.43) 3.10 (0.49) 3.92 (0.61)
Morocco 261 3.45 (0.62) 2.66 (0.53) 3.09 (0.64) 3.67 (0.93)
Oman 243 3.55 (0.57) 2.97 (0.53) 3.35 (0.45) 4.15 (0.84)
New Zealand 410 3.34 (0.63) 2.96 (0.62) 3.16 (0.69) 3.49 (0.94)
Norway 276 3.43 (0.49) 3.07 (0.54) 3.16 (0.56) 3.11 (0.87)
Portugal 190 3.23 (0.59) 3.37 (0.50) 3.07 (0.59) 3.8(0.84)
Qatar 198 3.70 (0.45) 2.77 (0.71) 3.29 (0.65) 4.05 (0.97)
Romania 219 3.50 (0.56) 2.88 (0.54) 3.45 (0.54) 4.32 (0.74)
Russian Federation 207 3.28 (0.55) 2.67 (0.54) 3.24 (0.49) 3.85 (0.6)
Saudi Arabia 222 3.77 (0.38) 2.62 (0.61) 3.47 (0.55) 4.5 (0.71)
Singapore 306 3.27 (0.63) 3.28 (0.64) 3.64 (0.83)
South Africa 543 3.49 (0.55) 2.86 (0.62) 2.78 (0.71) 3.71 (0.94)
Sweden 228 3.32(0.54) 2.98 (0.56) 3.00 (0.45) 3.12 (1.03)
United Arab Emirates 1203 3.68 (0.49) 2.72(0.72) 3.43 (0.66) 4.11 (0.86)
Turkey 181 3.50 (0.58) 2.34 (0.65) 3.08 (0.66) 3.94 (0.79)
Egypt 169 3.61 (0.51) 2.81 (0.51) 3.33 (0.56) 4.31 (0.71)
United States 536 3.36 (0.64) 2.89 (0.59) 2.93 (0.75) 3.55 (0.95)
England 142 3.28 (0.50) 2.85 (0.63) 3.25 (0.66) 3.57 (0.93)
Dubai 301 3.64 (0.48) 2.68 (0.70) 3.46 (0.61) 3.97 (0.94)
Abu Dhabi 465 3.65 (0.52) 2.81 (0.70) 3.29 (0.77) 3.93(0.91)
Canada (Ontario) 205 3.61 (0.53) 2.89 (0.59) 3.16 (0.67) 3.51 (0.94)
Canada (Quebec) 151 3.40 (0.56) 2.86 (0.55) 3.00 (0.58) 3.52(0.9)
Moscow 206 3.42 (0.549) 2.37 (0.54) 3.17 (0.49) 3.85 (0.71)
Gauteng 151 3.56 (0.53) 2.87 (0.66) 2.76 (0.73) 3.81 (0.96)
Western Cape Province 171 3.36 (0.57) 2.82 (0.61) 2.78 (0.71) 3.72 (0.88)

Note: Job_Sat = Teacher Job Satisfaction; Teach_Workload = Teacher Workload; Stu_Di = Student Discipline; Lead_Sup = Leadership Support.
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Table Alb
Descriptive statistics of the current study’s variables by country-teacher characteristics.

Country N Gender Teac_Years Maths Maths_Edu PD

M F Mean (SD) No Yes No Yes Mean (SD)
Australia 450 201 208 13.69 (11.32) 168 239 171 235 3.23(1.18)
Bahrain 233 103 128 13.93 (8.54) 28 196 95 129 4.05 (1.05)
Chile 173 56 105 14.86 (12.2) 25 135 54 106 3.06 (1.51)
Chinese Taipei 313 171 142 15.6 (8.01) 109 203 212 100 3.15(1.18)
Cyprus 184 41 89 11.68 (8.51) 4 127 102 29 3.13 (1.08)
Finland 389 176 212 14.51 (9.18) 150 231 321 60 2.27 (1.14)
France 196 67 87 14.67 (8.87) 12 141 86 67 3.02 (1.23)
Georgia 178 19 156 24.94 (11.87) 2 167 18 79 3.98 (1.07)
Hong Kong 185 99 76 14.71 (9.73) 72 102 93 82 3.03 (1.22)
Hungary 300 50 234 25.3(11.43) 216 68 32 252 2.77 (1.44)
Iran 220 119 101 17.3 (8.81) 60 159 131 89 3.29 (1.38)
Ireland 565 195 330 14.06 (9.87) 129 391 279 233 3.21 (1)
Israel 444 88 340 14.79 (10.43) 60 362 124 298 3.87 (1.43)
Italy 209 36 169 19.35 (10.5) 80 125 101 103 3.44 (1.33)
Japan 210 162 47 15.56 (10.84) 45 164 101 108 2.44 (1.15)
Kazakhstan 223 34 185 19.93 (11.9) 4 207 114 93 4.17 (1.23)
Jordan 235 120 112 10.69 (8.6) 27 195 181 39 3.13(1.51)
Korea 228 65 162 15.05 (10.29) 118 109 64 163 3.31(1.35)
Kuwait 173 78 88 13.89 (7.1) 35 128 104 57 3.6 (1.16)
Lebanon 204 75 129 13.8 (9.69) 55 133 144 44 2.81(1.3)
Lithuania 256 16 237 28.9 (9.98) 26 226 109 143 3.74 (0.9)
Malaysia 296 70 224 13.79 (7.62) 77 212 140 148 3.39 (1.13)
Morocco 261 180 75 12.29 (12.34) 40 156 156 34 2.62 (1.49)
Oman 243 126 110 13.75 (6.25) 29 205 113 117 3.52 (1.28)
New Zealand 410 160 210 17.1 (11.88) 157 208 229 134 2.82(1.17)
Norway 276 101 101 12.13 (9.59) 46 156 167 34 2.54 (1.32)
Portugal 190 36 152 20.95 (7.12) 10 179 18 171 3.56 (1.45)
Qatar 198 104 93 12.43 (8.67) 21 176 93 104 3.58 (1.17)
Romania 219 67 142 23.55 (10.7) 5 174 133 45 2.84 (1.57)
Russian Federation 207 15 192 25.73 (12.56) 2 205 67 140 4.43 (0.99)
Saudi Arabia 222 103 106 11.18 (7.07) 32 175 128 76 3.4 (1.17)
Singapore 306 122 184 11.16 (8.03) 46 260 110 195 3.5(1.09)
South Africa 543 272 262 14.36 (10.38) 103 425 289 230 3.36 (1.2)
Sweden 228 100 121 15.84 (9.23) 65 144 80 129 2.76 (1.22)
United Arab Emirates 1203 421 562 13.35(8.13) 98 868 455 511 3.8 (1.22)
Turkey 181 83 97 10.15 (6.68) 49 129 38 139 2.34 (1.37)
Egypt 169 105 62 18.44 (10.34) 32 127 63 94 3.31(1.16)
United States 536 149 347 14.56 (9.08) 271 225 201 295 3.53(1.14)
England 142 42 86 13.06 (8.65) 10 77 42 45 3.16 (1.08)
Dubai 301 106 148 11.98 (7.12) 23 229 101 151 3.51 (1.23)
Abu Dhabi 465 166 197 14.12 (8.36) 51 305 168 187 3.81(1.17)
Canada (Ontario) 205 62 111 14.28 (7.96) 148 25 141 30 3.29 (1.13)
Canada (Quebec) 151 54 78 16.67 (8.65) 59 72 37 94 2.64 (1.09)
Moscow 206 25 181 23.18 (11.53) 1 201 42 160 4.56 (0.82)
Gauteng 151 79 70 14.25 (10.26) 21 127 76 67 3.54 (1.2)
Western Cape Province 171 73 95 15.64 (11.21) 42 125 78 86 3.27 (1.06)

Note: Teac_Years = Teaching years; Maths = Mathematics; Maths Edu = Mathematics Education; PD = Professional Development.

Table A2a

Regression estimates by country-school working conditions.

Country Leadership Support Student Discipline Teacher workload N
Australia 0.109 (0.066) 0.426*** (0.066) — 0.171** (0.058) 387
Bahrain 0.395** (0.14) 0.4*** (0.093) — 0.181** (0.067) 202
Chile 0.167 (0.101) 0.265** (0.098) — 0.194* (0.075) 153
Chinese Taipei 0.435*** (0.099) 0.366%** (0.076) — 0.045 (0.072) 300
Cyprus 0.168 (0.172) 0.232* (0.118) —0.126 (0.137) 115
Finland 0.167* (0.067) (0.062) — 0.193** (0.07) 375
France —0.063 (0.11) (0.107) —0.022 (0.101) 145
Georgia 0.309 (0.164) 0.297* (0.137) 0.11 90
(0.159)
Hong Kong 0.374*** (0.107) 0.387** (0.116) —0.118 (0.102) 163
Hungary 0.089 (0.089) 0.461*** (0.074) 0.025 276
(0.07)
Iran 0.194 0.508*** (0.109) 0.098 (0.078) 212
(0.1)
Ireland 0.201*** (0.056) 0.4*** (0.063) — 0.145** (0.055) 467
Israel 0.174* (0.074) — 0.063 (0.062) 404
Italy 0.552*** (0.117) —0.112 (0.089) 198
Japan 0.094 (0.102) 0.492%** (0.095) — 0.014 (0.099) 199
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Table A2a (continued)
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Country Leadership Support Student Discipline Teacher workload N
Kazakhstan 0.164 (0.133) 0.521*** (0.109) 0.113 (0.092) 189
Jordan 0.305* (0.124) 0.438*** (0.112) — 0.168 (0.087) 195
Korea 0.482%** (0.092) 0.502*** (0.081) — 0.149 (0.087) 220
Kuwait 0.08 0.204* (0.102) — 0.176 (0.101) 140
(0.207)
Lebanon 0.171 (0.126) 0.253** (0.095) — 0.08 (0.095) 152
Lithuania 0.362** (0.128) 0.309*** (0.078) — 0.034 (0.079) 240
Malaysia 0.436*** (0.101) 0.358*** (0.067) 0.016 (0.068) 285
Morocco 0.121 (0.106) 0.544*** (0.101) — 0.069 167
(0.1)
Oman 0.54*** (0.098) 0.259** (0.086) — 0.268** (0.092) 211
New Zealand 0.225%* (0.071) 0.302%** (0.068) — 0.27%** (0.059) 344
Norway 0.174 (0.099) 0.374*** (0.099) — 0.034 (0.089) 177
Portugal 0.293** (0.106) 0.319*** (0.083) — 0.102 (0.09) 186
Qatar 0.088 (0.098) 0.714%** (0.117) —0.105 187
(0.1)
Romania 0.395** (0.138) 0.192* (0.087) 0.082 (0.115) 165
Russia 0.553*** (0.146) 0.393*** (0.098) — 0.093 (0.077) 205
Saudi Arabia 0.333 (0.197) 0.313* (0.122) 0.011 (0.081) 167
Singapore 0.135 (0.072) 0.479*** (0.074) 302
South Africa 0.339*** (0.063) 0.165** (0.054) — 0.152* (0.059) 463
Sweden 0.414*** (0.079) 0.304** (0.104) — 0.172* (0.082) 204
UAE 0.274 (0.051) 0.425*** (0.05) — 0.176*** (0.038) 921
Turkey 0.351** (0.128) 0.325** (0.114) — 0.11 (0.082) 176
Egypt 0.298 (0.205) 0.658*** (0.168) —0.177 (0.102) 147
United States 0.195** (0.057) 0.375*** (0.055) — 0.209*** (0.055) 487
England — 0.067 (0.161) 0.302* (0.135) — 0.543** (0.174) 75
Dubai 0.388*** (0.087) 0.251** (0.077) — 0.128 (0.067) 236
Abu Dhabi 0.237%* (0.074) 0.598*** (0.084) — 0.113 (0.066) 345
Canada (Ontario) 0.222* (0.097) 0.377 (0.093) — 0.191* (0.091) 165
Canada (Quebec) 0.179 (0.102) 0.341*** (0.094) — 0.183 (0.105) 131
Moscow 0.383*** (0.107) 0.56*** (0.101) 0.026 (0.095) 197
Gauteng 0.628*** (0.129) —0.032 (0.101) — 0.057 (0.116) 128
Western Cape 0.221* (0.11) 0.13 — 0.292** (0.109) 148
(0.097)
Table A2a
Regression estimates by country-teacher characteristics.
Country Gender Teaching years Mathematics Mathematics Education PD N
Australia 0.31%* (0.109) 0.001 (0.005) 0.115 — 0.088 0.018 (0.049) 387
(0.12) (0.12)
Bahrain 0.083 (0.151) — 0.003 (0.009) 0.033 0.073 0.047 (0.076) 202
(0.204) (0.158)
Chile 0.208 (0.185) 0.008 (0.007) 0.204 —0.325 0.137 (0.06) 153
(0.261) (0.178)
Chinese Taipei — 0.192 (0.126) — 0.002 (0.008) — 0.107 0.036 0.009 (0.055) 300
(0.158) (0.143)
Cyprus 0.201 (0.202) — 0.011 — 0.406 —0.163 0.152 (0.079) 115
(0.01) (0.222) (0.28)
Finland 0.213 (0.113) — 0.005 (0.006) —0.182 0.037 0.03 (0.052) 375
(0.126) (0.167)
France 0.365* (0.186) — 0.039** (0.012) — 0.103** (0.033) 0.535%* (0.194) 0.081 (0.073) 145
Georgia 0.078 (0.476) 0.012 — 0.077* (0.034) 0.61 0.16 (0.127) 90
(0.01) (0.374)
Hong Kong — 0.104 (0.181) — 0.031** (0.009) — 0.036 —0.195 0.103 (0.068) 163
(0.18) (0.172)
Hungary 0.472* (0.188) 0.011 (0.006) 0.284 0.211 0.024 (0.048) 276
(0.178) (0.236)
Iran 0.658*** (0.148) — 0.005 (0.008) 0.045 — 0.202 0.001 (0.053) 212
(0.171) (0.16)
Ireland 0.061 (0.103) — 0.007 (0.005) — 0.048 — 0.039 0.095 (0.051) 467
(0.119) (0.102)
Israel 0.216 (0.148) — 0.001 (0.005) 0.042 0.132 0.116* (0.045) 404
(0.184) (0.119)
Italy — 0.148 (0.189) — 0.006 (0.008) 0.178 0.133 0.059 (0.064) 198
(0.175) (0.172)
Japan 0.081 (0.182) — 0.024*** (0.007) —0.203 — 0.044 0.032 (0.066) 199
(0.192) (0.162)
Kazakhstan 0.335 (0.226) — 0.008 (0.006) 0.355 — 0.359* (0.166) — 0.136* (0.058) 189
(0.391)
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Table A2a (continued)
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Country Gender Teaching years Mathematics Mathematics Education PD N
Jordan 0.308+ (0.154) 0.005 — 0.589** (0.208) — 0.246 0.076 (0.047) 195
(0.01) (0.219)
Korea —0.061 (0.152) — 0.001 (0.007) 0.095 —0.003 0.226*** (0.056) 220
(0.185) (0.217)
Kuwait 0.068 (0.208) 0.01 —0.237 0.253 0.002 (0.086) 140
(0.013) (0.274) (0.253)
Lebanon 0.178 (0.193) 0 0.141 - 0.317 — 0.08 (0.073) 152
(0.009) (0.205) (0.238)
Lithuania 0.487 (0.345) 0.011 (0.007) 0.06 —0.071 0.108 (0.073) 240
(0.216) (0.143)
Malaysia — 0.075 (0.153) 0.007 (0.008) —0.012 — 0.022 — 0.013 (0.056) 285
(0.149) (0.133)
Morocco 0.068 (0.196) —0.018 (0.013) —0.369 0.505** (0.193) 0.071 (0.071) 167
(0.231)
Oman 0.701*** (0.147) 0.017 0.393 — 0.104 — 0.04 (0.066) 211
(0.01) (0.287) (0.153)
New Zealand —0.113 (0.119) 0.004 (0.005) 0.173 0.153* 0.135 (0.053) 344
(0.133) (0.135)
Norway 0.277 (0.164) — 0.005 (0.008) 0.041 —0.011 — 0.085 (0.059) 177
(0.16) (0.222)
Portugal 0.346 (0.217) —0.009 (0.012) — 0.779** (0.244) 0.237 0.042 (0.057) 186
(0.305)
Qatar 0.211 (0.172) 0.019 (0.011) — 0.044 — 0.065 0.01 (0.071) 187
(0.268) (0.158)
Romania 0.487* (0.191) 0.018* (0.008) 0.009 0.017 0.172** (0.057) 165
(0.37) (0.195)
Russia 0.067 (0.34) 0.021** (0.006) — 0.228*** (0.045) —0.016 0.227%* (0.075) 205
(0.174)
Saudi Arabia 0.404* (0.183) 0.01 0.354 0.326 — 0.221** (0.076) 167
(0.012) (0.239) (0.173)
Singapore 0.057 (0.126) 0.017* (0.007) —0.184 0.02 0.124* (0.055) 302
(0.15) (0.125)
South Africa —0.171 (0.099) — 0.007 (0.005) —0.082 — 0.062 0.095* (0.042) 463
(0.123) (0.101)
Sweden 0.202 (0.16) — 0.022** (0.008) 0.398* 0.111 0.079 (0.066) 204
0.17) (0.17)
UAE 0.176* (0.076) 0.005 (0.004) — 0.065 0.035 0.067* (0.034) 921
(0.144) (0.072)
Turkey — 0.067 (0.16) — 0.008 (0.011) —0.051 —0.142 0.053 (0.052) 176
(0.181) (0.169)
Egypt 0.657*** (0.166) 0.024** (0.009) 0.032 —0.283 0.05 (0.083) 147
(0.232) (0.205)
United States 0.205* (0.104) 0.003 (0.005) —0.099 0.179 0.048 (0.044) 487
(0.103) (0.105)
England 0.241 (0.287) — 0.005 (0.015) — 0.376 0.143 0.239* (0.118) 75
(0.331) (0.292)
Dubai 0.16 (0.145) 0.002 (0.011) — 0.064 0.189 0.052 (0.059) 236
(0.288) (0.145)
Abu Dhabi 0.283* (0.124) 0.008 (0.006) —0.079 —0.049 0.236*** (0.063) 345
(0.165) (0.113)
Canada (Ontario) 0.222 (0.182) 0.006 (0.011) 0.046 0.03 0.088 (0.079) 165
(0.227) (0.205)
Canada (Quebec) —0.007 (0.197) 0.001 (0.011) —0.113 0.005 0.068 (0.09) 131
(0.231) (0.247)
Moscow 0.255 (0.313) 0.002 (0.008) — 0.159%** (0.034) —0.353 0.095 (0.099) 197
(0.211)
Gauteng — 0.341 (0.193) — 0.007 (0.009) —0.042 —0.166 0.088 (0.087) 128
(0.253) (0.189)
Western Cape — 0.352* (0.177) —0.011 (0.008) 0.104 0.089 0.151 (0.09) 148
(0.232) (0.183)

Standard errors in parentheses ***p < 0.001, **p < 0.01, *p < 0.05, N = Teacher.
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