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Chapter 1: 

Introduction
The Trends in International Mathematics and Science Study (TIMSS) is an international study examining 
educational achievement. Conducted since 1995, it now provides 28 years of trend data to support countries 
in making informed policy decisions. In addition to measuring trends in students’ mathematics and science 
achievement, TIMSS collects key information about contexts for student learning. In Ireland, data from TIMSS 
have been used to inform, monitor and evaluate policy-relevant attributes of students’ learning that can aid 
interpretation of differing levels of mathematics and science achievement. The key attributes examined in this 
report are students’ experiences in school and their attitudes towards mathematics and science. 

This chapter provides a brief introduction to TIMSS and a summary of the performance of Fourth Class 
and Second Year students in Ireland in mathematics and science in TIMSS 2023. Following this, an overview of 
student experiences in school (absence from school, sense of school belonging, and experiences of bullying) 
and attitudes towards mathematics and science (liking, confidence, and valuing mathematics and science) is 
provided to set the context for the analyses presented in the subsequent chapters.  

What is TIMSS?
TIMSS is an international study that evaluates the mathematics and science knowledge and skills of students in 
Fourth Grade (Fourth Class in Ireland) and Eighth Grade (Second Year in Ireland)1 across participating countries. 
It provides both national and international comparative data to support policy-makers and educators in making 
informed decisions. The study is directed by the TIMSS and PIRLS International Study Center at Boston College, 
USA and is managed by the International Association for the Evaluation of Educational Achievement (IEA), 
a non-profit consortium of research institutes. In Ireland, the Educational Research Centre (ERC) managed 
participation in TIMSS 2023 on behalf of the Department of Education.

TIMSS is conducted every four years, with the first assessment taking place in 1995. TIMSS 2023 was the 
eighth cycle, with 65 participating countries (59 at Fourth Grade and 44 at Eighth Grade). Ireland has participated 
in five cycles of TIMSS: 1995, 2011 (at Fourth Grade only), 2015, 2019, and 2023. In the 2023 cycle, almost all 
participating countries, including Ireland, administered the test digitally. 

TIMSS 2023 in Ireland: Summary of key findings
In Ireland, 4,750 pupils in Fourth Class and 5,090 students in Second Year participated in the test. In general, 
students in Ireland achieved a reasonably high level in TIMSS 2023, relative to other countries. At both grade 
levels, students in Ireland achieved mean mathematics and science scores that were significantly above the 
international averages. 

Fourth Class pupils achieved a mean score of 546 in mathematics and 532 in science, with the international 
averages being 503 and 494, respectively. In Fourth Grade mathematics, seven countries achieved mean scores 
higher than Ireland’s, while four countries achieved similar scores. The mean mathematics score of Fourth 
Class pupils in Ireland was significantly higher than the scores of 46 countries. In Fourth Grade science, ten 

1	 In this report, we use Fourth Grade and Eighth Grade to refer to the two internationally defined grade levels that are assessed by 
TIMSS in all countries. In Ireland, these grade levels are known as Fourth Class and Second Year. We use these terms when referring 
specifically to the results for Ireland.
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countries achieved significantly higher mean scores than Ireland and eleven countries had similar mean scores, 
while 36 countries had significantly lower scores than Ireland. 

Second Year students achieved a mean score of 522 in mathematics and 525 in science, with the international 
averages being 478 for both subjects. Their mathematics performance was significantly lower than that of five 
countries, similar to four countries, and significantly higher than 34 countries. In science, Second Year students’ 
performance was significantly lower than that of four countries, similar to nine countries, and significantly 
higher than 30 countries.

The strong focus on trends in TIMSS allows analysis beyond within-cycle comparisons. Performance in 
TIMSS has remained stable in recent years at both grade levels and for both subjects, with no statistically 
significant changes in mean scores since 2015. 

Overall, boys and girls in Fourth Class achieved similar scores in both mathematics and science in TIMSS 
2023, with no significant differences on average. However, significant differences between boys and girls 
were seen at Second Year for both mathematics and science. In mathematics, Second Year boys’ mean score 
(528) was 14 points higher than girls’ (514); in science, boys’ mean score (529) was nine points higher than 
girls’ (520). These significant gender differences in TIMSS 2023 mark a change from 2019 and 2015, where no 
significant gender differences had been observed. For a more detailed discussion of mathematics and science 
achievement in Ireland and internationally, and for more details on the administration of TIMSS, readers are 
referred to the initial TIMSS 2023 national report (McHugh et al., 2024).

Student experiences in school
Students’ experiences in school play a crucial role in shaping their academic success and personal growth 
(Eccles & Roeser, 2011). The experiences include everything they encounter and participate in both academically 
and socially. One area in particular is student engagement. This incorporates behavioural, emotional, cognitive, 
and academic components (Appleton et al., 2008; Finn, 1989; Fredricks et al., 2004). The emotional component 
includes affect or sense of belonging. Sense of belonging plays an important role in students’ school life as 
students with a strong sense of school belonging tend to feel safe at school and enjoy school. Korpershoek et 
al.’s (2020) meta-analytic review of the relationship between students’ sense of school belonging and academic 
performance in secondary school found a small positive correlation. In Ireland, Kavanagh et al. (2015) found 
that Second Class pupils who liked school had significantly higher mathematics scores compared to those 
who did not like school. Similarly, in TIMSS 2015, Fourth Class pupils who had a high sense of school belonging 
scored significantly higher in mathematics and science than those who had little sense of school belonging 
(Perkins et al., 2020). At post-primary level, the relationship between sense of belonging and achievement has 
also been reported by OECD (2003), noting that students who feel a strong sense of belonging are more likely 
to be engaged in school activities, both academically and socially.

Indicators of behavioural engagement include participation in class, involvement in extra-curricular 
activities, completing homework, and school attendance. In understanding school absenteeism, it is important 
to note the difference between students who are reluctant to go to school despite parental encouragement 
and students who are absent without parental knowledge (i.e., truancy) (Department of Education & National 
Educational Psychological Service, 2024). The interventions and policy implications for either group will differ, 
with the former benefitting from such actions as counselling and individualised learning support, while truancy 
may require mentoring or behavioural interventions. In TIMSS 2023, students were asked to describe ‘about how 
often [they are] absent from school’ and so it is unclear from these data if any absences are known or unknown 
to the parent/guardian. While it is often not possible to know the reason for absence, it is important to note that 
research findings show that there is a strong association between absence and achievement (Hancock et al., 
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2018). In Ireland, for both Fourth Class and Second Year, Perkins et al. (2020) found that students’ absence from 
school was negatively, and significantly, associated with student achievement in both mathematics and science. 
Similarly, Shiel et al. (2001) found that the difference in mean reading and science scores in the Programme for 
International Student Assessment (PISA) between students in Ireland who were not absent from school and 
those who were absent for 1-2 days in the two weeks prior to testing was statistically significant. The most 
recent School Attendance Report for Ireland at the time of writing (Tusla Education Support Service (TESS), 
2023) shows that at both primary and post-primary levels, the COVID-19 pandemic severely impacted school 
attendance in 2021-22, which was the first year since the onset of the pandemic without widespread school 
closures. More recent data from the USA (Malkus, 2025) highlight the scale of the potential issue by showing 
that chronic absenteeism increased on a widespread basis during the pandemic, and that the increases have 
largely persisted into 2024.

Bullying is a pervasive problem in educational settings that can significantly impact students’ mental health, 
academic performance, and overall development. Furlong et al. (2010) suggest that a broad consensus on the 
definition of bullying is that bullying is a subset of peer victimisation that involves intentionality, repetition, and 
power imbalance. The Bí Cineálta definition of bullying, which sets out clear criteria to help school communities, 
is that: 

Bullying is targeted behaviour, online or offline that causes harm. The harm caused 
can be physical, social and/or emotional in nature. Bullying behaviour is repeated 
over time and involves an imbalance of power in relationships between two people or 
groups of people in society. (Department of Education, 2024a, p. 17) 

Bullying can take different forms. Physical bullying involves hurting a person’s body or possessions and 
includes such behaviours as hitting, punching, or kicking. Name-calling, teasing, or mocking are often referred 
to as verbal bullying. Relational bullying refers to social exclusion, such as being ignored or spreading rumours 
about someone (Crick & Grotpeter, 1995; Foody et al., 2017). With the increasing use of digital devices and social 
media, cyberbullying, a specific type of bullying, has become a key concern for schools and parents. Cyberbullying 
differs from traditional forms of bullying and can be an invasion of home and personal space. Cyberbullying 
through both online games and social media has become more prevalent as access to digital devices among 
children has increased (O’Neill & Dinh, 2015). Meta-analyses by Nakamoto and Schwartz (2010) and Gardella et 
al. (2017) indicated that bullying, including cyberbullying, negatively affects educational outcomes across almost 
all subjects. Previous studies have shown a strong negative association between different types of bullying 
behaviour and student achievement (e.g., Rutkowski & Rutkowski, 2018; Wagemaker & Mirazchiyski, 2023).

The following are a number of key policy initiatives in relation to the topics examined in this report. The 
Wellbeing Policy Statement and Framework for Practice (Department of Education, 2019) sets out the vision 
that the promotion of wellbeing is at the core of every school. The statement acknowledges the importance 
of the individual and their immediate relationships in their social context and the wider community. In the 
school setting, wellbeing risk factors include disengagement, absenteeism, isolation and alienation, violence/
aggression, bullying, and relationship difficulties. In Ireland, departmental initiatives that directly address 
various elements of wellbeing of students include reform of the Junior Cycle (Department of Education 
and Skills, 2015a) including the introduction of Wellbeing as an area of learning, and the Primary Curriculum 
Framework (Department of Education, 2023a), which recognises that social and emotional development 
significantly influence success in learning. A number of action plans have been published over the years in 
relation to bullying, including the Action Plan on Bullying in 2013 (Department of Education and Skills, 2013) and 
more recently the Cineálta: Action Plan on Bullying (Department of Education, 2022) and Bí Cineálta Procedures to 
Prevent and Address Bullying Behaviour for Primary and Post-Primary Schools (Department of Education, 2024a). 
In relation to school attendance and in line with the Education (Welfare) Act 2000, all primary schools, including 
special schools, and post-primary schools must report annually on student non-attendance at an aggregated 
level (TESS, 2023).
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Student attitudes towards mathematics and science
Students who have a strong interest in mathematics and science often find these subjects engaging and are 
more likely to be intrinsically motivated in these classes. Intrinsic motivation influences behaviour (Deci & 
Ryan, 1985) and students who are intrinsically motivated are more likely to persist and try novel ideas in order 
to achieve the goals they have set for themselves (Ryan & Deci, 2000a). There have been several studies over 
the years that have shown positive correlations between intrinsic motivation and academic achievement (e.g., 
Adamma et al., 2018; Gottfried, 1985). 

In Ireland, existing research has shown a positive association of liking mathematics and science with 
achievement in these subjects (e.g., Perkins et al., 2020). However, attitudes towards science often appear 
to be more positive compared to mathematics. For example, at primary level in TIMSS 2011 and TIMSS 2015, 
Fourth Class pupils reported comparatively more positive attitudes towards science than mathematics (Clerkin 
& Creaven, 2013; Perkins et al., 2020). When comparing the genders, in TIMSS 2015, Fourth Class boys were 
more likely than girls to report liking science, while girls were only slightly more likely than boys to indicate they 
like mathematics. In contrast, Second Year girls were slightly more likely than boys to report liking science, 
while boys were slightly more likely than girls to indicate they like mathematics (Perkins et al., 2020).

Confidence in mathematics and science means that a student believes in their own ability to understand, 
learn, and succeed in these subjects. An element of this confidence is self-efficacy which can be considered as 
a person’s belief in their ability to achieve desired outcomes (Bandura, 2001), and so if students do not believe 
that they can achieve desired outcomes by their actions, they have little motivation to act, or to continue on if 
they face difficulties (Bandura, 2006). A powerful influence on self-efficacy is past performance, where repeated 
success on the manageable small parts of a task will boost self-efficacy (Urdan & Schoenfelder, 2006). There is 
substantial research indicating a positive association between students’ confidence in learning mathematics 
and science and their academic achievement. A meta-analysis of TIMSS data indicated that self-confidence 
has a moderate association with mathematics achievement (Çiftçi & Yıldız, 2019). A similar association has 
been observed for students in Ireland (Carroll et al., 2023; Perkins et al., 2020; Pitsia, 2022). 

Students who place high value on mathematics and science are often extrinsically motivated to learn 
these subjects due to future opportunities, such as securing a well-paying career. Ryan and Deci (2000b) would 
categorise this extrinsic motivation as identified regulation, whereby individuals recognise the value of the 
behaviour and see it as important for their personal goals. For instance, a student may study mathematics 
because they understand it is essential for their future career, even if they do not enjoy it. There is substantial 
research indicating a positive association between students’ perceived value in learning mathematics and 
science and their academic achievement. This relationship is often explored through the lens of the expectancy-
value theory, which suggests that students’ motivation and performance are influenced by their beliefs about 
the value of a task and their expectations for success (Eccles, 2009). Results from TIMSS 2015 for Ireland 
showed that while the majority of Second Year students valued mathematics and science, a larger proportion 
valued mathematics over science, with only one in 10 students reporting that they do not value mathematics, 
while 27% of students reported that they do not value science (Perkins et al., 2020).

The development of positive attitudes among students is outlined as a primary aim in the current STEM 
Education Policy Statement (2017-2026) (Department of Education and Skills, 2017a) and its accompanying 
STEM Education Implementation Plan to 2026 (Government of Ireland, 2023). The Policy Statement includes as 
one of its goals that “all learners will have an excellent understanding of Science, Technology, Engineering, and 
Mathematics (STEM) disciplines, methods and processes, and a positive attitude towards STEM education” 
(Department of Education and Skills, 2017a, p. 13). The realisation of the STEM plan is carried out in conjunction 
with the Department of Education’s (2024b) recent Literacy, Numeracy and Digital Literacy Strategy (LNDL) (2024-
2033). A key objective of the LNDL strategy to improve the learner experience is to promote learner engagement 
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and motivation, with particular attention to gender differences in attitudes, confidence, and achievement in 
mathematics. Similar aims are also evident in recent curricular developments at primary level, such as in the 
revised specifications for mathematics (Department of Education, 2023a, 2023b) and the proposed specifications 
for science, technology, and engineering (National Council for Curriculum and Assessment, 2024).

Structure of this report
The data for this report are based on student responses to a questionnaire that was administered following 
the TIMSS test session. The remainder of this report is structured as follows: Chapters 2 and 3 focus on the 
experiences in school of students in Fourth Class and Second Year, respectively. Chapters 4 and 5 describe the 
attitudes towards mathematics among students in Fourth Class and Second Year, respectively. Chapters 6 and 
7 focus on students’ attitudes towards science in Fourth Class and Second Year, respectively. Finally, Chapter 8 
provides a summary and discussion of the key findings arising from the analysis. While all the chapters focus 
on trends, Chapters 2 and 3 compare 2019 and 2023 and the other chapters compare 2015, 2019, and 2023. 
This is because the questions and response options in relation to students’ experiences in school in the 2015 
cycle differed substantially from those in the subsequent two cycles; therefore, the data are not presented.

Across all the chapters, the findings are presented in relation to student gender, school gender, and school 
DEIS status. In order to provide some contextual information that may assist readers when interpreting the data 
presented in the following chapters, Table 1.1 shows the number of schools in TIMSS 2023 and the proportions 
of students by student gender, school gender, and school DEIS (Delivering Equality of Opportunity in Schools) 
status category.

Table 1.1: Description of TIMSS 2023 dataset by student gender, school gender, and DEIS status, Fourth Class 
and Second Year

Fourth Class

N (schools) = 153

Second Year

N (schools) = 153

% pupils (weighted) % students (weighted)

Student gender
Boys 49 53

Girls 51 47

School gender

All boys 9 15

All girls 7 17

Mixed 84 68

School DEIS status

DEIS Urban 1 10 –

DEIS Urban 2 11 –

DEIS Rural 9 –

DEIS – 31

Non-DEIS 70 69
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How to interpret the analyses in this report
The following notes can be used to interpret the results reported in the following chapters.

Achievement scores 

Estimates of student achievement in mathematics or science are reported on a scale that is set to an international 
‘centrepoint’ of 500 with a standard deviation of 100. 

Measures of uncertainty

Estimates of achievement are prone to uncertainty arising from sampling and measurement error. To quantify 
this error, when a mean achievement score or percentage is estimated for a group (e.g., for all students in 
Ireland), this value is accompanied by a standard error (SE). The SE is a gauge of the level of uncertainty around 
the estimate in question. The smaller the SE, the more confident we can be that the observed value is likely to 
reflect that of the population. Conversely, larger SEs indicate more uncertainty around the estimate. 

A 95% confidence interval (CI) is a range of values such that there is a 95% probability that the true population 
score lies within this interval. We can create 95% CIs around a mean achievement score by (i) multiplying 
our estimated SE by 1.96, and (ii) adding this amount to, and subtracting it from, the mean score. Often – 
although not always – if the CIs around two sets of means overlap, it indicates that the difference between 
the two means is not statistically significant. Conversely, if two CIs do not overlap, that indicates a statistically 
significant difference in means.

Statistical significance 

A difference between groups is considered statistically significant if we can be confident that it is unlikely to 
have occurred by chance. In this report, statistical significance tests are reported at the 95% confidence level 
and measurement and sampling error are accounted for in the statistical comparisons. Where reference is 
made to a significant difference (i.e., significantly lower or significantly higher) in this report, a test of statistical 
significance has been conducted. 

Readers should note that a statistically significant difference does not necessarily imply that a difference is 
substantive or meaningful in terms of its implications for policy or practice. To assist in interpreting outcomes 
related to student achievement, effect sizes associated with the magnitude of differences observed are also 
provided (see below).

Effect sizes

Effect sizes provide a standardised way to compare the magnitude of differences or relationships between 
two variables. In this report, Pearson’s r is used as the effect size to describe the strength of the relationship 
between two continuous variables (see below), and Hedges’ g is used to describe the magnitude of differences 
in mean achievement scores between two or more groups of students. Hedges’ g is a modified version of 
another well-known effect size, Cohen’s d, and is more suitable for use when sample sizes in the groups being 
compared are very different (as is sometimes the case in this report), while estimates of g and d are very similar 
when sample sizes are more closely matched.

Guidelines on labelling effect sizes are available but should be interpreted cautiously and with due 
recognition of the local context, as it is increasingly recognised that the effect sizes associated with interventions 
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in education tend to be smaller in practice (Evans & Yuan, 2022; Kraft, 2020) than might be expected based 
on older guidelines (e.g., Cohen, 1988). As a loose rule of thumb, the USA’s What Works Clearinghouse has 
previously described effect sizes of .25 or higher as “substantively important” (2014, p. 23) and the UK’s 
Education Endowment Foundation describes effects ranging from .19 to .44 as “moderate”, from .45 to .69 as 
“high”, and from .70 upwards as “very high” (Coe & Kime, 2013, p. 18). Cohen’s (1988) descriptors remain widely 
used and refer to an effect size of 0.2 for mean differences as small, 0.5 as medium, and 0.8 as large.

Correlation coefficients

A correlation coefficient describes the strength of the linear relationship between two variables. Correlations 
are reported on a range from 0 to 1, with 0 representing no relationship between two variables and values 
approaching 1 (or -1) representing a very strong relationship. A positive correlation indicates that as one 
variable increases, so does the other, while a negative correlation indicates that one variable decreases in 
magnitude as the other increases. In this report, the following guidelines can be used to interpret the strength 
of the correlation coefficients: ±0.1 small/weak, ±0.3 medium/moderate, and ±0.5 large/strong (Cohen, 1988).
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Chapter 2: 
Experiences in school in Fourth Class
The focus of this chapter is on the experiences in school of Fourth Class pupils. The chapter is divided into 
three sections. The first section presents details of pupils’ absences from school, followed by sense of school 
belonging and experiences of bullying. For each section, relationships with achievement are presented for the 
2023 cycle of TIMSS, followed by findings in relation to pupil gender, school gender, and school DEIS status. 
Data from 2023 are then compared to those from the previous cycle of TIMSS (2019). The questions and the 
options presented to pupils in relation to their experiences in school in the 2015 cycle differed substantially to 
2019 and 2023 and therefore the data are not presented in this chapter or the next.   

Absences from school
Fourth Class pupils were asked about the frequency with which they were absent from school, with the following 
response options: once a week, once every two weeks, once a month, once every two months, and never or almost 
never. Table 2.1 presents the percentages of Fourth Class pupils within each of these categories and their 
mean mathematics and science achievement. Five percent of Fourth Class pupils reported being absent once a 
week, and a further 7% reported being absent once every two weeks. Almost half of the pupils reported that they 
were never or almost never absent. Internationally, 13% of pupils reported absences once a week, seven percent 
reported absences once every two weeks, while a little more than half of the students (55%) reported being 
absent never or almost never (von Davier, Kennedy, et al., 2024).

Regular school absences were negatively associated with achievement in mathematics and science (Table 
2.1). Fourth Class pupils who were absent once a week or once every two weeks scored, on average, 460 and 
529, respectively, in mathematics, which is significantly lower than the mean score of those who were never 
or almost never absent (549). The effect sizes associated with the differences between never or almost never 
and once a week (g = 1.11) was large and for never or almost never and once every two weeks (g = .26) was small 
to medium. This pattern was also evident when looking at science achievement. Pupils who reported being 
absent once a week or once every two weeks, on average, achieved significantly lower science scores (447 and 
512, respectively) than those who were never or almost never absent (538). The effect sizes associated with the 
differences were g = 1.16 and g = .33, respectively.

Table 2.1: Fourth Class pupils’ absences from school, percentages and mean mathematics and science 
achievement (2023) 

  % Mathematics Science

Never or almost never (R) 49 549 538

Once every two months 21 559 541

Once a month 18 553 537

Once every two weeks 7 529 512

Once a week 5 460 447
Note. Bold indicates statistically significant differences from the reference group (R) (p<.05).

Figure 2.1 presents details on the percentages of boys and girls in Fourth Class who reported being absent 
from school in TIMSS 2023. Boys were slightly more likely than girls to report being absent from school once 
a week (6% and 4%, respectively) and once every two weeks (8% and 6%). Additionally, 52% of girls reported that 
they were never or almost never absent, compared to 47% of boys. This suggests a notable decrease in regular 
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attendance in 2023 compared to 2015, when 71% of girls and 68% of boys indicated that they were never or 
almost never absent (Perkins et al., 2020). 

Examining absenteeism in terms of key school characteristics, we find that pupils in boys’ schools were 
slightly more likely than those in girls’ and mixed-gender schools to report being absent once a week (9%, 4%, 
and 5%, respectively) and once every two weeks (12%, 4%, and 7%). Comparing by school DEIS status, the highest 
proportion of pupils reporting absence from school once a week was noted in DEIS Urban Band 1 schools (13%). 
The corresponding figure in DEIS Urban Band 2 schools was 7%, with DEIS Rural and non-DEIS schools having 
slightly lower percentages (5% and 3%, respectively).

Figure 2.1: Fourth Class pupils’ absences from school by pupil gender, school gender, and school DEIS status 
(2023)
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Note. Due to rounding some of the percentages in this figure (or the following Figures/Tables) may not total to 100%.

Figure 2.2 presents the overall absences from school for 2019 and 2023. In TIMSS 2019, Fourth Class 
pupils were also asked how often they were absent from school, with similar response categories to TIMSS 
2023. While similar percentages of pupils reported being absent once a week in 2019 and 2023 (4% and 5%, 
respectively), there has been a large increase in the proportion of pupils who are absent once a month (11% and 
18%). Accordingly, the proportion of pupils who reported being never or almost never absent decreased from 60% 
in 2019 to 49% in 2023. 
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Figure 2.2: Fourth Class pupils’ absences from school (2019, 2023)
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Sense of school belonging
Fourth Class pupils were presented with seven statements relating to how they feel at school:

	› I like being in school;

	› I feel safe when I am at school; 

	› I feel like I belong at this school; 

	› Teachers at this school care about me; 

	› I am proud to go to this school; 

	› I have friends at this school; 

	› Pupils at this school like me the way I am. 

The response options were agree a lot, agree a little, disagree a little, and disagree a lot. Six of the statements 
were combined to form an overall scale of Students’ Sense of School Belonging.2,3 In TIMSS 2023, this overall 
scale was used to create an index that categorised pupils into one of three categories: high sense of belonging, 
some sense of belonging or little sense of belonging (Figure 2.3). Just over half of pupils in Fourth Class (54%) 
reported a high sense of belonging. At the other end of the scale, 11% of pupils had little sense of belonging. 
On average internationally, 57% were classified as having a high sense of belonging and 12% had little sense of 
belonging (von Davier, Kennedy, et al., 2024).

There was a weak positive relationship in Ireland between sense of school belonging and mathematics (r = 
.08) and science (r = .05) achievement in TIMSS 2023 (Appendix Table A2.1). Figure 2.3 shows Fourth Class 
pupils who had a high sense of belonging had a significantly higher mathematics score (552) than those with 
little sense of belonging (524). The associated effect size was g = .34. A similar pattern was observed with 

2	 The item ‘I have friends at this school’ was not included in the scale.
3	 The overall scale, Students’ Sense of School Belonging, was developed at an international level by Boston College. Full details of the 

construction of the scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).
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science achievement, where pupils with a high sense of belonging had a significantly higher science score (535) 
than those who had little sense of school belonging (515), with an effect size g = .26 (Appendix Table A2.2).

Figure 2.3: Fourth Class pupils’ sense of school belonging, percentages and mean mathematics achievement 
(2023)
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Figure 2.4 presents details on Fourth Class pupils’ sense of school belonging categorised by their gender, 
school gender, and school DEIS status. Girls reported a stronger sense of school belonging compared to boys; 
59% of girls and 49% of boys reported a high sense of belonging. Accordingly, Fourth Class pupils in girls’ schools 
had the highest sense of belonging (61%) across the school gender categories, with only 6% reporting that 
they had little sense of belonging. Pupils in DEIS Urban Band 2 schools reported the lowest sense of belonging 
across the school DEIS categories, with 46% reporting high sense of belonging and 14% reporting little sense of 
belonging.
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Figure 2.4: Fourth Class pupils’ sense of school belonging by pupil gender, school gender, and school DEIS 
status (2023)
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Figure 2.5 presents comparisons between 2019 and 2023 on the responses given by pupils to the seven 
statements relating to how they feel in their school. Fewer pupils in 2023 (28%) compared to 2019 (34%) agreed 
a lot that they like being in school. Accordingly, the proportion of pupils who disagreed a lot or a little increased 
from 25% in 2019 to 33% in 2023, indicating a decline in pupils’ enthusiasm for being in school. Similarly, 
the proportion of pupils who reported feeling safe at school declined between 2019 and 2023 (with 72% and 
58%, respectively, agreeing a lot). There were also declines between 2019 and 2023 in the proportion of pupils 
agreeing a lot when asked if they felt they belong at school (64% and 56%, respectively) and if they were proud 
to go to their school (78% and 65%, respectively).

A number of items in relation to friendships and teacher support that were presented to pupils in 2023 were 
not comparable or not presented to pupils in 2019. Among these, it can be noted that 91% of Fourth Class pupils 
agreed a lot that they have friends at school and 64% agreed a lot that they felt their teachers care about them.
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Figure 2.5: Fourth Class pupils’ endorsement of statements about their feelings to school (2019, 2023)
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Experiences of bullying 
Fourth Class pupils were presented with 11 statements relating to various types of bullying experiences and 
asked how often they experience this behaviour from other pupils: 

	› Made fun of me or called me names; 

	› Left me out of their games or activities; 

	› Spread lies about me;
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	› Stole something from me; 

	› Damaged something of mine on purpose;

	› Hit or hurt me (e.g., shoving, hitting, kicking); 

	› Made me do things I didn’t want to do; 

	› Sent me nasty or hurtful messages online;

	› Shared nasty or hurtful things about me online;

	› Shared embarrassing photos of me online; 

	› Threatened me. 

The response options were at least once a week, once or twice a month, a few times a year, and never. 
These statements were combined to form an overall scale for Student Bullying4 which was grouped into three 
categories to describe the frequency with which pupils were bullied: never or almost never, about monthly, and 
about weekly5. Approximately two-thirds of Fourth Class pupils were classified as being bullied never or almost 
never (Figure 2.6). A further 27% were classified as being bullied about monthly and 8% as being bullied about 
weekly. Internationally, about half of all Fourth Grade students (53%) were classified as being bullied never 
or almost never, one-third as being bullied about monthly, and 15% as being bullied about weekly (von Davier, 
Kennedy, et al., 2024).

There was a weak to moderate negative relationship between students’ experiences of bullying and 
mathematics (r = -.17), and science (r = -.19) achievement in TIMSS 2023 (Appendix Table A2.1). Figure 2.6 
shows that frequently experiencing bullying behaviours in school is associated with lower average mathematics 
achievement. Fourth Class pupils who never or almost never experienced bullying had the highest mean 
mathematics score (556), which is significantly higher than those of pupils who experienced bullying about 
monthly (539) or about weekly (486). The effect sizes associated with the differences were g = .22 and g = .90, 
respectively. A similar pattern was observed with science achievement (Appendix Table A2.3).

Figure 2.6: Fourth Class pupils’ experiences of bullying, percentages and mean mathematics achievement 
(2023) 
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4	 The overall scale, Student Bullying, was developed at an international level by Boston College. Full details of the construction of the 
scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).

5	 In TIMSS, Fourth Grade students who are bullied about weekly experience six of the 11 bullying behaviours once or twice a month and 
the other five a few times a year, on average.
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Girls reported experiencing slightly less frequent bullying behaviours than boys, with 67% never or almost 
never experiencing bullying compared to 64% of boys (Figure 2.7). Across the three school gender categories, 
more frequent bullying (about weekly) was reported in boys’ schools (13%) compared to girls’ schools (6%) and 
mixed-gender schools (7%). Pupils in DEIS Urban Band 1 schools reported the highest bullying rates, with 17% 
reporting to have experienced bullying about weekly, followed by pupils in DEIS Urban Band 2 schools (11%).

Figure 2.7: Fourth Class pupils’ experiences of bullying by pupil gender, school gender, and school DEIS status 
(2023)
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There has been a slight increase in some types of bullying from 2019 to 2023 (Figure 2.8). Slightly more 
pupils reported being made fun of or called names at least once a week (8% in 2019 and 10% in 2023), while 
exclusion from activities also increased (5% and 7%, respectively). Physical aggression (e.g., hitting, shoving, 
kicking) also increased slightly, with slightly more pupils in 2023 reporting experiencing such behaviours at 
least once a week (7% in 2019 and 9% in 2023). Receiving nasty messages online was reported at least once 
a week by 4% of Fourth Class pupils in 2023 compared to 2% in 2019, and sharing nasty or hurtful messages 
online was reported as a weekly occurrence by 3% of pupils in 2023 compared to 1% in 2019. Overall, traditional 
bullying behaviours (e.g., name-calling, exclusion, physical harm) remain more common than cyberbullying.

  TABLE OF CONTENTS



Chapter 2: Experiences in school in Fourth Class

16Trends in students’ school experiences and attitudes towards mathematics and science: TIMSS 2015-2023

Figure 2.8: Fourth Class pupils’ reports of various experiences of bullying behaviours (2019, 2023)
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Chapter 3: 

Experiences in school in Second Year
The focus of this chapter is on the experiences of Second Year students in school. The first section presents 
details on students’ absences, followed by students’ sense of school belonging. The third section presents 
details on students’ experiences of bullying. 

For each section the relationships of these variables with mathematics and science achievement are 
presented for the TIMSS 2023 cycle, followed by findings in relation to student gender, school gender, and 
school DEIS status. Data from TIMSS 2023 are then compared to those from the previous cycle of TIMSS 
(2019).  

Absences from school
Second Year students were asked about the frequency with which they were absent from school: once a week, 
once every two weeks, once a month, once every two months, or never or almost never. In TIMSS 2023, 6% of Second 
Year students reported being absent once a week, and a further 15% were absent once every two weeks (Figure 
3.1). Slightly less than one-third of students reported that they were never or almost never absent. Internationally, 
12% of pupils reported absences once a week, 10% reported absences once every two weeks, and 46% of the 
students reported being absent never or almost never (von Davier, Kennedy, et al., 2024).

Figure 3.1 also presents the association of school absence with mathematics achievement. Second Year 
students who reported being absent once a week, once every two weeks, and once a month had significantly 
lower mathematics scores (455, 502, and 524, respectively) than those who reported being never or almost never 
absent (539). The associated effect sizes were medium to large for differences between never or almost never 
and once a week (g = 1.07) and once every two weeks (g = .47), and small for once a month (g = .19). A similar 
pattern was also found when examining absenteeism and science achievement (Appendix Table A3.1).

Figure 3.1: Second Year students’ absences from school, percentages and mean mathematics achievement 
(2023)
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Figure 3.2 presents details on student absences in Second Year categorised by student gender, school 
gender, and DEIS status. Second Year girls were slightly more likely than boys to report being absent from 
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school once a week (8% and 5%, respectively) and once every two weeks (16% and 13%). Accordingly, a slightly 
lower proportion of girls were never or almost never absent (29%) compared to boys (32%). This is a decrease 
from 2015, when 64% of girls and 62% of boys indicated that they were never or almost never absent (Perkins et 
al., 2020). However, the category once every two months was not an option in 2015, which may account for some 
of the decrease.

At the school level, absenteeism in girls’ schools and mixed-gender schools was more frequent than in boys’ 
schools. A higher proportion of students in girls’ schools and mixed-gender schools were absent at least once 
every two weeks (21% and 22%, respectively) compared to students in boys’ schools (16%). Approximately 12% 
of students in DEIS schools reported being absent from school once a week and a further 16% were absent once 
every two weeks. This compares to 4% and 14%, respectively, in non-DEIS schools.

Figure 3.2: Second Year students’ absences from school by student gender, school gender, and school DEIS 
status (2023)
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Student absenteeism increased notably between 2019 and 2023 (Figure 3.3). The proportion of students 
who reported being absent from school once a week and once every two weeks increased from 13% in 2019 
to 21% in 2023. Accordingly, the proportion of Second Year students who were never or almost never absent 
dropped from 46% in 2019 to 30% in 2023.
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Figure 3.3: Second Year students’ absences from school (2019, 2023)
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Sense of school belonging
Second Year students were presented with eight statements relating to how they feel at school: 

	› I like being in school;

	› I feel safe when I am at school;

	› I feel like I belong at this school; 

	› Teachers at this school care about me; 

	› I am proud to go to this school; 

	› I have friends at this school; 

	› Students in this school respect me; 

	› Students at this school like me the way I am. 

The response options were agree a lot, agree a little, disagree a little, and disagree a lot. Seven of these 
statements6 were combined to form an overall measure of Students’ Sense of School Belonging.7 In TIMSS 2023, 
this scale was used to create three categories: high sense of belonging, some sense of belonging, and little sense 
of belonging. Figure 3.4 shows that approximately one-fifth of Second Year students were reported to have a 
high sense of belonging, with a further 53% having some sense of belonging. On average internationally, 30% were 
classified as having a high sense of belonging and 49% had some sense of belonging (von Davier, Kennedy, et al., 
2024).

In TIMSS 2023, sense of school belonging had a weak to moderate correlation with mathematics (r = .21) 
and science (r = .15) achievement (Appendix A2.1). Figure 3.4 shows that Second Year students who had a 
high sense of belonging had a significantly higher mathematics score (541) than those who had some sense 
of belonging (528) and little sense of belonging (499). When comparing mathematics achievement by sense 

6	 The item ‘I have friends at this school’ was not included in the scale.
7	 The overall scale, Students’ Sense of School Belonging, was developed at an international level by Boston College. Full details of the 

construction of the scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).
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of belonging, the associated effect sizes were small (g = .18) for high sense of belonging and some sense of 
belonging, and medium (g = .53) for high sense of belonging and little sense of belonging. A similar pattern was 
observed with science achievement (Appendix Table A3.2).

Figure 3.4: Second Year students’ sense of school belonging, percentages and mean mathematics 
achievement (2023)
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Figure 3.5 presents students’ sense of school belonging by student gender, school gender, and school DEIS 
status. Second Year boys reported a slightly stronger sense of school belonging than girls; for example, 23% of 
boys compared to 19% of girls reported a high sense of belonging. Correspondingly, students in boys’ schools 
had the highest sense of belonging (28%) across the school gender categories, followed by 23% of students in 
girls’ schools and 19% in mixed-gender schools. Approximately 31% of Second Year students in DEIS schools 
reported little sense of belonging compared to 23% of students in non-DEIS schools. 
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Figure 3.5: Second Year students’ sense of school belonging by student gender, school gender, and school 
DEIS status (2023)
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Figure 3.6 presents comparisons between 2019 and 2023 on the responses given by Second Year students 
to the eight statements relating to their feelings about school. Fewer students in 2023 (14%) than in 2019 (19%) 
agreed a lot that they like being in school. Correspondingly, the proportion of students who disagreed a lot or a 
little that they like being in school increased from 34% in 2019 to 44% in 2023. There were also declines between 
2019 and 2023 in the proportion of students agreeing a lot that they belong at school (from 42% to 31%) and that 
they were proud to go to their school (from 45% to 31%).

A further four items in relation to friendships and teacher support were presented to students in 2023 which 
were not comparable or not presented to students in 2019. In 2023, nearly all students agreed (80% a lot and 
16% a little) that they have friends at school. However, smaller proportions agreed that students at the school 
respect them (37% a lot and 43% a little) or like them the way they are (36% a lot and 41% a little).
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Figure 3.6: Second Year students’ endorsement of statements about their feelings to school (2019, 2023)
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Experience of bullying 
Second Year students were presented with 14 statements relating to various types of bullying experiences and 
asked how often they experience this behaviour from other students: 

	› Said mean things about my physical appearance (e.g., my hair, my size);

	› Spread lies about me;

	› Shared my secrets with others;

	› Refused to talk to me;

	› Said hurtful things to or about me because of my cultural background (e.g., race, ethnicity, religion);

	› Stolen something from me;

	› Made me do things I didn’t want to do;

	› Sent me nasty or hurtful messages online;

	› Shared nasty or hurtful things about me online;

	› Shared embarrassing photos of me online;

	› Threatened me;

	› Physically hurt me;

	› Excluded me from their group (e.g., parties, messaging);

	› Damaged something of mine on purpose.

The response options were at least once a week, once or twice a month, a few times a year, and never. 
These statements were combined to form an overall scale of Student Bullying8 which was grouped into three 
categories representing being bullied: never or almost never, about monthly, and about weekly9. Approximately 
two-thirds of Second Year students were classified as being bullied never or almost never (Table 3.1). A further 
25% were bullied about monthly and 9% of Second Year students were classified as being bullied about weekly. 
Internationally, 60% of all Eighth Grade students were classified as being bullied never or almost never, 27% about 
monthly, and 13% as being bullied about weekly (von Davier, Kennedy, et al., 2024).

Table 3.1 shows that frequently experiencing bullying behaviours in school is associated with lower 
average achievement. Second Year students who never or almost never experienced bullying had the highest 
mean mathematics score (528), which is significantly higher than those of students who experienced bullying 
about monthly (519) or about weekly (500). The associated effect sizes were g = .10 and g = .35, respectively. The 
pattern is slightly different in relation to science achievement. Students who never or almost never experienced 
bullying had a non-significantly higher science score (532) compared to students who experienced bullying 
about monthly (526), but significantly higher than those who experienced bullying about weekly (496), with an 
effect size g = .42. There was a weak negative relationship between students’ experiences of bullying and their 
mathematics (r = -.05) and science (r = -.05) achievement (Appendix Table A2.1).

8	 The overall scale, Student Bullying, was developed at an international level by Boston College. Full details of the construction of the 
scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).

9	 In TIMSS, Eighth Grade students who are bullied about weekly experience seven of the 14 behaviours once or twice a month and the 
other seven a few times a year, on average.
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Table 3.1: Second Year students’ experience of bullying and mean mathematics and science achievement 
(2023)

  % Mathematics Science

Never or almost never (R) 67 528 532

About monthly 25 519 526

About weekly 9 500 496
Note. Bold indicates statistically significant differences from the reference group (R) (p < .05).

Figure 3.7 presents Second Year students’ experience of bullying by student gender, school gender, and 
school DEIS status. Two-thirds of girls and a similar proportion of boys reported never or almost never experiencing 
bullying behaviours. At the school level, 4% of students in girls’ schools reported experiencing bullying about 
weekly, which was lower than the 8% of students in boys’ schools and 10% of students in mixed-gender schools. 
A slightly higher proportion of students in DEIS schools (11%) experienced bullying about weekly compared to 
students in non-DEIS schools (8%).

Figure 3.7: Second Year students’ experience of bullying by student gender, school gender, and school DEIS 
status (2023)
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Figure 3.8 compares the bullying behaviours experienced by Second Year students in TIMSS 2019 and 
TIMSS 2023. The most notable difference between 2019 and 2023 was in relation to online bullying behaviours. 
There was a four-percentage-point increase in the proportion of students reporting that they experienced 
having embarrassing photos shared online at least once a week and a five-percentage-point increase in students 
experiencing this behaviour once or twice a month. Two other cyberbullying behaviours – sending nasty or 
hurtful messages online and sharing nasty or hurtful things online – also saw a slight increase (2% for each 
behaviour) in the proportion of students experiencing these behaviours at least once a week. 

Two traditional bullying behaviours (which could be committed in combination with online bullying 
behaviours) – saying mean things about someone’s physical appearance such as their hair or size, and sharing 
someone’s secrets with other people – also saw increases between 2019 and 2023 (3% [rounded] and 2% 
increases at least once a week, respectively). Physical aggression remains among the least commonly reported 
bullying experiences. 
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Figure 3.8: Second Year students’ reports of various experiences of bullying behaviour (2019, 2023)
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Text for some of the items has been shortened; the full text can be found at the beginning of the Experience of bullying section.
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Chapter 4: 

Attitudes towards mathematics in 
Fourth Class
This chapter focuses on Fourth Class pupils’ attitudes towards mathematics, drawing on two contextual 
scales: Students Like Learning Mathematics and Students Confident in Mathematics. For each of these scales, the 
percentages of pupils in each scale category and their mean achievement scores for 2023 are presented. Next, 
the percentages of pupils in each scale category are presented by pupil gender, school gender, and school DEIS 
status. For trend analysis, the items from these scales are presented across the past three cycles of TIMSS 
(2015, 2019, and 2023). 

Like learning mathematics
The extent to which Fourth Class pupils liked learning mathematics was captured through nine items in the 
pupil questionnaire: 

	› I enjoy learning maths; 

	› I do not like doing maths;10 

	› Maths is boring; 

	› I learn interesting things in maths; 

	› I like maths; 

	› I like any schoolwork that involves numbers; 

	› I like to solve maths problems; 

	› I look forward to maths lessons; 

	› Maths is one of my favourite subjects. 

Pupils were asked how much they agreed with each of these statements. Pupils’ responses to seven of these 
items11 were used to create the TIMSS Students Like Learning Mathematics scale,12 on the basis of which pupils 
were classified into three categories: very much like learning mathematics, somewhat like learning mathematics, 
or do not like learning mathematics. 

Figure 4.1 presents the percentages and mean mathematics achievement of Fourth Class pupils in each 
category in 2023. More than one-quarter of pupils (28%) indicated that they very much liked learning mathematics, 
35% somewhat liked learning mathematics, and 37% did not like learning mathematics. Internationally, 44% of 
Fourth Grade students reported that they very much liked learning mathematics, 32% somewhat liked learning 
mathematics, and 24% did not like learning mathematics (von Davier, Kennedy, et al., 2024). Although Fourth Class 
pupils who very much liked learning mathematics had a higher mathematics score than those who somewhat 
liked learning mathematics, that difference was not statistically significant (558 and 550 points, respectively). 

10	 In 2023, pupils were presented with ‘I do not like doing maths’ while in 2019 and 2015, they were presented with ‘I wish I did not have to 
study maths’.

11	 The items ‘I do not like doing maths’ and ‘Maths is boring’ were not included in the scale.
12	 The overall scale, Students like Learning Mathematics, was developed at an international level by Boston College. Full details of the 

construction of the scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).
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However, pupils who very much liked learning mathematics achieved a statistically significantly higher mean 
mathematics score than those who did not like learning mathematics (534) with an effect size g = .29. There is 
a weak positive correlation (r = .13) between the extent to which Fourth Class pupils like learning mathematics 
and mathematics achievement (Appendix Table A2.1).  

Figure 4.1: Fourth Class pupils’ liking of learning mathematics, percentages and mean mathematics 
achievement (2023)
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Figure 4.2 presents the percentages of pupils in each category of the TIMSS Students Like Learning 
Mathematics scale in 2023 by pupil gender, school gender, and school DEIS status. Almost one-third of boys 
(32%) very much liked learning mathematics compared to one-quarter of girls (24%). Correspondingly, more girls 
(41%) than boys (33%) did not like learning mathematics. A higher proportion of pupils who very much liked learning 
mathematics was also observed in boys’ schools (35%) compared to girls’ schools (29%) and mixed-gender 
schools (27%). However, the proportion of pupils who did not like learning mathematics was slightly lower in girls’ 
schools (33%) than in boys’ schools (36%) or mixed-gender schools (37%). In terms of school DEIS status, the 
highest proportion of pupils who very much liked learning mathematics was noted in DEIS Urban Band 1 schools 
(35%), followed by DEIS Urban Band 2 schools (31%). DEIS Rural and non-DEIS schools had somewhat similar 
proportions of pupils who very much liked learning mathematics, which in both cases was lower than those 
observed in DEIS Urban schools. There was very little difference in the proportions of pupils who did not like 
learning mathematics in each of the four school DEIS categories.
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Figure 4.2: Fourth Class pupils’ liking of learning mathematics by pupil gender, school gender, and school 
DEIS status (2023)
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Figure 4.3 presents the percentages of Fourth Class pupils by their level of agreement with statements 
related to liking learning mathematics in the past three cycles of TIMSS (2015, 2019, and 2023). Across all 
items, there has been a noticeable and incremental decline in pupils’ liking of learning mathematics from 2015 
to 2023. This can be observed by a consistent decrease in the percentages of pupils agreeing with positive 
statements about learning mathematics, and a corresponding increase in the percentages of pupils agreeing 
with negative statements about learning mathematics. 

The largest decrease was observed for the statement ‘I learn many interesting things in maths’, where the 
percentage of pupils agreeing a lot fell from 62% in 2015 and 58% in 2019 to 43% in 2023. For each of the positive 
statements, the proportion of pupils agreeing a lot has decreased by between nine and 18 percentage points 
(rounded). The proportion of pupils who disagreed a lot that they look forward to maths lessons and that maths 
is one of their favourite subjects increased by eight percentage points from 2015 to 2023.
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Figure 4.3: Fourth Class pupils’ endorsement of various statements about liking of learning mathematics 
(2015, 2019, 2023)
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Confidence in mathematics
The extent to which Fourth Class pupils felt confident in mathematics was captured through seven items in the 
pupil questionnaire: 

	› I usually do well in maths; 

	› Maths is harder for me than for many of my classmates; 

	› I am just not good at maths; 

	› Maths is easy for me;13

	› I am good at working out difficult maths problems; 

	› Maths is harder for me than any other subject; 

	› Maths makes me confused. 

Pupils were asked how much they agreed or disagreed with each of these statements. Pupils’ responses 
to these seven items were used to create the TIMSS Students Confident in Mathematics scale,14 on the basis 
of which pupils were classified into three categories: very confident in mathematics, somewhat confident in 
mathematics, or not confident in mathematics.

Figure 4.4 presents the percentages and mean achievement of Fourth Class pupils in each category in 2023. 
More than one-quarter of pupils (27%) indicated that they felt very confident in mathematics, 43% felt somewhat 
confident in mathematics, and 29% were not confident in mathematics. The corresponding internationally averages 
were 27%, 42%, and 31%, respectively (von Davier, Kennedy, et al., 2024). Pupils who felt very confident in mathematics 
achieved a significantly higher mean score in mathematics (596) compared to those who felt somewhat confident 
in mathematics (549) and not confident in mathematics (499). The associated effect sizes were large (g = .66 and 
g = 1.36, respectively). There is a moderate to strong positive correlation (r = .46) between the extent to which 
Fourth Class pupils are confident in mathematics and mathematics achievement (Appendix Table A2.1). 

Figure 4.4: Fourth Class pupils feeling confident in mathematics, percentages and mean mathematics 
achievement (2023)
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13	 In 2023, pupils were presented with ‘Maths is easy for me’ while in 2019 and 2015, they were presented with ‘Maths makes me nervous’.
14	 The overall scale, Students Confident in Mathematics, was developed at an international level by Boston College. Full details of the 

construction of the scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).
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Figure 4.5 presents the percentages of pupils in each category of the TIMSS Students Confident in 
Mathematics scale in 2023 by pupil gender, school gender, and school DEIS status. A higher proportion of 
boys (32%) than girls (22%) felt very confident in mathematics and more girls (34%) than boys (25%) were not 
confident in mathematics. There is very little difference in the proportions of pupils in boys’, girls’, and mixed-
gender schools in each of the confidence categories. Higher proportions of pupils in DEIS Urban Band 1 schools 
(35%) and DEIS Urban Band 2 schools (39%) were not confident in mathematics, compared to pupils in non-DEIS 
schools (27%). The proportions in each of the categories for DEIS Rural schools were relatively similar to those 
reported for non-DEIS schools. 

Figure 4.5: Fourth Class pupils feeling confident in mathematics by pupil gender, school gender, and school 
DEIS status (2023)
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Figure 4.6 presents the percentages of Fourth Class pupils by their level of agreement with statements 
relating to feeling confident in mathematics over the past three cycles of TIMSS (2015, 2019, and 2023). Similar 
to the trends for pupils’ liking of learning mathematics described in the previous section, there is a noticeable 
decline in the extent to which pupils felt confident in mathematics from 2015 to 2023. This is evident from 
consistent decreases in the percentages of pupils agreeing with positive statements about mathematics and 
consistent increases in the percentages of pupils agreeing with negative statements about mathematics. The 
largest decrease is observed for the statement ‘I usually do well in maths’, where the percentage agreeing a lot 
fell from 54% in 2015 to 45% in 2023. Additionally, the proportion of pupils who agreed (either a lot or a little) that 
‘maths makes them confused’ increased from one-third (32%) in 2015 to nearly half (45%) in 2023.
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Figure 4.6: Fourth Class pupils’ endorsement of various statements about feeling confident in mathematics 
(2015, 2019, 2023)
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Chapter 5: 

Attitudes towards mathematics in 
Second Year
This chapter focuses on Second Year students’ attitudes towards mathematics, drawing on three contextual 
scales: Students Like Learning Mathematics, Students Confident in Mathematics, and Students Value Mathematics. 
For each of these scales, percentages of students and their associated mean achievement in mathematics 
are presented for 2023. Next, the percentages of students in each of the categories are presented by student 
gender, school gender, and school DEIS status. Finally, the items relating to the scale which were presented to 
students are reported for the past three cycles of TIMSS (2015, 2019, and 2023). 

Like learning mathematics
The extent to which Second Year students liked learning mathematics was captured through nine items in the 
student questionnaire: 

	› I enjoy learning mathematics; 

	› I wish I did not have to study maths; 

	› Maths is boring; 

	› I learn interesting things in maths; 

	› I like maths; 

	› I like any schoolwork that involves numbers; 

	› I like to solve maths problems;

	› I look forward to maths lessons; 

	› Maths is one of my favourite subjects. 

Students were asked how much they agreed or disagreed with each of these statements. Students’ 
responses to seven of these items15 were used to create the TIMSS Students Like Learning Mathematics scale,16 
on the basis of which students were classified into three categories: very much like learning mathematics, 
somewhat like learning mathematics, or do not like learning mathematics. 

Figure 5.1 presents the percentages and mean mathematics achievement of Second Year students in 
each category in 2023. Approximately one-tenth of students (11%) indicated that they very much like learning 
mathematics, 30% that they somewhat like learning mathematics, and 59% that they do not like learning mathematics. 
When compared to the international average, 21% of Eighth Grade students reported that they very much like 
learning mathematics, 32% somewhat like learning mathematics and almost half (46%) indicated that they did not 
like learning mathematics (von Davier, Kennedy, et al., 2024). Second Year students who very much liked learning 
mathematics achieved a statistically significantly higher mean score in mathematics (566) than those who 
somewhat liked learning mathematics (544) (g = .29), and those who did not like learning mathematics (505) (g = 

15	 The items ‘I wish I did not have to study maths’ and ‘Maths is boring’ were not included in the scale.
16	 The overall scale, Students Like Learning Mathematics, was developed at an international level by Boston College. Full details of the 

construction of the scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).
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.82). There is a moderate positive correlation (r = .34) between the extent to which Second Year students like 
learning mathematics and mathematics achievement (Appendix Table A2.1). 

Figure 5.1: Second Year students’ liking of learning mathematics, percentages and mean mathematics 
achievement (2023)

11

30

59

566

544

505

380
400
420
440
460
480
500
520
540
560
580

0
10

20

30
40

50
60

70

80
90

100

Very much like learning
mathematics

Somewhat like learning
mathematics

Do not like learning
mathematics

M
ea

n 
ac

hi
ev

em
en

t s
co

re

%
 s

tu
de

nt
s

% Mean mathematics achievement

Figure 5.2 presents the percentages of students in each category of the TIMSS Students Like Learning 
Mathematics scale in 2023 by student gender, school gender, and school DEIS status. Slightly more boys (12%) 
than girls (9%) very much liked learning mathematics, while more girls (62%) than boys (56%) did not like learning 
mathematics. There was little variation in the proportions of students in each of the categories by school gender. 
Very similar proportions of students (11%) in DEIS and non-DEIS schools very much liked learning mathematics, 
while slightly higher proportions of students in DEIS schools (63%) did not like learning mathematics compared 
to those in non-DEIS schools (58%).
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Figure 5.2: Second Year students’ liking of learning mathematics by student gender, school gender, and 
school DEIS status (2023)
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Figure 5.3 presents the percentages of Second Year students by their level of agreement with statements 
relating to the liking of learning mathematics in the past three cycles of TIMSS (2015, 2019, and 2023). Although 
response patterns tended to be similar in 2015 and 2019 for many of the statements, it is clear that there has 
been a decrease in students’ liking of mathematics since 2019. This can be seen in the consistent decreases 
in agreement with positive statements about learning mathematics and increases in agreement with negative 
statements about learning mathematics. The largest decrease is observed for the statements ‘I like maths’ 
and ‘I enjoy learning maths’, where the levels of agreement (a lot or a little) decreased by 10 percentage points 
(rounded) between 2019 and 2023. The largest increase in the levels of agreement (a lot or a little) is observed 
for the statement ‘I wish I did not have to study science’ (a 12-percentage-point increase between 2019 and 
2023).
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Figure 5.3: Second Year students’ endorsement of various statements about their liking of learning 
mathematics (2015, 2019, 2023)
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Confidence in mathematics
The extent to which Second Year students felt confident in mathematics was captured through eight items in 
the student questionnaire: 

	› I usually do well in maths; 

	› Maths is harder for me than for many of my classmates; 

	› Maths is not one of my strengths; 

	› Maths is easy for me; 

	› I am good at working out difficult maths problems; 

	› I am good at explaining maths to others; 

	› Maths is harder for me than any other subject; 

	› Maths makes me confused. 

Students were asked how much they agreed or disagreed with each of these statements. Their responses 
to these eight items were used to create the TIMSS Students Confident in Mathematics scale,17 on the basis 
of which students were classified into three categories: very confident in mathematics, somewhat confident in 
mathematics, or not confident in mathematics.

Figure 5.4 presents the percentages and mean achievement of Second Year students in each category 
in 2023. Approximately one-tenth of students (12%) felt very confident in mathematics, 35% felt somewhat 
confident in mathematics, and 53% did not feel confident in mathematics. These proportions are comparable to 
the international averages, 13%, 32%, and 55%, respectively (von Davier, Kennedy, et al., 2024). Second Year 
students who felt very confident in mathematics achieved a significantly higher mean mathematics score (595) 
compared to those who felt somewhat confident in mathematics (547) and not confident in mathematics (490). 
The associated effect sizes were large (g = .68 and g = 1.55, respectively). Students who felt somewhat confident 
in mathematics also achieved a significantly higher mean mathematics score compared to those who were not 
confident in mathematics. There is a moderate to strong positive correlation (r = .48) between the extent to which 
Second Year students are confident in mathematics and mathematics achievement (Appendix Table A2.1).

17	 The overall scale, Students Confident in Mathematics, was developed at an international level by Boston College. Full details of the 
construction of the scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).
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Figure 5.4: Second Year students feeling confident in mathematics, percentages and mean mathematics 
achievement (2023)
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Figure 5.5 presents the percentages of students in each category by student gender, school gender, and 
school DEIS status. More boys (15%) than girls (10%) felt very confident in mathematics, while more girls 
(58%) than boys (48%) did not feel confident in mathematics. Slightly higher proportions of students in boys’ 
schools (15%) felt very confident in mathematics compared to girls’ and mixed-gender schools (12% for both). 
Correspondingly, lower proportions in boys’ schools (46%) were not confident in mathematics than in girls’ and 
mixed-gender schools (55% and 54%, respectively). Higher proportions of students in DEIS schools (57%) were 
not confident in mathematics compared to the proportion in non-DEIS schools (51%), while the proportion of 
students in DEIS and non-DEIS schools who felt very confident in mathematics were comparable (11% and 13%, 
respectively).
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Figure 5.5: Second Year students feeling confident in mathematics by student gender, school gender, and 
school DEIS status (2023)
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Figure 5.6 presents the percentages of Second Year students by their level of agreement with various 
statements relating to feeling confident in mathematics over the past three cycles of TIMSS (2015, 2019, and 
2023). While there was a noticeable decrease in students’ enjoyment of learning mathematics from 2019 (see 
Figure 5.3, above), there are fewer differences across the items relating to their confidence in mathematics 
(Figure 5.6). Similar proportions of students agreed a lot across each of the cycles (2015, 2019, and 2023) that 
they ‘usually do well in mathematics’, that ‘maths is one of their strengths’, and that ‘maths is harder for them 
than any other subject’. However, there has been a gradual increase in the proportion of students agreeing (a lot 
or a little) that ‘maths makes them confused’: rising from 52% in 2015, to 56% in 2019, to 61% in 2023.
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Figure 5.6: Second Year students’ endorsement of various statements about feeling confident in mathematics 
(2015, 2019, 2023)
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Note. ^2023 item not comparable or not presented to students in 2019 or 2015.18

18	 The item ‘Maths is harder for me than for many of my classmates’ was changed slightly in 2023 from ‘Maths is more difficult for me 
than for many of my classmates’ in 2019 and 2015. As the change in wording is more cosmetic than substantive, the data have been 
included for all cycles.  
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Value mathematics
The extent to which Second Year students value mathematics was captured through nine items in the student 
questionnaire: 

	› I think learning maths will help me in my daily life; 

	› I need maths to learn other school subjects; 

	› I need to do well in maths to get into the college of my choice; 

	› I need to do well in maths to get the job I want; 

	› I would like a job that involves using maths; 

	› It is important to learn about maths to get ahead in the world; 

	› Learning maths will give me more opportunities when I am an adult; 

	› My parent(s)/guardian(s) think that it is important that I do well in maths; 

	› It is important to do well in maths. 

Students were asked how much they agreed with each of these statements. Students’ responses to eight 
of these items19 were used to create the TIMSS Students Value Mathematics scale,20 on which the basis of which 
students were classified into three categories: strongly value mathematics, somewhat value mathematics, or do 
not value mathematics. 

Figure 5.7 presents the percentages and mean mathematics achievement of Second Year students in each 
category in 2023. One-quarter of students (25%) strongly value mathematics, 45% somewhat value mathematics, 
and 30% do not value mathematics. Internationally, 34% of Eighth Grade students reported that they strongly 
value mathematics, while a further 41% indicated that they somewhat value mathematics, and 24% do not value 
mathematics (von Davier, Kennedy, et al., 2024). Second Year students who strongly value mathematics achieved a 
statistically significantly higher mean score in mathematics (542) than those who somewhat value mathematics 
(530) and those who do not value mathematics (499). The associated effect sizes were g = .15 and g = .55, 
respectively. There is a weak to moderate positive correlation (r = .22) between the extent to which Second Year 
students value mathematics and mathematics achievement (Appendix Table A2.1).

19	 The item ‘My parent(s)/guardian(s) think that it is important that I do well in maths’ was not included in the scale.
20	 The overall scale, Students Value Mathematics, was developed at an international level by Boston College. Full details of the 

construction of the scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).
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Figure 5.7: Second Year students’ valuing of mathematics, percentages and mean mathematics achievement 
(2023)
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Figure 5.8 presents the percentages of students in each category by student gender, school gender, and 
school DEIS status. Very similar proportions of boys and girls strongly value (25% and 24% respectively), 
somewhat value (45%), and do not value mathematics (30%).21 Similar proportions across the three categories 
were reported in boys’ schools and mixed-gender schools, with slightly higher proportions of students valuing 
mathematics in girls’ schools. The proportion of students who do not value mathematics was higher in DEIS 
schools (36%) than in non-DEIS schools (28%).

21	 Due to rounding, the percentages given for girls total to 99% rather than 100%.
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Figure 5.8: Second Year students’ valuing of mathematics by student gender, school gender, and school DEIS 
status (2023)
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Figure 5.9 presents the percentages of Second Year students by their level of agreement with statements 
relating to valuing mathematics over the past three cycles of TIMSS (2015, 2019, and 2023). There is a clear 
and gradual decline in students’ valuing mathematics over the period from 2015 to 2023. Across the majority of 
the statements, this decline can be observed by a consistent decrease in the percentages of students in each 
cycle agreeing a lot or a little. The decrease in the proportions agreeing a lot between 2015 and 2023 ranged from 
11 percentage points (rounded) for the statement ‘my parent(s)/guardian(s) think that it is important that I do 
well in maths’ to 21 percentage points for both ‘it is important to do well in maths’ and ‘learning maths will give 
me more job opportunities when I am an adult’. However, one statement, ‘I would like a job that involves using 
maths’, had comparable proportions of students agreeing a lot across 2015, 2019, and 2023 (15%, 15%, and 12%, 
respectively).
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Figure 5.9: Second Year students’ endorsement of various statements about valuing mathematics (2015, 
2019, 2023)
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Note: *Item not included in the scale.
Text for some of the items has been shortened; the full text can be found at the beginning of the Value mathematics section.
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Chapter 6: 
Attitudes towards science in Fourth 
Class
This chapter focuses on Fourth Class pupils’ attitudes towards science, drawing on two contextual scales: 
Students Like Learning Science and Students Confident in Science. For each of these scales, the percentages 
of pupils in each category and their mean science achievement scores for 2023 are presented. Next, the 
percentages of pupils in each scale category are presented by pupil gender, school gender, and school DEIS 
status. For trend analysis, the items from these scales are presented across the past three cycles of TIMSS 
(2015, 2019, and 2023). 

Like learning science
The extent to which Fourth Class pupils liked learning science was captured through nine items in the TIMSS 
2023 pupil questionnaire: 

	› I enjoy learning science; 

	› I wish I did not have to study science; 

	› Science is boring; 

	› I learn many interesting things in science; 

	› I like science; 

	› I look forward to learning science in school; 

	› Science teaches me how things in the world work; 

	› I like to do science experiments; 

	› Science is one of my favourite subjects. 

Pupils were asked to rate their agreement or disagreement with each of these statements. Responses to 
six of these items22 were used to create the TIMSS Students Like Learning Science scale,23  on the basis of which 
pupils were grouped into three categories: very much like learning science, somewhat like learning science, or do 
not like learning science.

Figure 6.1 presents the percentages and mean science achievement of Fourth Class pupils in each category 
in 2023. Just under half of pupils (45%) reported that they very much liked learning science, 34% that they somewhat 
liked learning science, and 21% that they did not like learning science. On average, internationally, 53% of Fourth 
Grade students indicated that they very much liked learning science, 29% somewhat liked learning science, and 18% 
did not like learning science (von Davier, Kennedy, et al., 2024). Fourth Class pupils who very much liked learning 
science and those who somewhat liked learning science achieved very similar mean science scores (537 and 536, 
respectively). However, pupils who very much liked learning science achieved a statistically significantly higher 
mean science score than those who did not like learning science (519) with an effect size g = .21. There is a weak 

22	 The items ‘I wish I did not have to study science’, ‘Science is boring’, and ‘I like to do science experiments’ were not included in the scale.
23	 The overall scale, Students Like Learning Science, was developed at an international level by Boston College. Full details of the 

construction of the scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).
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positive correlation (r = .08) between the extent to which Fourth Class pupils like learning science and science 
achievement (Appendix Table A2.1).

Figure 6.1: Fourth Class pupils’ liking of learning science, percentages and mean science achievement (2023) 
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Figure 6.2 presents the percentages of pupils in each category of the TIMSS Students Like Learning Science 
scale in 2023, broken down by pupil gender, school gender, and school DEIS status. A higher percentage of boys 
reported very much liking learning science (49%) compared to girls (41%), although the percentages of boys and 
girls who do not like learning science were similar. Among different school types, a higher proportion of pupils 
who very much liked learning science was observed in boys’ schools (56%) compared to girls’ schools (45%) and 
mixed-gender schools (44%). Among DEIS categories, the highest percentage of pupils who very much liked 
learning science was found in DEIS Urban Band 1 schools (59%), followed by DEIS Urban Band 2 schools (51%), 
while DEIS Rural and non-DEIS schools had lower proportions of pupils who very much liked learning science 
(39% and 43%, respectively). Accordingly, there were higher proportions of pupils in DEIS Rural and non-DEIS 
schools who did not like learning science (24% and 22%, respectively) than in DEIS Urban schools. 
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Figure 6.2: Fourth Class pupils’ liking of learning science by pupil gender, school gender, and school DEIS 
status (2023) 
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Figure 6.3 presents the percentages of Fourth Class pupils by their level of agreement with statements 
about their liking of learning science in TIMSS 2015, 2019, and 2023. Overall, a noticeable and gradual decline 
in pupils’ liking of learning science is observed between 2015 and 2023, with more noticeable decline between 
2019 and 2023.This decline is marked by a consistent decrease in the percentages of pupils agreeing with 
positive statements about learning science, coupled with an increase in the percentages agreeing with negative 
statements. The largest decrease is observed for the statement ‘Science teaches me how things in the world 
work’, where the percentage of pupils agreeing a lot fell from 76% in 2015, 70% in 2019, to 54% in 2023. On 
the other hand, more pupils agreed (a lot and a little) that they wish they did not have to study science (28%) 
or find science boring (24%) in 2023 compared to 2019 (22% and 19%, respectively) and 2015 (23% and 19%, 
respectively). 
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Figure 6.3: Fourth Class pupils’ endorsement of various statements about liking of learning science (2015, 
2019, 2023)
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Confidence in science
The extent to which Fourth Class pupils felt confident in science was captured through six items in the TIMSS 
2023 pupil questionnaire: 

	› I usually do well in science; 

	› Science is harder for me than for many of my classmates; 

	› I am just not good at science; 

	› Science is easy for me; 

	› Science is harder for me than any other subject; 

	› Science makes me confused. 

Pupils were asked to rate their agreement or disagreement with each of these statements. Responses to 
these six items were used to create the TIMSS Students Confident in Science scale,24 on the basis of which pupils 
were grouped into three categories: very confident in science, somewhat confident in science, or not confident in 
science.

Figure 6.4 presents the percentages and mean science achievement of Fourth Class pupils in each category. 
Approximately one-third of pupils (31%) reported that they felt very confident in science, 43% indicated that they 
felt somewhat confident in science, and 26% were not confident in science. Internationally, this compares to 34%, 
35%, and 31%, respectively (von Davier, Kennedy, et al., 2024). Fourth Class pupils who felt very confident in 
science achieved a statistically significantly higher mean science score (558) than their peers who felt somewhat 
confident (536) with a small to medium effect size (g = .30) and not confident in science (498) with a large effect 
size (g = .78). There is a weak to moderate positive correlation (r = .26) between the extent to which Fourth Class 
pupils are confident in science and science achievement (Appendix Table A2.1). 

Figure 6.4: Fourth Class pupils feeling confident in science, percentages and mean science achievement 
(2023)
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24	 The overall scale, Students Confident in Science, was developed at an international level by Boston College. Full details of the 
construction of the scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).
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Figure 6.5 presents the percentages of pupils in each category by pupil gender, school gender, and school 
DEIS status. Boys and girls equally reported feeling very confident in science (31%). Although the percentages of 
pupils feeling very confident in science were similar in each of the three school gender types, a higher proportion 
of pupils in boys’ schools reported feeling not confident in science (31%) compared to girls’ (24%) and mixed-
gender schools (25%). The highest proportion of pupils who felt very confident in science was observed in DEIS 
Urban Band 1 schools (34%), followed by DEIS Urban Band 2 and non-DEIS schools (both 31%), with the lowest 
proportion in DEIS Rural (25%). The lowest proportion of pupils who felt not confident in science was found in 
non-DEIS schools (24%). 

Figure 6.5: Fourth Class pupils feeling confident in science by pupil gender, school gender, and school DEIS 
status (2023) 
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Figure 6.6 presents the percentages of Fourth Class pupils by their level of agreement with various 
statements about the extent to which they felt confident in science in TIMSS 2015, 2019, and 2023. Overall, a 
gradual decline can be seen in the extent to which pupils felt confident in science between 2015 and 2019, and 
more noticeably between 2019 to 2023, albeit to a lesser extent than for the same pupils’ liking of science (see 
Figure 6.3). The most noticeable change is observed for the statement ‘science makes me confused’, where the 
percentage of pupils agreeing (a lot or a little) increased from 24% in 2015, 27% in 2019 to 36% in 2023. Similarly, 
there has been a nine-percentage-point (rounded) increase between 2015 and 2023 in students agreeing that 
‘science is harder for me than for many of my classmates’ and a seven-percentage-point (rounded) increase 
in students agreeing that ‘I am just not good at science’. Accordingly, when pupils were presented with the 
positive statement ‘I usually do well in science’, 41% of pupils in 2015 agreed a lot, and this fell to 39% in 2019 
and 34% in 2023.  
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Figure 6.6: Fourth Class pupils’ endorsement of various statements about feeling confident in science (2015, 
2019, 2023)
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Text for some of the items has been shortened; the full text can be found at the beginning of the Confidence in science section.
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Chapter 7: 
Attitudes towards science in Second 
Year
This chapter focuses on Second Year students’ attitudes towards science, drawing on three contextual scales: 
Students Like Learning Science, Students Confident in Science, and Students Value Science. For each of these 
scales, the percentages of students in each scale category and their mean achievement scores for 2023 are 
presented. Next, the percentages of students in each scale category are presented by student gender, school 
gender, and school DEIS status. For trend analysis, the items from these scales are presented across the past 
three cycles of TIMSS (2015, 2019, and 2023). 

Like learning science
The extent to which Second Year students liked learning science was captured through nine items in the TIMSS 
2023 student questionnaire: 

	› I enjoy learning science;

	› I wish I did not have to study science; 

	› Science is boring; 

	› I learn many interesting things in science; 

	› I like science; 

	› I look forward to learning science in school; 

	› Science teaches me how things in the world work; 

	› I like to conduct science experiments; 

	› Science is one of my favourite subjects. 

Students were asked to rate their agreement or disagreement with each of these statements. Responses to 
six of these items25 were used to create the TIMSS Students Like Learning Science scale,26 on the basis of which 
students were grouped into three categories: very much like learning science, somewhat like learning science, or 
do not like learning science.

Figure 7.1 presents the percentages and mean science achievement of Second Year students in each 
category. Approximately three in ten students (28%) indicated that they very much liked learning science, 36% that 
they somewhat liked learning science, and 36% that they did not like learning science. On average, internationally, 
a larger proportion of students indicated that they very much like learning science (40%), a further 34% indicated 
that they somewhat liked learning science, and 26% that they did not like learning science (von Davier, Kennedy, 
et al., 2024). Second Year students who very much liked learning science achieved a significantly higher mean 
science score (562) than their peers who somewhat liked learning science (539) with a small to medium effect 
size (g = .27), and than those who did not like learning science (509) with a medium to large effect size (g = .67). 

25	 The items ‘I wish I did not have to study science’, ‘Science is boring’, and ‘I like to conduct science experiments’ were not included in the 
scale.

26	 The overall scale, Students Like Learning Science, was developed at an international level by Boston College. Full details of the 
construction of the scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).
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There is a weak to moderate positive correlation (r = .21) between the extent to which Second Year students like 
learning science and science achievement (Appendix Table A2.1).

Figure 7.1: Second Year students’ liking of learning science, percentages and mean science achievement 
(2023) 

28
36 36

562

539

509

400

420

440

460

480

500

520

540

560

580

600

0

10

20

30

40

50

60

70

80

90

100

Very much like learning
science

Somewhat like learning
science

Do not like learning science

M
ea

n 
ac

hi
ev

em
en

t s
co

re

%
 s

tu
de

nt
s

% Mean science achievement

Figure 7.2 presents the percentages of students in each category, broken down by student gender, school 
gender, and school DEIS status. A slightly higher percentage of boys (29%) than girls (26%) reported very much 
liking learning science, while more girls (40%) than boys (32%) reported that they do not like learning science. 
Among different school types, there was a greater proportion of students who very much liked learning science 
in girls’ schools (31%) compared to boys’ and mixed-gender schools (both 27%). However, the proportion of 
students who indicated that they do not like learning science was greater in mixed-gender schools (38%), followed 
by girls’ schools (33%), with boys’ schools having the lowest proportion (29%). The proportions of students 
who very much liked learning science were similar in DEIS and non-DEIS schools (29% and 27%, respectively). 
However, a higher percentage in DEIS schools (40%) than in non-DEIS schools (34%) did not like learning science.
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Figure 7.2: Second Year students’ liking of learning science by student gender, school gender, and school 
DEIS status (2023) 
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Figure 7.3 presents the percentages of Second Year students by their level of agreement with various 
statements about their liking of learning science in TIMSS 2015, 2019, and 2023. Although the patterns are 
slightly mixed, overall, a noticeable and gradual decline in students’ liking of learning science can be observed 
between 2015 and 2023. The largest decrease is observed for the statement ‘I learn many interesting things 
in science’, where the percentage of students agreeing a lot fell from 54% in 2015, 46% in 2019, to 39% in 2023. 
Similarly, more students reported wishing they did not have to study science or finding science boring in 2023 
compared to previous years. An exception to this general pattern is observed for the statement ‘I like to conduct 
science experiments’, which saw relatively little change across the three cycles. 
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Figure 7.3: Second Year students’ endorsement of various statements about liking of learning science (2015, 
2019, 2023) 
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Confidence in science
The extent to which Second Year students felt confident in science was captured through eight items in the 
TIMSS 2023 student questionnaire:

	› I usually do well in science; 

	› Science is harder for me than for many of my classmates; 

	› Science is not one of my strengths; 

	› Science is easy for me;

	› I am good at working out difficult science problems; 

	› I am good at explaining science to others; 

	› Science is harder for me than any other subject; 

	› Science makes me confused. 

Students were asked to rate their agreement or disagreement with each of these statements. Responses 
to these eight items were used to create the TIMSS Students Confident in Science scale,27 on the basis of which 
students were grouped into three categories: very confident, somewhat confident, or not confident in science.

Figure 7.4 presents the percentages and mean science achievement of Second Year students in each 
category. Approximately 15% indicated that they felt very confident in science, 39% felt somewhat confident, and 
46% not confident. These proportions are similar to the international average, 17%, 38%, and 45%, respectively 
(von Davier, Kennedy, et al., 2024). Second Year students who felt very confident in science achieved a significantly 
higher mean science score (601) than their peers who felt somewhat confident (555) and not confident in science 
(496). The associated effect sizes were medium to large (g = .64 and g = 1.41, respectively). There is a moderate 
to strong positive correlation (r = .45) between the extent to which Second Year students are confident in 
science and science achievement (Appendix Table A2.1).

Figure 7.4: Second Year students feeling confident in science, percentages and mean science achievement 
(2023)
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27	 The overall scale, Students Confident in Science, was developed at an international level by Boston College. Full details of the 
construction of the scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).
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Figure 7.5 presents the percentages of students in each category, broken down by student gender, school 
gender, and school DEIS status. Boys generally reported higher confidence than girls, with 18% of boys feeling 
very confident in science compared to 12% of girls, and 41% of boys feeling not confident in science compared 
to 51% of girls. While the percentages of students feeling very confident in science were very similar across 
the three school gender types, a smaller proportion of students in boys’ schools were not confident in science 
(38%) compared to girls’ (45%) and mixed-gender schools (48%). Similarly, although the percentages feeling 
very confident in science were similar in DEIS (14%) and non-DEIS (16%) schools, a higher proportion of students 
in DEIS schools were not confident in science (52%) than in non-DEIS schools (43%).

Figure 7.5: Second Year students feeling confident in science by student gender, school gender, and school 
DEIS status (2023)
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Figure 7.6 presents the percentages of Second Year students by their level of agreement with various 
statements about the extent to which they felt confident in science in TIMSS 2015, 2019, and 2023. Overall, no 
clear patterns emerged in how the extent to which students felt confident in science changed between 2015 
and 2023. For example, the statement ‘I usually do well in science’ increased from 71% agreeing (a lot or a 
little) in 2019 to 75% in 2023 (similar to 74% in 2015). The statement ‘I am good at working out difficult science 
problems’ decreased from 52% agreeing (a lot or a little) in 2015 to 46% in 2023. Meanwhile, the percentage of 
students agreeing with the statements ‘science is not one of my strengths’ and ‘science is harder for me than 
for many of my classmates’ increased by four and five percentage points between 2015 and 2023. The largest 
change in attitude between 2015 and 2023 was in relation to the statement ‘science makes me confused’, 
where there was an increase of 12 percentage points in the proportion of students agreeing (a lot or a little). 
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Figure 7.6: Second Year students’ endorsement of various statements about feeling confident in science 
(2015, 2019, 2023)
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Text for some of the items has been shortened; the full text can be found at the beginning of the Confidence in science section.

28	 The item ‘Science is harder for me than for many of my classmates’ was changed slightly in 2023 from ‘Science is more difficult for 
me than for many of my classmates’ in 2019 and 2015. As the change in wording is more cosmetic than substantive, the data have 
been included for all cycles. 
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Value science
The extent to which Second Year students valued science was captured through nine items in the TIMSS 2023 
student questionnaire: 

	› I think learning science will help me in my daily life; 

	› I need science to learn other school subjects; 

	› I need to do well in science to get into the college of my choice; 

	› I need to do well in science to get the job I want; 

	› I would like a job that involves using science; 

	› It is important to learn about science to get ahead in the world; 

	› Learning science will give me more job opportunities when I am an adult; 

	› My parent(s)/guardian(s) think that it is important that I do well in science; 

	› It is important to do well in science. 

Students were asked to rate their agreement or disagreement with each of these statements. Responses 
to eight of these items29 were used to create the TIMSS Students Value Science scale,30 on the basis of which 
students were grouped into three categories: strongly value, somewhat value, or do not value science.

Figure 7.7 presents the percentages and mean science achievement of students in each category in 2023. 
Approximately one-quarter of students (23%) reported that they strongly valued science, 38% that they somewhat 
valued science, and 40% that they did not value science. On average, internationally, a larger proportion of students 
indicated that they strongly value science (36%), a further 36% indicated that they somewhat valued science, and 
27% did not value science (von Davier, Kennedy, et al., 2024). Second Year students who strongly valued science 
achieved a statistically significantly higher mean science score (560) compared to their peers who somewhat 
valued (542) and did not value science (514). The associated effect sizes were small to medium (g = .22 and g = 
.59, respectively). There is a weak to moderate positive correlation (r = .24) between the extent to which Second 
Year students value science and science achievement (Appendix Table A2.1).

29	 The item ‘My parent(s)/guardian(s) think that it is important that I do well in science’ item was not included in the scale.
30	 The overall scale, Students Value Science, was developed at an international level by Boston College. Full details of the construction 

of the scale, including the items contributing to it, can be found in von Davier, Fishbein, and Kennedy (2024).
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Figure 7.7: Second Year students’ valuing of science, percentages and mean science achievement (2023)
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Figure 7.8 presents the percentages of students in each category, broken down by student gender, school 
gender, and school DEIS status. Although a slightly higher percentage of girls (24%) than boys (21%) strongly 
valued science, identical percentages reported that they did not value science. The percentages of students who 
strongly value science were very similar in boys’ and mixed-gender schools (22% and 21%, respectively), while 
a higher proportion was found in girls’ schools (30%). Additionally, a higher proportion of students in mixed-
gender schools reported that they do not value science (42%) compared to boys’ (35%) and girls’ schools (33%). 
Lastly, while the percentages of students who strongly value science were similar in DEIS (21%) and non-DEIS 
(23%) schools, a higher proportion in DEIS schools (45%) than in non-DEIS schools (38%) reported not valuing 
science.
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Figure 7.8: Second Year students’ valuing of science by student gender, school gender, and school DEIS 
status (2023)
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Figure 7.9 presents the percentages of Second Year students by their level of agreement with various 
statements about the extent to which they valued science in TIMSS 2015, 2019, and 2023. A gradual decline in 
students’ valuing of science is evident between 2015 and 2023. The largest decreases between 2015 and 2023 
in the agree a lot category were seen for the statements ‘learning science will give me more job opportunities 
when I am an adult’ (from 45% to 32%) and ‘it is important to do well in science’ (from 50% to 36%). Taking a 
broader view by combining the agree a lot and agree a little categories, the largest decreases were seen for the 
statements ‘I need to do well in science to get into the college of my choice’ (67% to 59%) and ‘I need to do well 
in science to get the job I want’ (59% to 51%) over the same period. 
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Figure 7.9: Second Year students’ endorsement of various statements about valuing of science (2015, 2019, 
2023)
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Note. *Item not included in the scale.
Text for some of the items has been shortened; the full text can be found at the beginning of the Value science section.
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Chapter 8: 

Summary and discussion
In this chapter, we summarise the main findings from the analyses presented in the preceding chapters and 
highlight key points for discussion.

Key findings
First, a brief summary of the main findings of this report is provided. Readers are encouraged to go back to the 
relevant sections of the earlier chapters for more detail on any of the following topics.

Frequency of school absence

Between 2019 and 2023, the frequency of student absence from school increased at both Fourth Class and 
Second Year, according to students’ own reports. The proportions of students who said that they were never 
or almost never absent from school declined from 60% to 49% at Fourth Class, and from 46% to 30% at Second 
Year. At both grade levels, regular absences – once every two weeks or more often – were significantly and 
negatively associated with achievement in mathematics and science.

Different patterns of absenteeism by gender are apparent between the two levels of education for which 
TIMSS collects data. At primary level, absences in 2023 tended to be more regular among boys; in boys’ and 
mixed-gender schools; and (to varying degrees) in DEIS schools. At post-primary level, absences were more 
regular among girls; in girls’ and mixed-gender schools; and in DEIS schools.

Sense of school belonging

Just over half of Fourth Class pupils (54%) reported a high sense of belonging at school, while 11% of pupils had 
little sense of belonging. Responses were less positive at Second Year, where 21% of students reported a high 
sense of belonging and more than one-quarter (26%) felt little sense of belonging. The differences in mathematics 
and science achievement between students with high or little sense of belonging were statistically significant, 
at both grade levels.

At Fourth Class, higher levels of school belonging were reported among girls and in girls’ schools. Among 
DEIS categories, the lowest proportion of students with a high sense of belonging was found in DEIS Urban 
Band 2 schools (46%), with similar proportions (54-55%) found in DEIS Urban Band 1, DEIS Rural, and non-DEIS 
schools. However, relatively more pupils reported little sense of belonging in Urban Band 1 (15%) and Band 2 
(14%) schools than in non-DEIS (11%) schools, while fewer did so in DEIS Rural schools (5%). Based on pupils’ 
responses to individual items that were also asked in TIMSS 2019, it appears that pupils’ sense of school 
belonging declined during the 2019-2023 period.

At Second Year, higher levels of school belonging were reported in boys’ schools, with the lowest sense of 
belonging reported in mixed-gender schools. Boys reported a slightly higher sense of school belonging than 
girls. School belonging was higher in non-DEIS (23% high and 23% little) than in DEIS schools (17% high and 
31% little). As at Fourth Class, Second Year students’ sense of school belonging appears to have declined since 
2019.
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Experiences of bullying

About two-thirds of students in both Fourth Class (65%) and Second Year (67%) reported that they never or 
almost never experienced bullying. However, almost one-tenth of students (8% and 9%, respectively) said that 
they experienced bullying behaviours about weekly. The differences in mathematics and science achievement 
between these groups (those who were never bullied and those bullied on approximately a weekly basis) were 
statistically significant and substantive.

At the student level, similar experiences of bullying were reported by boys and girls in Second Year. In 
Fourth Class, girls reported experiencing slightly less frequent bullying behaviours than boys. At the school 
level, more frequent bullying was reported in boys’ schools at primary level. At post-primary level, bullying 
was relatively more frequent in boys’ and mixed-gender schools. At Fourth Class, experiences of bullying on 
a weekly basis were most common in DEIS Urban Band 1 (17%) and DEIS Urban Band 2 (11%) schools, while 
similar proportions were found in DEIS Rural (7%) and non-DEIS schools (6%). At Second Year, experiences of 
bullying on a weekly basis were slightly more common in DEIS (11%) than non-DEIS schools (8%). At the level 
of specific bullying behaviours, student reports at both grade levels indicate that several forms of bullying (e.g., 
physical aggression in Fourth Class and sharing embarrassing photos online in Second Year) became slightly 
more common between 2019 and 2023.

Liking of mathematics

Comparable proportions of pupils in Fourth Class were categorised as very much liking (28%), somewhat liking 
(35%), and not liking (37%) the learning of mathematics, albeit slightly more skewed in the negative direction. 
Much more pronounced differences are evident at Second Year, where only one-tenth of students (11%) reported 
very much liking mathematics and almost three-fifths (59%) said that they do not like learning mathematics. 
Students who very much like learning mathematics achieved a significantly higher mathematics score than those 
who do not like learning mathematics at Fourth Class, and a significantly higher mathematics score than those 
who somewhat like or do not like learning mathematics at Second Year.

At Fourth Class, more boys (32%) than girls (24%) reported to very much like learning mathematics. The 
inverse was found at the other end of the scale, where more girls (41%) than boys (33%) said that they do not 
like learning mathematics. Although the proportions of pupils who do not like learning mathematics were broadly 
similar across school gender types (approximately one-third), boys’ schools reported a stronger liking of the 
subject than girls’ or mixed-gender schools. Similarly, although comparable proportions of pupils reported to 
not like learning mathematics across the four DEIS categories (36-39%), relatively more pupils very much liked 
learning mathematics in DEIS Urban Band 1 (35%) and DEIS Urban Band 2 (31%) schools than in non-DEIS (27%) 
or DEIS Rural (25%) schools. Trend analyses of individual items indicate that, in almost every case, Fourth Class 
pupils’ liking of mathematics has undergone a gradual decline across TIMSS cycles, from 2015 to 2019 to 2023 
(e.g., a large decrease in the proportion of pupils agreeing that they ‘learn many interesting things in maths’).

Gender differences among Second Year students were not as marked as those at Fourth Class. Slightly 
more boys (12%) than girls (9%) reported to very much like learning mathematics, while more girls (62%) than 
boys (56%) reported not liking the subject. Differences in the liking of mathematics across school gender types 
were relatively small, as were differences by school DEIS status. Trend analyses suggest a decline in students’ 
liking of mathematics at Second Year between 2019 and 2023, despite relative stability in attitudes between 
2015 and 2019. For instance, the levels of agreement (a lot or a little) decreased by 10 percentage points for the 
statement ‘I like maths’.
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Confidence in mathematics

Similar proportions of Fourth Class pupils reported being very confident (27%) and not confident (29%) in 
mathematics. However, at Second Year, relatively fewer students (12%) felt very confident in mathematics with 
more than half (53%) feeling not confident. Large minorities (43% of Fourth Class pupils and 35% of Second 
Year students) fell into the middle somewhat confident category. At both grade levels, very confident students 
achieved significantly and substantially higher scores in mathematics than their peers in either of the less 
confident groups.

At Fourth Class, boys (32%) were more likely than girls (22%) to report feeling very confident in mathematics, 
while girls (34%) were more likely than boys (25%) to feel not confident. However, relatively small differences 
in confidence were found on average across school gender types. Few differences were found across DEIS 
categories in terms of the percentages of pupils reporting high levels of confidence (24-28%). On the other hand, 
notably higher proportions of pupils in DEIS Urban Band 2 (39%) and Band 1 schools (35%) expressed feeling 
not confident in mathematics, compared to pupils in DEIS Rural (29%) or non-DEIS (27%) schools. Trend analyses 
suggest that pupils’ confidence in mathematics has gradually declined since 2015. For example, the proportion 
of pupils agreeing (a lot or a little) that ‘maths makes them confused’, rose by 13 percentage points between 
2015 and 2023.

Similarly, at Second Year, more boys (15%) than girls (10%) felt very confident in mathematics, and more girls 
(58%) than boys (48%) reported feeling not confident in mathematics. Students in girls’ and mixed-gender schools 
reported similar levels of confidence, on average, but a slightly higher proportion of students in boys’ schools 
reported feeling very confident and a lower proportion feeling not confident. A greater proportion of students in 
DEIS (57%) than non-DEIS (51%) schools reported feeling not confident in mathematics. Unlike at Fourth Class, 
Second Year students’ confidence in mathematics has remained relatively stable between 2015 and 2023.

Valuing of mathematics

Data on the value that students place on learning mathematics are only available at post-primary level as the 
relevant items were presented to Second Year students, but not pupils in Fourth Class.

One-quarter (25%) of Second Year students reported that they strongly value mathematics – i.e., think that 
mathematics can play a useful role in their lives – and a further 45% somewhat value the subject. Responses 
from almost one-third of students (30%) indicated that they do not value mathematics. Students expressing a 
view of strongly valuing mathematics achieved significantly higher mean scores in mathematics than those in 
the other two categories.

At the student level, boys and girls expressed very similar attitudes in this regard. However, at the school 
level, students in girls’ schools were more likely to report that they strongly value mathematics (29%) than their 
peers in boys’ or mixed-gender schools (both 24%). A somewhat higher proportion of students in non-DEIS 
(26%) than in DEIS (22%) schools reported strongly valuing mathematics. The opposite pattern was found at 
the other end of the scale, with 28% of students in non-DEIS schools and 36% in DEIS schools not valuing 
mathematics. For almost all of the items that feed into the overall measure of valuing mathematics, a clear and 
gradual decline in students’ attitudes can be seen from 2015 to 2019 to 2023. One item provides an exception 
to this general pattern: similar proportions of students in each of the three recent cycles of TIMSS (37-41%) 
expressed at least some level of agreement that they would ‘like a job that involves using mathematics’.
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Liking of science

Close to half (45%) of Fourth Class pupils reported very much liking science, with about one-third (34%) somewhat 
liking, and about one-fifth (21%) not liking the learning of science. The distribution at Second Year was more 
balanced, with somewhat fewer students (28%) very much liking learning science than somewhat liking (36%) or 
not liking science (36%). Students who very much like learning science achieved a significantly higher science 
score than those who do not like learning science at Fourth Class, and a significantly higher score than students 
who either somewhat like or do not like learning science at Second Year.

At Fourth Class, more boys (49%) than girls (41%) reported that they very much like learning science, with 
relatively similar proportions (20% and 22%, respectively) not liking learning science. A greater proportion of 
pupils in boys’ schools (56%) very much liked science than in girls’ (45%) or mixed-gender (44%) schools. However, 
similar proportions across the three school gender types (20-21%) did not like learning science. Some substantial 
differences in the liking of learning science can be seen across DEIS categories. The strongest liking was 
expressed in DEIS Urban Band 1 schools (59% of pupils very much liking science) and DEIS Urban Band 2 schools 
(51%), with smaller proportions in non-DEIS (43%) and DEIS Rural (39%) schools. At the other end of the scale, 
the proportion not liking science ranged from 16% in DEIS Urban Band 1 schools to 24% in DEIS Rural schools. 
Trend analyses of individual items indicated a declining liking of science among Fourth Class pupils between 
2015 and 2023, with particularly noticeable declines evident from 2019 to 2023.

Broadly comparable proportions of boys (29%) and girls (26%) very much liked learning science at Second 
Year, although more girls (40%) than boys (32%) reported not liking science. Among school gender types, the 
largest proportion reporting to not like learning science was found in mixed-gender schools (38%), while the 
largest proportion very much liking learning science was in girls’ schools (31%). Somewhat fewer students in non-
DEIS (34%) than in DEIS schools (40%) reported not liking science, with broadly similar proportions very much 
liking learning science in DEIS and non-DEIS settings. Trend analyses indicate that Second Year students’ liking 
of science has gradually declined since 2015.

Confidence in science

A slightly higher proportion of Fourth Class pupils reported being very confident (31%) than not confident (26%) in 
science. Confidence was lower among Second Year students, with 15% feeling very confident compared to almost 
half (46%) feeling not confident. About two-fifths of students (43% at Fourth Class and 39% at Second Year) were 
somewhat confident in science. At both grade levels, albeit to a greater extent at Second Year, students who were 
very confident achieved a significantly higher score in science than students who were somewhat confident or 
not confident. The effect sizes were substantially larger at Second Year (g = .64 and g = 1.41, respectively) than 
at Fourth Class (g = .30 and g = .78, respectively).

At Fourth Class, boys and girls expressed very similar levels of confidence in learning science. However, 
a greater proportion of pupils in boys’ schools (31%) reported feeling not confident in science than pupils in 
mixed-gender (25%) or girls’ (24%) schools. DEIS Urban Band 1 schools had relatively higher proportions of 
pupils who felt very confident or not confident in science than non-DEIS schools; conversely, the proportion 
of somewhat confident pupils was higher in non-DEIS settings. Item-level trend analyses indicate that Fourth 
Class pupils’ confidence in learning science is lower in 2023 than in previous cycles of TIMSS with the most 
noticeable change in the proportions of pupils agreeing (a lot or a little) that science ‘makes them confused’ (a 
12-percentage-point difference between 2015 and 2023).

At Second Year, more boys (18%) than girls (12%) reported feeling very confident and more girls (51%) than 
boys (41%) felt not confident in science. A greater proportion of students in mixed-gender (48%) and girls’ (45%) 
schools than in boys’ schools (38%) reported that they are not confident in science. A greater proportion of 
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students in DEIS (52%) than non-DEIS (43%) schools reported feeling not confident in learning science, although 
broadly similar proportions reported feeling very confident. Second Year students’ confidence appears to have 
declined to some degree in 2023 relative to previous cycles of TIMSS, although to a lesser extent than the 
declines seen for liking of science.

Valuing of science

Data on the value that students place on learning science are only available at Second Year. About one-quarter 
(23%) of Second Year students reported strongly valuing science (i.e., believing that science can play a useful 
role in their lives). About two-fifths of students (38%) somewhat value science and a similar proportion do not 
value science (40%). Students who strongly value science achieved a significantly higher science score than 
students with less positive attitudes, albeit yielding smaller effect sizes in comparison to those for confidence 
in science.

A slightly higher percentage of girls (24%) than boys (21%) strongly valued science. Accordingly, more 
students in girls’ schools strongly value science (30%) than in boys’ (22%) or mixed-gender (21%) schools. 
Similar proportions of students in DEIS (21%) and non-DEIS (23%) schools strongly value science, although not 
valuing science was more common in DEIS (45%) than non-DEIS (38%) settings. Trend analyses show a gradual 
decline in students’ valuing of science across the TIMSS cycles from 2015 to 2019 to 2023. In particular, there 
was a 14-percentage-point decrease in the proportion of students agreeing a lot that ‘it is important to do well 
in science’. 

Discussion
The findings described above raise several implications of note for students, educators, and policymakers. 
The following sections discuss some of the key findings of this report, including several issues of concern that 
may merit additional focused research to better understand the dynamics involved to facilitate considered 
responses from policymakers and practitioners.

More frequent school absences in 2023

A negative link between frequent absence from schools and academic achievement is well-established in 
previous research. This pattern is highlighted again in the TIMSS 2023 data in the form of significantly lower 
mathematics and science achievement among Fourth Class and Second Year students who were regularly 
absent from school – namely, among students who were absent at least once every two weeks.

The reasons for student absences are not recorded in the TIMSS data so, for example, it is not clear how 
frequently these absences arise due to circumstances in the home, illness, or other reasons. However, a notable 
finding is that students at both grade levels – albeit to a greater extent at post-primary level – reported more 
frequent absences from school in 2023 than their equivalent cohorts in previous cycles of TIMSS.

At Fourth Class, about half of the pupils participating in TIMSS 2023 reported being never or almost never 
absent from school, compared to 70% of pupils in 2015 (Perkins et al., 2020). An important methodological 
caveat to note in these comparisons is that pupils in TIMSS 2023 were offered an additional response option 
(once every two months), which was not available in 2015, and it is possible that this option was selected by 
some pupils who might otherwise have selected never or almost never rather than once a month. Combining 
the never or almost never and once every two months categories in 2023 yields a similar figure (70%) to never 
or almost never by itself in 2015. However, data from TIMSS 2019 – which are more directly comparable with 
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the more recent 2023 data and are reported in Chapter 2 – clearly show a decrease (from 60% to 49%) in the 
proportion of pupils responding never or almost never between these two most recent cycles of the study, along 
with increases in reported weekly and monthly rates of absence since 2019. 

More striking changes are apparent at Second Year, where the proportion of students never or almost never 
absent in 2023 (30%) has halved since 2015 (63%; Perkins et al., 2020). Even if it is assumed that all students 
who reported being absent once every two months in 2023 can be included in the comparison, the combined 
53% of students in 2023 reporting infrequent absence remains lower than the corresponding figure in 2015. A 
more direct examination of trend data since 2019 shows that the 30% of students who were never or almost 
never absent in 2023 is only two-thirds the corresponding proportion (46%) who selected that option in TIMSS 
2019. At the other end of the scale, a substantially higher percentage of students in 2023 (21%) compared to 
2015 (10%) or 2019 (13%) reported being absent either once a week or once every two weeks. Overall, then, it is 
evident that Second Year students in TIMSS 2023 reported a higher level of absence from school than was 
seen in previous cohorts. Internationally, the percentage of Eighth Grade students in TIMSS who reported never 
or almost never being absent from school dropped by nine percentage points between 2019 (55%) and 2023 
(46%),31 while research from other countries also indicates a substantial increase in chronic absenteeism since 
the pandemic (e.g., USA; Malkus, 2025).

The implications of these increasing rates of absence can be considered in light of the well-established 
links between student absenteeism, engagement at school, academic achievement, and wellbeing more 
broadly construed (Schnell et al., 2025; Smyth et al., 2006; Wang et al., 2023). National data reported by schools 
indicate that substantially greater proportions of students missed more than 20 days of school in 2021/22 
(the first school year without nationally mandated school closures since the onset of the COVID-19 pandemic) 
than in 2019/20 (the school year that concluded with the first pandemic-related closures). At primary level, the 
percentage of students missing more than 20 days in a school year increased from 5% to 40% over this period, 
with increases from almost 10% to 27% at post-primary level (TESS, 2023). Non-attendance rates were reported 
to be highest (at primary level) among DEIS Urban Band 1 schools and (at post-primary level) among DEIS 
compared to non-DEIS schools (TESS, 2023), consistent with the TIMSS data reported here. However, more up-
to-date national-level attendance data have not been published at the time of writing.32 

In the absence of current comprehensive reports at a national level, the TIMSS 2023 data provide a more 
recent nationally representative indication of students’ frequency of school attendance in Fourth Class and 
Second Year, albeit with the (significant) caveat that these data are based on student self-reports rather than 
contemporaneous school statistics. Notwithstanding this limitation, the TIMSS 2023 data indicate clearly that 
rates of student absence from school have increased since 2019.

Declining attitudes from 2015 to 2023

Across almost all of the attitudinal variables examined in this report, we can see evidence of less enthusiastic 
and more negative attitudes among the 2023 cohort of students than in previous cohorts. Due to changes 
across TIMSS cycles in how some of these overarching scales have been constructed at an international level, 
the focus of these trend comparisons is at the level of individual items and how students responded to them in 
2015, 2019, and 2023. 

Recent research has indicated that 13-year-olds’ interest in mathematics and science increased somewhat 
over the decade from 2011/12 to 2021/22 (Smyth, 2024). However, notwithstanding some variation across 

31	 Authors’ calculations using the TIMSS 2023 and TIMSS 2019 international databases, which can be accessed at https://timss2023.
org. 

32	 As of 9th May 2025, the most recent attendance report published at https://www.tusla.ie/services/educational-welfare-services/
publications/research-and-statistics/ presents the 2019-2022 data cited in text.
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specific items and scales in the degree of change over time, the wider set of indicators available in the TIMSS 
data suggests that the broader picture is one of declines (at both Fourth Class and Second Year) in students’ 
sense of school belonging and their liking of mathematics and science; their confidence in mathematics and 
science (mainly at Fourth Class); and the extent to which they value mathematics and science (at Second Year). 
As noted throughout the report and in Appendix Table A2.1, students’ attitudes towards mathematics and 
science tend to be positively correlated with their achievement in these subjects, with the strongest relationship 
with achievement found for students’ levels of confidence. In some cases, these declines have been gradual 
and incrementally occurring since 2015. In others, poorer attitudes have emerged mainly between 2019 and 
2023. Some illustrative examples worth noting include the following:

	› The proportion of students agreeing (a lot or a little) that they ‘like maths’ has decreased at Fourth 
Class by 12 percentage points between 2015 and 2023 and, at Second Year, by 10 percentage points, 
from about one-in-six students to one-in-five over the same time period.

	› At Fourth Class, pupils’ declining liking of science can be seen in the diminished percentages agreeing 
a lot that they ‘enjoy learning science’ (from 62% in 2015 to 47% in 2023); ‘learn many interesting 
things in science’ (74% to 58%); ‘like science’ (63% to 46%); ‘look forward to learning science in school’ 
(58% to 44%); and ‘science teaches them how things in the world work’ (76% to 54%).

	› Fourth Class pupils’ declining confidence in both subject areas can be seen in the substantially lower 
percentages of pupils in 2023 who disagree a lot that ‘mathematics/science are harder for them than 
for their classmates’, that ‘they are just not good at mathematics/science’, that ‘mathematics/science 
are harder for them than any other subject’, and that ‘mathematics/science make them confused’.

	› At Second Year, reductions in students’ valuing of mathematics can be seen in the lower percentages 
agreeing a lot that it is important to do well in mathematics (from 68% in 2015 to 47% in 2023); 
that learning mathematics will assist in finding job opportunities (64% to 43%); that doing well in 
mathematics will help them get into a desired college (61% to 42%) or job (52% to 34%); that learning 
mathematics is important to get ahead in the world (41% to 26%); and that learning mathematics can 
help them in their daily lives (45% to 24%).

As can be seen, several of these indicators have changed from having a majority to a minority of 
(strongly) positive student responses over the last decade. Although these declining patterns have not been 
accompanied by changes in the average performance of students in Ireland on the TIMSS mathematics and 
science assessments over this period (McHugh et al., 2024), these attitudinal trends may eventually result in 
fewer students pursuing STEM-related subjects or courses and may impact students achieving at the highest 
levels of achievement, both of which have repeatedly been noted as requiring further development in Ireland 
(Clerkin & Delaney, 2025; Department of Education, 2024b; Department of Education and Skills, 2017b; Pitsia, 
2022). Although the data reported here show greater proportions of students liking science than mathematics, 
the large recent declines in Fourth Class pupils’ attitudes towards science nonetheless pose a concern. For 
instance, in international comparative terms, Fourth Class pupils’ performance on the science component of 
the TIMSS assessment has consistently tended to be weaker than for mathematics, even when attitudes were 
more positive (Clerkin et al., 2016; Eivers & Clerkin, 2012; McHugh et al., 2024; Perkins & Clerkin, 2020). 

These downward trends in attitudes are sobering given that the importance of fostering greater enjoyment 
of subjects such as science and mathematics was highlighted almost a decade ago by the STEM Education 
Review Group (2016) and the STEM Education Policy Statement 2017-2026 (Department of Education and Skills, 
2017a). References to fostering positive student dispositions towards mathematical and scientific learning are 
also contained within relevant recent curricular developments at both primary level (Department of Education, 
2023a, 2023b; National Council for Curriculum and Assessment, 2024) and Junior Cycle (Department of 
Education and Skills, 2015a, 2015b, 2017b). For example, the Primary Mathematics Curriculum places an 
emphasis on “playful and engaging learning experiences” (Department of Education, 2023b, p. 3) and notes five 
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key pedagogical practices for the classroom: fostering productive dispositions; encouraging playfulness with 
mathematics; emphasising mathematical modelling; using cognitively challenging tasks; and promoting maths 
talk.  Similarly, revised science and mathematics specifications at Junior Cycle are partly intended to improve 
students’ dispositions towards learning those subjects – for example, through the introduction of Classroom-
Based Assessments (CBAs), which are viewed as encouraging students to develop important skills, enabling 
active learning approaches, and supporting students to enhance their capacity to learn (McGarr et al., 2024). 
However, students report that despite these positive aspects, the scheduling of CBAs – with many deadlines 
coming at the same time – impinges on their enjoyment of the task and is associated with significant stress 
(McGarr et al., 2023), while some reservations have also been expressed by science teachers (Irish Science 
Teachers’ Association, 2019). It is worth noting that the deadlines for Second Year students to complete CBAs 
tend to occur near the end of the school year, within a month or so following the administration of the TIMSS 
2023 questionnaires, suggesting that the questionnaires may have been completed at a time when students 
were engaging with CBAs and the added pressure of approaching deadlines for completion. 

Overall, the TIMSS trend analyses suggest that additional efforts will be needed over the coming years to 
adequately support students’ enjoyment, confidence in, and valuing of STEM subjects. Notably, a deterioration 
in primary-level pupils’ confidence and liking of reading between 2016 and 2021 has also been reported in Ireland 
(Pitsia et al., 2024), suggesting that worsening attitudes are not confined to the domains of mathematics or 
science. A similar conclusion is also suggested by the downward trends reported here in students’ sense of 
school belonging.

In the context of the attitudinal changes seen here from 2015 to 2023 – and, for some variables, in particular, 
from 2019 to 2023 – the question arises as to how much of that change can be attributed to lingering effects 
of the COVID-19 pandemic. The first point to note is that several of the indicators reported here suggest that 
attitudes have been deteriorating over a longer timespan prior to the onset of the pandemic. Nonetheless, the 
extent of change appears to have increased in some respects between 2019 and 2023. Globally, several studies 
have been conducted on the extent of learning loss associated with school closures and other disruptions to 
education during the pandemic (e.g., Jakubowski et al., 2025). However, less attention has been paid to date 
to any corresponding changes in student experiences and attitudes, with some limited exceptions that mostly 
originate from the period of the pandemic rather than offering a longer-term perspective (e.g., Alanko et al., 
2024; Chzhen et al., 2022; Schmitt-Cerna et al., 2024). TIMSS data show that, for example, there has been an 
increase internationally in the proportion of Eighth Grade students reporting that ‘mathematics makes them 
confused’ (from 47% in 2019 to 55% in 2023), even though responses were relatively stable between 2015 and 
2019 on this item.33 TIMSS 2023 data show that the percentage of Eighth Grade students who reported very 
much liking mathematics was substantially higher internationally (21%) than the percentage of Second Year 
students in Ireland (11%); similarly, more students reported very much liking learning science internationally 
(40%) than in Ireland (28%) (von Davier, Kennedy, et al., 2024). The data reported here suggest that further 
research specifically focused on this topic – including the extent to which any declines that have occurred 
since the pandemic are likely to persist – is merited, both in the Irish national context and more widely.

Gender differences in school experiences and attitudes

Somewhat different patterns of gender differences in students’ experiences of school life are evident. At 
Fourth Class, school belonging was strongest among girls, whereas, at Second Year, feelings of belonging were 
stronger among boys. While similar experiences of bullying were reported by boys and girls in Second Year, in 
Fourth Class, girls reported experiencing slightly less frequent bullying behaviours than boys. These patterns 

33	 Authors’ calculations using the TIMSS 2023 and TIMSS 2019 international databases, which can be accessed at https://timss2023.
org.
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are also reflected in gender differences in rates of school absence, which are found here to be higher for boys at 
primary level and higher for girls at post-primary level. At both grade levels, there were few gender differences 
in students’ reports of school absence in TIMSS 2019, which means that the differences highlighted here have 
emerged only between 2019 and 2023.

In terms of broader attitudes towards school, Smyth (2017), using data from the Growing Up in Ireland 
study, showed that 13-year-old girls at that point were more likely than boys to like school ‘very much’. Similarly, 
earlier analyses had highlighted a greater level of educational disengagement among boys than girls as they 
moved through Junior Cycle (Smyth et al., 2006). Although the indicators are not directly comparable, these 
previous findings stand in contrast to the TIMSS 2023 data, which show a stronger sense of school belonging 
among Second Year boys (at approximately 14 years old) than girls. 

Greater consistency, and larger gender differences, can be seen in terms of students’ attitudes towards 
mathematics and science in the TIMSS 2023 data. In relation to mathematics, at both Fourth Class and Second 
Year, girls enjoy learning mathematics less than boys and they are less confident in mathematics than boys. 
Interestingly, despite the differences in attitudes relating to enjoyment and confidence, boys and girls value 
mathematics at Second Year to a similar extent. In relation to science, at both grade levels, boys like learning 
the subject more than girls. At Fourth Class, levels of confidence are similar between boys and girls; however, 
at Second Year, boys are more confident in science than girls. For valuing science, similar proportions of boys 
and girls do not value science. 

Gender differences in attitudes towards learning are found in many countries (Campos et al., 2025; Ghasemi 
& Burley, 2019) but are worth noting in the Irish context, given the renewed focus on fostering positive attitudes 
towards mathematics and reducing gender differences in this regard as expressed in the national LNDL strategy 
(Department of Education, 2024b) and efforts at curricular reform over the last decade. The TIMSS data reported 
here are broadly consistent with other studies that have also demonstrated more positive views held by boys 
than girls in Ireland in relation to the learning of mathematics and science (Devine et al., 2024b; Smyth, 2024). 
Given the achievement gaps by gender now present for the first time in TIMSS 2023 at Second Year (Clerkin 
et al., 2025; McHugh et al., 2024), renewed efforts should be made to target the improvement of attitudes to 
mathematics and science, particularly among girls, especially given its known association with achievement.

Differences in school experiences and attitudes by DEIS status

The data reported here suggest both positive and negative findings in terms of differences in student experiences 
by school DEIS status. 

At both grade levels, more frequent school absences were reported by students in DEIS schools. Feelings 
of school belonging were weaker among students in DEIS schools at Second Year, and among pupils in DEIS 
Urban Band 2 schools (but not Band 1 schools) at Fourth Class, while, a notably smaller proportion of pupils 
in DEIS Rural schools (5%) compared to all other school categories (11-15%) reported having little sense of 
belonging at school. At primary level, bullying was reported to be experienced more often by pupils in DEIS 
Urban (Band 1 and Band 2) schools than in DEIS Rural or non-DEIS schools. However, at post-primary level, 
differences in bullying behaviour between DEIS and non-DEIS schools were relatively small.

At Fourth Class, an encouraging finding of note is that pupils in DEIS Urban (Band 1 and Band 2) schools 
reported a strong liking of learning mathematics and science relative to pupils in DEIS Rural or non-DEIS 
schools. This is comparable to findings from the Children’s School Lives (CSL) study, which noted that Fifth 
Class pupils in non-DEIS schools are somewhat more likely than those in DEIS schools to indicate that they are 
bored learning mathematics as well as social, environmental, and scientific education (Devine et al., 2024a). 
These patterns mark a change since TIMSS 2011, when pupils in DEIS Urban Band 2 schools expressed more 
negative feelings about school than pupils in all other DEIS categories (Clerkin & Creaven, 2013). The finding of 
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a strong liking of both STEM subjects in DEIS Urban primary schools is also positive in light of previous analysis 
showing that Fourth Class pupils’ liking of science was particularly strongly associated with higher science 
achievement in more highly disadvantaged school contexts, relative to contexts with minor or moderate levels 
of disadvantage (Nonte et al., 2022). However, pupils’ confidence in both subjects in 2023 was more balanced 
across DEIS categories, albeit with a higher proportion of pupils in DEIS Urban schools feeling not confident in 
mathematics or science. 

At Second Year, broadly comparable proportions of students in DEIS and non-DEIS schools expressed strong 
liking, high confidence, and strong valuing of mathematics and science, but more students in DEIS schools 
tended to express low levels of liking, confidence, or perceived value. For comparison, Nelis et al. (2021) found 
that students in post-primary DEIS schools reported a significantly lower mean score than students in non-
DEIS schools on an indicator of the perceived value of schooling. That indicator was general – that is, applied 
to school as a whole – rather than the domain-specific indicators in TIMSS. Based on the TIMSS 2023 data, for 
mathematics and science at least, it appears that efforts to support student engagement, promotion of positive 
attitudes towards learning, and promotion of the value of STEM subjects should be especially cognisant of a 
need to support the relatively larger cohort of students with more negative perceptions in DEIS schools. Further 
information about the resources and educational practices of DEIS and non-DEIS schools will be reported in 
a forthcoming TIMSS 2023 report of school and classroom learning environments (Pitsia et al., forthcoming).

Differences between primary and post-primary levels

Correlations between mathematics/science achievement and students’ attitudes towards these subjects, and 
their sense of school belonging more generally, indicate that students’ attitudes are more strongly related to 
their achievement at Second Year than at Fourth Class (Appendix Table A2.1). At the same time, students in 
Second Year in TIMSS 2023 tended – across almost all indicators examined – to report a more negative view 
of school than pupils in Fourth Class. For example, compared to Fourth Class pupils, Second Year students 
reported:

	› Weaker feelings of school belonging (54% vs 21% reporting a high sense of belonging);

	› Weaker perceptions of teacher support (8% vs 30% disagreeing that their teachers care about them);

	› Lower liking of mathematics (28% vs 11% very much like learning mathematics);

	› Lower confidence in mathematics (27% vs 12% very confident in mathematics and 29% vs 53% not 
confident);

	› Lower liking of science (45% vs 28% very much like learning science);

	› Lower confidence in science (31% vs 15% very confident in science and 26% vs 46% not confident);

High proportions of students at both grade levels, but particularly at Second Year, expressed feelings of 
interpersonal discomfort at school. For example, about one-tenth of Fourth Class pupils disagreed that their 
peers like them as they are, and about one-fifth of Second Year students disagreed that their peers either like 
or respect them.

Notably, Smyth’s (2017) analysis suggests that students’ attitudes towards school at primary level were 
associated with their subsequent attitudes after transitioning to post-primary level, but with substantial fluidity 
among large proportions of young people whose attitudes towards school either worsened or improved over 
time. In terms of domain-specific attitudes, students’ views of mathematics from age 9 to age 13 were found 
to be more closely related to their early proficiency in the subject than was found for English. In that sense, 
Smyth (2017) noted that “fostering foundational skills in maths at primary level was crucial to a later positive 
engagement with the subject” (p. 51). International research has also highlighted the challenges that can arise 
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during students’ transition from primary to post-primary education, including the importance of students’ 
relationships with teachers and peers, the availability of emotional support, and their perceptions of the school 
environment and school safety (Symonds & Galton, 2014).

Unfortunately, although the TIMSS data provide a representative picture of the attitudes of Fourth Class and 
Second Year students in Ireland, data from individual students cannot be matched across cycles/grades and 
so examination of the extent of changes in individual students’ experiences of school and attitudes over time 
are not possible with these data. However, a decline in students’ enjoyment of going to school as they progress 
through from the junior to the more senior classes in primary school has been highlighted in a series of CSL 
reports (Devine et al., 2023; Martinez Sainz et al., 2023; Sloan et al., 2024). Taking these into consideration – 
and mindful of declines in student attitudes across recent cycles of TIMSS, as discussed above – it is clear that 
the interactions between student achievement in a subject and their views of the subject can vary substantially 
as students move from primary school to post-primary school and beyond. In that regard, efforts to improve 
students’ experiences of school (both generally and in specific domains of learning) should take a holistic view 
of the student experience, with particular consideration given to delicate transitional points in their educational 
lives such as the transition from primary to post-primary schooling. Considerations to these transitions can be 
seen in current curricular frameworks which recognise and support the need to effectively support students 
around these transitional points (Department of Education, 2023a). 

TIMSS 2023 national reporting and further research
This report is the third in a series of national reports describing the main findings for Ireland from TIMSS 2023. 
Previous reports have focused on the mathematics and science achievement of students in Ireland (McHugh 
et al., 2024) and on students’ environmental knowledge and attitudes (Clerkin et al., 2025). Forthcoming reports 
will describe in detail the characteristics, resources, and practices of schools and classrooms as well as home 
environments of Fourth Class and Second Year students. These reports will be made available on www.erc.ie 
in the coming months. 

Simultaneously, work is underway for the next cycle of TIMSS, the main data collection of which is scheduled 
in 2027. The findings of the current set of reports can be compared against the data that arise from the 2027 
cycle to monitor how student achievement and experiences evolve over the coming years.

The findings presented in this report provide valuable new information about several aspects of students’ 
experiences of school and their attitudes towards learning mathematics and science. However, particularly in 
light of some concerning trends described above, the findings also raise further questions that merit additional 
research. Future work focused on declines in student attitudes could include a more in-depth multivariate 
examination of topics such as the interrelationships between (changes over time in) school attendance, 
experience of bullying behaviours, sense of belonging, and attitudes to mathematics and science. In addition, 
data from other sources such as teacher and principal reports of the school and classroom environments – 
including, for example, the school disciplinary atmosphere and classroom organisation and teaching practices 
– can be examined for their relationships with students’ experiences of school and learning. A forthcoming 
TIMSS 2023 report (Pitsia et al., forthcoming) will go towards providing more detail on the school and classroom 
environments of Fourth Class and Second Year students. 

In addition, ongoing mixed-method studies such as CSL and the University of Limerick’s evaluation of the 
impact of the Junior Cycle Framework (see McGarr et al., 2023, 2024) may be able to shed additional light on 
students’ views on the value of mathematics and science with respect to, for example, students’ interactions 
with teachers and how classroom pedagogies and discussions may impact the formation of attitudes.
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Appendix Tables

Table A2.1: Correlations among scale scores with mathematics and science achievement, Fourth Class and 
Second Year (2023)

Fourth Class Second Year

Mathematics Science Mathematics Science

Sense of school belonging 0.08 0.05 0.21 0.15

More frequent experience of bullying -0.17 -0.19 -0.05 -0.05

Like learning mathematics 0.13 - 0.34 -

Confidence in mathematics 0.46 - 0.48 -

Value of mathematics - - 0.22 -

Like learning science - 0.08 - 0.28

Confidence in science - 0.26 - 0.45

Value of science - - - 0.24
Note. All correlation coefficients shown are statistically significant at the p<.05 level.

Table A2.2: Fourth Class pupils’ sense of school belonging, percentages and mean science achievement 
(2023)

Extent of sense of school belonging… % Mean Science

High sense of school belonging (R) 54 535

Some sense of school belonging 35 533

Little sense of school belonging 11 515
Note. Bold indicates statistically significant differences from the reference group (R) (p<.05).

Table A2.3: Fourth Class pupils’ experience of bullying, percentages and mean science achievement (2023)

Experience bullying... % Mean Science

Never or Almost Never (R) 65 543

About Monthly 27 524

About Weekly 8 472
Note. Bold indicates statistically significant differences from the reference group (R) (p<.05).
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Table A3.1: Second Year students’ absences from school, percentages and mean science achievement (2023)

Student reported absence... % Mean Science

Never or almost never (R) 30 546

Once every two months 23 535

Once a month 26 528

Once every two weeks 15 503

Once a week 6 456
Note. Bold indicates statistically significant differences from the reference group (R) (p<.05).

Table A3.2: Second Year students’ sense of school belonging, percentages and mean science achievement 
(2023)

Extent of sense of school belonging... % Mean Science

High sense of school belonging (R) 21 541

Some sense of school belonging 53 531

Little sense of school belonging 26 508
Note. Bold indicates statistically significant differences from the reference group (R) (p<.05).
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