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Abstract
Improving mathematics and numeracy provision and attainment is a key policy area for the Welsh Government. This article uses research, analysis of assessment data, media reports and policy documents to critically evaluate the Welsh Government approach to driving improvement.
Four actions are discussed in the Welsh Government plan (2023a): promoting the importance of mathematics, fostering a positive attitude, developing professional learning opportunities, and supporting the application of numeracy across the curriculum.
This article finds that while the plan as published aligns with OECD (2023) recommendations and closely resembles the Scottish Government counterpart (2021) there are some gaps in considering primary pupils and targeting areas of mathematics where Welsh pupils have failed to achieve. Building on the strengths of the Welsh plan is required to ensure that pupils of all ages benefit from the scope of the improvements considered. 


Introduction 
Lynne Neagle, the current Cabinet Secretary for Education in Wales described raising the standards of numeracy as one of her priorities for driving improvement in education (Neagle, 2024b). Alongside concerns by Estyn (2024a) over provision for mathematics, especially in secondary schools, planning for developing numeracy skills is a key policy area for the Welsh Government. This policy area was also a priority for the previous Cabinet Secretary for Education in Wales, Jeremy Miles, whose cabinet developed a policy document outlining a plan to improve outcomes in mathematics and numeracy in Wales (Miles, 2023; Welsh Government, 2023a). 

This article examines the policies of the Welsh Government that aim to improve the provision of mathematics and numeracy for pupils. Firstly, I looked at the ways that stakeholders in education, including politicians, journalists, the inspectorate, teachers and school leaders, measure the efficacy of pupils’ mathematical education and compared them to other countries within the United Kingdom. This mainly focused on three key assessments taken by pupils in Wales.
The General Certificate of Secondary Education [hereafter GCSE] refers to qualifications taken by pupils in the United Kingdom toward the end of their secondary education at age fifteen or sixteen. Although not discussed as often in the course of this paper, A levels are qualifications taken by pupils toward the end of further education. Generally, in Wales, between Summer 2019 and Autumn 2026 pupils study two mathematics qualifications at GCSE; Mathematics and Mathematics: Numeracy. The Mathematics GCSE covers topics that pupils may need in further study, while the Mathematics: Numeracy GCSE has a larger focus on assessing mathematical skills that pupils may encounter in life and other curricular areas (WJEC, 2019). From Autumn 2026, there will be a new Mathematics and Numeracy double award GCSE based on principles from the new Curriculum for Wales, explained in further detail later in the article (WJEC, 2024). 
Before pupils study for their GCSEs, Wales has mandatory National Reading and Numeracy Personalized Assessments for all pupils in Years Two to Nine (aged 6 to fourteen) which are aimed at understanding learner and class progress and assisting teachers to plan next steps and interventions to support pupils (Welsh Government, 2024b). There are two numeracy assessments; the Procedural assessment focuses on using facts and procedures, where the Reasoning assessment tests pupils’ ability to use the procedural skills in context (Welsh Government, 2023b).  These assessments are not intended to be as high stakes as GCSEs and should not be used for accountability or to measure and compare school performance (Welsh Government, 2024b). 
The Programme for International Student Assessment [hereafter PISA] are tests conducted by the Organization for Economic Cooperation and Development [hereafter OECD] assessing 15-year-olds across 81 countries in reading, science and mathematics (OECD, 2024). Mathematics was the main focus in the 2022 cycle of assessments (OECD, 2024).
I will discuss key findings from reports detailing the outcomes and analyses of these assessments, how they are reported in the media and the Welsh Government’s response to Wales’ performance.

Secondly, my focus will be on strategies that the Welsh Government are implementing to improve student outcomes in mathematics. Using government statements, policy documents and relevant literature, I compared the Welsh Government plan with the plan of the Scottish Government in attempting to improve mathematics and evaluated the strengths and weaknesses of each aim.

Next, I will consider the conflation of mathematics and numeracy, as both terms are often used interchangeably while discussing the issue of improving student outcomes. The Curriculum for Wales was developed following a review of the curriculum by Donaldson (2015) and following some years of trialing and implementation was made mandatory in 2022 (Welsh Government, 2022). Some key changes include the development of six Areas of Learning and Experience [hereafter AoLE] merging some previously separated subjects into areas, such as humanities, science and technology, and most relevant to this article, mathematics and numeracy (Welsh Government, 2020). As well as being part of the AoLE, numeracy is also considered a cross curricular skill, as with literacy and digital competence which means that there is a responsibility for teachers to provide opportunities to develop numeracy in all AoLEs (Welsh Government, 2022). Although mathematics and numeracy are both important aspects of the curriculum, there may be a need for some distinction between the ideas to effectively guide resources for improvement - for instance, when discussing a need to prioritize numeracy, it must be clear whether it refers to lessons in the mathematics and numeracy AoLE or the cross-curricular numeracy provision. 

Finally, I will draw conclusions from the arguments set out and give recommendations for future practice, potential developments and clarifications required in policy. 



Discussion
Evaluating student attainment 
Some of the evidence compiled to measure Welsh pupils' attainment in mathematics and numeracy come from four sources, quantitative data from Mathematics and Mathematics: Numeracy GCSE results, National Numeracy Personal Assessments [hereafter NNPA], and PISA results and quantitative data from Estyn reports. I looked at how these have been reported, analyzed and compared to other countries, particularly within the United Kingdom. 

Firstly, I looked at how the 2024 GCSE results in mathematics were reported and discussed by media outlets. Although the main Welsh Government policy discussed was published before the announcement of the 2024 GCSE results, these results are significant as they mark a return to a syllabus and grading from before the pandemic (Shearing, 2024). Because of this, many of the articles compare the 2024 results to those from 2019 as in the intervening years there were measures such as teacher assessed grades and modified syllabuses in reaction to disruption from the pandemic (Lewis, 2024; Wightwick, 2024). One key message from the articles is a decrease in grades C in Wales, Northern Ireland and Scotland in comparison to 2019, while England remains relatively consistent (Shearing, 2024; FFT Education Datalab, 2024). This may be a result of England returning to pre-pandemic measures a year earlier (FFT Education Datalab, 2024).

Reports from the NNPA also displayed a trend towards decreasing attainment. When compared to 2018/19, pupils across the years showed a trend towards decreased attainment measured in months, with the largest differences being with younger pupils (Welsh Government, 2023b). It is important to note that the report calculated data as an average across Wales and does not include differentiating characteristics, such as location, gender or entitlement to free school meals and as such, gives a very general overview (Welsh Government, 2023b; Wightwick, 2023). Miles (2023) maintained that the overview was similar to evidence gathered across the United Kingdom and that the pandemic plays a large part in the results. Wightwick (2023) offered the perspective that the data from the national assessments, in addition to the anticipated (at time of writing) drop in PISA results showed a worrying trend for Welsh pupils. 

The reporting on the 2022 PISA results shows a concern on Wales’ performance in mathematics with Sibieta (2024) describing the decline as sharper than most OECD countries, falling to Wales’ lowest ever score and being significantly below other countries in the United Kingdom. The scores in Wales were also lower in reading and science, and it is important to note that scores fell in all United Kingdom countries as well as the OECD average (Lewis, 2023; Weale et al., 2023). 
The OECD (2023) noted that although the pandemic has disrupted education, it is not the sole factor in the general downward trend of attainment and offers insights and lessons that can be learned from territories that saw improvements or stability. The advice included building structures to promote student well-being, involving parents in pupil learning, and ensuring staff and resources are of adequate quality which are significant as they seem to be reflected in the Welsh Government plan for mathematics and numeracy (OECD, 2023; Welsh Government, 2023a). 

Estyn (2024a) discussed the impact of the pandemic on the PISA 2022 results and showed that Wales significantly underperformed in the areas of quantity and shape and space compared to the OECD with a slight lead in uncertainty and data. Alongside Estyn’s inspection reports, this implied that pupils in Wales have a good understanding of data but need more opportunities to develop shape and number skills in mathematics lessons and across the curriculum (Estyn, 2024a). Early insights into Estyn’s 2023/24 report highlighted the need to improve numeracy provision in primary and secondary settings (Estyn, 2024b; 2024c). 

From the evidence from the three kinds of assessment and findings by Estyn, it is heavily implied that there is a need to drive improvement in mathematics and numeracy in Wales. Although the decline in attainment is not a problem unique to Wales, it seems that the problem is worse in Wales, especially compared to other countries in the United Kingdom (Miles, 2023; Lewis, 2023). I believe that the attainment gap for younger pupils shown by the NNPA is significant and warrants investment in developing provision in primary schools. Xu et al. (2025) and the EEF (2023) highlighted the benefits of intervention early on in a pupil’s academic journey in improving outcomes. However, as PISA and GCSE results are more widely reported and compared to other countries, it seems that the focus will be on older pupils, especially if these assessments are to be used to measure the impact and efficacy of plans for improvement. 

Neagle (2024a) noted that PISA and GCSE results are measures to gauge attainment and her hope that the new curriculum will lead to many forms of assessment with a focus on driving student success. The Welsh Government (2023a) used the next PISA assessment and GCSE results as benchmarks to evaluate their mathematics and numeracy plan.

Improving mathematics in Wales
Miles (2023) announced a plan to improve the mindset around mathematics and the progress that pupils make following a statistical report on reading and numeracy attainment. This plan included four actions: 
1. Promote the importance and relevance of mathematics.
2. Support a positive attitude to maths for the extended school community.
3. Develop a professional learning offer.
4. Support educators to guide learners to apply mathematics and numeracy across the curriculum. 
Welsh Government (2023a)
These actions can be seen to reflect recommendations made by OECD (2023) to improve outcomes. The plan also outlined that the setting up of the mathematics and numeracy AoLE and having numeracy be a mandatory cross curricular skill are steps taken to support high standards in mathematics (Welsh Government, 2023). 

The update to the Welsh Government plan included the development of a research, evidence and advice group with eight members, of which only one is a currently practicing teacher in a secondary setting with the others being mathematics and education specialists from universities (Welsh Government, 2024a). As discussed when looking at the NNPA, there is a significant attainment gap in primary aged pupils and I would have expected to see representation from primary practitioners currently in school (Welsh Government, 2023b). The lack of primary representation may signify the emphasis placed on PISA and GCSE results as indicators of success in the Welsh Government’s (2023a) plan. 

The Scottish Government (2023) set up the National Response to Improving Mathematics [hereafter NRIM] to accomplish improvement in mathematics education. The six aims of the NRIM were: to promote a positive attitude to mathematics, support a mindset that everyone can achieve in mathematics, embed 21st Century skills, ensure high quality professional learning, improve mathematical literacy, and improve attainment in mathematics and numeracy (Scottish Government, 2023). These aims are strikingly similar to those of the Welsh Government (2023a) and it is worth noting Scotland’s qualifications are split into Mathematics and Application of Mathematics in a similar vein to the Welsh qualifications (Pope, 2023; WJEC, 2019). Part of the Scottish plan is the establishing of six working groups for early years, primary, secondary, initial teacher education, Future of the Curriculum and Making Maths Count (Scottish Government, 2023). This implied that the Scottish Government (2023) saw that there is a need for stakeholders for each phase of a pupil’s education to develop strategies for improvement. 

The Welsh Government’s (2023a) actions are followed with steps to achieve these goals. I will look at the first three as the fourth ties in with the next section considering mathematics and numeracy. The first action relating to the importance and relevance of mathematics seeked to allow pupils to use their mathematics and numeracy skills in real world contexts (Welsh Government, 2023a). Small (2014) highlighted the benefits of relating data in particular to students themselves and interesting contexts, while Barton (2018) warns of pointless and confusing contexts, or contexts that may alienate pupils or distract them from the mathematics behind the question. Although, I agree, context must be carefully considered to ensure that pupils are engaged, they are important in highlighting how mathematics works in the real world. 

The second action discussed the development of a positive mindset towards mathematics and numeracy shared by all members of the school community, including teachers, parents, pupils, and the wider school community (Welsh Government, 2023a). Barton (2018) hypothesized that when pupils achieve in mathematics, they are more motivated relating to a ‘can do’ attitude. Boaler (2009) suggested that mathematics is poorly represented in schools and to change pupils’ mindset on mathematics that they must have opportunities to discuss and explore ideas in interesting, authentic ways. Boaler (2016) discussed the ways that teachers can affect pupils’, especially girls’ perception of mathematics from their own framing of the subject noting that when teachers describe work as difficult or tedious that pupils will associate the same feelings. 

Therefore, relating to the third action, it is important that teachers are adequately trained in delivering mathematics and numeracy and feel confident in doing so (Welsh Government, 2023a). Teachers have different relationships to numeracy within their subject based on their expertise and their experiences with mathematics so it is important that any professional learning offer can be pitched at the range of levels required to support as many teachers as possible (Robbins, 2019; Coffey and Sharpe; 2021). Time and money are also significant barriers to delivering professional development and must be planned for accordingly (Connolly et al. 2021). 

Another initiative to improve mathematics outcomes is the expansion of the Mathematics Support Programme Wales [hereafter MSPW] (Neagle, 2024a). The MSPW, renamed from the Further Mathematics Support Programme Wales [hereafter FMSPW] in April 2024 offer support in promoting further mathematics for pupils in further education, resources, professional learning, and they conduct research (MSPW, 2024a). As a consequence to their previous remit for focussing on promoting further mathematics, most of the offer from the MSPW relates to supporting GCSE and A level provision with some pre-16 enrichment tasks and workshops (MSPW, 2024b).

Based on the literature, all four actions in the Welsh Government (2023a) plan could have some impact in improving outcomes in mathematics and numeracy, especially in pupils’ and teachers’ engagement with the subject. However, I feel an action centered on developing the mathematical skills that Wales has proven to be weaker in, such as quantities or shape and space would have been beneficial in having a subject specific focus (Estyn, 2024a). This would have had the added impact of differentiating to some extent the mathematics and the focus on numeracy across the curriculum in the fourth action (Welsh Government, 2023a). 

Mathematics and Numeracy
As discussed in the introduction, I believe that mathematical and numerical skills have often been conflated in the policies regarding development and in this section I aimed to offer a definition for both terms, and explain why policies may need to differentiate between them.

Coffey and Sharpe (2021) found that teachers were not sure of the difference between mathematics and numeracy and offered the distinction between mathematics as the abstract numerical skill and numeracy as the application of mathematics in context. Hall et al. (2022) also noted an interchangeability of the terms mathematics and numeracy and offered the definition of numeracy as the application of number across all subjects and life outside of school which links to how the WJEC (2019) have interpreted the concepts.

Mathematics and numeracy proficiencies in the Curriculum for Wales are shared into five interconnected parts: conceptual understanding, communication using symbols, fluency, logical reasoning, and strategic competency (Welsh Government, 2020).  Myatt (2018) described the need for raising the profile of cross-curricular numeracy as it is not as well developed as literacy in the classroom as numeracy is not as clearly defined as speaking, listening, reading and writing. All five mathematical proficiencies should be developed across all AoLE and this can be difficult for teachers and may contribute to Estyn judgements of numeracy not being adequately challenging for pupils (Estyn, 2024a; Estyn, 2024b). 

Coffey and Sharpe (2021) noted that teachers’ confidence in delivering numeracy within their subject is linked with their relationship and prior experiences in mathematics and that professional development is key to improving numeracy provision. Connolly et al. (2021) researched the impact of professional collaboration between mathematics teachers and teachers of other subjects in embedding numeracy and found that it had positive results on teacher practice and student outcome. This leads me to posit that there needs to be a clear distinction between numeracy and mathematics in professional development for teachers with every level of numeracy can be supported correctly in advancing their skills. 

Estyn (2024d) shared effective practice in developing numeracy in a secondary setting, noting some strategies used in one school. These strategies include numeracy support sessions, mapping the curricular provision, and parent workshops with these measures described as having a positive effect on pupil enjoyment and satisfaction in mathematics. Thake (2023) highlighted the conflated nature of mathematics and numeracy and attributed it to GCSE Mathematics being used as a tool to measure proficiency in numeracy and described the need for research into what employers mean by numeracy and what the needs of the workforce are, and will be. 

To achieve the Welsh Government’s (2023a) fourth aim, teachers need to be clear on the distinction between numeracy and mathematics to fully understand how their subject relates to these skills. Professional development and support is needed to develop the five proficiencies and research into relevant numeracy in the world of work would be beneficial to improve the quality of provision (Welsh Government, 2020; Welsh Government, 2022; Thake, 2023). 



Conclusion 
This article set out to consider the policies of the Welsh Government relating to improving provision and outcomes in mathematics, comparing the policies to those in other countries and examining the theoretical underpinnings of the actions and aims described. To conclude, I will summarise findings relating to my three areas of interest: evaluating student attainment, planning for improvement in Wales and differentiating between mathematics and numeracy. Further to this I will suggest recommendations for future practice, policy and research. 

Reading the information and reports concerning the GCSE, NNPA and PISA assessments show a concerning decline in pupils mathematics and numeracy attainment in Wales. Welsh pupils seem to be consistently behind counterparts in other parts of the United Kingdom and this is reflected in media coverage (OECD, 2023; Lewis, 2023). Although GCSE and PISA results are more likely to drive the narrative of school improvement, I believe it is just as important to consider the NNPA results to drive long term change of the mathematics and numeracy provision. Coupled with the research from Xu et al. (2025) and the EEF (2023) I strongly believe that there needs to be a targeted plan in place for younger pupils.
As Estyn publishes their next annual report, which, based on their early insights, will have some focus on numeracy in primary and secondary, it would be an opportunity to consider the strengths and weaknesses across all phases of education (Estyn, 2024b; Estyn, 2024c). 

Reflecting on the Welsh Government (2023a) plan for mathematics and numeracy, it seems that by aligning the actions with OECD (2023) recommendations for improvement, it shows a commitment to developing provision and achieving positive change. Similarities with the Scottish Government (2023) plan also clearly highlights the relationship between curricula and qualifications in both countries. The makeup of the research, evidence and advice group skewed towards academic and secondary representation, which implies a government focus towards older pupils (Welsh Government, 2024a). In addition, the MSPW as a consequence of their previous function have a larger focus on GCSE and A level provision and in my opinion, require more tools and resources to support primary and teachers of pupils in Years Seven to Nine (MSPW, 2024b). Further research, with representation from practitioners from all phases of education may be required to ensure that improvement in mathematics and numeracy can happen at all ages, and be sustained long term, across transition points. 
The action points of the Welsh Government (2023a) plan when compared to relevant literature show a requirement for care to be taken to implement them effectively. Firstly, making mathematics and numeracy relevant to pupils is agreed to be important in improving engagement, but care must be taken not to dilute the mathematics involved to render context meaningless and confusing (Barton, 2018). Secondly, pupils must have opportunities to discuss, and experience success in mathematics to be motivated and foster a ‘can do’ attitude (Boaler, 2009; Barton, 2018) and teachers must be careful to avoid negative reinforcement of mathematics and numeracy (Boaler, 2018). Finally, teachers must be supported in building confidence in delivering mathematics and numeracy with a programme of professional development. I would also argue that there is a need to include specific action for developing mathematical skills, as there are specific skills noted in the Estyn (2024a) report on the PISA results but this may be a consequence of the conflation of the concepts of mathematics and numeracy. 

Finally, we discussed mathematics and numeracy and the merging of the two ideas. Both are certainly interlinked and related, however I believe that it is important to distinguish between them. Coffey and Sharpe (2021), Hall et al. (2021) and Thake (2023) offer similar definitions for mathematics as the abstract use of the numerical skills, while numeracy is the contextual application of numerical skills in real life scenarios. Applying this distinction when discussing mathematics and numeracy may make the meaning clearer in policy and media documents and reduce the confusion between both concepts (Coffey and Sharpe, 2021). 

To close, we will use the conclusions drawn here to recommend actions for future practice, policy and research. 
Recommendations for future practice 
1. Develop and allocate resources and plan specifically for the improvement of provision for younger pupils. This could include sharing resources and tools through the MSPW, publishing findings from the NNPA more regularly, and developing a research, evidence and advice group with primary practitioners. 
2. Consider planning for developing particular mathematical skills. These skills could be identified from general patterns in PISA and NNPA results and could be used to create a source of professional development for teachers of mathematics and teachers of subjects who develop numeracy. 
3. Clearly distinguish between mathematics and numeracy in policy documents and guidance to ensure that practitioners and stakeholders can be confident when dealing with the concepts. 
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