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Introduction
In this essay I will be reflecting on paradigms that will allow me to conduct research into the implementation of the Curriculum for Wales (CfW) in secondary mathematics departments. My research statement is:

‘Investigating the implementation of the Curriculum for Wales in several Mathematics departments in secondary schools in North Wales.’

I will review literature pertaining to the CfW, curriculum reform, and mathematics pedagogy, with an aim of identifying areas that may indicate the need for further research, before examining the theoretical framework within which my research would sit. I will then define and appraise quantitative, qualitative, and mixed method approaches to research, before I create three research questions that will assist me in focussing the scope of my research (Brown, 2019). To begin, I will explain the reasons behind choosing the implementation of the CfW as my research topic.
Brown (2019) suggests that research is usually conducted into a researcher’s area of interest or an area that affects them personally. Day Ashley (2021) agrees, adding that the research also needs to be of interest, relevance and significance to a wider audience. In my literature review, I will discuss key properties of the CfW which has been a presence throughout my teaching career. Donaldson’s (2015) report set the recommendations that led to the new curriculum while I was training to become a teacher and much of my career has involved preparing for, and implementing the CfW. Curriculum reform has had a significant influence on my career so far and I believe that it is important for me to understand what works and use that information to act as effectively as possible in future which links with Bell and Water’s (2018) advice on selecting a research topic. As the implementation of the CfW continues to be rolled out, it is important to understand its impact on teachers and their ways of working. Initial research into this area will be discussed in the next section.

Literature Review
The main areas of literature that I investigated were focussed on the CfW, curricular reform, and effective mathematics pedagogy. I was particularly interested in research where these areas intersect, or seen from a teacher’s perspective.

Curriculum for Wales
Following Donaldson’s (2015) report, Successful Futures, the Welsh Government (2020) set out guidance on delivering a new CfW. The curriculum is aimed towards developing the four purposes: ambitious, capable learners; enterprising, creative contributors; ethical, informed citizens of Wales and the world; and healthy, confident individuals (Welsh Government, 2020). The subjects taught in schools are also distributed into six areas of learning and experience (AoLE): Mathematics and Numeracy; Language, Literacy and Communication; Humanities; Health and Wellbeing; Science and Technology; and Expressive Arts (Welsh Government, 2020). 

The four purposes are described as the starting point for planning curriculum design and the aspiration for Welsh pupils (Smith, 2024; Welsh Government, 2020). Gatley (2020) questions whether the six AoLEs go far enough to develop pupils towards achieving the four purposes by themselves, and whether the connections between them are relatively superficial. Lyakhova et al. (2019) give examples of ways that the Mathematics and Numeracy AoLE contributes towards the development of the four purposes, but argue that the four purposes may not have a large role in developing pupils as mathematicians.

The OECD (2020) describes the curriculum integrating skills, experience and knowledge holistically, built around the four purposes however Lyakhova et al. (2019), and Sinnema et al. (2020) contend that the CfW focuses more on skills and experiences than content and knowledge which can be particularly challenging in mathematics.
The CfW is also described as less prescriptive and as giving a greater autonomy to schools and teachers to design their curriculum at a local level (Smith, 2024). Evans (2023) notes that decisions on best teaching and learning practice can be made by schools but highlights a concern, shared by Robinson (2022), that comparing standards will be difficult when provision varies from school to school.

Research into the implementation of the CfW in schools has been conducted from a broad perspective by Thomas et al. (2023a) and into specific AoLEs by Chapman et al. (2025), Tinney (2023), and Durden-Myers et al. (2025), with some insight into teachers’ perspectives. However, I was not able to find similar research focussing on mathematics.

Increased autonomy and the balance between skills, knowledge and experience are some of the challenges facing teachers in Wales, but as I will discuss in the next section, the changes in the CfW reflect a global trend in curricular reform.

Curricular Reform
Myatt (2018) and Sherrington (2017) describe the purpose of a curriculum as setting out principles, aims, content and skills that teachers should guide pupils to achieve or understand. Sinnema et al. (2020) argue that the CfW typifies the trends of new curricula globally with increased autonomy and a perceived focus on skills rather than knowledge, with Australia, British Columbia, New Zealand and Scotland highlighted as similar examples. Robbins (2021), however, identified a general trend toward a knowledge-based curriculum, and cautions that - especially in a hierarchical subject like mathematics - knowledge is a precursor to skill. 

Robbins (2021) called leading on curriculum one of the most impactful responsibilities of a school middle leader and McDonald (2016) and Oppong-Gyebi et al. (2023) described teachers as core persons in the development and successful implementation of curriculum reform. Yet, despite their willingness to implement the CfW, teachers need support and the tools to turn curriculum guidance into meaningful learning (Evans, 2023; Aldous et al., 2022; Smith, 2024). 

The trend towards increased school autonomy in curriculum design offered teachers creative freedom to teach in the manner they see as most effective. However, it also presented several challenges: workload, accountability, capacity, planning time, mindset, and pressure to teach to the exam - all noted as difficulties that teachers face in the light of curricular reform, and experienced in the CfW transition (McDonald, 2016; Meeran and Amin, 2021; Thomas et al., 2023a; Durden-Myers et al., 2025).

The innovations and challenges of balancing curriculum reform and classroom practice as the CfW is implemented is a key area upon which to focus my research. Particularly for mathematics, these changes represent a shift in pedagogy, and in the next section I look at literature related to best practice in teaching mathematics.  

Mathematics Pedagogy
Meeran and Amin (2021) describe changes in mathematics when moving to a learner-centred curriculum as particularly stressful for teachers. Robbins (2021) notes that mathematics has less freedom in structure compared to other subjects due to its hierarchical, interconnected nature, while, Lyakhova et al. (2019) compared how mathematicians favour abstraction where non-experts may look for mathematics in context which is seen in some extent in the Welsh Government (2023) Mathematics and Numeracy plan.

In the CfW, progress in mathematics is measured against five proficiencies: fluency, logical reasoning, communication with symbols, strategic competency, and conceptual understanding (Welsh Government, 2020). Problem solving is also highlighted as a key pedagogical consideration in the guidance (Welsh Government, 2020). However, developing problem solving skills is a widely debated topic by mathematics educators. McDonald (2016) described the belief that problem solving is at the core of good mathematics teaching. McDonald and Smith (2020) discussed how the definition of a problem is often misunderstood and that pupils need to create and solve their own problems to see their value. However, Ollerton and Sykes (2012) see problem solving as the use and application of procedural knowledge. 

A mastery approach to mathematics learning has been used as one method to improve mathematics education. Drury (2018) defined mastery as teaching with high expectations for all learners, to deepen understanding, with the aim to solve problems in unfamiliar contexts. McCourt (2019) added that this approach is an improvement on a conveyor belt method to covering all the content required. Barton (2022) highlighted the need to do less, but better.

This review demonstrated that while research is being conducted into CfW implementation, mathematics is not widely researched in this context. This gap in research informs the rationale as to why I believe this study is necessary and I will expand on this rationale in my research methodology.

Methodology and Theoretical Framework
Research methodology justifies the methods used in research (Clough and Nutbrown, 2012). A researcher uses their positionality, context, experiences and beliefs to rationalise their approach and establish the practicalities of the research design (Cohen et al., 2011; Waring, 2021). In this section, I define positionality, ontology, epistemology and paradigm and discuss their impact in shaping my research methodology. This section concludes with a summary of my philosophical framework and how this has shaped my decisions about research methods.

Positionality
Darwin Holmes (2020) and Field et al. (2024) described positionality as the researcher’s dynamic and contextual stance in research; this is shaped by their unique experiences, their assumptions of reality and knowledge and how these factors impact their research. Clough and Nutbrown (2012) and Denscombe (2002) argue that researchers must explicitly outline their position so that readers can reflect on how that positionality affected the research design, processes and ethics.  
I came to this research as a teacher working within the CfW. This insider perspective provided a greater understanding of the changes and their impact, but a reduced objectivity (Punch and Oancea, 2014). My beliefs and assumptions shape my research, but I endeavour to be transparent, open-minded and reflexive to lessen my impact on the research (Denscombe, 2002). The following paragraphs examine my ontological, epistemological, and paradigmatic positions, showing how they shaped my research design and approach.

Ontology
Ontology refers to the way we define the form and nature of reality (Waring, 2021; Flick, 2023; Punch and Oancea, 2014). As Gray (2018) noted, vocabulary surrounding ontology, as well as epistemology and paradigms, varied across sources; however the meaning tended to be consistent, therefore I chose the most common interpretations presented in the literature. Realism is the ontological perspective that there is a singular reality, regardless of individual perspective (Crotty, 1998; Waring, 2021). Relativism sits at the opposing end of the ontological spectrum, where reality is considered to differ between individuals and social actions affect reality (Bryman, 2016; Scaife, 2019). 
Flick (2023) noted that the researchers’ assumptions of reality define the research approach. I primarily adopted a relativist stance to the research, recognising that teachers’ experiences and interpretations of the CfW shaped their reality. However, there are elements of realism as curriculum changes and measurable data are observable and objective.

Epistemology
Where ontology deals with the nature of reality, epistemology is the theory of how this reality can be constructed or discovered (Crotty, 1998; Cohen et al., 2011). Positivism is related to realism, where knowledge can be discovered through scientific enquiry and is absolute (Flick, 2023; Gray, 2018; Scaife; 2019). Interpretivism contends that the world is interpreted within the mind and is different for each individual (Thomas, 2013; Gray, 2018). Pragmatism is an epistemological position focussed less on ontology and more on gaining knowledge through the most effective means to achieve research purposes (Crotty, 1998; Gray, 2018). I developed my research with a pragmatic approach, allowing me to use a mixed-methods approach, as discussed in the next section. Pragmatism offered me the flexibility to combine the subjective views of teachers with objective departmental changes, where rigidly sticking to positivism or interpretivism would not have allowed me to fully investigate the complex nature of curricular reform.

Paradigm
Pragmatism is described by Coe (2021) as being anti-paradigm while Morgan (2007) and Brierly (2017) maintain that pragmatism is a new paradigm. Cohen et al. (2011) further questioned whether an approach that combines different ontological and epistemological positions can be fully classified as a new paradigm. Paradigm is defined as a worldview and brings together a researcher’s ontology, epistemology, methodology and chosen methods (Punch and Oancea, 2014; Coe, 2021). I tended to align with Coe’s (2021) anti-paradigmatic view, allowing me the flexibility to answer my research questions without the constraints of any individual paradigm. However, when mixing different paradigms, it is imperative to ensure a clear, consistent research design (Morgan, 2007).

Methods
Historically, research was classified as either being quantitative or qualitative (Cohen et al., 2011). Quantitative research generally means collecting and analysing numerical data, leaning towards a realist ontology and a positivist epistemology (Bryman, 2016). Quantitative data is more objective but does not account for  the social reality and nuances of individual subjects and cannot always be generalised usefully (Brierly, 2017, Gray, 2018). Qualitative data is more subjective and is often seen as more useful in social research (Flick, 2023). However, the individualistic nature of qualitative data can mean that it is very specific to certain cases and does not always reflect a wider view (Gray, 2018).

A mixed methods approach is seen as the third major approach, combining quantitative and qualitative data in a variety of possible models, as discussed below; it can give a more nuanced, clearer view of a situation (Gray, 2018; Kumar, 2019; Crawford and Tan, 2019). As I worked with a pragmatic epistemology, mixed methods allowed for the greatest flexibility towards answering my research question (Cohen et al., 2011; Punch and Oancea, 2014). In this following section, I explain why mixed methods suited my study, looking at the strengths and limitations of such an approach.

Rationale
The changes schools faced when implementing the CfW were multi-faceted and complex, combining teachers’ lived experiences and measurable, observable changes to data and policies. When looking at such a situation, where one approach would not give a complete picture, mixed methods allowed for a broader scope and a better understanding (Crawford and Tan, 2019; Kumar, 2019).
Reeping et al. (2019) warned against mixing methods for the sake of using a little of everything, listing purposes for the use of a mixed methods approach: triangulation, enhancement, evaluation and expansion amongst them. Thomas (2013) argued that the research approach must be chosen in the service of answering the research questions in the best possible ways. Biesta (2021) added that mixed methods should permeate the research design and be considered when looking at data, methods, epistemology, ontology, purposes and practicalities. In discussing strengths and limitations, I alluded to the factors discussed here and how the mixed methods approach is most aligned with the aims of my research. 
It is also worth noting how mixed methods have been utilised in research concerning the CfW and curriculum reform relating to mathematics, where I can draw from their success and learn from their limitations. 
McDonald (2016) combined interviews and document analysis to examine the agency of mathematics teachers during curricular reform in Scotland, highlighting the importance of combining individual context with government policy data. Similarly, Thomas et al. (2023a; 2023b) integrated survey data and qualitative data in two waves of research into CfW implementation. These studies demonstrated that a mixed methods approach can be used effectively to create a broader understanding of the issues, but that the practical considerations of collecting and triangulating the data must be thoroughly considered.

Strengths and Limitations of a Mixed Methods Approach
Triangulation, wherein a range of methods are utilised to better understand the research problem, is identified as a primary strength of the mixed methods approach (Punch and Oancea, 2014; Bell and Waters, 2018; Kumar, 2019). Thomas (2013) discussed four methods of triangulation: methodological; theoretical; researcher; and design frame. In my research, I would combine different methods and theoretical perspectives and utilize these types of triangulations. 
Denscombe (2010) noted that the use of mixed methods offered the greatest practical flexibility to respond to the need of the research question, to which Kumar (2019) added that the mixed methods approach allowed for enhanced options to deal with more complicated situations. When discussing the CfW, I believe the option to utilise the greatest amount of methods allows me the latitude to dig deeper into the breadth and depth of the issues facing teachers during curricular reform (Brierly, 2016).

When working with mixed methods, researchers need to decide whether the qualitative and qualitative elements will be working concurrently or sequentially (Creswell, 2009; Bryman, 2016; Gray, 2018). Although this grants a freedom of choice, it must be carefully planned to make the most effective use of the approach.

A mixed methods approach does necessitate additional time, resources and cost compared to a mono methodological approach, and researchers must ensure that they’re sufficiently skilled in using the range of quantitative and qualitative data collection methods (Denscombe, 2010; Kumar, 2019). Using data from multiple methods could mean that sources may disagree, causing difficulty in deriving meaning and understanding from the results (Bell and Waters, 2018; Kumar, 2019). Flick (2023) warned that results can confirm, complement or contradict and researchers must be ready for any eventuality.

Research Questions
In this section, I introduce my research questions, explaining why these are appropriate for my study, as well as how they fit in a paradigm. Further, I explore how I will answer my research questions, as well as their relevance in the field of mathematics education.
Literature suggests that research questions must be clear, answerable, specific, and contribute to the body of research (Bryman, 2016; Flick, 2023). Throughout the research process, the questions focus your thinking, and can be an iterative process from findings in the literature and chosen methods (Cohen et al., 2011; Punch and Oancea, 2014; Brown, 2019).

Question One
The first question I will answer is ‘What changes have mathematics departments made in response to CfW?’ This question allows me to examine how department leaders have interpreted and implemented the curriculum guidance through an organisational and pedagogical lens. This is an area of research considered on a whole school level by Thomas et al. (2023a) but as far as I have found, there is a gap in investigation of mathematics specifically. 
As the changes will be observable from auditing curriculum plans, schemes of work and departmental documentation, there will be a realist perspective, through codifying and content analysis, to identify trends and patterns in documentation (Kumar, 2019). However, through interviews with heads of departments I will be able to establish understanding of decision-making processes and the mindset behind implementation from a relativistic, contextual lens. Focussing on heads of department responds to literature describing the pivotal role of curriculum leaders in reform (Robbins, 2021). Beginning with this question affords me the opportunity to explore the changes that departments have made before collecting teacher’s opinions about the successes and challenges they have encountered. 

Question Two
‘What have been the successes and challenges from the implementation of the CfW?’ is my second question, aiming to explore the experiences of teachers who have been engaged with curriculum reform in the classroom. Thomas et al. (2023), Durden-Myers et al. (2025) and Chapman et al. (2025) have explored the successes and challenges of implementing the CfW generally and in other AOLEs. In international contexts, McDonald (2016) and Oppong-Gyebi et al. (2023) have researched the impact of curricular reform for mathematics teachers. My research provides an opportunity to add to this body of knowledge in a thus far, underrepresented area. 
Again, I can mix my ontological approach. Firstly, I could use interviews to gain insight into teachers’ perception of successes and challenges, which literature suggests could include autonomy, workload, professional development, and mindset (McDonald, 2016; Meeran and Amin, 2021). Then, I could use a questionnaire to collect data from a larger population to measure the extent to which these factors affect teachers. This would exemplify using mixed methods for a purpose, and to broaden the scope of understanding (Kumar, 2019; Reeping et al., 2019).

Question Three
Finally, I will ask: ‘What effect does the CfW have on mathematics pedagogy?’ to evaluate the impact of curriculum reform on mathematics pedagogy. I questioned whether I should have focussed on mathematics attainment as it is a factor over which the Welsh Government, media, and teachers have expressed concern (Welsh Government, 2023; Lewis, 2023). However, I believe pedagogy will allow me to look at classroom practice as well as assessment data and has closer links to ideas by Lyakhova et al. (2019) and the Welsh Government (2023) about the four purposes and five proficiencies. Quantitative data could be collected through broad assessment data, as opposed to individual data due to ethical considerations, whereas qualitative data would involve interviews with teachers and possibly classroom observations. This question is imperative in informing understanding of the impact of the CfW on mathematics specifically. 

Together, these questions investigate the CfW implementation in terms of how teachers have adapted, what has or has not worked, and impact. The mixed methods approach enriches the data collection for each question, allowing me to analyse the situation from different angles. Importantly, the teacher's perspective is present throughout, reflecting the contribution of the individual alongside context. 

Conclusion
This essay has critically reflected on the theoretical framework, methodology and research design that would form the basis of a mixed method approach to research into CfW implementation in secondary mathematics. By positioning myself in a pragmatic epistemology and a combined ontology, I can explore quantative and qualitative data to reach a broad, deep understanding of the changes teachers have made in implementing the CfW and the impact on teachers and mathematics pedagogy.
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