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Introduction
The Curriculum for Wales (CfW) represented a significant shift in Welsh education, introducing a curriculum for pupils up to age 12 from September 2022, phasing up to pupils aged 16 by 2026 (Welsh Government, 2020; Evans, 2023). This curricular reform typifies global trends, giving a larger responsibility for curriculum planning to schools and teachers (Sinnema et al., 2020; Smith, 2024). Mathematics and Numeracy is one of the areas of learning and experience within the new curriculum, and concerns about Welsh pupils’ attainment in mathematics have necessitated additional planning to support mathematics provision in schools (Welsh Government, 2023). 

My research will be focussed on investigating the implementation of the CfW in several mathematics departments in secondary schools in North Wales and in this essay I will be focussing on the research question: ‘What have been the successes and challenges from the implementation of the CfW?’. The aim of the research will be to gain understanding of how mathematics departments are implementing the CfW, identifying best practices and the challenges faced by teachers. 
The research will be conducted using a mixed methods approach guided by a mixed ontology and pragmatic epistemology. In the next section, I expand on the methodology, explaining why I believe this to be the best approach for my research. 

Chosen methods
A mixed methods approach is defined as using the best methods to answer the research question (Denscombe, 2010; Kumar, 2019). By not adhering rigidly to only quantitative or qualitative methods, researchers can instead combine strengths from both approaches and compensate for the weakness of using only one method (Punch and Oancea, 2014; Bell and Waters, 2018). Utilising mixed methods indicates pragmatism as an epistemological stance where using methods that work best for the research is justification for not focussing on a single ontological stance (Crotty, 1998; Gray, 2018).

The research question I will focus on in this essay is ‘What have been the successes and challenges from the implementation of the CfW?’. Quantitative data collection methods, such as a survey, would allow me to investigate to what extent teachers perceive factors to be successes and challenges. However the  decision regarding which factors to ask about must be rooted in the literature or come from my own assumptions (Kumar, 2019). Using interviews as a qualitative data collection method would allow me to examine teachers’ experiences and understand which factors have been successful or challenging and to understand why (Gray, 2018). However, interviewing, transcribing and analysing is time consuming, therefore a smaller sample would be necessary and may not achieve as great a breadth of results (Creswell, 2009). I will discuss questionnaires and interviews in more depth in the section relating to research tools. Adopting a mixed method approach means that I can combine these methods to explore the successful and challenging factors and the experiences and context behind them. 

Strengths and Limitations of a Mixed Methods Approach
Every methodological choice has strengths and limitations and this is true of a mixed methods approach. Using a range of methods grants the researcher a more comprehensive understanding of a situation, and with the complexity inherent in the implementation of the CfW it is crucial to be able to explore the measurable patterns and trends as well as contextual, lived experiences (Kumar, 2019). Using methodological and theoretical triangulation will be a strength in this research, allowing for the use of different sources of data, methods and ontologies to enhance the validity of the data collected (Bryman, 2016; Creswell and Plano Clark, 2018). There are a variety of concurrent and sequential model options to consider, which can be used to respond to complexities in the research findings (Creswell, 2009; Gray, 2018). Currently, I believe that I would use a sequential design where I would first use interviews with teachers to discover their perceptions of successes and challenges in CfW implementation. Then, I would use questionnaires to evaluate to what extent a larger population agree or disagree with these factors. 

A limitation with mixed methods research which could be observed here is the possibility that results from different populations can confirm, complement or indeed contradict which could make analysis challenging (Kumar, 2019; Flick, 2023). Time and resource management is a greater issue when using a mixed method approach and it is important to ensure that data can be collected and analysed in the time frame allotted (Denscombe, 2010; Creswell and Plano Clark, 2018). Bryman (2016) explained how different sample sizes in different methods can also skew the emphasis so choosing a sample is an important step for the research as discussed in the next section.



Sampling (510/500)
In this section, I describe approaches to sampling in mixed methods research, explain how to decide on a sample size and suggest a sampling strategy for my research.

Kinds of sampling
Modes of sampling are generally split into two categories: probabilistic, where the sample is usually chosen at random from a population, and purposive, where the respondents are chosen based on a selection criteria (Bryman, 2016; Creswell and Plano Clark, 2018). Bryman (2016) listed random, systematic, and random stratified as probabilistic sampling methods, linking them to quantitative data collection. Kumar (2019) added that a quantitative sample is random as the aim is to find a generalisable, unbiased and representative answer to the research question, as opposed to the contextual information and judgement of knowledge collected by qualitative methods. Qualitative data sampling is usually by purposive means such as convenience, snowball, maximum variation, or typicality sampling (Bryman, 2016; Coe, 2019; Flick, 2023). 

In mixed methods research, Creswell (2009) identified that sampling could happen in five ways:
·  Combining basic methods, such as those discussed in the above paragraph
· Sequential, where phases inform the next phase
· Concurrent, where sampling procedures happen at the same time
· Multilevel, in which multiple levels such as teachers and pupils are analysed
· A combination of the above methods.

Sample size
There is no definitive answer to what the sample size should be for a research project  but it must be sufficient to answer the research questions (Bryman, 2016; Kumar, 2019). Creswell and Plano Clark (2018) argued that for mixed methods, the size of the quantitative and qualitative sample do not have to be equal as it would not compromise the ability to synthesise and compare data. 

Dawson (2019) and Cohen et al. (2011) recommended oversampling to build in a redundancy due to non-respondents and Bell and Waters (2018) added that a pilot study is a powerful tool to gauge the standard of questions and level of non-response.
Creswell (2009) discussed the importance of the size of the total population as a guide to deciding on population size, whereas Bryman (2016) argued that the absolute number of the sample is more important than the relative size. Furthermore, the larger the diversity of the population, the larger the sample size must be in order to be representative (Kumar, 2019; Coe, 2021).   

Sampling in my research
In my research, my population is likely to be mathematics teachers in the counties of Anglesey, Gwynedd and Conwy, as this is where I have the most access to be able to reasonably invite teachers to be part of my study. Data collected by StatsWales for the academic year 2023/2024 lists 180 mathematics teachers in these counties spread between 26 mathematics departments (StatsWales, 2024a; StatsWales, 2024b). For my quantitative data collection, from this population, I would use a stratified random sample, of size 100, stratified by county to attempt to get a representative sample from the population. My qualitative sample, would be purposive, aiming for a variation in school size, county and context, of size 10, needing to be small enough to be manageable, but large enough to cover as many dimensions as possible (Flick, 2023). For both samples, I am prepared for non-response or withdrawal of consent, as ethical considerations must be carefully accounted for, as discussed in detail in the next section. 

Ethics (586/700)
Ethics is an essential consideration in education research and each researcher in the field is beholden to abide by the guidelines set out by the British Educational Research Association (BERA) and their academic institution (BERA, 2024; UWTSD, 2022a). The ethical guidelines do not aim to constrain researchers’ approach or design but to ensure that research upholds epistemic and practical ethics (BERA, 2022; Hammersley, 2021). In this section, I will explain how I intend to uphold these ethics during my research given particular consideration to: informed, voluntary consent; anonymity and data protection; recruitment and power; managing harm and risks; and researcher reflexivity and biases.  

Informed Consent
For participants to be able to give their informed consent, Cohen et al. (2011) asserted that they must understand: the purpose, context, procedure and how research will be disseminated; foreseeable risks and benefits of participation; their indisputable right to withdraw or refuse to participation; their right to privacy and anonymity; and opportunities to feedback. To ensure that the participant understands these rights, it is good practice to set all this out clearly in information sheets and consent forms, which I would do.  Brown (2019) added that this consent must be obtained at an institutional and individual level, which in education usually means approaching a school’s headteacher, in their role as gatekeeper, for their permission before approaching individual teachers.

Recruitment and Power
Gatekeepers must be made aware of the importance of voluntary participation, and teachers who participate must understand their right to refuse or withdraw as well as their right to privacy (Bryman, 2016). As a head of department in a school in North Wales, I may be known to gatekeepers and participants, and could be perceived to be in a position of power (Carmichael et al., 2011; Northouse, 2010). It is important that I am open to feedback and challenge and build rapport and relational trust, particularly when conducting interviews (Burns and Griffiths, 2018; Brooks et al., 2014). 

Anonymity and Data Protection
Data protection is a major concern in research and researchers must be aware of how to follow the General Data Protection Regulation (GDPR) as well as institutional data protection guidelines (UWTSD, 2022b; Flick, 2023). Participants’ identities should be pseudonymised with care taken to ensure that they cannot be identified by patterns of speech or identifying remarks (Hammersley, 2021). Data stored must be stored in a university managed environment, and only stored for as long as they are of value to the researcher. These processes must be made clear to participants (UWTSD, 2022b). 

Managing Risk and Harm
Anonymising data is a crucial step in avoiding harm to participants, as although CfW implementation will be unlikely to cause physical harm to participants, voicing opinions may harm the reputation of participants or institutions (Hammersley, 2021). To mitigate this risk, participants should be given opportunities to confirm that the researcher’s interpretation of their meaning is correct, especially when quoted (Denscombe, 2002). Denscombe (2002) also highlighted the importance of avoiding causing undue stress and anxiety, and as the challenges of CfW implementation may have contributed to these for teachers, it is important to signpost  support services.

Reflexivity and Positionality
Finally, I consider the ethical issues regarding being a relatively novice researcher, conducting research into an area in which I am involved. As an insider, I must remain critically aware of how my professional experiences shape my interpretations and actions, ensuring that my positionality is clear throughout the research process, acting with integrity and acknowledging any biases I may have (Brown, 2019; Thomas, 2013). 

Research Tools (956/1000)
In this section, I discuss the research methods I have chosen to collect data in this study. For both methods, interview and questionnaires, I describe a likely structure, justify their inclusion in my research design, consider strengths and plan to mitigate limitations. Denscombe (2010) offers guidance for choosing research methods, highlighting the need to consider strengths and weaknesses, the usefulness of the methods, and in mixed methods research, the need to consider whether the methods can be effectively used together for triangulation. 

Interview 
Interviews can be categorised as structured, where every question is pre-planned; semi-structured, where the themes and some questions are planned in advance; or unstructured, where the direction of the interview is open-ended (Dawson, 2019; Opie, 2019). I would use a semi-structured interview, as it gives me the flexibility to cover a list of topics and questions, and also following lines of inquiry led by the interviewee but is more predictable than an unstructured interview (Gray, 2018; Opie, 2019). 
Through interviews, I am aiming to gather data to answer the research question - ‘What have been the successes and challenges from the implementation of the CfW?’ - and therefore, topics for discussion would focus on what successes and challenges the participants have experienced during the implementation of the CfW. I would likely conduct interviews before designing a questionnaire, in a sequential mixed method design as the responses from participants will inform which factors I will ask about in the questionnaire. 

A semi-structured interview allows for the collection of insightful, contextual narratives with the freedom to follow up and take the conversation to potentially unanticipated areas (Thomas, 2013; Mears, 2021). Thomas (2013) cautioned against choosing a semi-structured interview as an easy option, suggesting the need for an interview schedule as an aide-memoire and a loose plan to ensure that the freedom allowed does not derail the interview. Bell and Waters (2018) noted the advantages of being able to discern gestures, tone of voice and facial expressions to add another dimension of interpretation during an interview. However, Mears (2021) and Flick (2023) warned that the competence of the researcher as an interviewer does have bearing on the success of an interview. The researcher must pay close attention to their mannerism and tone of voice to avoid leading the participant, as well as ensuring that their positionality does not affect the interpretation of the data (Cohen et al., 2011; Bryman, 2016).  
 
Transcribing interviews can pose an issue as care must be taken that the participant’s words reflect their meaning. Additionally, transcribing can be time consuming and difficult, and any recordings must be secured carefully in accordance with data protection guidelines (Bryman, 2016). 

Furthermore, conducting the interview must be considered carefully, with factors such as duration, location, and recording needing to be chosen and communicated to the participant to put them at ease and establish rapport (Punch and Oancea, 2014; Opie, 2019). To ensure that these factors are well thought out, and any issues are discovered in advance, it is good practice to conduct a pilot interview to refine the interview schedule, ensure that the interviewer is confident and competent and identify any unclear questions (Bell and Waters, 2018). 

Questionnaire
The questionnaire will be partially informed by the interview, which will suggest which factors to ask about. Literature suggests that these might include workload, autonomy, confidence in interpreting guidance, planning time; and collaboration (Sinnema et al., 2020; Evans, 2023; Thomas et al., 2023). I would also need to ask questions to ascertain key characteristics of respondents that may affect their responses (Denscombe, 2002). I believe that size of department and relative experience of the respondent will affect the perception of workload, therefore asking questions such as those exemplified below, with answer ranges, allows me to collect essential data while ensuring that respondents remain anonymous (Denscombe, 2002; Tymms, 2021).

Exemplar question:
1. How many pupils are at your school?
a) 0 - 500
b) 501 - 800
c) 800 or more

This sort of question ensures that we are able to generalise for subsets of the population and identify trends that may not represent everybody but ensures schools and respondents are not easily identified (Tymms, 2021; Hammersley, 2021). 

Questions can be asked in a variety of forms and formats. Closed questions can be asked as multiple choice, ranking, dichotomous or on a Likert scale - expanded upon below - these can be easier to answer and analyse, but new issues cannot be raised and if there are too many questions, the rate of non-response may increase (Dawson, 2019; Bryman, 2016; Tymms, 2021). Open questions can be asked, giving an answer space for responses which allows for a more in-depth explanation, but is more time consuming for the participant and for the researcher to analyse (Dawson, 2019).
Likert Scales are questions examining depth of feeling or attitudes to statements on a ranked scale (Bell and Waters, 2018; Tymms, 2021). These will be useful in my research as they can be used to measure to what extent teachers perceive factors to be successful or challenging.  The wording and order of questions must be planned to ensure questions are not leading or biased, can be easily understood, that they flow naturally, and do not influence respondents to answer the following questions in a particular way (Cohen et al., 2011). 

Questionnaires are useful in collecting a large amount of data with little intervention on the part of the researcher, especially when utilising online resources to collect the data (Clough and Nutbrown, 2012). However, non-respondents pose a concern, especially if, as Opie (2019) asserted, non-respondents are more likely to respond in a different way to respondents. As with interviews, conducting a pilot run of the questionnaire will give an indication as to whether questions are appropriately worded, estimated completion time and questions that need refinement (Clough and Nutbrown, 2012; Bell and Waters, 2018). 

Data Analysis Methods 
As the questionnaire will be informed by the interviews’ results in a sequential mixed methods design I will conduct the data analysis in two phases, qualitative and quantitative. This mode of analysis will allow the research methods to complement and  expand on each other (Gray, 2018; Crawford and Tan, 2019). 

Creswell and Plano Clark (2018) described five steps in mixed methods data analysis: preparing, exploring, analysing, representing, and interpretation. The table below summarises some of Creswell and Plano Clark’s (2018) method of analysis.

Table 1: Summary of data analysis steps (Creswell and Plano Clark, 2018). 
	Quantitative data
	Step
	Qualitative data

	Assign numeric values to data
	Prepare
	Transcribe data and organise it

	Visually inspect trends
	Explore
	Read through the information and develop a code

	Perform statistical tests
	Analyse
	Codify the data

	Summarise findings
	Represent
	Discuss the findings

	Decide how findings answer the research question
	Interpret
	Decide how findings answer the research question



Flick (2023) posited that the aims of qualitative data analysis are either to describe. compare, explain or develop theory. The research question discussed in this essay aims to describe the successes and challenges of CfW implementation and explain why this is the case. Thematic analysis of transcribed data would be appropriate as all the responses will relate to the same broader topic and should be relevant to the research question (Bryman, 2016; Flick, 2023). I would be interpreting the themes gathered from this analysis to understand the logic of the data and contextualise them in the broader ideas of CfW implementation in north Wales.

Most of the quantitative data that I will gather will be ordinal, as I will be asking to what extent certain factors have been successful or challenging in implementing the CfW (Cohen et al., 2011). This data would undergo descriptive analysis, collecting mean and modal values and would allow me to understand the distribution of variables in the data (Punch and Oancea, 2014). Performing a factor analysis as a method of data reduction would also allow me to group factors that prove successful and factors that are challenging. 

Finally, to utilise the mixed methods approach, these results should be compared to determine whether they confirm, contradict or complement each other and further engagement may be required to find out why (Kumar, 2019; Creswell and Plano Clark, 2018). 

Conclusion
This essay outlined a mixed methods approach to answering a question in my study examining the successes and challenges of implementing the CfW in secondary mathematics departments. The combined approach of semi-structured interviews with a questionnaire allows for developing a breadth and depth of understanding of the impact of the curricular reform. Given that I work within the context I will be researching, ethical issues have been carefully considered and are central to the success of the study. Further, I reflected on the strengths and limitations of data collection and analysis methods.
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