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	Target
	What I have I done in this assignment

	Target 1
	Ensure follow the assignment guidance.
	While writing this assignment, I have had the assignment guidance next to me to ensure I follow each point. 

	Target 2
	Use more specific examples from reading. Try starting sentences with names of the authors.
	Throughout my essay, I have used specific examples from my reading while also starting sentences with names of authors.

	Target 3
	Continue to proof-read work.
	I have proof-read my work carefully out loud ensuring to change an errors.



Design, conduct and critically evaluate a close-to-practice research project focusing on the model of the transformative teacher in developing practice that has a positive impact on the learner.

Research Context

The research question is how do pupils engage with numeracy through cross-curricular contexts? This research question enables the researcher to discover the levels of engagement of numeracy across different areas of learning. 
This essay aims to discover the level of engagement from pupils with numeracy through cross-curricular contexts, with many different factors of numeracy being explored to understand how this can be used in  different areas of learning. The Welsh Government (2021) has stated that cross-curricular contexts are the skills learned by students to then access the breadth of the curriculum.
The change of curriculum in Wales has seen cross-curricular contexts being utilised more throughout pupils learning. Numeracy test scores on national PISA tests seem to be below average which suggests a need for an interest in this topic.According to the Welsh Government (2023a), Wales' PISA 2022 mathematics score of 466 is much lower than the norm. With PISA assessments being completed by 15-year-olds, it is evident that numeracy is not taught sufficiently across the curriculum in primary education. Consequently, investigating numeracy in cross-curricular contexts will help the researcher obtain a more comprehensive grasp of the use of numeracy in primary education. Focussing on this issue can lead to questions being answered regarding pupils' engagement with numeracy outside of their original numeracy focussed lessons.
School A is a small school situated in a South Wales valley. School A has 6 mixed year group classes with one of the classes being a nursery which holds full time and part time pupils. Throughout the school, each area of learning experience is apparent with many classes having a focused area for numeracy with many different resources being available for the pupils to use.
The class in which the research took place was a mixed year group of Year 1 & Year 2. 7 of the pupils are Year 1 and 20 of the pupils are Year 2. From the given consent, 20 pupils had been given consent to take part in this process.
Literature Review
The focus of this research project examines how numeracy is currently used through cross-curricular contexts and ways for it to evolve further. 
The Welsh Government (2022a) states that using mathematics and numeracy through cross-cutting themes can enable learners to embed their skills and knowledge in different areas of their learning. Incorporating numeracy skills in different areas of learning will enable pupils to apply their skills further and embed the skills into different subject areas. Kelly and Stead (2013, p.4) support how cross-curricular themes intend to incorporate skills from different subjects of learning to enrich learning opportunities. The main aim of the use of cross-curricular skills is to enhance the ability of subjects from already taught skills. Developing cross-curricular themes in pupils' learning can not only improve pupils' learning experiences but also enable the further development of skills between areas of learning. Many professionals believe that there is an amount of pressure on practitioners to lead cross-curricular lessons. In the UK, teachers are required to have a level of expertise in each subject area to lead cross-curricular teaching (Westwood, 2016, p.11). The needed level of knowledge for practitioners in Wales could be seen to add pressure on practitioners to lead successful lessons using cross-curricular subjects. In Wales, Donaldson's report was released within the same year as Westwood's book therefore this view may be explored differently with the change in the education system in Wales.
In the curriculum for Wales, the Welsh Government has ensured that mathematics and numeracy is a fundamental aspect of each school's curriculum. Enabling mathematics and numeracy opportunities is an essential part of student's learning, fostering the opportunity for continued development (Welsh Government, 2023b). Having maths and numeracy incorporated throughout the curriculum has been seen to develop further learning opportunities for pupils to improve their learning. 
The Welsh Government (2023b) has implemented that each school should provide learners with the skills to apply numeracy methods across different areas of the curriculum. Implementing numeracy across the curriculum can support pupils' further learning and development by accessing numeracy through different areas of the curriculum. On the other hand, since many students have a negative attitude towards studying numeracy, increasing the number of numeracy lessons may cause problems for them in education (Acharya, 2017). Introducing more numeracy into different areas of the curriculum can be seen to potentially dislodge pupils' progression. Meanwhile, the Welsh Government (2023a) has proposed goals to provide greater assistance to students who are not interested in numeracy to promote a positive attitude across the subject. Providing aims for schools to follow could lead to a positive reaction for pupils to develop further in numeracy. Essentially, the pupils must work within their stage rather than at an age-appropriate level which could lead to pupils building a stronger relationship with numeracy and its implementation within the pupil's work.
The Curriculum for Wales supports numeracy through cross-curricular contexts as implementing lifelong skills. The Welsh Government (2022b) states that skills learned through cross-curricular contexts can provide learners in later life such as entering the world of work. Providing cross-curricular lessons can enable learners to adapt in later life with the skills they've previously been taught in education. Cross-curricular contexts can enable progression but essentially implementing effective pedagogy may be seen to have a larger influence on children's further development. Applying effective pedagogy can show a commitment to developing a range of mathematical skills in the classroom that will ensure the further development of learners holistically (Anthony and Walshaw, 2023). Promoting positive pedagogy can support students learning even further, but for students to apply numeracy skills throughout their education and develop holistically, they need to have the basic skills of numeracy embedded.
The implementation of cross-curricular learning for pupils will need a high level of planning to purposefully implement skills across different areas of learning. Cross-curricular learning will become more impactful when purposeful planning and preparation has been considered by practitioners (Tai et al, 2018, p.263). Providing learners with substantial and effective lessons can support their development further. In addition, practitioners delivering impactful lessons can provide more positive outcomes for pupils. Delivering a high standard of planning in cross-curricular themes can enable learners to have a deeper understanding, enhance skills, and gain higher achievement (Moore et al, 2016, as cited in Tai et al, 2018, p.262). Supporting progression in learners is a key focus for practitioners therefore implementing progressive planning in cross-curriculum contexts is important to develop learners holistically. To continue, Donaldson emphasized the essentialness of having effective planning by practitioners. Planning for practitioners should be adaptable, and accessible and have a key focus on developing essential skills to prepare learners for the future (Donaldson, 2015). Promoting positive planning can be effective for learners by enhancing skills further to have a more holistically developed learner. 
Overall, the literature has demonstrated that cross-curricular themes should be used to learners' advantage to advance their understanding of abilities and how to apply them across the curriculum. Essentially, learners must be seen to have an enjoyment for numeracy to continue the implementation of cross-curricular contexts. This project will allow the research to discover pupils' engagement and enjoyment of numeracy through the curriculum.
Case Study
Case study research is commonly used among professionals as it contributes to becoming more knowledgeable and enabling a holistic understanding of real-life events (Yin, 2009, p.4). Conducting case study research is seen as a more practical approach that can enable a deeper rational approach for the reflection of real-life contexts (Cronin, 2014). Using case study as a research method can allow the study to discover more results linking to authentic context. The researcher conducting the case study seeks to discover the perception of participants (Hill and Millar, 2009: Torrance, 2005, p.525). 
Case study research is a highly used research method with many professionals using a case study to piece the research. The use of case study research has been employed throughout multiple fields of work with the focus being on the examination of the context (Yin, 2018, p.32). The popularity of case study methods may have many reasons. Qualitative and quantitative methods are seen throughout the use of case study research as it employs different methods to uncover results (Kaplan, 2015). The use of both qualitative and quantitative data types provides the researcher with the opportunity to use different approaches in the study to enable result further. Furthermore, Harrison et al (2017) highlights the opportunity for researchers to hold a comprehensive understanding of the phenomena by investigating participants in authentic settings. Enabling participants to be in a comfortable and natural setting may allow more open and honest findings within the data. 
In comparison, research bias could be an implication with researchers using case study method with the potential of researchers inadvertently introducing their own biases (Creswell and Poth, 2016, p.75). The opportunity for research bias implications could lead to inconsistency in the results with the researcher potentially focussing upon their own interests. Additionally, the in-depth results of case study research could lead to researchers becoming excessively involved in their own interpretations which could lead to research bias (Bell and Walters, 2018, p.169). Furthermore, case study research can be seen to be a complex version of discovering results with an increased number of variables (Bartlett and Vavrus, 2016, p.29). The raised number of variables could lead to complications for research during the data collection process. Using case study research method may cause a risk of the researcher selecting certain aspects of the findings in the report that link to the research hypotheses (Eisenhardt and Graebner, 2021). The findings from the research paper may be altered to the aim of the research project therefore allowing the researcher to achieve the initial goal of the study. Although, Stake (2013) suggests the knowledge and unique insights explored from the use of case study research asserts it as a key research method.
In this research project, the objective of this study was to see how numeracy is used through cross-curricular themes. Twenty children were selected to be a part of the study which equalled to just under 75% of the class. The sample size should provide the researcher with enough evidence to ensure the satisfactoriness when collecting data (Yin, 2018). Also, the use of case study research should be set without a pre-determined outcome. Eisenhardt and Graebner (2021) supports the expectation of case study research starting with no pre-determined outcomes with the investigation allowing findings the materialise from the data collection.
Research Methods
Questionnaires and observations were used throughout this research study to discover how pupils use numeracy through cross-curricular themes. These research methods can be used in quantitative and qualitative research methods with both opening the opportunity to explore the research further to have a comprehensive understanding (Creswell and Creswell, 2017, p.6). Including both research methods can ensure the case study results are broad and in-depth and offers the study to have more validity. Combining qualitative and quantitative may ensure more validity across the study with a wide range of methods (Tashakkori and Teddlie, 2017). However, Creswell and Plano Clark (2017) suggest that researchers should become more focussed upon certain methods to ensure the reliability and validity of data types. Furthermore, engaging with mixed-method case studies may have an increased level of complication through the research design and analysis (Yin, 2018). The use of both quantitative and qualitative methods may cause researchers overarching issues but ultimately, the researcher may discover a deeper understanding of the study through using different types of data collection.
The use of questionnaires enables data collection to be analysed in coherence with the study purpose (Roopa and Rani, 2012). Questionnaires ensure that the results can be evaluated that can support the researcher to achieve the complete aim of the study. Also, the questions set enables researchers to obtain answers which sometimes may not be able to be obtained in other ways (Brace, 2018, p.6). Importantly, a wide range of results can be analysed through the use of questionnaires with detailed logs provided.
The established questionnaire method provides researchers with detailed key attributes to become one of the most used methods in research studies. A key attribute of using questionnaires is how it continues to keep participants' anonymity and confidentiality throughout the process (Bolton and Brace, 2022, p.2). The ethical consideration of confidentiality to participants is a factor throughout this research project but also, it can allow participants to answer comfortably throughout the process. Additionally, the efficiency of questionnaires facilitates a large and small sample size of data to be collected at the convenience of the participants (Bolton and Brace, 2022, p.4). Collecting data from different sample sizes can promote the use of questionnaires with the varied amount of data that can be received. Furthermore, the use of both open and closed ended questions captures the use of quantitative and qualitative methods (Morgan, 2013, p.63). The use of open-ended questions impacted some of the data that has been  collected with the participants having a lack of spelling understanding due to their age, therefore some of the results may be difficult to perceive. 
However, each participant may understand the questionnaires differently therefore offering a level of inconsistency in the data (Young, 2015). With questionnaires being accessible to large study samples, it may cause the issue of a wide range of understanding of the question. On the other hand, in this study, the sample size is of a small scale therefore this limitation would not cause issues for this research study. Moreover, DeVellis and Thorpe (2021, p.43) suggest that data may be left incomplete and inaccurate which may cause a level of unreliability to the results. This implication can cause the results to have a sense of deceptiveness with the potential of the data having inconsistencies across the questions. Overall, questionnaires show a fundamental way of data collection by having strong strengths to why researchers use it but also it important to understand that some of the data may have implications that could potentially lead to inaccuracies in the collection of data.
Observations can be regarded as an important research method with it being regarded as everyday life for many people (Savin-Baden and Howell Major, 2023, p.423). In education, observations are used daily without it being part of a research study. Observational methods can enable the data to be rich and informative while gaining insight into unstructured behaviour (Merriam and Tisdell, 2015, p.139). Using observations can allow researchers to gain knowledge that may not be accessible through other forms of research methods. 
To continue, observations should happen in a natural setting for participants to ensure accurate representation (Emerson et al, 2011, p.25). Participants being in a natural environment will lead to data being authentic representation. However, Denzin (2018, p.59) suggests that participants may alter their actions in response to being observed. Participants must be aware of observations taking place therefore they may become reactive in their behaviours.
Additionally, observations focus on the study's aim, therefore, it can minimise researcher bias (Denzin, 2018, p.63). Researcher bias plays a vital part in unreliable research therefore the use of observations can enable the study to be more valid. Although Emerson et al (2011, p.27) suggests that observers may contribute to the research with their own assumptions by influencing the results to accommodate to the study aims. The researcher made a continuous effort to solely focus on the research question to enable the study to become valid and reliable.
The research used the two methods that have been mentioned, a questionnaire using both open and closed ended questions and observations. The observations were gathered during topic sessions and free choice sessions which both occurred daily, the observations were gathered over the space of a week. An observation schedule (Appendix 1) was produced to make notes on different aspects of the participants' views and use of numeracy excluding standard numeracy lessons. Questionnaires (Appendix 2) enabled the participants to share their thoughts on how numeracy is used throughout the different areas of the curriculum. Questionnaires happened during class assemblies to ensure no pupils would miss learning time. Throughout this process, children's assent would be received before undertaking each method. 

Data Presentation and Analysis Method
The use of descriptive statistics and thematic analysis will be used to gain perspective of the data. Descriptive statistics enables data to be examined and summarised by the researchers to interpret results (Jones, 2022, p.4). Descriptive statistics allows researchers to examine quantitative data to find percentages in the results. The data from descriptive statistics are summarised to grant data to be simplified (Portney & Watkins, 2015, p.20). Data being simplified enables the results to be accessible to all with the data being in basic definitions. However, Cooksey (2020, p.92) suggests that using descriptive statistics may lead to a loss in detail with the potentially complex data becoming oversimplified. A key factor of the use of descriptive statistics is to enable data to ensure no information is lost in translation to statistics. Furthermore, there is a potential of misleading interpretation of the statistics if the information is not presented accurately (Kline, 2023, p.9). Importantly, ensuring the statistics are accessible and understandable for readers is a key aspect of using descriptive statistics. Descriptive statistics will enable the analysis process to be linked to quantitative data and in line with the study's aims.
Next, thematic analysis is used for qualitative data analysis. Thematic analysis provides researchers with a deep complex understanding of results that will provide valuable insight into the data collection (Braun and Clarke, 2022, p.4). Enabling the analysis to be a thorough process will yield a more in-depth procedure that will consider all the results. Braun and Clarke (2022 p.6) also suggest how thematic analysis can enable researchers a systematic rich understanding of the data with the emerging themes that are provided. Although, a thematic analysis approach can be a time-consuming process in a large-scale sample size (Guest et al, 2012, pp16). A thorough large-scale study using a thematic analysis approach may be a time-consuming method but an effective way to analyse the data, although this research study has a small sample size, therefore, a thematic analysis will be less time consuming to achieve a thorough analysis. 
In this research project, coding was used to organise the data that was shown multiple times in qualitative data. In the observations, coding was used to deduce the notes that were taken in each observation session. The quantitative data will be examined through nominal data type to gather categorical data from the questionnaires. Throughout the research process, participants' assent was before proceeding with the research. Assuring children assent before the research takes place  enables adhering to ethical guidelines (Al-Sheyab et al, 2019). 

Ethical Consideration
Upon completing the study, many ethical considerations, such as confidentiality and anonymity, need to be undertaken for the study to commence. Researchers should acknowledge the need for participants’ confidentiality and anonymity throughout the research project (BERA, 2018, p.21). Keeping confidentiality and anonymity throughout a research project will ensure that information is kept secure and safe from the public. Upon receiving consent for the project to be undertaken, guardians of participants were aware of participant information being secure and kept confidential. 
Parental guardians must sign a consent form (Appendix 3) to partake in the study and assent must be given by participants before the researcher starts to conduct the study. Participant assent will assure that they understand the research and are willing to partake in the project even with parental consent already given (Shader, 2017). Gaining participants' assent before undertaking the research is a key part of being an ethical researcher. The researchers ensured that participants were aware of the process they were being part of and what the study aims were. This allowed the participants to become more aware of the study and ultimately enabled them to decide whether to give their assent or not.
Additionally, through the consent forms, information will be shared for guardians and participants to understand that they can withdraw from the project at any given point. Participants should be informed that they have the right to withdraw from the project through the initial information sheet or when participants are giving consent (BERA, 2018, p.18). Enabling participants to know that they can withdraw from the project at any time can give them the ability to become more part of the project.
An ethics form (Appendix 4) was completed to ensure the research was insured to commence. Completing an ethics form enables the researcher to ensure that ethical considerations are covered throughout the whole process.
Results
Initially, at the start of this process, the original sample size intended was larger than the actual sample size that was carried out due to parental consent not being returned, consent forms (Appendix 3) were given out a week before the research began. Although the sample size was smaller than originally set out, there were enough participants to make the study reliable and valid. The questionnaires and observation were completed alongside each other and spread across several days to allow the 
The questionnaire (Appendix 2) was completed before the observations (Appendix 1) took place to give observation opportunities to be impactful to the data.
A first theme, that was noted in the questionnaires, was the pupils' enjoyment of numeracy tasks and are seeking more numeracy sessions in their learning. 70% of pupils rated numeracy as a highly enjoyable subject with words such as fun, enjoyable, and the want to learn more numeracy. This theme holds a positive aspect of moving forward with pupils' learning as there is a positive attitude towards numeracy lessons. A positive attitude towards learning numeracy can lead to pupils being immersed in the subject with a high level of interest (Darmiyati, 2017). The link between the pupils holding an enjoyment of the subject can lead to them becoming more successful in this area of learning. As previously stated, the Welsh Government (2023b) aimed to have more pupils experiencing numeracy as a positive subject, therefore from this study, it shows numeracy is potentially gaining more interest from primary school pupils.
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Figure 1: A pie chart of participants linked numeracy to using technology.
Figure 1 shows that 95% of respondents believe they use numeracy while using technology sometimes or all of the time. This figure shows how influential technology can be for children with the participants engaging in technology to access numeracy. Participants from the study have a clear relationship with technology devices therefore it is likely that they access schoolwork through devices. The use of technology in education today can only further support children's development with technology having a vital part of their future (Blackwell et al, 2014). However, Blackwell (2014) also suggested that many practitioners have beliefs that technology does not align with teaching pedagogy. The use of technology is seen more in education and from the data collection, suggests that the pupils are using technology to access learning. Also, the heavy use of technology to access numeracy independently was also noted throughout the observational period. This suggests that the pupils have been using technology throughout the year to access some of their numeracy work therefore it has been seen as a cross-curricular theme.
From the observations, there were clear themes in pupil’s use of numeracy across the curriculum. A reoccurring topic that was observed in how enhanced provision is a keyway numeracy is used in different contexts. The use of a role play area in enhanced provision provided pupils with the opportunity to use their numeracy skills that linked to real authentic contexts. From the observations, there was a clear eagerness for pupils to use the role play area in their enhanced provision time. Throughout this time, the pupils would constantly engage in numeracy through play. Learning through play should have no extrinsic goals where learners are learning through fun, flexible play (Weisberg et al, 2015 in Vogt, 2022, pp130). From the participants' perspective, there is a clear level of engagement in using play to learn therefore it is important that this is implemented further throughout the curriculum to have more cross-cutting themes. This was also noted in the questionnaires, as 85% of participants selected that numeracy is used through the method of play.
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Figure 2: A pie chart of participants' response to linking numeracy to enhanced provision such as role play.
A next theme that was noted is the pupils would access numeracy through topic lessons. Lessons would be provided linked to the schools' topic which made clear cross-curricular links. As the participants were part of an infant class, there is less structure on lessons with cross-curricular links being able to be made easily. The new requirements of the Curriculum for Wales ensures that links are made between cross-curricular skills. The Curriculum for Wales (2022c) has made it a mandatory responsibility for practitioners to implement cross-curricular themes to develop skills across each framework. In similarity, the Welsh Government (2015) ensured that the Foundation Phase document instilled that cross-curricular skills delivered to pupils to embed literacy and numeracy across the curriculum. This observation note showed that the school is following Welsh Government guidelines to implement cross-curricular themes in lessons.
The results of the study were shared and discussed with the class mentor. The class mentor had mentioned the implementation of cross-curricular themes especially in numeracy. As the class was an infant class, the implementation of cross-curriculum themes can be seen to have more of an effect.

Conclusions
To conclude, this research study allowed the researcher to gain a further understanding of their current professional experience school view of cross-curricular themes through the use of numeracy. Overall, the research methods provide sufficient opportunities to show an understanding of not only the pupils' views but also if numeracy was used in cross-curricular contexts. A downfall of the study could be that it only focussed upon one class in the school therefore a wider range of participants would allow the analyse to be examined further such as across progression steps to get a wider perspective of the area of learning. If a wider sample size would have been used, the outcome of the results may have been different. This study is related to the singular school which would mean that the results may not be relatable to different schools with different settings using cross-curricular themes in different manners. Although, the data from this study could be used further to support numeracy through cross-curricular themes in different settings. 
Overall, this research study gave many opportunities for participants to be a part of the project by allowing them to voice their opinions and be observed in a natural setting for them. This enabled the data to be authentic and valid throughout.

Recommendations
Moving forward, the implementation of numeracy through cross-curricular contexts should be explored through the research professional experience school to discover how much coverage numeracy has throughout different areas of learning. The use of numeracy in cross-curricular contexts provides opportunities for lifelong learning therefore implementing it across the curriculum is recommended to progress learners. A whole school approach would be a keyway to discover the use of numeracy across the curriculum in each part of the school. If the school can discover an approach that can be used throughout each year group for numeracy to be used effectively and appropriately, it can allow opportunity for further development of learning. Also, as the curriculum for Wales becomes more developed in each school, the presence of numeracy in cross-curricular contexts should be apparent in each curriculum therefore this may shift the attitudes that pupils may have towards numeracy as a stand-alone subject.
A way to inform further research would be to make the sample size larger to get a wider pupil perspective as it would make the research study stronger with a range of age groups and collect more opinions of how numeracy through cross-curricular contexts is perceived from different viewpoints.
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12. How often do you use maths in the role play area?
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