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Choose a specific key stage and critically evaluate how current initiatives support the development of numeracy across the curriculum within your setting.  Compare practice to the academic literature and policy.
When people talk or discuss school or education, within every conversation you will find the main topic will be centred around literacy, numeracy and mathematics. Mathematics and numeracy are a fundamental process within childhood and early years. For children to become capable, confident and ambitious learners, we need to provide them with an array of mathematical and numerical experience (Lageman, no date). It is shown within Welsh Government guidelines and frameworks that numeracy is an important process of learning. According to the National Literacy and Numeracy Framework (2008), there are many crucial areas of learning experiences within numeracy that begin from nursery and early years. To have exceptional numeracy skills, or to be numerate is a skill which is becoming increasingly popular and sought after amongst employers (Kangan Institute, 2019). Alongside being an important skill, which employers seek, competent numeracy is important within everyday life to be able to think logically and solve problems. We need competent numeracy skills to be able to make sense of numbers, time, patterns and shapes. 
Within this essay, we will be researching and evaluating the importance of numeracy within an additional needs/special needs school setting. The special needs school which is being evaluated will be known as School A within the essay. School A is a special needs school which is in Wales. It has approximately 150 students all with a diverse range of additional needs, medical needs, and Autism. The students within School A are not split into year groups but are placed in classes based on ability and within the same key stage. All key stages may be reviewed within the essay, however there will be a focus on the Foundation Phase. This key stage has been chosen due to there being multiple classes within the school which follows the Foundation Phase Curriculum. 
Throughout the essay, we will be examining, debating and reviewing various sources of information. Various Welsh Government reports and guidelines will be explored, as well as different countries. Finally, there will be a diverse range of theoretical approaches studied and analysed in the form of books, journals and the internet, including pictures and graphs. There will be focus on policies and the principles of teaching and learning within School A, with comparisons to mainstream schools.
According to School A (2016), mathematics and numeracy plays a vital role within adults and children’s everyday life and because of this, they aim to create a stimulating environment to learn these qualities which will help them take part in practical applications and real-life situations. 
When discussing numeracy, it is critical that we understand how it differs from mathematics. Although to the untrained eye they may seem the same and interchangeable, they both present many distinctive qualities and characteristics that define them. Siemon et al. (2015, p.183) states that, “The essence of numeracy is being prepared to use mathematics to understand a particular situation or issue better”. Mathematics focuses primarily on abstract ideas and knowledge that we acquire through learning, whereas numeracy is the application of mathematics within various contexts. According to National Numeracy (2014), numeracy skills are not always learnt within the classroom and involves having the confidence to use numbers and mathematical approaches in all aspects of life. They also believe that numeracy is just as important as literacy. 
According to Welsh Government (2013) there are four main areas they expect children and young people to be accomplished in. They include developing numerical reasoning, using number skills, using measuring skills and using data skills. Welsh Government state within these support guidelines that they intend to be inclusive of all learners and have therefore created a specific set of expectations which are inclusive to all learners and ensure that those with Additional Learning Needs (ALN) are included in each element. The National Literacy and Numeracy Framework (LNF) set out by the Welsh Government, as stated before, evolves around four main strands of numeracy. These have been set out specifically to aid teachers in curriculum planning and to help towards getting precision in the expected progress of these skills in an age-appropriate context. To develop the understanding of the LNF and for correlation towards the essay, we are going to analyse the four strands of numeracy briefly. 
1. Developing Numerical Reasoning: When developing this area of numeracy, teachers are aiming to convey the skills which are needed to solve a real-world problem. Learners will also need to understand how to draw conclusions and review their own process. There are 3 main elements underneath developing numerical reasoning which are identify processes and connections, represent and communicate and being able to review this. This can be known as the problem-solving area, and after identifying the problem there is then a separate set of skills needed to get to a conclusion.
2. Using Number Skills: Number skills include the knowledge and skills to be confident when using and manipulating numbers in different contexts. It is within this strand that a learner will learn how to count, use numbers in reference and know how numbers can be used and represented in different ways. It is also within this strand where learners begin to find out about financial education. Using number skills focuses on 5 elements; Use number facts and relationships, fractions, decimals, percentages and ratio, calculate using mental and written methods, estimating and checking and managing money. 
3. Using Measuring Skills: Measuring skills focus on knowing what measurements to use in context and what units to use. Using measuring skills focuses on four elements; Length, weight/mass, capacity, time, temperature, area and volume and angle and position. 
4. Using Data Skills: Once we have reached an answer or conclusion =, there are multiple ways to present this information using data. You can give a single answer or in a table/chart. More advanced data skills allow learners to conceive hypotheses from the answers. The using data skills focuses of 3 elements; collect and record data, present and analyse data, and interpret results. 
It is the responsibility of the class teacher to implement all 4 strands of the LNF into the classroom daily. With class sizes getting bigger and barriers to learning get in the way, it can be hard to set aside time everyday for numeracy lessons, which can be critical to learners’ progression. In this instance, sometimes a cross-curricular approach can be beneficial to both the teachers and the learners within the classroom. When a cross-curricular approach is implemented, the results can be evident immediately. The method of this teaching can motivate children and young people to learn through a series of interconnected topics (Dalton, K. 2019). Barnes (2015) describes the world around us as adults can be perceived as cross-curricular, as it can be seen and perceived through multiple and diverse perspectives. Barnes researched heavily into cross-curriculum teaching and conducted many case studies, research and interviews. He concluded that cross-curriculum methods have been argued to provide high degrees of motivation in children. As well as having a cross-curricular approach to numeracy, it is thought that numeracy should have a holistic approach to teaching. A social and holistic approach to teaching numeracy can see it being perceived as a part of life within a social context. It is believed that we should be looking at numeracy as context rather than content and processes rather than skills. When we adhere to these approaches and express them, it follows a person-centred approach of learning. By using these principles of learning, learners can move towards a greater sense of confidence when applying the skills in real-life situations and will be able to reflect on the learning more (Labour Education Centre, no date). According to Welsh Government (2013), it is the responsibility of all teachers to develop and evaluate numeracy skills rather than a specific teacher during a specified lesson. It is expected of all learners in all schools to apply and extend numeracy skills across all subject areas. The numeracy component within the LNF has been developed to include all areas across the curriculum. 
It is critical that when teaching numeracy, we adapt this holistic and cross-curricular method. Numeracy throughout society is rapidly becoming less popular. According to Compton, Fielding & Scott (2007), fewer students or learners are willing to study mathematics at A-level or higher-level education. This is predicted to be due to a larger offer of other university courses and subjects. Another hypothesis is also due to the way mathematics and numeracy is perceived by society. Due to fewer students willingly participating in learning mathematics and numeracy, the UK has also experienced a shortage in mathematics teachers, which may lead to a domino effect on the teaching of mathematics and numeracy. On the contrary, since Compton, Fielding and Scott’s research and findings in 2007, the UK has taken specific measures to change these figures. According to the latest Programme for International Student Assessment (PISA) report, the UK is up to 18th from 27th in the rankings (Coughlan, 2019). Looking further into the report, of all the countries within the UK, for over 15 years Wales has and remains the lowest performing country for all subjects. Although Wales is the lowest performing country, in 2018 they recorded their highest average score in over a decade. This could be due to the many changes within Welsh Government policies and guidelines. With the PISA study occurring every 3 years and after the 2015 report, Welsh Government revised their Foundation Phase Framework (2015). They added an emphasis on collaboration with the LNF with a strong focus on mathematical development. Within this framework they aimed to meet the diverse needs of all children, including those who are more able and those who may be at an earlier stage of their development. Underneath the mathematics and numeracy section, they follow up on the importance of cross-curricular principle of teaching and hope to develop practical mathematical skills in a range of contexts. 
Within School A, they have begun to follow the Foundation Phase Framework with a holistic, cross-curricular approach to learning mathematics. A popular choice of teaching method both among teachers, support staff and especially learners is Lego-based therapy. Lego-based therapy is an evidence-based approach (LeGoff et al 2014). It teaches many cross-curricular skills such as counting, patterns, matching, learning social cues, turn taking, following rules and problem solving. All of these are crucial aims within the Foundation Phase Framework. Alongside the numerical advantages that Lego-based therapy has, it has been shown (Brodie & Mather, 2017) that Lego can be a motivating tool which can promote an immediate shared focus of attention when building as a team and can also provide a safe, relaxed and secure environment in which language can develop. Although Lego-based therapy can be a tool which can promote positivity, there can also be negative outcome if it is not facilitated correctly. Building and playing with Lego can cause frustration due to communication and the complications of working within a group. It is the responsibility of the class teacher and support staff to remove or overcome these barriers which can affect the learner’s outcomes. Using Dweck’s (2006) mindset theory this can be possible. Rather than the staff around the learners applying a fixed mindset which involves avoiding challenges, giving up effortlessly and feeling threatened by the success of others we should be promoting a growth mindset. A growth mindset implies that intelligence can be developed. The learner should then have a desire to learn and a tendency to embrace challenges, learn from criticism and find lessons and inspiration in the success of others. Only once everyone applies these principles of teaching can we then look forward into achieving our potential and proving to the world where we deserve to be in the rankings. 
When looking at the PISA reports, it is obvious to anyone that Asian countries have been leading the way for some time with European countries falling behind them consistently. In recent years, students from Singapore have been surpassing countries in both mathematics and science. According to Gorman (2016), experts have agreed that Singapore students are having extreme success due to the foundations of learning. Singapore maths focuses not on the repetitive and behaviourist (Skinner, 1985) approach, but they divulge further into the information and achieve several concepts each school year. They believe that there is more than a child learning something just for a test and that they understand the material on a deeper level. Donaldson (2015) conducted extensive research into various schools including over 700 people and investigating Estyn reports, Welsh Government policies and other reports. Teachers told him that they would like lessons to be more fun and not just a tool in order to pass assessments or get qualifications. Donaldson then reported a suggested simpler assessment process whilst involving children and young people for them to take their own responsibility for their learning. He also suggested the Welsh Government should develop a separate framework for assessment so as it doesn’t depend on internal or external tests which may not give a definite reflection of the curriculum.
School A strives to create a safe and secure learning environment whilst meeting individual needs through and imaginative and flexible approach (School A, 2018). One main initiative and intervention they use to achieve this is the Numicon programme. The Numicon programme is diverse resource which is used all throughout the school. It is particularly useful within the Foundation Phase and Key Stage 2 where they build foundations of numeracy. It has a varied range of positives across the four strands of numeracy. It has been proven to be adaptable, fun and aid towards teachers planning especially within the additional needs sector (Nye, Buckley & Bird, 2005). Numicon avoids the stigma of tests and examinations and focuses on continuous assessment from staff without putting pressure on the learner. This can help towards avoiding anxiety in both staff and learners which Haylock (2010) has proved can be evident in both. The basis of Numicon follows the points made within the Cockcroft report (1982, cited in Gillard, 2007). The Cockcroft report suggests that no learner should have experiences of repeated failure and teachers should provide learners with means of exploring their environment and develop their powers of logical thought. Numicon can be used across all settings. It can be used within a mainstream school and can also be used in accordance with Welsh Governments Draft Additional Learning Needs (ALN) Code for Wales (2018), where it strives to create an inclusive education system where everyone has the right to participate in mainstream education if possible and a whole setting approach which meets the needs of ALN. Finally, Numicon has been proven to work in many countries across the globe and can fit in with the curriculum in countries as far away as New Zealand for example (Numicon, no date). 
Throughout this essay, we have focused on why numeracy is important. It has been uncovered that numeracy is an important aspect within life and a certain level of competence is needed to function in every-day life. Higher levels of numeracy can aid towards career aspects and can even affect social situations. School A and the Foundation Phase has been a key link to this essay, and the initiatives and interventions used within School A have been investigated and researched. The four strands of numeracy have been at the heart of all findings and are always kept in mind due to them being the main body of the Welsh Curriculum. It has been evident that the impact a cross-curricular and holistic approach to teaching has on numeracy. Welsh Government (2013) has stated that it is the responsibility of all teachers to implement numeracy into their teachings to maximise numerical confidence and ability. Looking towards the socio-cultural differences in numeracy we have studied the PISA tests/reports. It was indisputable that countries from Asia were excelling within mathematics and numeracy. After further research it was found that these countries focus not on the assessment of numeracy, but more on the teachings and the foundations or building blocks of learning. These countries apply a growth mindset theory set out by Dweck (2006), which is crucial to their success. Changes and additions to the UK and Wales’ LNF, Curriculum planning and Foundation Phase frameworks have seen improvements over the past decade. Donaldson (2015) reported that many teachers hope for lessons to be more fun and look beyond assessment as the main aim within school. School A has been shown to use many initiatives such as Numicon, Lego-based therapy and the application of the LNF and Foundation Phase Framework. Both advantages ad disadvantages come alongside Lego-based therapy, however, if taught and monitored correctly the barriers and negatives such as frustration and social inexperience can be outweighed by the positives. Numicon was proved to be a dynamic tool which can be used across the board in mainstream and special education. It follows both the curriculum and ALN code of practice (2018), promoting an inclusive education system. 
Going forward, if the UK is to well and truly compete with Europe’s other high achieving countries, it may need to take a step back in terms of assessment within the classroom. Studies from Haylock (2010) have shown in this essay that there are high anxiety levels in teachers and learners around numeracy. Failure is feared greatly in numeracy, which is against the points made within the Cockcroft report (1982) where no learner should experience repeated failure. Wales is beginning to take the correct steps towards catching up with the rest of the UK by making drastic changes to their policies, frameworks and guidance. Perhaps the most important point made within this essay and which can be taken forward is Dweck’s growth mindset theory (2006). The idea that by applying the correct mindset can encourage student to embrace challenges and learn from criticism is potentially the most powerful and influential initiative of all. 
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