Based on practice within your school setting evaluate how current initiatives support the development of numeracy across the curriculum for a specific age group.

This essay will describe how the United Kingdom (UK) and Welsh governments have tried to resolve the low numeracy rates of pupils leaving school and evaluate how current initiatives support the development of numeracy across the curriculum for year seven pupils and how these initiatives are incorporated into the curriculum in school A. The Organisation for Economic Co-operation and Development ([OECD], 2014) stated that 30% of pupils leaving school in Wales have low numeracy levels. Further work is required over the coming years to reduce this number. School A is a rural mixed secondary school for 11 – 18 year olds with approximately 850 pupils. Many pupils, especially in secondary schools, have a negative attitude to mathematics and a mind-set of “I can’t do maths” (National Numeracy, n.d.). Current initiatives need to change the pupils’ attitudes from ‘I can’t do maths’ to ‘I can do maths’ as without mathematics, they will be unable to do numeracy.
Numerous reports have been commissioned by UK and Welsh governments into the standards of mathematics and numeracy in children and adults since the Cockroft Report (1982). The Cockroft Report (1982) was the first report to look specifically at mathematics teaching in schools and how effective it was in preparing pupils for further education, employment and adult life. Successful Futures (Donaldson, 2015) portrays numeracy as one of the main building blocks of education. The report further states that proficiency in numeracy is fundamental for adult life and employment. Some of these reports were commissioned due to the poor scores Wales received in the Programme for International Student Assessment (PISA) (Dauncey, 2013). The PISA tests are administered to year ten pupils every three years. Wales’ results have fluctuated between 2006 (year introduced) and 2015, however, the 2015 results were at a similar level to 2006. The PISA table shows that Wales is six months below the OECD average (Jerrim and Shure,2016), whilst others were due to the concerns of commerce and industry in the numerical ability of many of the young people that were employed by companies (Cockroft, 1982; Confederation of British Industry, 2006). Schleicher (2013 cited in National Numeracy, no date) declares that poor numeracy skills could lead to unemployment, ill health or low wages.  
The findings from these reports led the Welsh Government into developing the National Numeracy Programme (NNP) which is aimed at improving numeracy standards over a five-year period (Department for Education and Skills [DfES], 2012) by outlining what the Welsh Government and their partners intended to do and who was responsible for delivering the improvements. The programme set out the implementation of a new mathematics curriculum, to include the teaching of numeracy, a new literacy and numeracy framework, national numeracy tests for years two to nine and professional learning communities to improve the standards of teaching mathematics and numeracy across the curriculum. UK and Welsh governments both developed Literacy and Numeracy frameworks (LNF) to improve standards in schools (DfES, 2006, Learning Wales, 2014). In Wales, the LNF is for use with reception to year 9 children, whereas in England, there is only a primary school framework. By comparing both frameworks, England seems to include more elements in the primary framework than Wales although Wales continues with the elements into secondary school and develops the numeracy skills to a more advanced level.
The main aim of the LNF is to improve the literacy and numeracy standards in Wales. It aims to do this by outlining how primary and secondary schools teach literacy and numeracy across the curriculum. The LNF (DfES, 2013) defines mathematics as knowing the techniques required to become numerate whereas numeracy is the ability to process and calculate real-life problems in different situations using the skills and techniques previously learnt in mathematics lessons. The framework describes what each year group should be taught and how pupils will proceed from year to year with progressively more difficult tasks (DfES,2013). The support and guidance document (DfES, 2013) cites that the LNF will assist teachers, pupils and parents know the pupils level, where they are in comparison to others of the same year group nationally and where they need to go next. The LNF is divided into two main areas; one for literacy and one for numeracy. The numeracy framework is divided into four main strands which is then sub-divided into several elements. These elements gradually extend pupils’ knowledge and skills within mathematics and numeracy, not only in mathematics lessons but across the curriculum (DfES, 2013). 
A cross-curricular approach is applying and integrating skills and knowledge learnt in different subject areas in a variety of lessons (Barnes, 2015; Roy, 2016). Faultley and Savage (2012 cited in Barnes, 2015, p.62) promote a cross-curricular approach to teaching as it is alleged to be ‘motivating, inclusive, sensitizing, enriching and uniting effects’. Dewy’s (1938) theory of education promoted cross-curricular teaching, as he found that subjects that were taught in isolation, cannot be accessed or used in other subjects. Numeracy needs to be taught cross-curricular as the real-life situations do not only happen in mathematics lessons but in everyday situations. Cross-curricular teaching of numeracy is embedding mathematics in lessons without pupils being aware they are doing mathematics (DfES, 2012). The NNP (DfES, 2012) identifies the importance of a ‘the whole school being involved in cross curricular teaching of numeracy and the importance of being numerate post school. 
Ofsted (2012) reported that the most common strategy that schools employ to ascertain pupil progress is monitoring. This allows schools to identify overachieving pupils, on target pupils, underachieving pupils or those that are struggling in lessons. These pupils can then be assigned to appropriate interventions to help them improve their knowledge and skills and therefore attain higher grades in their examinations and enhancing their job prospects. Evidence shows that early intervention for pupils has the greatest effect and outcome (Camilli, Vargas, Ryan and Barnett, 2010), and can help rectify any early difficulties the pupils may have had, especially pupils with additional learning needs (Van Luit and Schopman, 2000).  The Welsh Government (DfES,2012) in its Guidance for Literacy and Numeracy Catch-up Programmes lists evidence based interventions that are available to schools in Wales: Catch up Numeracy, 1st Class@Number, Mathematics Recovery and Numbers Count. A limitation of these interventions is that the majority of them are designed for primary school pupils and may not be suitable for secondary school pupils. According to the UK Department for Education (2017), there is a lack of research into the effectiveness of interventions suitable for year seven pupils.  Catch up Numeracy covers some of the core strands of the numeracy framework; developing numerical reasoning and using number skills. Although Catch up Numeracy is designed for years two to nine, the Education Endowment Foundation (2014) only evaluated the Catch up Numeracy intervention in primary school children. They found that there was a significant improvement in the numeracy skills of these pupils. As Catch up Numeracy covers such a wide age group some of the pupils may find the layout of the questions to childish for them. National Numeracy (2018) promotes Passport Maths as a suitable intervention for year seven pupils. Passport Maths covers areas of using number skills and using measuring skills of the LNF. Hughes (2015) used the intervention for three years and supports the use of this intervention as he found growths in children’s confidence and ability of the pupils as they fill in the gaps of their education. As this is anecdotal evidence more objective research is required to ascertain its effectiveness. Another intervention that has been successful with year seven pupils is ‘Say All Fast Minute Every Day Shuffled (SAFMEDS) cards. This is an in-class intervention that can cover all areas of the LNF as the cards can be tailored to the area of the framework being taught. Hunter, Beverley, Parkinson and Hughes (2016) found significant improvement in all numeracy skills of year seven pupils in the intervention group as opposed to the control group. Kolb’s experiential learning cycle (McLeod, 2017) advocates pupils need to be active leaners, reflect and then learn from their experiences. Hunter et al (2016) also found that pupils’ who could answer questions orally, better than writing the answers down were able to transfer the information to written answers. This will allow pupils to achieve academically as tests and exams rely on written answers. Numeracy Ninjas (Emeny, 2015) is an in-class intervention/lesson starter designed for key stage three pupils, especially year seven, that develops the using number skills area of the LNF. Evidence has shown that practising basic skills repetitively, by using quizzes or songs, can embed the processes and skills leaned in numeracy lessons (Sherwood, 2017). Quizizz (2018) is a website where teachers can design their own short quizzes and test papers, or use other teachers’ quizzes, which teachers can link to an area of the numeracy curriculum. As the quizzes are online they can be revisited frequently. Ebbinghaus’ forgetting curve theory (Psychestudy, 2017) states that pupils forget what they learn unless they review it daily or weekly, depending on the pupil, until the information is embedded. He also discovered ‘overlearning’ which means that the more you practise something the stronger the memory becomes and the easier it is to retrieve the required information or process. Finally, Number Workout (Basic Skills Agency, 2004) is an intervention designed for year seven pupils which is delivered by learning support assistants or numeracy curriculum assistants. It covers all areas of the LNF starting with previously learned skills and processes before commencing on the year seven strand of the LNF. It supports pupils who have struggled with understanding mathematics and numeracy in primary school, however, the layout of the worksheets and booklets may seem childish as they progress through the workbooks and their skills and knowledge improves. Feedback from pupils in School A, who used this intervention last year, was that as they worked through the book the worksheets seemed more primary school like.
Education begins at home (Welsh Government, 2016) is an initiative that involves parents, pupils and schools supporting the pupils’ leaning out of school. The initiative has an area called ‘What you say counts’ which aims to support parents with their numeracy and the best way to support their children. The Welsh Government added a Facebook page which includes resources to support parents in this campaign. Estyn (2013) found that parents and the wider community were more involved if social media was involved. The Education Workforce Wales (Hathaway, n.d.) supports this campaign as pupils only spend 25% of their time in school and initiatives that supports pupils learning is critical to improving their academic attainment. Education begins at Home advocates the benefits of schools and parents communicating with each other regarding the progress of the pupils. Evidence shows that communication between teachers and parents can have a significant effect on the academic attainment of pupils as long as the communication has constructive criticism and demonstrates where the pupil needs to go (Kraft and Rogers, 2014). A new Welsh Government (2017) initiative is the National Network for Excellence in Mathematics. The aim of this initiative is for schools, colleges, universities and consortia to work together to raise the standards of mathematics and numeracy in Wales through supporting each other, sharing good practice and an online maths zone on ‘Hwb’. It is too early to evaluate this initiative as it a recent addition.
School A employs a range of initiatives to support the cross-curricular teaching of numeracy. The numeracy co-ordinator conducted a numeracy audit to see where each department was in their teaching of numeracy and asked the head of departments to colour each strand of the LNF, in red, amber or green, to show which area was suitable for their department to include in their curriculum. This meant that different departments could cover different areas of the LNF and therefore a wider area of skills could be taught. To embed the practise of cross-curricular teaching, all departments incorporated graphs into their curriculum before proceeding to incorporate their chosen areas of the LNF. The numeracy co-ordinator used graphs as an introduction to teach numeracy as different graphs can be used in all lessons and it is skill that all pupils need to develop as it teaches then how to collect and record data, present and analyse information and interpret the results. Before starting this initiative, a numeracy inset was held to show staff how to teach the pupils to complete the graphs, what type of graph to use and what needed to be included, according to marking schemes.
To support years seven to nine pupils, an extra mathematics lesson was added to the timetable in 2016, specifically for numeracy, where problem solving is the main basis of the lesson. The remaining mathematics lessons are used to teach the year appropriate skills on the LNF. According to Donaldson (2015), pupils need regular lessons in numeracy to deepen their understanding of the skills required to perform real-life problems. Pupils complete questions similar to the Welsh Government reasoning paper they sit at the end of year. This develops their numerical reasoning and prepares them for the type of questions to expect on the exam paper. 
Another initiative the school decided upon was to employ a specialist numeracy curriculum assistant. This role involves administering small group numeracy interventions and in-class support. All year seven pupils are tested, with two months of starting at School A and the pupils classified as C/D grade borderline individuals attend interventions with the numeracy curriculum assistant whilst the weakest pupils attend interventions with learning support assistants. The weakest pupils may have additional learning needs and need more time to process information or learn the required techniques to develop numerical reasoning skills. The numeracy intervention uses the Number Workout (Basic Skills Agency, 2004) which is linked to classwork. The pace of the intervention is much slower for the weaker pupils.
During morning registration, form teachers use the allocated 20 minutes to complete PISA style questions. Research has shown that teaching numeracy in the morning has better results that teaching it in the afternoon although mathematics lessons had the same results, whether taught in the morning or afternoon (Dimitrova, 2016). Suitable questions are accessible online via the school staff area or in a numeracy booklet. 
The school decided to incorporate numeracy in pupils’ school planner. Exemplar work was added in a section in the back with pointers on how to achieve full marks. These include different types of graphs, times tables square, different terminology used in numeracy questions and time zones. There is also room for teachers to write notes home to parents, on a weekly basis, to involve them in their child’s education. Pupils with additional learning needs are supplied with a Home/School book, in addition to a school planner, so that homework can be further explained to assist parents to aid with out of school learning.  Although, at present, no evaluation of the effectiveness of the Home/School book exists, pupils find it effective as step by step instructions are given by learning support assistants.
Future considerations should be made to Donaldson’s (2015) Successful Futures report which highlights the shortcomings of the Welsh Government’s curriculum, initiatives and assessments as Welsh pupils have not attained the levels of achievement. Donaldson (2015) urged the government to change the curriculum to make it more skills based, allowing pupils to become more digitally competent and literate, include creativity and enterprise but retain numeracy and literacy as the foundation for all learning. These areas of the curriculum will be included in ‘Areas of Learning and Experience’ (Donaldson, 2015).  These ‘Areas of Learning’ are expressive arts; health and well-being; humanities; languages, literacy and communication; mathematics and numeracy; and science and technology. By changing the curriculum to include the above, Donaldson envisages a Wales where all pupils are ready to learn, will leave school having attained academic success and become successful adults.
In conclusion, even with all the initiatives the Welsh Government has endorsed, Wales’ results in the PISA is still below the average of the OECD (Jerrim and Shure,2016) and the 2015 results were still at the same level as 2006. The next PISA tests in 2018 should reflect the extra initiatives and money that the Welsh Government has invested in schools to improve numeracy. The pupils in 2015 would only have had two years of interventions endorsed by the Welsh Government whereas the pupils siting the PISA tests in 2018 will have been taught the new curriculum for five years and the results should show an improvement, enabling Wales to move up the PISA tables. 
Schools have improved the teaching of numeracy through various interventions but complacency cannot be allowed to halt the betterment of pupils’ post-school achievements. If low numeracy skills in pupils leads to unemployment, low wages and ill-health, then pupils with high numeracy skills will experience a better career, higher wages, improved health and well-being. As schools identify pupils early, through assessments, interventions are more successful as they support pupils with gaps in prior learning and skills which can lead to the pupils attaining better academic success. Schools in future may have to look closely at interventions as budgets tighten (BBC, 2017) and there is less money for staff and the printing of intervention booklets or resources. Numeracy co-ordinators may have to look closely at online interventions, quizzes and games as many are free and do not incur printing costs. Another reason these online interventions may be successful, is that many pupils are more digitally aware of their abilities online than with pen and paper.
Optimistically, within the next generation of pupils, the ‘I can’t do maths’ attitude will disappear and all pupils will have the ‘I can do maths’ attitude.
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