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Based on practice within your school setting evaluate how current initiatives support the development of numeracy across the curriculum for a specific age group.  
Mathematics and numeracy in the UK has long had a negative image and this is thought to be having a real impact on the state of numeracy across the country, with the National Numeracy Organisation calling it a “numeracy crisis” and research suggesting that low standards in adult numeracy is costing the nation 1.3% of GDP (National Numeracy Organisation, date unknown).  With this in mind there has been, in recent years, a real government push on improving standards in numeracy in schools, with an investment from Welsh Government of approximately £7 million to roll out its National Support Programme in 2013 (Wales Online January 2013). This essay aims to evaluate how these current initiatives support the development of numeracy across the curriculum for students who have a Statement of Special Educational Needs. The setting is a special school in West Wales, catering for children with Additional Learning Needs aged 3 to 19 years.  It has been rated as Excellent by Estyn (Estyn 2013) and is sector leading in many areas.  It is a Digital Pioneer School (ERW 2017) and children are working within the National Literacy and Numeracy Framework.  The specific class setting is an inclusion satellite based in the local mainstream secondary school.   From this class, students aged 11 to 14 access mainstream lessons in Design and Technology, Art, Science and PE as well as sharing break and lunchtime spaces with their mainstream peers.  The six Areas of Learning and Experience (Donaldson 2015) are now being taught within the satellite class and work is differentiated according to ability. Students are highly supported with a staff to student ratio of 1:3. Whilst the students are in Key Stage 3 chronologically, the nature of their conditions and the affect these have mean that most are functioning within Key Stage 2 with some students still working within aspects of Key Stage 1 and some in Key Stage 3. Students may show aspects of all three Key Stages in different areas and students may move back as well as forward in the course of their learning due to factors such as illness, long term absence or changes in medication or development/changes in their condition.  This essay will therefore touch on different aspects on the Literacy and Numeracy Framework, drawing on relevant strands according to individual capability rather than being limited to one Key Stage or age group.
The use of the term “Numeracy” can be traced back to the 1959 Crowther report.  That report suggested a definition of numeracy which basically gave a “mirror image of literacy” (Crowther 1959 cited in Cockroft 1982) and that numeracy involved very sophisticated, almost scientific thinking.  In his 1982 report this was modified by Cockroft and numeracy is described as having two parts –he suggested that there should be an “‘at homeness’ with numbers” and that to be useful, mathematics needs to be understood and applied in various aspects of life. (Learning Wales 2016). It was this report which went on to form the foundations for the National Curriculum in Mathematics which was launched following reforms in 1988.    Since that time there have been various reviews and reports, all of which point roughly to the same thing – that numerical skills are not being embedded in learners’ minds and that skills are not being transferred into the wider world of work and family life.  This leads people to view maths as inaccessible and irrelevant in their everyday lives.  The Cockroft report in particular states that there was a fear of mathematics, that subjects would go to great lengths to avoid using mathematical skills and many had made adaptations to their lives to enable them to do so. (Cockroft 1982) Subsequent reports and reforms have made efforts to change this view but, until recently, mathematics was still viewed as a stand alone subject. (Learning Wales 2016)
In 2013 the Literacy and Numeracy Framework (LNF) was made available across Wales and was made statutory that same year.   It applies to all children from 5 to14 (Foundation phase to Key Stage 3) and its intentions are to raise standards in literacy and numeracy so as to prepare learners effectively for the world of work and further study. According to the Welsh Assembly guidance (2013) The key aims of the LNF are to “help teachers of all subjects to identify and provide opportunities for learners to apply literacy and numeracy across the curriculum, and is broken down by year group.” (Welsh Government 2013). This should mean that teachers can use the document to assist their planning, using the LNF as a guide to ensure that planning and delivery covers the skills needed.  By breaking the framework into age groups or key stages, teachers can see at a glance where their students are expected to be and plan learning experiences accordingly as well as mapping progress against a national baseline.  The LNF is broken down further into components for literacy and numeracy and then further into strands which include, for numeracy, reasoning, number skills, measuring and data skills.  It is important to note that these refer to the actual use of these skills, not rote learning of theory but the practical application of knowledge which is intended to be used across the curriculum. These strands are then further split into elements which include identifying and communicating mathematical information as well as application and use of number.  Each stage builds upon and embeds what is previously learned and learners can be working across different stages at any point in their learning pathway. 
A cross curricular approach is, according to Savage “based on individual subjects and their connections through authentic links at the level of curriculum content, key concept or learning process, or through an external theme/dimension” (Savage 2010).  This could mean using a class topic to teach a number of skills or revisiting and using mathematical skills in a science or art lesson. In his book Cross Curricular Learning 3-14, Jonathan Barnes states that “Our experience of the world is cross-curricular” (Barnes, 2014). He suggests that we see everything that is around us on multiple levels and from many different perspectives – scientific, historical, physical and aesthetically to name just a few. Barnes argues that, if this is how we experience the world, surely it makes sense to use a similar strategy in our learning.  His definition of cross curricular learning is “When the skills, knowledge and attitudes of a number of different disciplines are applied to a single experience, problem, question, theme or idea.” (Barnes, 2014) The idea being that learning a skill need not be limited to one discipline or subject – subjects can intertwine and overlap to create a richer, more meaningful learning experience. This would mean that, ideally, a lesson on, for example, the Egyptians, could encompass elements of art, literacy, numeracy as well as the more obvious history and geography.  By teaching in this way, the learner is more likely to be engaged and should be able to apply different approaches from their own learning experiences and knowledge base (Rowley and Cooper 2009). Plowden (1967 cited in Kerry 2015) states “Throughout our discussion of curriculum we stress that children’s learning does not fit into subject categories”. From this it might be reasonable to assume that, if this were indeed the case, teaching also should not be constrained into subject “boxes”. Kerry suggests that for learning to be effective it needs to enable practitioners and learners to make connections in their learning and experience.  If a skill is taught across various subjects covering different topics it will become embedded far more efficiently than if it is taught as stand-alone, parroted subject matter (Kerry 2015). A statement from Ofsted (2011) echoes this, they suggest that by teaching in a cross curricular way pupils can use and transfer “the knowledge and skills learned in one subject to another, thus reinforcing their learning and increase their understanding and confidence” (Ofsted 2011 cited in Cullen 2014). The message from theorists and practitioners appears to be the same – that a cross curricular approach allows for more enriching learning experiences, greater understanding, embedding and, consequently, a greater enjoyment of the subject matter.  If this is indeed the case it would suggest that it would be a far more effective way of teaching numeracy than the old tried and tested mathematics “lessons’ where tables and theories are learned and repeated, causing those learners who cannot recall them to feel anxiety and the subsequent fear of mathematics that has been referred to in previous paragraphs.  This is supported by Welsh Assembly guidance which states that “Literacy and numeracy skills must become the primary focus for planning in all subject contexts” (Welsh Government 2013).
The first strand in the Literacy and Numeracy Framework is Develop Numerical Reasoning. Numerical Reasoning is an important skill, according to the eskill Corporation’s website it is “considered to be one the of the most basic skills needed in today’s data-driven marketplace” (Friedman, no date) and one which can be developed in a variety of ways across the curriculum. In the early elements of this strand learners are expected in year 6 to be able to “transfer mathematical skills to a variety of contexts and everyday situations” (Learning Wales 2017). In the writer’s setting, this development is achieved in a number of ways but most notably during cookery where students plan, prepare and cook a meal for the whole class each week. This begins with sourcing a recipe and then shopping for the ingredients. Some students can, with support, multiply ingredients to feed their 13 classmates and write a shopping list using appropriate measurements and units of measurement, meeting aspects of the Length, weight/mass and capacity element of the Using Measuring Skills strand as well as the Using Number Skills strand.   This information is then used in weekly practical cookery sessions which allow children to apply more practical skills and develop the skills stated in Using Measuring Skills such as measuring out the quantities suggested by their peers using weighing scales.  They can also develop estimation in accordance with the statements within this strand  that students can “estimate and visualise size when measuring and use the correct units”. (Learning Wales 2017) Students are also meeting other statements in the Developing Numerical Reasoning strand by planning out their task from start to finish. In Year 7 the original statement changes to include the words “across the curriculum”, this has been achieved by the setting as part of their World War II project where students used the cookery session to research, plan and make Woolton Pie as mentioned in their class book “The Sandbag Secret” (Blake 1998) as well as using recipes from around the world as part of Geography work. 
A further element of Numerical Reasoning states that learners should be able to “select, trial and evaluate a variety of possible approaches and break complex problems into a series of tasks” (Learning Wales 2017). One way this can be achieved is through the use of Assessment for Learning (AfL).  Topic based activities such as think-pair-share and other types of partner work allow students to develop the confidence and thinking skills necessary to attempt trial and error with confidence and the use of peer work means that learners have the safety net of a critical friend to bounce ideas off and to gain knew knowledge. Since one of the main principles of AfL is formative assessment and creating ambitious, positive learners, it ties in well with the LNF’s assessment style of tracking progress rather than using tests or summative assessments.  The writer’s setting uses AfL consistently through the school, but in particular, the satellite class uses the practices to build confidence and create learners who are willing to take risks, to trial and think about the success or lack thereof of different methods to get to a final destination in their learning. The class teacher often sets “cold tasks” where students attempt a piece of work with minimal support then revisit it with the help of staff or peers to identify ways to improve and gaps in knowledge. This works well with trying different methods and with breaking down tasks into logical steps. Game based activities such as “Which is best and why?” allow learners to evaluate techniques and suggest which is the best method as well as providing reasons for their choice (Wolstenholme no date). Assessment for Learning also helps with developing the Review element of the Numerical Reasoning Strand as it encourages students to go back over all pieces of work and check for errors, making improvements with support and independently. 
The LNF states that, at Key Stage 3, when working on money within the Number Skills strand, students should be looking at profits and loss as well as being able to work out the benefit of different discounts and special offers.  Key stage 2 students should be working with amounts up to £1,000 and this is also not appropriate for the students in the setting.  Therefore, for money skills, students are all working within the Year 3 statements.  Practical activities such as tuck shop and food shopping allow students to develop their money skills working with money up to £10 and this is reinforced through paper and book based activities and money games.  To take this into other subjects, students can, through projects on World War II or other periods in history, create appropriate shopping lists for the period, looking at budgeting and keeping track of money. 
A further element in the Using Number Skills strand is looking at number facts and relationships, including halving and doubling.  Again, students in the setting re functioning in year 3 or even year 2 statements for this strand.  This skill can be developed at this level through the use of resources such as numicon, small world figures, number lines/squares and games involving number cards.  Because this is a foundation phase skill, but the students are teenagers, keeping the work age appropriate and skill appropriate is a challenge. The LNF guidance gives examples of stories such as The Old Woman Who Lived in a Shoe and Teddy Bears Picnic as ways to develop these skills but these can be modified to suit a higher age group by adapting the story to make it seem less “babyish” or removing the story element and creating practical tasks that develop the skills, for example sharing out cake at a party, fruit at snack time. 
The use of ICT is an important part of a modern lesson plan and it can be used effectively to support development of the LNF.  Becta (2003 cited in Keong, Horani and Daniel 2005) states that “greater collaboration among students” is achieved when using ICT in schools, among other benefits. Across Wales schools access Hwb, a digital platform which provides access to various learning tools and resources as well as allowing students to use Office 365 to communicate (Welsh Government 2012). Part of Hwb is the Just 2 Easy (J2E) programme which includes access to Jit5. Described as “A complete set of online tools for reception and KS1” (Just2easy 2017) Jit5 is also very useful into Key Stage 2, and in the case of the setting in question, Key Stage 3.  It allows students to access and create graphs, pie charts and tally charts. Using the charts created, students are able to begin extracting data with support and effective questioning from staff, thereby meeting the requirements of the collect and record data element of the Using Data Skills strand. 
In conclusion, the writer believes that the Literacy and Numeracy Framework is an incredibly useful tool when planning and teaching numeracy. When used correctly, it can provide a useful system of tracking progress and “next steps” for learners and there is scope for movement which means work can be differentiated to suit the learner rather than a “one size fits all” approach.  This is particularly true of children with Additional Learning Needs whose skills may feature in various areas on the LNF.  It is important then that teachers do not try and make children fit into the age boxes or even Key Stages boxes they are in chronologically in these cases, rather they should be encouraged to plan lessons which develop each skill to the best of each individual students ability.   The planned move to Donaldson’s’ “Successful Futures” initiative to include the six Areas of Learning Experience (AoLE’s) in 2021 will, it is hoped, enhance rather than detract from the use of the LNF as teachers will have yet more scope to teach in a cross curricular manner – using the LNF across the six areas to embed skills in a variety of different ways. It will also introduce the use of ICT as an embedded skill as vital as Literacy and Numeracy. While it is reported that early stages in this transition are experiencing difficulty, (BBC 2017) the new curriculum promises to be more inclusive, more relevant and, with less emphasis on Key Stages, more flexible for teachers and students of all abilities.  For this to happen however, all schools and practitioners need to receive relevant training and be encouraged to properly implement the changes.    With the introduction of Pioneer Schools to develop the new curriculum it is clear that Welsh Government want this to be a “school friendly” approach but halts and delays are leading to frustrations from schools across the country who are unclear as to what is expected of them (BBC 2017).  Hopefully this is a short-lived problem and the new curriculum will provide yet more opportunity to create knowledgeable, confident learners. 
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