
This essay will discuss how current initiatives support the development of numeracy across the curriculum in Key Stage 2 of a primary school in South Wales. It will begin to explore how the National Literacy and Numeracy Framework (LNF) has been used in this school to embed numeracy across all subjects and in an accessible format for all pupils including those that struggle with numbers. One potential cause of maths difficulties that will be discussed “is consistent exposure to negative feedback and failure” Doidge and Toplak (2017) suggest that children pick up on the negativity that adults portray about maths and numbers. A recent Government report states in its findings that “around half of all adults numeracy skills are at the level expected of a primary school child” (National Numeracy 2019 p.16), the report goes on to explain how those with poor numeracy skills are less likely to have well paid careers as adults. This is only one indication of why numeracy and number skills are important for children, yet we still appear to live in a society that accepts adults stating with complacency that they are no good at maths as normality, this will also be explored and questioned. This essay will also consider how policy impacts teaching and learning and will begin to question what theorists appear to best fit that changing curriculum of todays’ education system.  
For the purpose of this essay the school throughout shall be referred to as school A. School A is situated in a small semi-rural community where there are a mix of both privately owned housing and a council estate in the surrounding catchment area, with the school also relying on children coming from outside catchment due to the small size of the village. There are 110 children currently on roll from nursery to year 6 with 16% of the pupils being entitled to free school meals. The proportion of children with ALN is quite large, currently standing at 24%, many of the children on the ALN register have support from outside agencies as well as any day to day school based support that they receive. There are many strategies in place in School A to aid pupils who need extra support with numeracy and to help them overcome the anxiety that the feel surrounding maths, the importance of alleviating this anxiety is stressed by Finlayson who states:

Overcoming math anxiety means that we need to examine the classroom environment, and how we teach mathematics in the classroom. Addressing anxiety and self-esteem of children, and improving their confidence and related attitudes to math are crucial. Especially important is making math relevant to real-life contexts, and linking to students’ interests. (Finlayson 2014) 

School A believe that pupils should experience positive exposure to numeracy and maths from Nursery to Year 6 and encourages parents to get involved with their children’s learning by holding fun, interactive Numeracy workshops  at regular intervals throughout the school year. Whilst the maths curriculum has changed many times in recent years the actual content is reasonably fixed, methodology changes more than what is actually taught. Classrooms today no longer teach children by rote and have moved to understanding, to thinking and to application. This essay will attempt to begin to discuss the theory behind these moves and what government is doing to try to improve the numeracy skills of the next generation.  
The National Numeracy Framework for Wales was initially introduced in 2008 when the Welsh Government made raising standards of literacy and numeracy a priority, and from September 2013, the LNF became a statutory curriculum requirement and children now have annual reading and numeracy tests. The Numeracy Framework focusses on four key strands; developing numerical reasoning, using number skills, using measuring skills and using data skills. Being literate in numeracy is very different to just acquiring the mathematical skills of addition, subtraction, division and multiplication. Numeracy is the application of these skills across everyday life with purposeful meaning, in education it is cross curricular and not purely about the skills themselves as Ginsberg (2006) states  “Numeracy is the knowledge and skills required to effectively manage and respond to the mathematical demands of diverse situations”. It involves children having the problem solving skills needed to face a mathematical challenge, they need to be able to plan a way forward and be able to reflect on what went well and what they could do differently next time to improve things. The Framework of the LNF has progression stages that children work through building new skills and increasing independence as they move through Key Stages in their education. 
The four strands of the Numeracy Framework each have distinct elements that educators can then use to ensure that children make age appropriate progress, each strand has specific targets that children are to demonstrate, and importantly, it is a cross curricular tool with subjects outside of maths providing invaluable opportunities for the application of numeracy skills in real life contexts. Historically teachers have taught maths through directed instruction where pupils have been passive participants with little time for questioning if they do not understand, this more often than not lead to “memorization and rote recitation rather than active concept based learning” as said by Cates & Rhymer (2003).  The focus of the LNF is more about active learning where pupils are engaged and enthused as a  progressive scheme it also supports Piaget’s theory of cognitive development: 

Piaget’s constructivist theory is based on the belief that children are active participants who construct learning by interacting with their environment and making connections between new experiences and previous learning. (WAG, 2008, p.30).
The LNF’s idea of children building on previous knowledge also links with Vygotsky’s theory who believed in continued learning, this enables teachers to “challenge the child’s abilities, but not present material or information that is too far beyond the child’s level” as suggested by Huitt and Hummel (2003, p.2). Within Key Stage 2 of school A it is apparent that there are many strengths and weaknesses to the LNF,  there ample exciting cross curricular links that enthuse children for example using orienteering around the school and counting traffic that passes the school then making graphs, however national testing means learners cannot always develop at their own rate. The new Wales 2020 Curriculum will hopefully address the issue of national testing as Key Stages become obsolete and replaced with Progression Steps. These will be at ages 5, 8, 11, 14 and 16 years of age, and will relate to broad expectations of a child’s progress, however it is expected that any given child will work at their own individual level not that of an expected age and online Personal Assessments will replace National Tests. Indeed guidelines suggest that;
 the pace at which they progress along the continuum may differ – allowing for a variety of diversion, repetition and reflection as a learner’s thinking develops over time to new levels of sophistication. (WAG 2019) 
[bookmark: _Hlk29038646] This of course comes with its own problems of how do educators ensure that this new curriculum is fully inclusive? Although it is hoped that by valuing progression and  fostering wellbeing we will see a positive impact on vulnerable learners there is still an expectation that educators will need to think creatively about how they differentiate for different groups of learners. The new Curriculum is not as prescriptive as those that have come before it so educators will now be able to have more control about how and what they actually teach. It is hoped that more creative thinking of outside the box lessons will filter through to schools to engage children. Pioneer schools have reported however that “teachers appear unconvinced that the new Curriculum will be of particular benefit to disadvantaged students in their own schools” Newton, Power and Taylor (2019). This, they report has a lot to do with funding and the extra expense associated with implementing and delivering a new curriculum, schools reported that “Even with the extra money these schools had received, they were unable to provide the out-of-school learning activities for all their students” Newton, Power and Taylor (2019). This is a very real concern in a time where school budgets are already being stretched thin.     				 
Today’s classrooms differ vastly to those that even a generation or two ago experienced. The theorist Freire suggested that the way pupils were taught in the 1970’s oppressed children, he used phrases such as “dialogue liberates - monologue oppresses” Freire (1972, p.54), indeed he believed that “the richest learning begins with action”  Bates (2019, p.24). Education is now beginning to put this into practice with pupils of today not being subjected to the hierarchy of practice where the teacher taught and the child listened. Yet the UK still has one of the lowest literacy and numeracy rates in the developed world, which leads to the question is our more liberated education system fit for purpose? The UK takes part in  PISA testing (Programme for International Student Assessment)  and year after year the UK lags behind top performers such as China, Singapore and Estonia. These countries have very different education systems to that in the UK, indeed it has been reported that “primary school mathematics teachers in China spend the majority of their time engaged in whole class instruction” Belle (1995, p.45) , yet, this is something that UK education has shifted away from in recent years. 
It is important to mention the very different cultural values towards education between the UK and China, and maybe here is where the biggest lessons could be learned. The success of Chinese pupils have been attributed to “parental beliefs and behaviours, motivation and self-regulation of learning, and teacher beliefs and practices” according to Hess, Chang and McDevitt  (1987, p.79). The mindset of Eastern cultures would appear to be very different to that of pupils in the UK.  However with growth mindset becoming more prevalent in UK education it is hoped that children will reap the benefits of success, Dweck a renowned researcher in growth mindset reports that “the twenty-first century will belong to the passionate and resilient learners and urges teachers to foster the growth mindset in our students so that they can be among them” (Dweck, 2009 p.9). If this is ever achieved then maybe we will see PISA results go up in line with Eastern cultures 
Growth mindset alongside the now more holistic, cross curricular approach that we see in classrooms in the UK is beginning to allow children the freedom to have the confidence to explore more about their learning for themselves. In school A Key Stage 2 has areas of learning in the classrooms much like those in the Foundation Phase of the school where pupils can explore skills independently that they have learned through more directed learning. Challenges are set up in the different areas and are always linked to the LNF and the children are encouraged to complete these individually or with peers, they have to decide for themselves how they need to solve a problem and what apparatus they need (if any) to succeed. There is no pressure to have a right answer only to show that they have had a go, were inquisitive and used thinking skills, Piaget used this observation of children’s learning stating that;
 children’s own curiosity would drive their learning and that the most effective way of enabling learning was to provide an environment which promoted curiosity and challenge and allowed children to control their own learning    Aubrey and Riley (2019, p.40) 

  In contrast to this however, there are arguments that children’s learning cannot take place without the role of a teacher Roberts states that “children learn within the presence of others, and that the teacher (whoever that may be) is paramount” (1974, p.345). The psychologist Carl Rogers believed that children needed a role model to learn but one that shifted from being an authoritarian figure who provided answers to one that facilitated positive learning experiences and guided learners to finding their own solutions Rogers argued that “facilitation is more about how you practice, that what you practice” (Bates 2019, p.64). 
Numeracy and Maths skills are often abstract concepts and children appear to need adult guidance and teaching to gain these skills, it is what that teaching looks like that will impact on the child’s own perception of numeracy. As Neale underlines “positive attitude toward mathematics is thought to play an important role in causing students to learn mathematics” (1969,p.631). Negative attitudes towards maths often come from a failure to understand concepts or gaps in learning that hinder progress, another point to consider that Martino and Zann suggests is “the need for a reﬂection with prospective teachers on their own attitude towards both mathematics and its teaching” (2009, p.37) educators need to be mindful of passing on positive responses about numeracy. 
In school A there are many initiatives used in Key Stage 2 to support the development of numeracy during maths lessons and throughout the curriculum. The whole school uses the  Numicon scheme and all children have access to concrete Numicon apparatus at all time. Numeracy is something that children must do, not a collection of facts and figures that they must remember. Numicon is a multi-sensory mathematics teaching programme that engages learners in a practical way,
 it encourages children to explore maths using structured imagery and apparatus in order to understand and explain mathematical concepts. Make the most of manipulatives or mastery by using Numicon resources (Numicon.org 2019). 

Children who struggle with Numeracy in School A sometimes follow the Breaking Barriers Programme from Numicon, this programme covers the most common difficulties that children face with mathematics, from issues with actual maths concepts for example pattern, ordering and equivalence, to more complex needs of memory difficulties and speech and language difficulties that impact mathematical learning. The success of Numicon in school A  has resulted in children who have been reluctant learners to becoming willing participants and showing value added in all their teacher assessments, as Atkinson, Pennington, Tacon et al affirm “the use of visual and kinaesthetic experience offers children the opportunity to literally get their hands on these strange abstract things we call numbers” (2015,p.37). 
Another initiative that is used in School A is Catch Up Numeracy, this is a structured one-to-one intervention that is usually used to fill gaps in children’s learning. This could be because of low attendance due to illness, or just not having fully grasped the concept in something. Catch Up Numeracy usually involves 15 minute targeted sessions delivered twice a week for a short period of time until the pupil has ‘caught up’, many children in School A dip in and out of Catch Up and as such it has become something that the pupils will often now ask for themselves if they feel they are not understanding a mathematical concept. Catch Up provides “effective interventions that can radically improve the life chances of pupils and young learners” Catchup.org (2020).
There are many more initiatives that are used to aid Numeracy skills including the use of several different concrete apparatus packages and online targeted support, all of which have their advantages and disadvantages. School A has managed to foster a healthy attitude towards numeracy for most children with enthusiastic teaching and a fun curriculum that makes the most of numeracy in the outdoors. Early intervention is key in School A and any extra support that is given is fully inclusive of the whole curriculum, and is seen as an enjoyable experience that children appear eager to take part in. Unfortunately due to budget restraints classrooms are always desperately in need of extra apparatus and staff shortages due to cutbacks occasionally lead to children not always getting the adult support that in an ideal world they would.  
 Children are identified for extra support in school A through the use of both formative and summative assessment that support can be accessed at any time throughout the school year. Formative assessment is well embedded in School A, it is continuous and informal,  and has a high impact on current learning it is used as a guide to identify quickly those who need extra support. Summative assessments are assessments of learning that has already taken place, usually half termly in School A or through National Testing. There has been much debate recently over the testing of primary pupils with reports of growing numbers of children suffering emotionally because of them, a news report from the BBC reported that “National tests are "bordering on child abuse" because of the emotional effect on some pupils, according to a primary school head teacher” BBC (2018). Others however argue that children need to be exposed to some levels of stress to develop into resilient adults indeed Newman (2004) states that “some of the processes that are thought to play a part in promoting resilience include managed exposure to risk, since this can provide an opportunity for coping mechanisms to be acquired”. It should be noted that summative assessments can sometimes not show the whole picture of a pupils progression if, for example they get nervous for a test,  so it is important to use a mix of both as well as using the discretion of the teacher. 
 To conclude it would appear that adults can have a direct impact on how children feel about maths, yet this is a challenge in itself when so many adults experience mathematical anxiety. A survey carried out for the Cockcroft Committee (DES 1982) found “that for many adults the extent to which the need to undertake even an apparently simple and straightforward piece of mathematics could induce feelings of anxiety, helplessness and fear”. To prevent the next generation growing up with the same negative thoughts schools have a duty to make numeracy accessible and engaging to all because having good numeracy skills can have a direct impact on their success as an adult in the workplace, with a recent report from the National Numeracy Organisation finding   that  “the average cost to individuals with poor numeracy is £460 a year” (2019). It is still culturally acceptable in the UK to be negative about maths and schools must work in collaboration with parents to ensure that future generations are confident  in numeracy skills to break this negative cycle. 
The introduction of the LNF should make this a more achievable task as todays generation of pupils are experiencing number and numeracy throughout the whole curriculum. They are being immersed in purposeful maths that they can link to life skills, maths is no longer pages and pages of sums, as pupils are able to have first-hand experience of why maths will be important to them as adults. With the new Curriculum in Wales also focussing on wellbeing it appears that now more than ever before pupils will experience a holistic education that hopefully will encourage more children to have the confidence to work through any difficulties they have in numeracy or other areas of the curriculum. Once again however budgets for school are being stretched and whether schools can fully implement new initiatives is yet to be seen. There is also concern about how vulnerable learners fit in as there will be a new ALN Bill in Wales running alongside the new curriculum. Careful planning will need to be in place to ensure that these vulnerable groups of learners do not get lost in a system where children will seem to have more freedom for independent learning than ever before. Whilst independence should always be encouraged some of our children with ALN will still need support to do so and should not be left to go unnoticed.  
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