
     



This essay will evaluate how current initiatives in educational settings can support the development of numeracy across the primary school curriculum. The setting predominately referred to is a year 3/4 unit in key stage 2 (KS2) within a Welsh medium primary school. The school in question has timetabled lessons for mathematics sessions, but also complies with the literacy and numeracy framework (LNF), which was established in Wales in March 2013 (see appendix). Various methods are planned to comply with the numerous ways in which these skills are applied across the curriculum, and to be relevant to everyday situations. The school policy states that it is  ‘committed to raising the standards of numeracy of all its pupils, so that they can develop the ability to use numeracy skills effectively in all areas of the curriculum and gain the skills needed to deal confidently with the demands of everyday life and lifelong learning’. This statement is consistent with recommendations made by the Cockroft Report (1982), which identified that many adults did not have an understanding of basic mathematical skills, or how to apply these to everyday life. As such, the report declared that the method in which mathematics was taught should be changed, and the focus placed on teaching mathematics relevant to everyday life.
As stated by Estyn in 2010, 
‘Numeracy is not the same as mathematics. Numeracy is proficiency with numbers.... Although pupils usually learn their numeracy skills during mathematics lessons, to be fully numerate they must be able to apply these skills in other subject areas and real-life contexts.’ 
The aim of the LNF is therefore to develop literacy and numeracy skills in pupils that will last throughout their school lives and beyond. An Estyn report in 2011 on the previous skills framework determined that the skills element had been ineffective in ensuring the necessary improvements, and identified that subjects were continuing to be taught as separate entities. Estyn identified that lesson planning was not developing skills across the curriculum, and therefore teaching practices were not being changed to develop the literacy and numeracy skills that were required once the pupils had left school. Also, the report determined that there was not enough emphasis placed on assessing and tracking the progress of the pupils. As the skills framework was non-statutory there was no obligation on schools to implement it, and those schools that had implemented the changes worked independently and with minimal resources. As a result of this Estyn’s report in 2011 stated that improvements were needed in how literacy and numeracy skills were developed and taught, and that assessment and tracking methods needed to be put in place to monitor progress. Also, the report made recommendations for what guidance should be given by local authorities and the Welsh Assembly government to assist schools in achieving the desired outcomes for pupils. Following on from these recommendations the Welsh Government brought in the LNF, which became statutory in September 2013. The aim of this framework is to allow teachers of all subjects to plan lessons that enable literacy and numeracy to be applied across the curriculum. From September 2014 there have also been statutory assessments for pupils from year 2 and upwards in order to ascertain the effectiveness of the framework in improving skills, and along with data tracking it also provides information to parents/carers on the progress made. Within the LNF each year group has expectation statements that outline the skills that pupils are expected to learn throughout their time at school – these range from age 5- 14. The strands for numeracy are: developing numerical reasoning, using number skills, using measuring skills and using data skills, and these strands are integrated into themed lessons across the curriculum. The step-by-step approach allows pupils to build on what they already know, using a constructivist method of learning as they move through the school (Bruner, 1960). There is clear guidance within the LNF on what pupils should achieve by the end of each year group, however it is important to realise that not all pupils have the same intellectual ability, and it may still be necessary to vary the work provided to pupils within the class according to their educational needs. The LNF is fairly rigid in terms of allocating the expectations of year groups, but there may be pupils who may need to aim to the framework for the year below, or above, depending on their ability. (Welsh Government, 2016). The guidelines on the framework state that the LNF is designed to be inclusive for all learners including those with Additional Learning Needs, but the use of tracking data is vitally important in order to assess the pupils and their progress, and enable the teacher to target areas that may be an issue for individual pupils. This data is in addition to the results of the National Standardised tests (Welsh Government, 2015), and provides a clearer picture of the standards that have been met, and those that need further work in order to be achieved.
As far back as 1967, it was determined that “children’s learning does not fit into subject categories’ (Plowden, 1967). This statement is corroborated by T. Kerry (2015), who through research determined that pupils learn best via cross-curricular teaching. Included in his book is a quote by the Trinidadian Minister for education in 2014, which states “According to academic literature, the more you connect knowledge for a child, the better they learn”.  The ethos behind cross-curricular teaching is that pupils are more likely to develop greater skills and an understanding of the work that they are taught if the lessons that they are given are relevant to every day life. This ensures that they are given the necessary skills for life in the workplace, and also as responsible adults in the future. This principle is in agreement with an English Government White Paper on the importance of skills, which stated that ‘education and skills policy has a big impact on both economic well- being and social inclusion’ (DfES, 2005). Similar pedagogical guidelines exists in other countries such as Denmark and China, (NFER, 2006) where a much greater focus is put on using learning as a means of developing skills for the future. Cross-curricular literacy skills may seem easier to manage as all subjects will require elements of reading, writing or oracy, but in practice introducing numeracy across the curriculum is also easily achieved. This is especially true in primary schools, where subjects are taught thematically. Once the basic mathematical skills have been learned they can then be built on to develop an understanding of how they can be used in practice. Elements such as time, geometry, money etc. can be factored in to history or science lessons, and this may provide an easier means of enabling the students to understand a mathematical concept that they are struggling with. The principle of themed lessons is increasingly being used in comprehensive schools in order to ensure that cross-curricular teaching also occurs in these education settings. The local Secondary School numeracy policy states, “The school will ensure that the work plan includes specific steps to develop Literacy and Numeracy skills as the main focus and not as an additional aspect”. Cross-curricular planning and the recent introduction of ‘skill challenge’ lessons, enable pupils to learn how to utilise these skills for the future. In all key stages careful planning is required in order to ensure that all elements of the LNF are implemented in lessons whenever possible. Guidance on planning was issued alongside the LNF (Welsh Government, 2013) and provides comprehensive advice to schools on how to comply with the guidelines. Curriculum mapping and analysis of the use of literacy and numeracy within lesson plans enables teachers to determine whether their teaching methods are incorporating the statutory cross-curricular elements.

There are currently many initiatives utilised in schools to support the development of numeracy, and these initiatives are designed to fall in line with the various strands of the LNF. Within the foundation phase (FP) the focus is on learning through play though the FP framework (Welsh Government, 2015) and many of the activities that are developed within the classroom are carried out in order to build the numeracy skills of the pupils. Many children will start school with some numeracy skills, and it is important that pupils are assessed to ascertain what they have already been taught at home or at pre-school so that it can be built on (Doig, McRae & Rowe, 2003). Once within the school the workstations within the FP should then offer means for the pupils to develop their numeracy skills further, and once these basic skills have been developed they can then progress through the key stages to ensure that the numeracy skills provide the pupils with the knowledge they will need in their future lives.
The development of numerical reasoning can be initially carried out in various ways through play activities, and using these patterns of repeated behaviours will develop schemas to build these ideas into concepts that will help them with future tasks. (Athey, 2007).  Allowing pupils to make decisions on the selection of appropriate resources or techniques to use to solve numerical problems will provide them form the basis for solving future activities. Pupils should be encouraged to record the method and results in whatever method suits them best according to their abilities, and to share their results with others within the class. The use of numerical reasoning develops as pupils move to KS2, with more formal methods of recording calculations and sharing of results. A recent science lesson in a year 3/4 class gave the pupils the option of how they recorded data on electrical conductors and resistors. Many different methods of data recording were chosen within the class, which pupils then shared with their peers. A class discussion then determined which method they thought was the most effective in terms of analysing results. The use of ICT becomes more prevalent with numeracy in the later key stages as spread sheet creation and graphical recordings of data can occur in greater detail. One example of utilising cross-curricular data recording was a recent session done on the working lives of children in the Victorian era by year 3/4. After learning about the working lives of young children, and visiting the Big Pit Mining Museum the pupils were then presented with a table of data regarding the numbers of girls and boys who worked in the coal mine or mills at Blaenafon. The pupils had to calculate the totals, produce a graph of their results on HWB (https://hwb.gov.wales) and then answer comprehension questions on the data provided. Another example was the development of a Venn diagram to demonstrate the similarities and differences between schools in the Victorian age and today. Lessons like this enable the pupils to achieve the data skills that are highlighted on the LNF, with more complex elements introduced as they advance through the school. 
In line with the Number skills section of the LNF Nursery pupils should be able to count reliably up to 5 objects, therefore play activities often focus on retrieving set amounts of toys such as blocks or cars, and then building on this to introduce the concept of one more or one less. As pupils get older the focus on the number skills progresses, with reception pupils being expected to count up to 10 objects, Year 1 up to 20, and Year 2 progressing to sets of objects grouped into 2s, 5s or 10s. The number skills are therefore being improved with the gradual introduction of basic addition, subtraction and sets. Number bonds (http://www.bbc.co.uk/guides/zx3982p#z9ty39q) and numicon (https://global.oup.com/education/content/primary/series/numicon/?region=international) are used regularly in the FP to assist in the recognition of the link between numbers and to enable pupils to visualise the answers. The writer has observed numicon being used effectively in the nursery class for example while taking the register. All pupils were able to select the correct numicon for the number of boys/girls within the class on that particular day and display it to the classIn the writer’s current primary school Big Maths (http://www.andrelleducation.com/big-maths/) is also introduced towards the end of the FP. This program enables the progress of the mathematical skills of the pupils to be assessed and monitored, and continues into KS2. It allows for teaching of age-appropriate number skills in accordance with the LNF (although pupils are placed into groups according to mathematical ability to allow for the work to be tailored accordingly). Big Maths enables all of the elements of the numeracy framework to be covered extensively. It also enables teaching staff to determine if pupils are struggling with particular elements thus allowing for targeted interventions to assist understanding before moving on to the next phase of the programme. The writer has witnessed great progress made in the development of the pupils’ numerical skills through the use of the Big Maths programme. The fact that the pupils get weekly assessments enables the teachers, pupils and parents to determine what areas need to be improved on, and many of the pupils themselves strive to learn in order to get themselves on to the next level. However, there are pupils within the classroom that are not as competitive or do not strive to push themselves further and therefore it is important that these pupils are monitored to ensure that they understand the work that is needed, and are encouraged to develop their skills further.
Dealing with money is an important numeracy skill, and the use of creative role-play with tills, pretend café’s or shop as part of the classroom is often utilised as a method of introducing the pupils to this concept. As pupils progress in the foundation phase they are set tasks within the role play area such as learning to work out how much they need to pay for items, or as they get older how much change they need to provide.  Using scenarios that are familiar to the pupils such as purchasing everyday items enables the work to become more relevant to them. Within KS2 the focus becomes more on managing larger amounts of money, and supplying change in pounds and pence, therefore including the concept of decimalisation. One example of how this work was put into practice was a request by a teacher for the year 5/6 class to look into a holiday booking for her for the summer. The pupils had been studying World War 2, therefore were already on a theme that included history and geography, as well as literacy. The teacher requested that the pupils look at travel websites for methods and prices of travelling to Auschwitz. They were then tasked with finding her the cheapest method of travel by analysing train fares, airfare, car hire and hotels, and finding out the difference in price for each method. This again made the cross-curricular numeracy task on money more relevant to real life while improving on the skills of the monetary element of the LNF. 
The Measuring skills strand of the LNF encompasses all of the elements relating to factors such as length, mass, time, temperature and area and volume. Again, these start off in a basic fashion in the foundation phase e.g. which of two items is bigger/smaller or longer/shorter; is an object hot or cold; or using daily activities such as play-time, lunch-time or home-time to develop understanding of the concept of time.  The use of outdoor areas is useful in the learning process in the FP as there is more scope to develop skills such as measuring volumes in a mud kitchen, or finding items of various sizes for comparison of lengths. Again, these skills are built upon as pupils move through to KS2, where the focus is then on reading results, measuring and recording. Time is an important life skill, but one that many pupils struggle with.  A poll carried out in the UK in 2014 by an online watch retailer (www.twistedtime.com) determined that 1 in 7 adults were unable to tell the time on an analogue watch, and that 37% of parents did not intend to teach their children how to tell the time. Although this poll of  2,197 British adults is not a representative sample of the whole of the UK, the reality was recently highlighted to the writer while conducting lessons on time, as even the more able and talented year 4 pupils initially struggled with the concept of reading analogue clocks. Increasingly pupils use digital clocks, but there remains a need to understand the principle of telling the time in order to arrange events and plan activities, and be able to progress with the expectations of the LNF. Again, once the concept of time had been grasped the pupils in years 3 and 4 they were set cross-curricular tasks regarding the Victorian era, with pupils having to put a time line in order to demonstrate a typical day for a Victorian School child. They also had to create a time line of Queen Victoria’s life, thereby understanding the concept of counting in years, crossing centuries (and therefore dealing with numbers in 100’s and 1000’s).  
As mentioned previously the use of thematic work enables the cross-curricular teaching of numeracy to be integrated into lesson plans, and one system that many primary schools use to assist with this is Cornerstones (https://cornerstoneseducation.co.uk/product/cornerstones-curriculum-wales/). This curriculum is developed to encompass all of the LNF in Wales for all ages, and as such ensures that all of the elements and skill are covered within the thematic work. The curriculum also has a tracking system, but many schools that the writer has had experience in working at use INCERTS (http://www.assessmentfoundation.org) as a means of tracking progress and ensuring that pupils are reaching the expectations of the LNF. Also, the use of data from the National Standardised tests form an important insight into the progress of the individual pupil. These tests are currently in paper format, but there are online test papers currently in development. (WG, 2017). The Welsh Government recently stated that literacy and numeracy would continue to be a priority in the future (WG, 2016). They have set their vision for the future to fall in with the new curriculum following from the recommendations of the Donaldson report (Donaldson, 2015), which highlights that the school curriculum should be designed in order for pupils to become:
· ambitious, capable learners, ready to learn throughout their lives
· enterprising, creative contributors, ready to play a full part in life and work
· ethical, informed citizens of Wales and the world , ready to be citizens of Wales and the world
· healthy, confident individuals, ready to lead fulfilling lives as valued members of society. 

Literacy and Numeracy should therefore remain a priority for training and lesson planning, but it should continue to be carried out by taking advantage of cross-curricular opportunities for their inclusion. This is summarised in the words of Estyn (2015) which states: 
[bookmark: _GoBack]“In the two-thirds of schools where the curriculum is good, teachers recognise the importance of ensuring that pupils have strong literacy and numeracy skills and use the Literacy and Numeracy Framework to ensure that pupils build on their previous learning as they move through the school. They have incorporated the framework into their curriculum planning, but have not allowed it to dictate unduly what or how they teach. In successful schools, the framework is not an afterthought or a ‘box to complete’ but is integral to the learning activities across the curriculum.”
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