To evaluate how current initiative’s support the development of Numeracy across the curriculum in Wales.

This essay will evaluate the various current and future planned initiatives in Wales that support the development of numeracy skills across the National Curriculum. The importance of numeracy as an essential life skill will be considered, evaluating the social and emotional attitude to numeracy and mathematics. Comparing attitudes towards education in other cultures and countries, with consideration to Dewey, Dweck, Piaget, Freire and Bruner’s theories to support findings. The National Literacy and Numeracy Framework for Wales and the planned new Curriculum 2020 following the Donaldson report of 2015 will be evaluated.   With the author using supporting examples from Key Stage 3 and 4 from School A which is a secondary mainstream state-maintained school situated in South West Wales.
Essentially, numeracy is considered to be the,
‘application of mathematical understanding in daily activities at school, at home, at work, and in the community. There is more to numeracy than teaching the rules and procedures of mathematics. Numeracy describes the set of skills needed to tackle real-world problems in a variety of situations by applying numerical reasoning in order to plan how to solve the problem, and then carrying out the mathematical procedures to find the solution.’ (NLF, 2013).

And although it may be considered to be a skill to solve a mathematical equation, it is not an essential life skill (Parsons, 2019). Although to leave school with a mathematical qualification would be highly desirable, it is essential that a learner can manage basic numeracy skills in order to become financially literate and make correct financial decisions so to prevent difficulties and hardship in their future life. (Parsons, 2019). 
[bookmark: bbib0041][bookmark: bbib0033]Numeracy is a vital life skill which enables an individual to manage their finances, to calculate materials required to buy to complete a DIY task or be able to confidently read and interpret a train timetable. The list of applications is exhaustive and is an integral part of everyday life. School A teach and reinforce application of numeracy skills by repetition, so ‘that a pupil never has the opportunity to forget the process. With numeracy applications being used as starters for every lesson’ (Parsons, 2019). This supports Dewey’s principle that, ‘one learns by doing and experimenting, rather than it being a passive experience’ (Aubrey and Riley ,2019, p 8). To be numerate is linked to being able to understand numbers, which may be partly be associated with ‘cognitive ability and the ‘emotional attitude towards numbers.’ Unfortunately, many have a negative attitude towards the application of   mathematical procedures in and out of the classroom. ‘(i.e.  mathematics anxiety)’ (Skagerlund et al, 2018). ‘Mathematics anxiety, is not directly related to actual mathematics ability nor general personality traits or anxious dispositions’ (Ramirez et al, 2013), but rather is a ‘negative attitude towards numbers specifically’ (Skagerlund et al, 2018).  ‘Mathematics anxiety is typically defined as …feelings of tension and anxiety that interfere with the manipulation of numbers and the solving of mathematical problems in a wide variety of ordinary life and academic situations’ (Richardson and Suinn, 1972.p 551).  This concept supports Carol Dweck’s theory of a ‘fixed mindset’ where ‘regardless of effort or perseverance, that intelligence is fixed and can not be developed. Those with a fixed mindset ‘steer clear of challenges when confronted with adversity’ (Aubrey and Riley, 2019. p 262). Thus, in this situation numeracy application may be avoided or stated that one is poor at mathematics. It seems that in the Western culture that it is acceptable to state that one is poor at mathematics, but would never admit to being unable to read. This was recently demonstrated by the School’s Minister for England Nick Gibb refusal to answer multiplication questions on live television, while in the process of promoting and launching a new policy to introduce a harder line on times tables for primary school pupils in England (Good Morning Britain, 2018). This attitude towards mathematics is in  total contrast to the Eastern culture where a positive ‘growth mindset’ (Dweck) towards mathematics is the norm, ’where intelligence can be developed with effort and perseverance’ (Aubrey and Riley, 201,p 262) and that an individual is building upon experiences whether good or bad and hence growing as an individual. 
To have a sound understanding of numbers and to be financially literate and able to make ‘sound financial choices’ is not just vital for the individual but the ‘society in which they are embedded’ (Skagerlund et al, 2018). With increasing ‘difficult financial products’, an array of ‘mortgage forms, payday loans, student loans, credit cards and so on’ (Skagerlund et al, 2018).Making an incorrect financial decision can have a major impact on an individual mental health with ‘money worries being one in six of the calls made to the Samaritans by men’. (Samaritans, 2013). It is therefore paramount that our learners and their futures that they are taught these essential life skills.
Following an announcement by the Minister for Education and Skills in June 2011, that it ‘was a priority to raise standards in Literacy and Numeracy’ in Wales (LNF,2013). A National Literacy and Numeracy Framework (LNF) was introduced to run alongside the existing 2008 National Curriculum and to further build upon the non-statutory skills framework. ‘Literacy and Numeracy skills are an absolute essential for young people to reach their full potential, whether they chose to entre the job market or continue with further education’ (LNF,2013). With the LNF to be a statutory curriculum requirement from September 2013 with assessment against the LNF being statutory from September 2014 (LNF,2013). Essentially, the LNF aims to embed literacy and numeracy in to all subjects and areas of the curriculum and to be a ‘curriculum planning tool’ for teachers (LNF,2013). To ensure a cross curricular approach is taken and not just taught in English or Mathematics lessons. 
The numeracy component is further broken down into strands – numerical reasoning, number skills, measuring skills and data skills, with each strand being broken further down into individual elements. Each element sets out age expectations for all learners aged 5-14 years, with consideration for learners with additional needs. Focussing on the learners ‘acquisition of and ability to apply the skills and concepts to realistic tasks appropriate to the learners’ stage of development’ (LNF,2013). ‘(Age) expectations (and monitoring) provide clarity to support progression and the need to provide intervention’ for learners should it be required (LNF,2013). Parents/carers receive an annual update about the individual learner’s progression from formative teacher assessments, without the data being nationally tracked as learners progress at varying rates with social economical, English/Welsh as a second language and Additional Learning Needs becoming an influential factor to the learner.  
However, summative numeracy assessments are made in the form of National Numeracy and Literacy tests, where date is collected and analysed as part of the national accountability model. Each summer term in Wales Years 2-9 complete National Reading and Numeracy assessments where, ‘age standardised scores’ dependent on gender are statistically obtained for reading and numeracy skills. An ‘age standardised score shows how well a learner has achieved in a given test compared to children of the same age in Wales’ (National Reading and Numeracy Tests Results, 2019). In 2019, an ‘online procedural numeracy test’ was introduced, with plans to phase in ‘online personalise assessments over the next three years’ for reading and numeracy. Therefore, February 2020 will be the last release date of statistical data from the Welsh Government for the National Reading and Numeracy Tests for Wales.
School A currently monitor and track a pupils’ progression, by having regular topic assessments, for example a Year 8 class was observed by the author to being assessed on ‘Percentages’ and ‘Number Assessment’ (School A, 2019). Tasks were set at an age expected achievement of a Year 6, Year 7 and a Year 8 learner, with the expectation that a learner should be able to achieve at least the Year 6 outcome (Parsons, 2019). The data obtained from the assessments for each individual pupil is tracked, allowing the teaching staff to monitor any patterns. This data enables the staff to make any necessary interventions and allows for set management to take place, so that pupils can be taught at an appropriate level to their ability. (Parsons, 2019).
‘Learners are expected to apply and extend numeracy skills in all subject areas’ (LNF,2013). Examples of this application are seen in School A, which is a mainstream secondary school in South West Wales. A French lesson incorporates numeracy by ‘Cracking a Code’ using various Mathematical procedures to discover family relatives. (School A ,2019). Whereas Science workbooks require learners to read temperatures and volumes. (School A,2019). And a cookery lesson requires conversion from imperial to metric in order for learners to follow a recipe and weigh ingredients correctly. (School A,2019). Many of these skills are essential life skills for the learner which they can carry beyond the classroom and apply to everyday situations. 
In March 2014, Professor Graham Donaldson was commissioned to review the national curriculum of Wales. Through comparison with other countries and obtaining evidence from educational practitioners and stakeholders, it was essentially concluded that the current curriculum was not fit for purpose in today’s world and did not allow learners to acquire many of the essential life  skills required to compete in the ever fast changing economic technologically world (Successful Futures, 2015).For example, certain mathematical procedures may have been relevant in the past and were still part of the National Curriculum, but were not relevant or used in practice today. The ‘Successful Futures’ report was written in 2015, with four underlying core purposes that aim to create,

· 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
· healthy, confident individuals, ready to lead fulfilling lives as valued members of society. (Successful Futures, 2015).

Which will ‘provide learners with authentic learning experiences and equip them with the knowledge, skills and disposition to respond to future challenges as lifelong learners’ (Successful Futures, 2015).The ‘Successful Futures ’report has led to the development of the new curriculum with introduction in 2022 and full roll out across all four key stages by 2026. Although the current key stages are being phased out, with plans for a continuum through a learner’s education rather than distinct separate stages (Draft Curriculum 2022,2019). The new curriculum identifies that there are six key areas of learning and experience (AoLE’s) – ‘Expressive Arts, Humanities, Health and Well Being, Mathematics and Numeracy, Science and Technology and Languages Literacy and Communication’ (Draft Curriculum 2022,2019). Numeracy, literacy and digital competence are to be embedded in all AoLE’s, with cross curricular reference involving all subjects. ’It is the responsibilities of all teachers to plan progression across the full range of literacy, numeracy and digital skills’. ‘This will be decided at local level and will fit with individual schools’ approaches’ (Draft Curriculum for Wales 2022, 2019). 
Currently the LNF has age expectations for an element of numeracy where a learner is expected to achieve a particular element at a specific time. The Curriculum for Wales 2022 is developing a progression steps monitoring model for each of these elements rather than stating an actual age that a learner is expected to reach a target. Monitoring is ‘broadly related to expectations at ages 5,8,11,14 and 16’. With achievement outcomes monitored over a three year period, rather than a judgement made at a specific point in time to assess the overall attainment of the learner’ (Assessment proposal to inform development of statutory guidance, 2019). ‘No matter a learners age, the focus will be on ensuring that an individual reaches the achievement outcome at a progression step before proceeding towards the next step’ (Assessment proposal to inform development of statutory guidance, 2019). Hence allowing a learner to achieve according to their own ability and rate of learning. This concept supports Jean Piaget theory of the, ‘Cognitive Stages of Development’, where he believed that ‘children passed through a series of stages of developing their thinking skills’ (Aubrey and Riley, 2019, p40). And although Piaget did provide an age approximation of when certain stages of development were expected to be achieved, it was believed that the ‘stages were sequential and that each stage must be fully achieved before the next could commence’ (Aubrey, 2019, p40). The progression steps model of the Curriculum 2022 approach may be more supportive of learners that require additional support in the classroom and those the are more able and talented learner, aiming to provide an individualised learning plan for all that ‘fits the needs of the learners’ (LNF 2022 version). 
It is planned that assessments will be more formative in nature and to provide an overall picture of a learners needs, achievements and progress across the whole curriculum. This will enable a teacher to plan appropriately for the needs of the learner. In order to support formative data, learners aged Years 2 to 9 will be required to undertake ‘online personalised assessments for numeracy (procedural and reasoning) and reading (English and Welsh)’. (Assessment proposal to inform development of statutory guidance, 2019). ‘The new personalise assessments adjust the difficultly level of a question in order to provide the appropriate level of challenge for each learner’ (National Reading and Numeracy Test Results, 2019). The data will no longer be published, thus removing accountability at National level for individual schools.
Results released on 3rd December. 2019 from the ‘Programme for International Student Assessment’ (PISA) are encouraging, showing that the United Kingdom has improved it’s ranking particularly England in Mathematics (Couglan, 2019). The results are ‘based on tests taken by 15year olds in 79 countries and regions every three years. Although the United Kingdom is rising it still lags behind top performers such as China, Singapore and Estonia’ (Couglan, 2019). In mathematics the United Kingdom has moved up the ranks from 27th to 18th, with China performing the highest in mathematics, reading and Science. The Chinese provinces from which the results were obtained, ‘were very effective at making sure that all pupils, including the disadvantaged, reach a high level’ (Couglan, 2019).China’s success may be due to the Chinese cultural attitude towards education, where a ‘high status in life is considered powerful and education is the route to achieve’. China has a one child policy and parents invest considerably in their only off spring and are the, ‘most willing to support their child’s education and spend as much on average as parents from much wealthier countries’ (Couglan, 2019).This concept supports Paulo Freire’s belief that’ education was a significant factor in freeing people from oppression’ and that education empowers and individual to take control of their own destiny. (Aubrey and Riley, 2019, p 177). Although, much of Freire’s work was based on raising literacy standards in socially deprived regions in Brazil, this theory can be applied to any subject area. 
There is the possibility that the method of teaching numeracy skills may have an influence of the outcome of international assessments. Singapore Maths is popular in many Asian countries, following ‘Curricular Developments (in the) Institute of Singapore’ and the introduction in 1982. Essentially, ‘Singapore Maths focusses mainly on building fundamental mathematical skills rather than focusing on content’ (Almeida, The Asian Parent, 2018). Teaching learners to focus on a narrow range of key concepts in great depth using a ‘three step learning approach – concrete, pictorial and abstract’ (Almeida, The Asian Parent, 2018). This supports Jerome Bruner’s theory that an individual learns by initially handling a real-life object, then it being represented pictorially and eventually symbolically (Aubrey and Riley, 2019.p 123).
There have been significant developments in the approach to the development of numeracy skills as part of the National Curriculum for Wales over the last decade, with the recent PISA ranking looking promising for all regions of the United Kingdom including Wales. More changes are to come in the near future with the introduction of the Curriculum 2022 and all the associated policies and approaches. The new curriculum appears to moving away from accountable summative assessments and allowing teachers to actually teach their pupils with more freedom and assess their learners formatively to effectively respond to the needs of the individual learner.  The Curriculum 2022 appreciates that not all schools, regions in Wales and pupils are not all the same and that a ‘one size fits all approach’ does not actually fit. The author does appreciate the success of other countries in numeracy and other areas of education and does feel that educational practitioners may benefit themselves from looking overseas for inspirational ideas. Although many negative issues towards numeracy and education may be embedded in our society’s attitude amongst children and their peers, that it simply ‘isn’t cool to be smart’ in mathematics and thus consequentially numeracy skills. Even with able and talented young people simply not engaging as not to draw undesired attention to themselves from peers. With it being socially acceptable to state that one is unable to do mathematics, yet one wouldn’t admit to being unable to read. The fixed mindset towards the subject of Mathematics and that any form of ‘effort or perseverance’ simply will not make a difference to a future outcome of achievement. With new changes and developments afoot in the near future in the form of the Curriculum 2022, the Welsh Government and the Welsh communities may have to show some patience for a change in attitudes and hopefully positive successful educational attainment in numeracy skills and other areas of learning for the young people in Wales.
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