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Numbers Count
 The Numeracy K-12 Policy Framework states
To be numerate is to use mathematical ideas effectively to participate in daily life and make sense of the world. It incorporates the use of numerical, spatial, graphical, statistical and algebraic concepts and skills in a variety of contexts and involves the critical evaluation, interpretation, application and communication of mathematical information in a range of practical situations, (Department of Education, 2007).
During this assignment I will focus my research on Key Stage 3 and provide evidence how School A operate their Literacy and Numeracy Framework (LNF) to achieve high standards of development. I aim to provide a variety of different perspectives and demonstrate how numeracy has become the forefront of education. Donaldson (2015) among other frameworks written by the Welsh Government continue to make vast improvements to ensure that all areas of learning provide numerical tasks.
School A is a mainstream school based in South Wales with approximately 900 pupils. School A (2015) notes the school ethos is ‘committed to raising standards of numeracy of all its pupils, providing them with opportunities across the curriculum to develop the ability to apply numeracy affectively and consistently. This will also enhance their development of the skills necessary to cope with demands of further education, employment and adult life’. Inclusion is the central focus for all their policies. Their main objective is to ensure their pupils are provided with a safe environment to maximize their potential, provide equal opportunities and teaching them a range of skills across the curriculum. These skills aim to create ambitious learners, adaptable to new and improved ways of thinking (School A, 2017).
Expectations have shown to increase over the past decade in terms of literacy and numeracy as today's world is filled with problem solving activities, newspapers containing graphs, data and percentages requiring the readers to transform numerical information into logical meaning. Although it is apparent arithmetic has been taught in the national curriculum for hundreds of years today’s challenges require the individuals to not only complete simple mathematical equations but to be able to interpret and solve problems through broad literacy and numeracy skills (National Numeracy, 2017).
Donaldson (2015, pp.33-62) suggests the reformed curriculum structure aims to provide children ages 3-16 years old opportunities to expand their prior knowledge, employ new innovative ways of thinking, develop critical thinking skills and ensure that all children are provided the appropriate tools to challenge themselves. It is devised into six areas of learning linking three key responsibilities across the curriculum. 
Literacy and numeracy ‘are essential to being able to participate successfully and confidently in the modern world. Priority has already been given to literacy and numeracy with the Welsh Government through LNF (Donaldson 2015, p,39).  
The Literacy and Numeracy Framework (LNF) became a statutory requirement in September 2013 (Welsh Government, 2013, p2).
Donaldson is recognized as being a massive influence in leading the new improved curriculum in Wales. Donaldson's Successful Future Review presents ‘the need for our young people to be ready to learn throughout their lives, leaving school with sound command of literacy and numeracy, and both competent and confident in their use of technology’ Donaldson (2015, p.28). Donaldson (2015, p.63) states ‘pedagogy is more than teaching in narrow sense of methods used in the classroom’. He emphasizes that good teaching should embed all four purposes across curriculum to enable individuals to develop to their full potential.
These four purposes should ensure that those children develop to be healthy, confident individuals ready to lead fulfilling lives, become creative contributors to the world of life and work, become ethical, informed citizens and become capable and ambitious learners ready to learn and better themselves in the lives they choose to lead (Donaldson, 2015, p.29).

Following Donaldson’s recommendations School A have been selected to pioneer his vision. Many interventions have been implemented to help boost progression within numeracy for Key Stage 3 pupils (11-14 years).  These include challenge weeks to reinforce the three responsibilities across the curriculum, weekly vocabulary used across all areas of learning to reinforce a specific numerical understanding and form time numeracy booklets which contain activities designed to broaden numerical understanding and activate critical thinking and problem-solving techniques. According to the Welsh Government (2011, p.6) all teaching staff should ‘understand the role in improving literacy and numeracy across the curriculum’ but unfortunately ‘in a minority of schools, teachers do not provide regular, worthwhile opportunities for pupils to develop their problem-solving, creative and critical thinking skills’ (Estyn 2018, p.10). Despite efforts made by School A to incorporate such activities into the curriculum inconsistencies still arise due to inadequate monitoring and staff failing to complete tasks regularly. 
Dauncey (2013) highlights statistics gathered from the PISA 2009 results showed a ‘deterioration in Wales’ performance relative to other countries in the three areas of reading, mathematics and science’. These results have prompted changes to be made to the National Curriculum. Following concerns that pupils Year 2-9 were failing to make basic targets in May 2013, the National Reading and Numeracy Framework was implemented across Wales. The Welsh Government (2013, p.8) states
year-on-year expectations provides clarity to support progression. It provides teachers with a clear understanding of what children are expected to have achieved and what they will go on to learn about in future years. 
Annual tests were introduced to track progression, raise standards in literacy and numeracy and close the gap for pupils not achieving basic skills. According to School A (2017) the National tests provide schools with data which can be utilized to generate a standardized score to compare results across schools in Wales. The BBC News (2013) reported these results help teachers pinpoint pupils’ strengths and weaknesses. School A acknowledge this can influence their teaching methods by accentuates those pupils who require additional support and those achieving scores higher than average. Rising data collected through test results obtained during catchup numeracy lessons suggest that this approach is having positive outcomes improving the low attaining pupil's numerical knowledge.
The Welsh Government (2013, p.7) states the LNF support the schools of Wales.
The LNF is a curriculum planning tool, which builds on the current good practice that exists in many schools. It aims to help bring about coherent approaches to developing literacy and numeracy across the curriculum, informing teachers of all subjects how they can provide opportunities for learners to apply literacy and numeracy across the curriculum (Welsh Government 2013, p.7).
Nevertheless, the LNF illustrates not all children will develop and progress at the same pace. The LNF is ‘described as a continuum of development and learners may progress further and faster in some aspects than in others, with achievements spanning several years’ (Welsh Government, 2013, p.11). Through a monitoring system School A recognizes the children with additional learning needs often experience barriers which hinder their progression. Although efforts are being made to make numeracy a key aspect and responsibility of the National Curriculum, several sources have identified that there are still issues yet to address hence the acceleration of the reformed curriculum.
Emphasis has been focused on the three cross-curriculum responsibilities.  According to the National Numeracy Organization  ‘Poor numeracy remains endemic in the UK’. Government statistics presents ‘poor numeracy poses a financial cost to the individual and a cost to the economy, estimated to be £20 billion a year’. They also state ‘adults with basic numeracy skills earn higher wages and are more likely to be employed than those who fail to master basic quantitative skills’. 
Literacy, numeracy and digital competency have developed rapidly over the past 20 years. Bailey (1996) stressed ‘today we are drowning in data, and there is unimaginably more on the way’. With the aid of ICT and other technological advances quantitative language has become more accessible to society. Consequently, with the increase of political agenda’s including Brexit, annual voting etc. data has become the forefront of daily news. While it appears numeracy may not be an essential skill required for all forms of employment School A identifies that all employers will soon require basic numerical understanding. Failure to provide such skills within the curriculum could have negative repercussions on their pupils sustaining employment (School A, 2015). According to Silverstein (2019)
Math abilities are more important than ever with the rise of big data. Companies are relying more and more on data to guide their decisions, and employees who can analyze and interpret data in many ways that inspire actionable decisions are extremely valuable. Even employees who may not work directly with data are at a disadvantage if they can’t understand what the data is conveying on a basic level.
According to Dillion and Maguire (2011) data collected in the National Child Development Study (NCDS) in 1997 showed that poor numeracy skills can have a negative influence on an individual's future. This study followed a sample of UK citizens born in a specific week in March 1958. At 37 years old they conducted a literacy and numeracy test on 10% of this sample group and their findings showed that only 70% of them completed the tests correctly. 
The evidence revealed that those people with poor numeracy skills had left school early, often without qualifications and had more difficulty getting and maintaining full-time employment. Those in employment were generally low paid, low-grade jobs with limited prospects (Dillion and Maguire 2011, p.293).

Since the 1970’s numeracy was regarded as an essential skill in everyday life. With the publication of the Cockcroft Report they aimed to distinguish a link between mathematical curriculum, being numerate and using these skills to aid better life choices in education and employment.
We would wish the word numerate to imply the possession of two attributes. The first of these is an ‘at homeness’ with numbers and an ability to make use of mathematical skills which enables an individual to cope with the practical demands of everyday life. The second is an ability to have some appreciation and understanding of information which is presented in mathematical forms (Dillon and Maguire 2011, p.294).
The National Numeracy Organization have developed and tested a solution called ‘National challenge’ which they aim to deliver across the nation. They (2017) state ‘poor maths skills among adults is now too big a problem to be left to the education and training system alone’. After trialing an incentive to a variety of employers, unions and mathematicians they have devised a program to identify those with low numerical understanding and provide online tools to becoming numerate.  Whilst trailing this incentive the main issue faced was the negative attitudes displayed by the those involved regarding mathematical concepts. National Numeracy Organization (2017) state ‘they believe that everyone in the UK can become numerate but that, to achieve this negative attitudes must be challenged’. School A agree with this statement, negative perspectives often displayed by parents are often transferred to their children. This has detrimental effects of those achieving basic numeracy skills and those meeting their potential targets. School A’s Numeracy Policy focuses their attention on building resilient, motivated pupils who recognize the importance of obtaining basic literacy and numeracy skills and able to apply these skills effectively and consistently, (School A, 2015). National Numeracy Organization propose to deliver ‘an explicit national focus on simple maths in complex situations’ and are specifically looking at ways to challenge negative attitudes towards numeracy within society. They emphasize that in order to improve numerical understanding three specific skills must be achieved. Understanding the value of numeracy in day-to-day life, having a growth mindset ensures that pupils cognitive state does not become fixed and finally recognizing the effort required in order to expand numerical understanding (National Numeracy Organization, 2017).
The Schools of Wales are looking to enforce the reformed curriculum by 2021 following the recommendations from Donaldson (Welsh Government, 2017, p.10). There are many theoretical approaches which coincide with Donaldson's vision. Firstly, Donaldson believes that for all children to develop and master mathematical concepts they need constant reinforcement through more than one area of learning. Just like Piaget (1936) he recognized that children need to be constantly challenged. Piaget saw cognitive development as an active process which requires the child to experience new situations rather than learning through repetitive, passive methods. Donaldson focuses on the ability to carry out tasks by activating prior knowledge and accelerating cognitive development by providing the child with new problems to solve and experiencing new situations. These strategies are designed to not only serve the years the child is in primary or secondary education but to carry through to further education or working life (Worthington and Carruthers, 2003, p.20).
Vygotsky (1962) a social constructivist, played an influential role in shaping the new outlook for Donaldson's Future Success Review. He visualized, for children to expand and challenge their existing knowledge the involvement of a more able other could enhance a child's progression. Donaldson interprets this theory by focusing on group tasks, buddying sessions which are designed to positively engage low attaining pupils as well as inspire and challenge the more able other (Worthington and Carruthers, 2003, p.20).
School A have created a leadership team to drive the LNF forward. The LNF action plan (2017) aims to review the progression of the three main responsibilities recommended in Successful Futures Report (Donaldson, 2015, pp.29-43). By reviewing current LNF involvement in KS3 and identifying the key skills required to strengthen the LNF schools are expected to devise a mapping system to coordinate their areas of learning. School A (2015) notes their main objectives are to make sure numeracy is worked across curriculum and linked to all areas of learning whilst also maintaining high standards for those with additional learning needs (ALN) and those more able and talented (MAT). With the assistance of the National test results the school aim to utilize these results to support their teaching and learning across the curriculum. ‘They monitor and review the progress of those pupils who have catch-up and PDG (Pupil Development Grant) funding (School A, 2018). Staff in School A are expected to teach catch-up with appropriate resources and guidance from specialized staff to ensure they produce the highest quality of teaching and meet the needs of their pupils. However, there seems to be no evidence showing how they support their MAT pupils. Failure to challenge these individuals through extension tasks and advanced numerical understandings can result in them becoming disengaged in education. 
The LNF leadership team have devised a scheme of work which encourages all areas of learning to install numeracy tasks within their lessons. This database is used across the school to document the subject activity, its main objectives with details of the numeracy elements used throughout. It aims to record pupil data, assess progression whilst monitoring that all staff are following the school intensions in implementing the LNF. Activities consist of analyzing data, plotting and reading graphs, measuring, estimation along with other extensive skills which are considered to be an essential requirement for Key stage 4 and future adult aspirations. School A highlight that ongoing resources should continue to be developed to ensure that all KS3 are provided with a bank of numeracy tasks across the curriculum. School A recognize that consistency is key to mastering numerical skills and failure to enforce the LNF will have lasting negative effects on the child's cognitive development (School A, 2015).
The Numeracy Policy at School A states:
Numeracy is an essential life skill and learners need to be able to apply this skill across the curriculum in different subject areas, and real-life contexts. It is therefore our expectation that all teachers will be teachers of numeracy (National Numeracy Programme, 2012). 
Unfortunately, as previously emphasized not all staff at School A have positive attitudes towards mathematical concepts. The whole school numeracy policy aims to create a learning environment with clear and direct progressive objectives, varied styles of learning to strengthen a range of learning capabilities and highly interactive lessons to facilitate their pupils to become competent, independent, critical thinkers. However, these negative attitudes from staff can lead to inconsistencies within the curriculum, having an adverse effect on pupils achievements, making advances within the curriculum in relation to the Successful Futures Report and the LNF extremely difficult. 
Some staff may argue that if more time was spent applying numeracy related skills within the mathematical curriculum less emphasis would be required to make drastic changes to the National Curriculum. Unfortunately, as Askew (2011, p.301) highlights
Even if there were space for more practical application within the mathematical curriculum, the theory and research into the situated nature of learning suggests that this would not automatically lead to students being able to apply this knowledge in other contexts and that sensitive teaching does not assume prior knowledge but helps students relate what they are learning across different contexts. Taking numeracy across the curriculum is more likely to address learners’ current, future, needs than hoping maths department can achieve miracles. It is the responsibility of all teachers.

For the UK to build a powerful economy and compete with the other countries progression needs to be made in numeracy, literacy and digital competency. Research conducted in Japan observed teaching practices and application within educational settings and evidence suggests that schools in Wales perform considerably lower than schools in Japan and other Asian countries. 
In Japan, the curriculum ensures 7 stages of development are included in all lessons. To begin each lesson the teacher would recap previously studied tasks to activate prior knowledge before continuing to discuss the main objectives for the lesson. The teacher would perform this verbally as well as display the main objectives on a black board as a visual aid in the classroom. A task would be presented to the class to complete independently or sometimes in pairs or small groups. Pupils were encouraged to discuss their findings with the class providing advantages and disadvantages to stimulate critical thinking and problem-solving skills. All these stages maybe repeated throughout the lesson to expand their knowledge before the teacher would complete a plenary (Hughes, Desforges and Mitchell, 2000, p.96). By comparing these observations to the current reformed curriculum in Wales there is a distinct connection between their teaching practices and the proposals made within the LNF. These tools to becoming independent, innovative, critical thinking individuals are widely recognized within Donaldson’s Successful Future Report. The main influence to making sustainable progress as stated by Hughes, Desforges and Mitchell (2000, p.96.) are ‘resources used during lessons tented to support collaborative rather than individual working’. 
To conclude it is apparent that with the nation continually evolving and becoming more digitally competent if basic numeracy skills are not continually reinforced this could lead to failure for the next generation of pupils. My advice for School A would be if they aim to continue to raise standards, they must ensure that ‘inclusion’ must also adhere to the MAT pupils as well as the ALN pupils. To ensure all staff are delivering a curriculum complying with Donaldson’s recommendations. Communication is key in making sure all teachers understand their role and responsibilities in delivering the LNF. Strategic planning ensures that School A set to deliver relevant action plans, promote a self-evaluation system to access staff during lesson observations and monitor whole school performance (School A, 2017). School A should continue to work collaboratively encouraging broad participation from all teaching staff through inset days to expand and better the current LNF. I believe teachers are more likely to incorporate numeracy tasks into their lessons if they have played a role in planning and developing the curriculum. Finally, Donaldson (2015, p.40) expressed ‘children and young people need regular opportunities to deepen their understanding of number and, to reinforce and use the numeracy skills in different contexts’.
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