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The focus of this assignment will be to analyse theoretical insights and the significant developments within the implementation of numeracy across the educational system. The essay will be focusing on Key Stage Four pupils (KS4) in a school with approximately ‘70% of pupils living in the 20% most deprived area in Wales’ (Guide, 2019, Para. 1). It will examine the connections between numeracy and other aspects of the curriculum, evaluating how effective theories have been assisting in the development of mathematical skills and highlighting current initiatives aimed at promoting numeracy growth within the classroom. Chinn & Ashcroft, (2017, p. 13) state ‘It is almost impossible for a maths curriculum to fulfil the needs of every learner, no matter how good it is.’ Therefore, this essay will examine both the intrinsic and extrinsic barriers that pupils experience during their learning journey and will evaluate the effectiveness of interventions and strategies used to enhance pupils learning within the classroom (Government, 2020).
According to Chinn & Ashcroft, (2017, p. 2) 
“There is no one-size-fits-all formula for mathematical success. Each child has a unique set of characteristics, so teachers must have a thorough understanding of both the child and the subject in order to adapt approaches.” 
The skills and expertise required to be successful in the world of work has considerably changed in the 21st Century. This is due to advancements in technology and the ever-increasing use of numerical related tasks, which are now more than the simple arithmetic and procedural knowledge that once was. Therefore, to be considered numerate, mathematics should be applied to the real world and become relevant and engaging (Tout, 2020).

According to Discoverers, (2020. Para. 1) 
“Numeracy skills are not only an important part of the curriculum; they are also a vital life skill that allows us to perform a wide range of everyday tasks”.
The first years of a child’s life is critical for accelerating learning and growth and increasing spatial memory. Spatial memory is a part of your working memory (W/M), and is the short term memory which helps you store information for a short time before you forget it. The W/M develops with age, so younger children have less of it, and it is split into 3 parts ‘Central Executive, phonological memory and Visual-spatial memory’  (Kyttala, Lehto, Van Luit, & Hautumaki, 2003, p. 65). Bruner, (1966, p. 49) suggested three types of representation in his research on children's cognitive development: ‘Representation in action (action-based) Representation that is iconic (image-based) and Representation of symbols (language-based)’. Numbers and patterns are developed by using math concepts to make sense of their surroundings and daily activities. When children sort their toys or choose toys based on size, shape, weight or colour they are recognising and unintentionally using mathematics and relating it to the real world (Victoria, 2019). Embedding counting into daily activities from a young age will benefit children when they begin primary school, this could be singing counting songs such as Five Little Ducks, reading books that incorporate counting and playing board games that involve dice and counting spaces (Discoverers, 2020).
However, London, (2019, para.2) suggests, ‘Millions of adults may be missing out on improved numeracy because they do not connect numeracy to their everyday life’. Adult ‘numeracy levels in the UK are considerably low by international standard’ (Haldane, ND, p. 8). If adults are not reaching the levels of numeracy expected this will undoubtlbly impact on how they accelerate childrens learning not only at home, but within the educational setting. 
According to NurseryWorld, (2014, Para. 4) 
‘28% of children in England did not achieve the expected level in maths at the end of the early year’s foundation stage. The lack of mathematical confidence in the abilities of Early Years Practioners (EYP) are failing to provide children with the expected start to their maths education’.

In addition to the low standard of numeracy in adults, it is suggested that there is also a large impact to children who live in the poorest families and within the more deprived communities. ‘By the age of 11, four out of ten children who are in receipt of free school meals are unable to read to the standard required’ (Cdn, 2014, p. 4). Competent reading serves as a critical route to cross over the wider curriculm, it  opens up new discoveries to intellegence, imagination and self assurance to create a more confident learning experience (Cdn, 2014). The school where one works has over half of the pupils in receipt of free school meals (FSM), compared to the ‘Welsh secondary school average of 17.4%’ Guide, (2019, para. 1). Over half of pupils are below expected reading age, a small percentage of Year Seven (YR7) pupils are two years behind their expected reading age; the overwhelming majority are three years or more behind. McLeod, (2018, para. 3) states that (Piaget, 1976) claimed that when  an infant is born it has certain abilities and characteristics, and that cognitive development occurs as a result of what happens in the child's environment and the biological maturation process.
In 2011 there had been concerning evidence that young people in Wales lacked the adequate literacy and numeracy skills, this was reported by ‘Anne Keane Chief Inspector of Education and Training in Wales in the Annual Report of Her Majesty's Chief Inspector of Education and Training in Wales 2011- 2012’ Keane, (2013, para. 1).  Keane, (2013, para. 6) informs that there was a ‘significant concern within the reading, writing and numeracy levels’ and it was critical that schools must improve in these areas’. After this report The National Literacy and Numeracy Framework was published in 2012, the plans outlined a series of policy initiatives aimed at addressing the long-term change in the way essential skills are approached. This would see national reading and numeracy testing; assist all teachers in being successful literacy and numeracy teachers; and encourage the value of literacy and numeracy as important life skills for all students (WelshGovernment, 2016).  

The national Literacy and Numeracy Framework (LNF) became a statutory requirement in 2013 ensuring that children have an annual reading and numeracy test, which enables school to see individual pupil levels. These levels are measured:  ‘Above average for year group, average for year group, below average for year group and considerably below average for year group’ (Wales, ND, para. 1). There are four priorities in this policy which include: ‘Inclusive improvement in literacy in numeracy, Assisting teachers in being outstanding literacy and numeracy educators, ensuring learner is a priority and literacy and numeracy is realated to the real world’ WelshGovernment, (2016, p. 4).  In one’s school, over 50% transition from YR6 to the school with below average numeracy levels more concerning is that 30% of the cohort transition with considerably low numeracy levels. 
Professor Graham Donaldson (Donaldson, 2015) was consulted to reform the current school curriculum. In 2014, Donaldson was asked to revisit the school curriculum as well as the way pupils are assessed from foundation to Key Stage Four (KS4). In 1988 the curriculum changed to a more subject centered philosophy leaving the 1967 child centered philosophy behind. This was a radical departure and it expressed concerns about pupil’s educational experiences. Inconsistency was seen within the curriculum since 1988 reform, hence the government had become increasingly concerned about school standards, especially in regards to literacy and numeracy. 


Donaldson, (2015, p. 43) suggested that:
‘The future vision for literacy and numeracy growth from 3 to 16 will build on the work that has already been done in Wales to integrate these skills at the core of, and crucially through, the Welsh educational system. The standards for literacy and numeracy will be part of, and primarily outlined inside, the Languages, literacy, and numeracy sections of the curriculum’.
To effectively teach numeracy understanding the four proficiency strands is essential. The strands are: 
“Understanding - this means, linking names, numerals, and quantities, as well as partitioning numbers in a variety of ways. Fluency - is when counting numbers in sequences is used such as, forward and backwards. Also finding numbers on a number line, and naming the days of the week are all skills that can be learned quickly. Problem Solving - is used when giving and receiving directions to unfamiliar locations, using common counting sequences to solve unfamiliar problems, and debating the reasonableness of the response. Lastly reasoning - this is when Using standardised informal units to explain direct and indirect length comparisons, justifying data representations, and explaining trends that have been formed” Wilmot, (ND, para. 8)
The school provides a variety of interventions one of the more successful interventions is recognising that combining numeracy and literacy is one is more effective ways of teaching rather than focusing on the individual subject. The school has a skills centre where pupils who have a numeracy or reading deficit receive formal intervention once a week for one hour in groups no more than four. These groups are formed by finding commonalities in the skills shortage of both subjects and allowing for an individual approach to upskilling each pupil. We also have an added numeracy focus intervention after the LNF testing in YR9 where KS4 pupils are identified as needing further intervention. The groups consist of 4-5 learners and potentially 6 groups and the groups will be set dependant on topic issues they encountered during the LNF testing. The program will run for 6 weeks with a diagnostic test implemented before and after the program. This will allow us to gauge progress, and if leaners require further intervention, this will be discussed within Area of learning and Experience (AOLE) and allocated further attention. Successful learners will progress and be monitored by math class teacher. Once a 6-week program has completed, new groups are allocated and the process repeated with the new learners individual needs in mind. The school also hosts over 20% of children that English for Speakers of Other Languages (ESOL) ensuring that numeracy relates to real life with differentiated exercises and projects that practise numeracy vocabulary as well as basic numeracy skills is essential for these learners who may not understand the concept of the English language and the rules (Nexus, 2019). 
There is no single effective intervention programme. However, success is more likely to be determined by how well our pupils are targeted, assessed and monitored and how the overall programme is managed within the school. The pupils in YR7 and YR8 have been identified by analysing their standardised score from their National Numeracy test. However, it does not end there analysation will begin to look at why the pupils are underachieving; Could it be poor basic numeracy, poor working-memory, poor attendance, issues with teacher-pupil relationship or maths exam anxiety. The Programme will run on a half termly rolling cycle. Pupils will be assessed at the start and the end of the cycle. They will be monitored by the numeracy coordinator throughout the year with the assistance of AOLE. 
It's important to learn about each individual learner’s unique strengths and weaknesses once they've been chosen for intervention. Numeracy is a vast topic that necessitates a wide range of abilities. Every pupil is on a unique learning path, and the intervention should be tailored to their specific needs. This links with the work of Lev Vygotsky (1978), where he believed that children learned more effectively through assisted learning. Monitoring and assessing can assist pupils through the zone of proximal development (ZPD), guiding a pupil through the phases of learning, bridging the gap between the pupils present and future abilities. Vygotsky (1978) also believed that conversations between the experienced helper and the pupils was crucial, within ones school pupils’ engagement in an intervention is essential if the intervention is to be successful. When a pupil is selected, communication between teacher and pupil is critical to make it a success. Feedback from pupils is requested throughout the intervention process (Dastous, 2004).


In analysis of this essay numeracy has evolved more in the 21st Century and being used widely in the real world. With the use of technology, numerical data is being used more in the world of work. Gone are the days when the simple maths and procedural knowledge would suffice linking numeracy to everyday life has become essential and critical. This essay highlighted that not all children are privileged to have numeracy taught at home, adults in the UK are significantly at lower levels of numeracy than the International standard also it is evident that internal and external factors play a large part in the way children learn. One’s school according to Estyn, (2016 p. 3), ‘the number of students on the special needs register at the school is higher than the national average, they also have a higher average for students with special educational needs in Wales. Children with SEN transfer language differently and the process of the transfer of language can vary, phonological skills to improve reading or memory skills should not be assumed for every child and each programme of intervention should be tailored to each individual child (Carroll, et al., 2017). 

Intervention in the school links with the theroys of Bruner, (1966) and Vygotsky (1978). Bruner theory is used where they build upon their prior knowledge of numeracy (Bruner, 1966), however because numeracy is such a wide subject using Vygotsky’s scaffolding method is advantageous in the school. A lot of pupils refer to the visual -spatial working memory blackboard in their head, which is why it's important in maths. It lets you remember the problem and enables the view of the numbers in your head to work out the answer. If the spatial memory is poor, the blackboard is really small and can only fit a few things on it - which is why some pupils need scaffolding as they are unable to hold the numbers in the head. Phonological memory is similar in that there is limited space in there to keep all the instructions. Which is why some pupils need lists, or chunks of instructions - they forget everything after you say open your book and write the title and date. Even though B.F.Skinner (1957) was often critisised for the simplicity of his theory using repetivness and postive reinforcement within numeracy can benefit the spatial working memory if a child links a postive reinforcement to a maths process then no matter what number change the process stays the same (B.F.Skinner, 1957).
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