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Mathematics is paramount for “everyday life and understanding our world” (Ofsted, 2012, p.4). Furthermore, it is also “essential to science, technology and engineering and the advances in these fields on which our economic future depends” (Ibid). The Welsh Government, 2019, p.3) further endorse the critical role “mathematics plays in our private, social and civic lives and in the economic health of the nation”. Therefore, it is imperative for one to “ensure that all pupils have the best possible mathematics education” (Ofsted, 2012, p.4). 
[bookmark: _Hlk26295761] (UNICEF, 2008, p.1) state over “1 billion children around the world currently have access to education, including pre-primary, primary and secondary education”. Although “education does not always lead to learning (Ibid). “Worldwide there are more non-learners in school than out of school” (Ibid). Contributing factors include inadequate training for teachers, pupils arriving at school underfed or sick. Furthermore, “makeshift classes and poor sanitation facilities” (UNICEF, 2018, p.1). Thus, leading to the non-productive learning for many children. “The consequences are grave” (Ibid). Globally an “estimated 617 million children and adolescents are unable to reach minimum proficiency levels in literacy and mathematics” (Ibid). In addition to this data the “UNESCO Institute for statistics (UIS)” further suggests figures for out of school “children, adolescents and youths” (UNESCO, 2018, p.2) were currently “263.0 million in the year 2016 equating to 1 fifth of the global population” (Ibid). Factors include, poverty among the leading cause of educational exclusion. Children from deprived areas are almost “five times more likely to be out of primary school than those from the richest backgrounds” (UNICEF, 2018, p.1). 
This essay will include a critical discussion on the important part mathematics plays in everyday life. Whilst further exploring social the differences and attitudes towards the subject.  An analysis on curriculum design and pedagogy will be explored. Whilst further discussing the new “Curriculum for Wales” (Lewis, 2019, p.1) and how this has impacted from one’s personnel place of employment. 
Developments “In the last two decades” (Burden and Williams, 1998, p.113) have changed significantly regarding the way in which one perceives our comprehension of mathematics, furthermore, this has led to the revised way in which “planning and assessment” (Ibid) is conducted. Perhaps the most influential of all is the “introduction of mathematical problem-solving into school mathematics” (Ibid). This fostered an expansion out of ideas of what the varied “outcomes were of learning mathematics” (Ibid). Subsequently advances in the way one processes maths, including the use of problem-solving techniques received more attention. This emergence was further endorsed by the “constructivist theory of learning in mathematics” (Ibid). The fundamental principle is a “Epistemology that argues that humans generate knowledge and meaning from an interaction between their experiences and their ideas” (Gray and Macblain, 2014, p.160. This form of activity is particularly prevalent in the “solution of mathematical problems and general solution strategies” (Burden and Williams, 1998, p.113). As stated in the “Cockcroft Report of 1982” (Ibid). 
Prior to the “Cockcroft Report” (Ibid) the 60s and 70s saw the progress of educational change created by “organisations, projects and individuals” (Breakell, 2001. p.7). Although a newfound era of liberty and freedom arose in the UK, “the questioning of authority and its representatives” (Ibid) rapidly followed by an ever-increasing focus on ideals and answerability. Particularly on the growing amount of “attacks in which the teaching profession carried out its work” (Ibid). The most prevalent way of teaching mathematics was very much “chalk and talk or exposition and practice” (Jaworski, 1994, p.8). Research suggested “direct instruction” (Ibid) to be the most effective way for endorsing success of “basic skills in mathematics” (Ibid).  Although Cockcroft stated:
An excessive concentration on the purely mechanical skills of arithmetic for their own sake will not assist the development of understanding in these other areas. We can in no way support or recommend an approach of this kind (1982, quoted in Jaworski, 1994, p.8).
From one’s personnel aspect of employment, primary school A is a pioneer establishment, “located in an area of multiply deprivation” (Statswales, 2019, p.1). Target and strategies regarding mathematics include, “improving numerical reasoning of pupils in ks2” (School A, 2018, p.1), whilst further achieving a higher proportion of students attaining a mark higher than “85 and higher than 115 in the WNT ‘s for numerical reasoning” (Ibid).  
In 2013 Wales saw the introduction of “National Tests” (Wightwick, 2018, p.1), designed for pupils aged between “7 – 14 years of age” (Ibid). Consisting of “reading, procedural numeracy and numerical reasoning” (Ibid). Testing takes place in May of each year thus, enabling teachers to “identify gaps in knowledge and monitor progress” (Ibid). Pupils in England sit national tests which are referred to as SATs. Unlike Wales these tests are designed to pinpoint schools that need support, whilst the ones that are successful can pass on knowledge to other schools (Wightwick, 2018). (Greening, 2017, p.1) states “good assessment supports good teaching and helps to prepare children to succeed at secondary school”. Although Hall et al; (2004, quoted in Hayes, 2004, p.52) states alarm is deepening for the difficulties pupils face with the repetition to “dreary diet of tests, tests and more tests” (Ibid). Furthermore, “league tables and performance management” (Ibid) have led to a growing strain on students and educational professionals resulting in “nothing short of a regime of surveillance” Hall et al; (2004, quoted in Hayes, 2004, p.52).  SATs may further have a detrimental effect and wield a tremendous strain on the education of the pupil. Research suggests lessons can often be determined by the need to fit children into the organisation of the school Hall et al; (2004, quoted in Hayes, 2004, p.53), thus dismissing the child’s “learning requirements” (Ibid). Furthermore, evidence suggests “30 percent” (Hinds, 2019, p.1) of educational establishments request pupils to study for the tests at home and “one in five are sending them home with previous papers” (Ibid). Although (Hinds, 2019, p.1) suggests “none of this is necessary and does not happen everywhere”.  
From one’s own place of practice, many of the pupils in year 5 and 6 can often show signs of anxiety and stress for a pupil with an ALN. For example, dyslexia, the national tests can be particularly traumatic. (Abraham, 2017, p.1) states “SATs are making dyslexic children feel worthless”. Numerical reasoning can be particularly tricky, with questions formatted in a way to confuse the pupil. Time restrictions and the ability to be able to memorize numerical language can lead to the child being at a disadvantage (Abraham, 2017). The “hierarchy of worthiness” Kathy et al; (2004, quoted in Hayes, 2004, p.52) can lead to the child attending secondary school labelled as “not at expected standard” (Abraham, 2017, p.1). Thus, leading to a “future filled with doubt” (Ibid). Labour along with the “members of the teaching union” (Ibid)would like to see the end of SATs, claiming tests are leaving pupils with extreme anxiety, with some pupils even being sick. Furthermore, pupils need to be equipped for “life, not just exams” (Richardson, 2019, p.1). Although Schools Minister (Gibb, 2019, p.1) quotes, “abolishing Sat’s would be a terrible retrograde step which would undo decades of improvements in children’s   reading and maths”. Whilst, further hindering parents’ decisions on knowing which school is good or bad. (Gibb, 2019). Further to this (Wallace, 2019, p.1) states “the biggest losers will be pupils with special educational needs and those from working class or ethnic minority households”. (Koshy and Murray, 2002), further believe summative assessment, although beneficial, is simply not adequate. Believing the role of formative assessments are invaluable, as they provide continuing attention for the pupil, enabling the teacher to “act before it is too late to help to enhance the children’s achievement” (Koshy and Murray, 2002, p.149).  
School A uses a variety of ways to assess pupils work. Following the “Assessment for learning” (Koshy and Murray, 2002, p.149) teachers gather information through “formative and summative assessments” (Ibid). Research into “the role of formative assessment in raising standards” (Ibid) found “five key factors” (Ibid) that aid in the development of learning. Including the use of effective feedback to pupils whilst further pupils taking an active role in there learning Black and William (1999, quoted in Koshy and Murray, 2002, p.149).  As a visual learning school success criteria slips are used for every lesson. This enables the pupil to visualise where they are in there learning and what the next steps are for progression.  The bottom of the slips provide feedback, where they can either peer or self-assess. Self-assessment allows the pupil to appraise their own work whilst, further enabling them to activate their prior knowledge. Peer feedback allows the pupil to engage further. Clarke (2011, quoted in Bates, 2019, p.314) argues the need for a pupil to experience a variety of feedback and not just the teacher. Resulting in the pupil becoming less capable and in less control of their learning. Teacher feedback further provides the chance to establish the pupils level of understanding and plan for the next stage of lesson planning. Having said this working in year 5 and 6 I often find the lessons very fast paced with very little time for the pupils to look at what their success criteria slips expect from them. They can also be over complicated with contrived words making it extremely difficult for the pupils with ALN to understand.  Peer and self-assessment are often tainted with confusion. Ultimately leading to the teacher writing it on the board.
Along with success criteria slips the growth mindset plays an integral part regarding the visual learning ethos of the school. “Dweck’s theory of learner motivation” (Bates, 2019, p.144) believes that the individual has two limits of acceptance: One whose aptitude is static and therefore unable to move forward and the other, who accept their aptitude is heightened by knowledge (Bates, 2019).  In one’s class to foster a growth mind rather than a fixed one, pupils are taught mistakes are good. Praising pupils for their attainment rather than what they are good at encourages the pupil to become more adaptable and less likely to see setbacks as a failure. Furthermore, pupils oversee their own learning and results are developed through determination and effort (Bates, 2019).
The growth mindset further plays an imperative role in way Asian countries view education. Results of the latest global testing known as PISA show “China and Singapore ranking first and second” (Anderson and Shendruk, 2019, p.1). Thus, consistently outperforming countries over the last decade. Bought in by the “OECD in 1997 PISA is a global study with over 80 countries involved” (OECD, 2018, p.1). Aiming to provide “comparative data on the performance of 15-year olds” (Ibid) knowledge in “reading, maths and science” (Anderson and Shendruk, 2019, p.1). The OECD state the tests are specifically aimed at enhancing educational improvements and not for use of “school rankings or league tables” (OECD, 2018, p.1). In Singapore, “maths and English are core subjects, which are taught throughout primary and secondary education” (Vasagar, 2016, p.1). Unlike Britain where teachers have a broader knowledge of subject matter, teachers in Singapore have an in-depth knowledge of a subject (Vasagar, 2016). The “Singapore method” (Vasagar, 2016, p.1) of teaching maths diverts away from the “simple rote learning” (Ibid) method and concentrates on the “problem solving” (Ibid) aspect of maths. Very much influenced by the educational theorist “Jerome Bruner”(Gray and Macblain, 2012, p.105), whom believed a “child’s mental development progresses through a number of stages” (Graf and Birch, 2009, p.10) by using “objects, then pictures and then through symbols” (Vasagar, 2016, p.1). Classrooms in Singapore rely strongly on demonstrating mathematical problems with “visual aids” (Ibid) Bruner further suggests “any subject can be taught effectively in some form to learners at any stage of development” (Bates, 2019, p.272). 
In 2014 under the “Conservative and Liberal coalition Education minister Truss” (GOV, UK, 2014, p.1) devised a “national network of maths hubs” (Ibid) aiming to compete with the ideals of “top performing countries” (Ibid) such as Singapore. The 2012 PISA results have shown England’s maths grades stagnate whilst, other countries have excelled (GOV, UK, 2014). Several schools will lead the hubs with an injection of 11 million pounds from the Department of Education (Ibid). This will allow for an exchange program enabling teachers to develop the concepts of “maths mastery”. Thus, relaying this to one’s own practice (Ibid).  “The head of Education at the OECD” (GOV, UK, 2014, p.1) has articulated the program as being “potentially transformative” (Schleicher, 2014, p.1). Although research has found since the implementation of “maths mastery” in the classroom. Outcomes for “ks1 and ks2” (Boylan, 2019, p.1) have revealed no significant development. Although a slight improvement for seven-year olds had been recorded (Boylan, 2019).  Having said this (Boylan, 2019) stresses these results may change overtime. Furthermore, the answer may not lie with the Singapore method of maths. One example that maths mastery follows is a “greater use of a variety of representations of mathematical ideas and procedures” (Boylan, 2019, p.1). This is very similar to OFSTED recommendations. The key may not be “finding new methods” (Ibid) but enabling professionals the chance to acquire and develop new skills (Boylan, 2019). An imperative part of Shanghai’s success is allowing teachers time for “professional development and in-depth planning” (Boylan, 2019, p.1). Another way of viewing the success Asian countries have with maths, is their mentality towards the subject.
“Social statistics from the Institute of Education” (Rohaidi, 2016, p.1). concluded “culture” (Ibid) plays an extrinsic part in the way maths is viewed. Through the “Confucian belief in effort” (Ibid) Asian pupils considered bad at maths are actually “not that bad; the range is not that wide” (Ibid). Confucius expected his pupils to be “motivated and active learners” (Palmer, Bresler and Cooper, 2001, p.2). This belief is still very much valued in modern day Chinese culture. Families of Asian children play a critical role in the way education is viewed.  “A study of Australian schoolchildren conducted by Dr. John Jerrim” (Rohaidi, 2016, p.1) found the pupils of immigrants from high achieving Asian countries, continued to score highly even when educated in western schools” (Ibid).
For Western society the failure to grasp maths has become socially acceptable. Maths is often discounted as a subject to fear with the acceptance of it not accounting for much. The “National Numeracy” (National numeracy, 2017, p.14) has often confronted this topic with varied amounts of success. An example being “cosmetic giants L’Oréal agreed to drop the ‘maths was never my thing’ line from an advertising campaign” (Ibid). Although “The Times of India reported” (Ibid) a member of the royal family announcing how awful he was at maths at an engagement in Mumbai. The issue is undoubtedly “deep-seated and nuanced” (Ibid).  In 1999 “Sir Claus Moser published the ground-breaking report A Fresh Start, improving literacy and numeracy” (Dera, 2004, p.7). A report was conducted into the extent and reasons behind “poor basic skills in adults” (Ibid). Among a few cited were “no national standards or agreed pedagogy and poorly trained teachers” (Ibid). This led to the “prime minister” (Ibid) introducing “skills for life” (Ibid). An initiative designed to guarantee “adults of working age the support they need to enable them find work and participate fully in society” (Ibid). A goal was set in “2001” to improve the life’s of “750,000 adults by 2004” (Ibid). This was then later increased to “2.25 million adults by the year 2010” (Dera, 2004, p.8).  Having said this evidence suggests the latest government initiative fails to address the standard needed for improved teaching. Whilst adults with the greatest need are being let down (BBC NEWS, 2016). Furthermore, there are still “16 million” (BBC NEWS, 2016, p.1) adults in the workforce “with numeracy skills at the level expected of children leaving primary school” (Ibid). 
Another reason to why failings is so great in the area of maths could be the method in the way we view the subject.  Being numerate is the ability to have the competence in maths and comprehension, allowing the adult to confront basic challenges. Thus, enabling one to make the desired choices (National numeracy, 2017). These skills are called “the Essentials of numeracy” (National numeracy, 2017, p.6). With a projected loss to the economy of “20 billion a year” (Ibid). It has never been more important to address these issues. Being numerate means more than having the skills to answer equations for example. When one cannot solve real life problems, such as how much tax they pay or the percentage off an item of clothing they would like to buy (National numeracy, 2017). A report conducted by “Conservative peer Lord Lucas” (National numeracy, 2017, p.12) addressed this issue following research led by “Adrian Smith into Making Maths Count” (Smith, 2014, p.10.) Lucas acknowledges the beauty of pure maths. Quoting it “the greatest expression of human art” (Lucas, 2014, p.1). Although Lucas questions the relevance of how one teaches it in modern day practice. Stating “calculating the volume of a cone serves little purpose” (Lucas, 2014, p.1) in practical terms. Furthermore, he quotes how surprised he was regarding how the subject of maths has progressed in schools. Calling it “grim” (Ibid). An improved comprehension of the subject could be more beneficial if one were to teach the correct “kind of maths” (Ibid).
Research further suggests a need for significant change to the current “national curriculum” (Donaldson, 2015, p.35). Believing it has become “unwieldy, overcrowded and atomistic” (Ibid). “Opportunities are needed to apply learning more holistically in real life situations” (Ibid). Replacing the “curriculum of 1998” (Wightwick, 2019, p.1), which has been described as “prescriptive, narrow and out of” (Ibid). The new “Curriculum for Wales” (Lewis, 2019, p.1) will highlight the importance that maths has on the nation’s wealth and the essential role it has on one’s day to day living (Wighwick, 2019). Currently maths relies to heavily on “procedural fluency and not enough on conceptual understanding” (Wightwick, 2019, p.1). The six new areas of learning, including mathematics and numeracy will focus on “five mathematical proficiencies including, conceptual understanding and logical reasoning” (Ibid). Teachers will execute lessons, deciding the “knowledge skills and experience as prescribed in the four areas of learning” (Wilson, 2019, p.1). Expected to be rolled out in 2022, these exciting new changes “will bring education in Wales into the 21st century” (Wightwick, 2019, p.1).  Having said this the “CWLA and ADEW state, pupil’s knowledge, understanding and skills development could be left to chance” (Lewis, 2019, p.1), depending on the quality of the teacher’s experience. Furthermore, it could leave pupils with the most need, vulnerable (Lewis, 2019).  
From a personnel aspect school A is among the “120 pioneer schools” (Evans, 2015, p.1) selected to work towards the new curriculum. When planning lessons teachers follow the “National Literacy and Framework for Wales” (Hwb.gov.wales, 2013, p.1) which allows for effective “expected outcomes” (Ibid).  The “LNF” (Ibid) is divided into modules, which are then “split into strands” (Ibid). Numeracy includes “developing numerical reasoning, reasoning using number skill measuring skills and further using data” (Hwb.gov.wales, 2016, p.6). These “strands” (Ibid) are then divided into elements. For example, “using number facts and relationships” (Ibid), pupils predicted outcomes for year 5 include being able “read and write numbers to 1000,000 and multiply and divide numbers and decimals by 10 and 100” (Hwb.gov.wales, 2016, p.2). 
When starting a new subject in class, the teacher will initially have a class discussion. This allows the teacher to find out how much knowledge the pupils have on the subject already, enabling the teacher to scaffold the lesson accordingly. “Vygotsky” (Gray and Macblain, 2012, p.50) believed that a “knowledgeable adult will tailor a programme to suit the child rather than expect every child to rise to meet unrealistic goals” (Gray and Macblain, 2014, p.79). Before the pupil does independent learning a guided practice is  conducted by the teacher with the effective use of mathematical vocabulary Williams (2008, quoted in Driscoll, Lambirth and Roden, 2015, p.40) identified, “missed opportunities in some classrooms to use mathematical dialogue to support and challenge children’s learning”. Engagement is further a crucial factor. Allowing the child to think at a critical level “promotes the accurate use of vocabulary and language and discussions of strategies and methods to solve problems”. (Driscoll, Lambeth and Roden, 2015, p.41).  Whilst further, enabling the teacher “insights into the level of understanding and ascertain errors and misconceptions” (Hansen, 2014, p.17). Visuals are also used to help with the “conceptual understanding” (Driscoll, Lambeth and Roden, 2015, p.40) of a subject. The “CPA approach” (Ban, 2020, p.1) devised by” Bruner” (Gray and Macblain, 2012, p.106) and used within the “Singapore method of teaching maths” (Ibid) uses “concrete representations and pictorial diagrams” (Ibid). Thus, building on a pupil “previous knowledge and understanding” (Ibid). Having said this “concrete objects” (Ibid) for example numicon are rarely used in year 5. Which can be a disadvantage for pupils with only the basic skills in maths and children with ALN. “Removing these objects exposes pupils to abstract concepts to early” (Ibid) hindering their ability to further develop “conceptual understanding” (Ibid).
“Creativity” (Driscoll, Lambeth and Roden, 2015, p.41) further plays an important part for pupils understanding of “problem solving” (Ibid). Cross curriculum activities enable the pupil to further develop these skills. A topic is chosen each term, for example, last term the subject of rollercoasters was chosen. The teacher will set out a list of varied challenges using the 6 areas of learning. For maths and numeracy pupils could locate a theme park of their choice and plan the costings to get you there. Or to create a maths game for a younger child with a rollercoaster theme. The pupils have a choice of either working independently or in groups. Vygotsky and Piaget believed in the effectiveness of “asymmetric relationships” (Gray and Macblain, 2015, p.82), which “fosters the knowledge from a more knowledgeable peer to a less experienced learner” (Ibid).  
Prior to beginning a new subject pupil with ALN may require additional scaffolding.  School A provides an intervention for pupils in key stage 1 and 2. “ The National Numeracy Strategy (NNS) is aimed to “raise standards in maths” and states without this additional support pupils  are likely “to achieve level 3 rather than level 4” Developed by the “Hamilton Maths Project” Springboard 5 should be run in conjunction and not replace daily maths lesson in class. Although personally I do sometimes find pupils with ALN are more often out of class than they are in. often being taken out at crucial parts of the day. 
 Although latest “PISA results for pupils in Wales have improved slightly” (Lewis, 2019, p.1) “One in two working age adults in Britain still lack good numeracy skills” (National numeracy day, 2019, p.22). Leading to a negative impact on “individuals, economy’s and societies” (National numeracy day, 2019, p.8). There are many reasons to why Britain as a nation fails to view numeracy as a positive one. research found only “21 percent of parents would be proud if their child were good at numeracy” Whilst, “50 percent would be proud if their child were good at literacy” (Ibid).  (Boaler,2019, p.1) believes “anybody can be good at maths”. Stating much of the issues surrounding maths are to do with curriculum design and pedagogy (Boaler,2019). Much of the lessons are dictated by “memory-based subjects” (Ibid) induced by step by step learning. Furthermore, pupils are required to develop their knowledge far to early. Lessons are often “boring and no fun” (Ibid). From personnel view the new “Curriculum for Wales” (Lewis, 2019, p.1) is already proving a success in the way numeracy is adopted into lessons. By creating the right environments where pupils can learn to develop “problem solving, critically evaluate research, and creatively communicate through the use of digital technology” (Donaldson,2015,p.31), will  hopefully foster their love of learning “throughout their lives”(Ibid). 
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