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 SJIE5001 – Numbers Count
Choose a specific key stage and critically evaluate how current initiatives support the development of numeracy across the curriculum within your setting. Compare practice to the academic and literature policy.

In this assignment, the aim is to study a particular key stage and the support they, as a collective, have with numeracy. The students that I will examine will be key stage 3, more specifically, year 8. I am placed directly with many pupils in this year and have a very good relationship with the intervention groups.
It is firstly, extremely important to establish what numeracy is. Numeracy is different to maths. In a very broad terminology, mathematics is the study of maths and its many functions, such as adding things together, the times tables or dividing numbers. On the other side of that are the more complicated alternatives like algebra and trigonometry. Numeracy, however, is the understanding and use of numbers in day-to-day life. National Numeracy is a charity that aims to increase knowledge on maths and numeracy. Their site states numeracy is ‘having the confidence and skill to use numbers and mathematical approaches in all aspects of life.’ (National Numeracy.org, 2014). It is vital that children and adults have knowledge of numeracy to function in society and to be able to manage themselves. Not only financially with money, physically with food and time, mentally with sports and social aspects, but with many other aspects in our lives. Numeracy has an impact on our logical thinking. It massively influences the way we read data and information. (KanganInstitute, 2021). Digital competency is linked to numeracy, as are the sciences and a multitude of areas in engineering. Students who do not perform as well academically often take jobs in trade. These careers will regularly require a competency in mathematics and numeracy that learners do not appreciate until they are in the profession. Giving educational professionals even more reason to implement numeracy across the whole curriculum.
In this study, as stated, key stage three will be the focus, particularly Year 8. The result of the study is to attain whether numeracy is used within a particular setting and where it is used across the whole curriculum. It is beneficial to understand whether there are specific initiatives in place to implement this learning and what these initiatives are. 
The school in which these initiatives are practised is a secondary school. It accommodates 11-to-16-year olds but also has a sixth form that can take pupils through ‘A’ Levels, BTechs and other, alternative qualifications. It offers many alternatives for pupils who struggle in mainstream education.
The initiatives and interventions that have been used at this school are vast. Many have been practised over time. Some have not been successful. Those that worked have remained in the school unless funding has prevented it. Some of these currently in use are numeracy toolkits, catchup numeracy, curriculum mapping and numeracy intervention. Paolo Freire, John Dewey, Jerome Bruner and Lev Vgotsky are all extremely prominent and influential theorists that can be linked to studies within this area. Freire, for his work on the Pedagogy of the Oppressed (1968), Dewey for his Child centred approach theory (1902) and Vgotsky, for his findings on cognitive development (1978). Freires work finds that the poor are oppressed and that by constructing their education from their own experiences, this will liberate them from oppression. ‘Conventional education is critiqued by Freire as embedded within oppressive structure’ (Garavan, 2010, p. 2) . Dewey had a different perspective to Freire on education and felt it did not necessarily oppress the poor but was not delivered in a way that would engage all learners. Teaching should be focussed on social interaction and learning through doing.  ‘Progressive education as described by Dewey should include socially engaging learning experiences that are developmentally appropriate for young children’ (Morgan.K.Williams, 2017). This theory does link in with Freire, in that, it talks about students learning from their own experiences. Finally, Vgotsky, with his cognitive development theory. Vygotsky discovered that influences have an impact on cognitive growth. ‘he encouraged more interactive activities to promote cognitive growth, such as productive discussions, constructive feedback, and collaboration with others’ (Kurt, 2020). Conclusions can be drawn on how the current aim for Welsh schools is to introduce a cross curricular style of teaching and learning from these three theorists. They each believe that pupils need their independence and to form their own opinions and thoughts with guidance. It is stated with each theorist that pupils benefit from learning subjects across a wide spectrum and variation of ways of teaching. This leads on, therefore to the current Literacy and Numercy framework in place.
The literacy and numeracy framework, also known as the LNF, is in place across all of Wales. It was initialised in 2013 by the Welsh government to raise the standards of literacy and numeracy in schools.
The LNF is designed to embed literacy and numeracy across the curriculum not just in English, Welsh and Maths. The LNF is a curriculum planning tool to help teachers of all subjects, think about how they can plan and provide opportunities for pupils to develop literacy and numeracy skills in practical ways. (Arts Council of Wales, N.D).
There are 5 key points of the LNF, these are conceptual understanding, communication using symbols, fluency, logical reasoning and strategic competence (Hwb Wales, 2019). According to Dr Gareth Evans (Mathmateg.com, 2020). These five proficiencies in maths are not the content of the curriculum but how we teach maths and numeracy. Conceptual understanding is where ideas and understanding is built on. This learning is gradually made more complex and in depth as each pupil progresses. This is in line with Bruner’s findings on the spiral curriculum. “The spiral curriculum is not only the repetition of a topic…….it requires also the deepening of it, with each successive encounter building on the previous one.” (Harden, 1999, p. 141). Communication using symbols, this is where the learner understands that the symbol, they are using are abstract representations, these develop more flexibility with the application if an increasing range of symbols therefore giving the learner the understanding of the conventions of the symbols used (Mathmateg.com, 2020). Fluency in mathematics occurs when the learner becomes more confident in the concepts and relationships in maths. ‘Fluency is developed through using the four basic arithmetic operations and acquiring an understanding of the relationship between them.’ (Infants, N.D). 
Logical reasoning takes place as understanding of complex concepts develops. Links are then made between the relationships of concepts and the learner can prove and justify these relationships with logical reasoning. (Mathmateg.com, 2020). The final key proficiency in the numeracy aspect of the LNF is strategic competence. At this stage, learners will have developed a confidence and independence in applying mathematical structures with the aim to solve problems. (Mathmateg.com, 2020).
Education settings across Wales are changing the way in which literacy and numeracy are delivered. Pupils still attend Maths and English lessons. These are the core subjects in any school and are obligatory up to GCSE level. The development in welsh schools is that numeracy is now cross curricular and is picked up and taught in all subjects. Hwb Cymru has 4 strands to mathematical proficiency and these strands are then broken down into elements. Each individual element works through progression steps, of which there are 5. (HwbCymruWales, 2020) Within the setting in which I am placed, the progression steps are worked through annually. Progression step one for each strand, is tackled in year 7. The 1st strand, developing mathematical proficiency, has 5 elements. Respective subjects opt for the main element they would like to integrate into their subject that year. For example, the geography department may want to work on conceptual understanding and the science department, communicating with symbols. This way, all elements are covered by all departments at varied times. Progression step two would then be approached in year 8 but the geography department would work on a different element to that from year 7. As would the science department.
This cross curricular approach benefits the pupils as it puts an emphasis on participation in learning. Having numeracy integrated into other subjects opens it up to all different kinds of interpretations. Departments can have a more active, artistic, dramatic, experimental or any kind of approach in implementing mathematical content. ‘Dewey argued that curriculum should be relevant to student’ lives. He saw learning by doing and development of practical life skills as crucial to children’s education’ (Adams, N.D) 
The interventions, numeracy toolkits, catchup numeracy, curriculum mapping and numeracy intervention are all tools that are in use in my setting and appear to have a good impact on pupils. One component of my position at the school is to work with numeracy intervention. The numeracy toolkit is a box situated in every classroom, regardless of subject. The box has maths equipment necessary to maths lessons and some things that are not fundamental but can aid learners. The essential items can consist of calculators, rulers, pencils, protractors, compasses, erasers and graph paper. Items in the box that are optional but very useful are fraction/decimal/percentage tiles, number squares, measuring tapes, measuring cups, dice, shapes with varied sides, weighing scales, whiteboards, whiteboard pens and erasers and many other items. It is my job to make sure the boxes are stocked and fit for use. These boxes, as seemingly insignificant as they appear, have been a pivotal placement in classrooms. A vast number of learners struggle with fractions, decimals and percentages and applying them to daily situations. The visual aids in the boxes let pupils see how these three are interlinked and really help them visualise. These assist in all subjects. The geography department have found them particularly helpful. Describing percentages of births in different countries, the teacher may then compare this to half the number of births to another country. It is at times like this that the visual aid is used to demonstrate the difference or similarity. The measuring cups in a science department help pupils to see actual quantities and compare the weight of different liquids. The history department makes particular use of the graph paper. Languages with the measuring tapes in teaching numbers. The art department make good use of shapes to teach and will incorporate angles into learning. All of these are examples of ways in which these boxes are used to teach maths in every subject in the school setting. Pupils will also have used many of these items in the context of home living so can relate these to everyday life. 
Numeracy catchup is in place to aid learners who may have fallen behind. Several pupils are taken from a lesson to catchup with some numeracy and maths that they may be struggling with, due to missed time, illness or even lack of understanding in that topic. The group consists of 5 to 10 students. This time is more one to one and is very hands on. The students are not seated as normal but walk around and communicate with each other. There are different stations around the classroom with different ways of working through problems relating to the topic in question. An example of this is angles in a year 8 session. At this stage, the pupils are learning the rules of angles. With regards to 180 degrees there are numerous rules. A triangle, for example always adds to 180 degrees as does a straight line and therefore a semi-circle. The stations placed around the room could then be, a triangle that they can cut, in certain places, to prove that the angles in it equate to 180 degrees. A straight line that they must divide at the centre into three or more sections. They then use a protractor to measure the angles. Bricks, to build a structure with a 90-degree angle. A written problem they must solve that is worded that a semi-circle has an angle of 70 degrees, what does the other angle, then measure. This intervention is one I am heavily involved in. I look at the year 8 cohort to recognise who may be having a difficult time in the specific topic being taught across the year group. I also take time during registration (so as not to disrupt essential learning time), to discuss with the class the catch-up material on offer that week. If a pupil feels they would benefit from extra time in that area, they are then put in a catch-up session. This is open to all students and not only the learners I identify as in need. This way no student is excluded, and it is fully inclusive. This intervention has been tweaked over the years that it has been in practice within the school. It was only offered out to pupils who were identified as falling behind or struggling. It is now offered to the entire year group. As I said, I attend registrations in the morning to discuss whether any learners would like a catch-up session. This is a better way of doing it as everyone has the chance to opt in. The only issue encountered is when a student feels they are embarrassed to say they want support. There have been situations where students have not spoken up due to peer pressure. This is a downfall with this intervention, the school is looking at ways to amend it.
To conclude, the emphasis on cross curricular learning is prominent and seemingly, vital. According to Graham Donaldson’s report 
There is a discernible shift from curriculum specifications based upon traditional subject disciplines towards the framing of purposes in terms of key competences, key skills, life skills, capabilities or capacities. (Donaldson, 2015, p. 22)
This implies that the teaching of each subject independently does not enable students to obtain an accurate experience of living outside a school situation. Learners need to feel and be involved in day-to-day activities to learn better.
Maths is learned so much better when it is taught in a position where pupils can be involved. This is more achievable when a learner is in different a situation continuously. Experiencing a lesson on graphs in music or ICT is completely different to sitting in a maths lesson and being taught it. The outcome of learners having alternative scenarios overrides seven, planned and organised lessons over 2 weeks. Children learn by doing and interacting, not sitting and being taught.
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