Numbers Count 

Mathematics verses Numeracy: A study. This article will explore initiatives used to support learners with their mathematic journey through school. It will use findings of how the pupils of additional needs from an age range of 3-7 years would comply with the Welsh curriculum in local school settings. It will analyse the difference between teaching and understanding maths and numeracy in a mainstream setting and an additional needs setting, and summerise with how this is connected to the Welsh Curriculums 4 purposes applied in schools
Numeracy is likely to be one of the most important skills a person can learn in early years that can serve them throughout their life. There are many basic day to day activities and requirements that involve using numeracy that we are sometimes unaware of. Telling the time requires basic numeracy skills, reading bank statements, bus/train timetables, shop receipts and even cooking and baking. We need numeracy to solve these problems and make sense of their otherwise nonsensical numbers. Numeracy skills allow us to communicate, interpret and use mathematical information and solve problems we face in the real world. Basic mathematics such as addition, subtraction, division and multiplication rely on numeracy so that we can successfully problem solve in our everyday lives. So how exactly are these skills taught to students with additional needs? 
 There are many forms of learning numeracy and this begins with early years intervention. From playschool, resources such as shape sorting, stacking cups and number recognition are introduced. Gradually new methods of learning are introduced with new resources to help understanding and mathematical strategy along the way. With each academic year there are targets in place to allow teaching staff to monitor and record process of each individual, which also allows intervention to be used should it be required. With that said, each pupil is individual and the curriculum and targets may not always comply with individual needs or development. In this instance, a ‘bridge’ would be formed to allow the student to follow the curriculum in a style that they are able to interpret, grasp and then put into practice.
 Mathematics as a whole is designed by the curriculum to be as engaging and stimulating for learners to enjoy as possible. It is imperative that maths and numeracy maintain  fluidity, engagement and accessibility to ensure mathematical resilience to mould students into refined, prepared and ambitious entrepreneurial thinkers. 
Within the Welsh curriculum there are a number of levels that need to be investigated by learners, each progressing to higher levels of learning through KS1 and KS2. These include - 
· Numbers. With the intended purpose of logical reasoning and problem solving. 
· Algebra. Used to move away from structured thinking, and requires a more critical approach to manipulate symbols, rather than numbers. Imperitive for abstract reasoning, problem solving and a broader concept for arithmetic. 
· Geometry. Along with measurement, allows the learner to play with, name, manipulate and build structures with shapes and sizes. 
· Statistics. Aims to have an analystic approach to the collection of data and provides the ability to construct probability and hypothesis. 
All of these stages ultimately allow pupils to further their thinking in various areas of arithmetic, and enhance their strategic competence as they progress into adolescents. 
In line with the Welsh curriculum, it is expected that pupils will “develop their use and understanding of mathematical language in context, through communicating/talking about their work. They ask and respond to questions, and explore alternative ideas.” (Gov 2015)
The Welsh curriculum has built this structure of mathematical development over a number of years, and despite the fact it regulary updates and changes, the main outcomes of levels remain the same. 
During the foundation phase, mathematics will most likely be preformed orally, through play and practicality. Pupils begin their mathematic journey by using estimations and critically redesigning their answers, should that be to make a certain shape piece fit, or counting to ten in a number of ways, visually using objects or by means of rote and eventually moving on to use more formal means of methods. Foundation Phase curriculum is based on both indoor and outdoor learning. This is because young minds are curious and ready to learn and explore the world around them and then have an unlimited range of ways to present and produce their individual estimations, findings and work. These are the foundation stones of Mathematics for children with additional needs. As many children will be expected to progress onto higher levels of critical analytical learning, children with ALN are taught repetitive motions of learning, to solidify their cognitive ability. 
Development within an LRC consists of a broader range of learning and this is down to the various ranges of ability and individual understanding. Many mathematic teachings within an LRC consist of jumping to and from multiple levels of work to suit the individual learner. Beginning to teach math requires starting from the beginning, and gradually building up to higher levels of understanding as a pupil’s ability and attention span increase. This is, of course, not always the case for children with complex learning needs however work is specifically set for their ability throughout their school years to suit the Welsh curriculum and education inclusion. Many children that attend an LRC might have needs that require a visual approach, a verbal approach or a sensory approach. Methods that are used are designed to target an individual with a particular need, or sometimes, will target all three areas.
Numicon shapes are particulary useful for children to use whilst learning numeracy as they develop a strong understanding for what numbers should look like. With continued long term use, they can detect the relationship between the amount of holes and how numbers fit together. As well as counting, numicon allows children to form patterns – both symmetric and asymmetric, find place value, recognise odd and even numbers, create number bonds and help curve shape recognition. A recent study preformed by the Oxford Primary suggested “The study found that almost all (93%) primary maths teachers surveyed use numicon with key stage 1 year groups, with 81% of teachers using numicon with early years/foundation stage year groups.” (Oxford university press, 2020). 
 With numicon being top of the preference list for teaching staff, the survey also found that “95% of primary maths teachers perceive numicon to have a positive impact on pupil enjoyment with 42% of these perceiving a very significant positive impact. Similar figures were found for the positive impact on pupil confidence.” (Oxford university press, 2020).
Numicon is introduced at a very early age within the school setting, along with other renowned resources such as shape sorters and numberlines. Numberlines are particulary useful for addition, subtraction and forming number bonds to ten. These are used consistantly to allow pupils to firstly rote count before ultimately moving on to higher phases of development. One form of numicon that is crucial into the development of any child is to successfully appreciate monetary value. This is not only used in mathematical lesson plans, it is also encouraged through play up until KS2. Almost every school has pretend shop equipment and false money, and pupils are encouraged to pretend to purchase goods and receive the correct change. As it is a game, grasping the concept becomes natural through hands on play. 
Numicon, as mentioned previously, is a resource that is used to target visual, sensory and verbal. It hones in on motor skills, critical thinking, addition and subtraction, and logical reasoning. It is also used to create pictures using picture backboards on numicon plates, which also opens the door for the requirement to learn to manipulate shapes and geometry. 
 Shape sorting builds on hand eye coordination, fine motor skills and vocabulary. Allowing speech to naturally develop with names, sides, faces, sizes, and colours. This is also the same outcome for resources such as stacking cups and letterbox play. 
As the pupil develops their understanding of basic mathematic manipulation they will then be required to begin to rote count to ten. This is a repetitive motion that must be preformed regulary to allow the pupil to memorise number position. Once this has been achieved the pupil will then be prompted to learn how to successfully hold a pencil to allow them to begin form numbers using over writing. There are many other hands on approaches that an LRC will attempt before they start to hold a pencil. Such things are known as sand/flour writing, chalk, paint, electronic tracing and placement of objects, to name a few. All of these activities are in place to allow all areas of learning to be reached and are derived from John Deweys theory of progressive education, or better known as the hands on approach. Dewey believed that reality must be experienced, this means that students must interact with their environment in order to adapt and learn. He believed that students must believe something to be real and experienced to be able to apply that in practice. He goes on to express this as “A symbol which is induced from without, which has not led up to in preliminary activities, is, as we say, a bare or mere symbol; it is dead or barren. Now, any fact, whether arithmatic, or geography or grammar, which is not led up to, or in to out of something which has previously occupied a significant position in a childs life for its own sake, is forced into this position.” (Dewey 2008 p. 25). This method of pragmatism is a method that is still used in schools today. Alternatevly, other theories have been proven as an effective method of teaching a child with ALN depending on their individual needs. Jean Piagets theory of cognitive development during the Preoperational stage hones in on allowing the student to model their own understanding on their surroundings through their own experiences. Where this may be helpful for certain children of ALN, it may not be beneficial to expect all children of ALN to use these practices as they may not have the cognitive capacity to do so. Pavlov, on the other hand, discovered that certain objects could prompt a response, leading him to develop his classical conditioning theory. Although its not used identically to its intended purpose, things like flashcards can prompt a child with additional needs to respond to the activity required more successfully as they have had a visual warning of what is expected. As with any theory, practice of the study is what determines its effectivness and with any theory, there is always an opposing view. This is how, in mainstream school, BF Skinners theory of operant conditioning can have great effect with the use of reward charts and class tokens when the behaviour expected has been delivered. During mathematical teaching in an LRC, all of these theories can be used as useful methods to fit individual criterias of needs. Star stickers for accomplishing work that may not have seemed possible to the learner massively builds self esteem, promote healthy reliable relationships with their teachers and the independence to continue work in the future on increased levels of numeracy. Independent learning similar to Piagets theory can also work effectively with the use of hands on resources such as sand, water or beads – mimicking Deweys theory – can allow the pupil to gain an interest to learn, become ambitious and a capable individual. 
Using classical conditioning in maths is almost always used when in an LRC. Flashcards with number sequencing allows the student to develop the ability to rote count and can increase vocabulary using mimicked language to begin with, and later on learnt language. All of these theories allow us to support children to have a realistic prospect of meeting the goals of the Welsh Curriculum and without them, there is a distinct possibility that meeting these targets with these pupils would not be possible. Numicon cards are predominantly displayed on the wall of the classroom, and children are issued their own hand held flashcards of each of the shapes for them to refer back to when they are attempting to problem solve. This is also extremely effective when attempting to number jump, as the individual shapes remind them how many numbers are increasing at any one time. This serves as a blessing for sensory barriers as not only is the pupil able to see the increase of numbers, they can also feel them with the holes that are on them to indicate their individual value. Numicon maintains the top place for math resources as generally it covers all areas of learning and development required in the preoperational stage; such as cognitive, fine motor, social, language and communication skills which benefit children who might be delayed in one area of development enabling them to be on par with their peers from an educational perspective. It is an inclusive tool that allows group activity, promotes individual learning, encourages children to have the ability to develop the social skills required to work together in pairs and effectivley problem solve to formulate the correct conclusion. 
 With an LRC, following the curriculum at the pace of a mainstream classroom is not always feasible. With many forms of additional needs there are barriers regarding development, understanding, communication and ability. LRCs typically tend to bridge the gap of curriculum that are sometimes impossible to follow by using the hands on approach or outdoor learning. Alternatively, using a sensory approach also proves successful. John Dewey goes on to state this in this The Child and the Curriculum as “The ideals of this period are still largely in control, even where the outward methods and studies have been changed.” (Dewey, J 2008). 
As with any subject, supporting the pupil in their studies is also paramount for any school setting. Learning requires time and knowledge, and almost all subjects take a while before they have been successfully put into practice. Many lesson plans consist of prompting learners within an LRC to comply and engage with the assistance of sensory tools. Rotational individual learning can be implemented so as not to trigger an overwhelming period that can ultimately cease the pupil’s enthusiasm to continue. This could present at the time, or as a cognitive block hindering future attempts to develop understanding of the task or subject. 
Unfortunately any learning or lesson plan has the potential to create a bad experience for the learner if they are unable to grasp the concept of said plan, or should the transition from previous learning strategies prove too great. This then has the potential to cause learning that particular method to be a rather unpleasant experience for the individual or individuals concerned. 
Schools have evolved to enjoy not only verbal and practical mathematics, but now also electronic learning. These programs can be accessed anywhere, with the added benefit of accessing them from home using the learners individual school log in credentials. This makes homework easier, more engaging and more enjoyable. With the added bonus of the teacher being able to guide and mark online, schools take advantage of starting a program with a student whilst in school, with the hope that they can continue at home as an individual and present their work for remote marking. This is now something that the Welsh curriculum urges, with one of their 4 key purposes – “Ambitious, capable learners, ready to learn throughout their lives.” (Hwb, 2020). 
As well as online learning and hands on learning, schools are left with many other areas of development, all of which ultimately end up returning to mathematics and numeracy, one way or another. Math is such a crucial part of development, and these practices, as mentioned previously, are what guide students through their later lives. It is so important, that it is categorised as an area of learning and listed within ‘The Foundation Phase Profile’, which is produced by the Welsh Governments Early Years Developmental Assessment Framework (EYDAF). To effectively tell the time, make basic numeric estimations with costs, receipts, recipe reading, and even driving, all require our knowledge of numbers and ability to manipulate them, so that we are able to successfully understand it and apply it in practice to serve many purposes in our lives. 
In summary, the approaches and theories mentioned within this article provide us, as teaching staff, with the tools and the ability to ensure that all pupils - regardless of any additional needs - are given the best chance to fulfill, harness and develop their potential and provide achievable, realistic and attainable milestones throughout their educational lives. 
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