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 literature and policy.


The aim of this essay is to analyse key trends in the development of numeracy.  Numeracy is the ability to use numbers and solve problems in real life, it means having the confidence and skill to use numbers and mathematical approaches in all aspects of life (National Numeracy, n.d). Good numeracy skills taught to individuals when they are in school set them for life, numeracy is needed to solve problems and make sense of numbers, time, patterns and shapes for activities like cooking, reading receipts, reading instructions and even playing sport (Kangan Institute, n.d). This essay will be focusing on key stage 3, which is pupils aged 11-14. This essay will discuss theories from Jerome Bruner and Howard Garner relating to numeracy in schools, as well as different interventions used by School A to help improve numeracy skills. School A use ‘think, solve, build’ which entails the pupils thinking about the question or problem presented to them, they then go on to solving this and finally use the question or problem to improve their numeracy skills. This technique is heavily relied on as it lets the pupils work and improve at their own pace, as they know what they can and cannot do so it helps with learning.

The numeracy framework is divided into four strands, which are developing numerical reasoning, using number skills, using measuring skills and using data skills and there are different elements to each strand. The elements for developing numerical reasoning are identifying processes and connections, represent and communicate and review (Arts Council of Wales, n.d). For using number skills, the elements are use number facts and relationships, fractions, decimals, percentages and ratio, calculate using mental and written methods, estimate and check and manage money (Arts Council of Wales, n.d). Using measuring skills are length, weight/mass, capacity, time, temperature and area and volume; angle and position (Arts Council of Wales, n.d). Finally, the element of using data skills is to collect and record data; present and analyse data; interpret results (Arts Council of Wales, n.d). 

Cross-Curricular learning is a way to combine different school subjects to deliver a curriculum that children find engaging and enjoyable (Dalton, n.d). Cross-curricular approaches have much to offer the modern mathematics classroom, they can help teachers to present mathematics as a growing, relevant discipline that is central to much of modern life and help learners to make sense of what they are doing and why (Ward-Penny, 2011). 
School A uses a lot of cross-curricular learning, an example of this is in art lessons the pupils will shapes to create pieces of work, such as abstract animals where they have to use different shapes to create different animals, this allows the pupils to improve their art skills as well as enhance their knowledge on different shapes.
The benefits of cross-curricular learning are that it integrates other ways students learn, those students who require a little extra help understanding math concepts may find they benefit from learning in a cross-curricular environment (Vazquez Shaw, 2018). It stops pupils who struggle from shutting down, it allows them to find different ways to help them improve on their numeracy skills as well as another skills in a different subject area, for example, Pupil A struggles with numeracy and therefore shuts down and refuses to work, School A used physical education as a way to improve on their numeracy skills. Pupil A was introduced to circuit work with a twist, the teacher would ask the pupil the complete different tasks involving them to move in certain shapes for 60 seconds at a time, this improved on their time skills as they had to switch every 60 seconds to another station, it also improved on their shapes as they were told to move along in different shapes, as well as this it also it also enhanced his problem solving skills as they had to think of the shape they were told to move along in and then had to figure out how to do it efficiently. 
Another benefit to cross-curricular learning is that it may make math more relevant, when academic subjects are integrated, it is easier to see how they support each other how their concepts can be utilised practically in the real world (Vasquez Shaw, 2018). Linking different subjects together efficiently will allow pupils to realise that it is similar to linking numeracy to the real world, for example, being able to read a receipt and pay at a shop.

Jerome Bruner introduced the Spiral Curriculum, he believes a child (of any age) is capable of understanding complex information (McLeod, 2019). The spinal curriculum is defined as a curriculum that returns to the same topics over time (Drew, n.d), this allows the pupil to gain a deeper understanding of the topic each time it is revisited. When students re-engage with a topic repeatedly, they both consolidate prior knowledge int heir memory and build on it over time (Drew, n.d). There are three main principles to the spinal theory, which are cyclical, increasing depth and prior knowledge. The cyclical principle is when a pupil revisits the topic numerous times, this encourages the pupil to constantly think about the information which increases their knowledge on the topic. The second principle is increasing depth, this involves increasing the difficulty of the information within the topic being studied, this allows the pupil to increase their knowledge from more complex pieces of information. The final principle is prior knowledge, this is when a pupil is able to link old knowledge with new knowledge learned, using previous knowledge increases the level of work produced by the pupil. In school A, this theory is used throughout the curriculum, for example in a history lesson a topic will be introduced to the class, the information given to them will then be re-visited by showing them a video on the topic, following a simple task in their books, this allows the pupils to revisit the information from the topic in different forms so it doesn’t get tedious but are still taking in the same information each time. Once the information taken in, the teacher will then give more complex information on the same topic, this allows the pupils to gain a deeper knowledge into the topic. Finally, the main task will be set for the lesson where the pupils will need to use their prior knowledge as well as the new information learnt, this allows the pupils to link in both new and old information on the topic, this encourages the pupils to achieve the best level of work possible. 
The spinal curriculum theory can be linked with numeracy as pupils often return to the same content over and over again but add complexity each time (Drew, n.d), for example, in School A, during the mathematic lessons the teacher will teach easy multiplication to start off with so the pupils understand and then proceed to making them do many examples to allow them to understand the skill. Once the pupils have understood the simple multiplication skills, the teacher will then introduce harder multiplication questions which the pupils will have to complete examples off. Finally, when the pupils have fully understood how to do multiplication, the teacher will then try giving the pupils worded questions involving multiplication, so the pupils will have to use the skills they have learnt and link it to their reading skills to answer the worded questions correctly. The benefits of this theory is that it is a simple way to teach a topic to pupils, it uses both visual aids and language so it builds on both skills as well as learning important information on the topic, however not all pupils are the same and some might not learn well to writing down the information and rely heavily on the visual aids, or the other way around, this could then affect that individual, slowing down their learning. 

Lee Vygotsky introduced the Zone of Proximal Development which refers to the difference between what a learner can do without help and what he or she can achieve with guidance (McLeod, 2019). There are three main areas to help a pupil with learning, these stages are the presence of someone with knowledge and skills beyond that of the learner, social interactions with a skilful tutor that allows the learner to observe and practice their skills and scaffolding, or supportive activities provided by the educator (McLeod, 2019). The theory of scaffolding which was introduced by Jerome Bruner links in with the Zone of Proximal Development as scaffolding helps to support the student as he or she is left through the Zone of Proximal Development (McLeod, 2019). If pupils are to become independent learners then is it important that they have the best level or learning possible, all children learn in different ways however Bruner believed that all children needed help from teachers or parents are all times to allow them to reach this. According to Bruner’s scaffolding theory, children are somewhat dependent on those who have more knowledge than they do in certain areas (Reeder, 2021). The three stages of the scaffolding model are enactive representation, iconic representation and symbolic representation. The enactive stage is the mode used within the first year of life (McLeod, 2019), which is infants exploring their surroundings on their own, taking in everything they do or think. An example of this is letting an infant play with a rattle toy, this allows the infant to figure out to shake it to make it rattle and the more they play with this toy, the more they will remember to shake it and what will happen when they do so. The second stage is iconic, information is stored as sensory images (icons), usually visual ones, like pictures in the mind (McLeod, 2019). This stage is aimed for children aged one to six, as they are a little bit older and can now understand images, for example when teaching a pupil of this age, using visual aids will allow them to understand deeper than from just reading alone. Diagrams and illustrations are very important when teaching a topic as not only does it help the teacher explain the work easier, it also allows encourages the pupils to be more motivated to learn, as well as being easier to take in and remember the information given to them. The final stage is symbolic, this is where information is stored int h form of a code or symbol, such as language (McLeod, 2019), this stage is aimed for children ages seven and onwards. At this age, children are able to read and write better, therefore can understand more than just images, therefore information is passed on in the form of words, or mathematical symbols. The benefits of this is that each stage is age related so that everyone will learn at the same rate, allowing everyone to be equal in the respect of school. On the other hand, every pupil does learn differently and therefore might not learn at the same rate as other pupils, which could result to them slipping behind into a different stage regardless of their age. 

School A have pupils that are ages seven and above, the symbolic stage is widely used, with the support of the iconic stage, for example, in mathematics the pupils are taught ‘BIDMAS’ which is an acronym for the pupils to know the correct way in which they should answer a mathematical question. ‘BIDMAS’ stands for brackets, indices, division, multiplication, addition, subtraction, this acronym is taught religiously to pupils using both words and images, the teacher will have the pupils to write this out numerous times in their books so that they are constantly re-visiting the information which results to the pupils remembering it. This links in with the Spiral Curriculum theory, as the teacher makes the pupils re-visit their work on this acronym over and over again and once they are confident that they know it, the teacher will then give them questions which gradually get harder for the pupils to use this acronym they have learnt to answer them. As all pupils learn differently, the teacher will also supply images of the acronym so that the ones who struggle to learn from writing it out can visually see the acronym in an image so that it is easier to remember.

To conclude numeracy is a very important skill that all pupils benefit from, across the whole school curriculum, as numeracy is used widely in everyday life, for example being able to read shopping receipts, telling the time and even cooking. The three-stage approach, think, solve, build, is effective as it allows pupils to break down information and think about it to then proceed on to gaining a better understanding on the topic. Using both the Spinal Curriculum and Scaffolding theory, School A have been able to improve on how they teach their numeracy skills so that pupils can benefit from it and use it throughout the curriculum, as numeracy is used in all lessons. There are so many different ways to teach numeracy to pupils, such as visual aids or through text, and with the help of the learning theories, it is proven to be effective so that pupils can learn at the best level as possible. Pupils that have good numeracy skills are set for life; it will allow them to do different skills in life so much easier. Ensuring success means pupils having a positive attitude about mathematics and connecting mathematical thinking to the world (Kurmaniak, n.d), pupils who have a positive attitude to learning motivate them to do well, therefore will achieve better levels and learning more skills that they can use in everyday life. Overall, numeracy is a very important skill that all children need to complete simple live tasks, and once understand it can progress further in life. 
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