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Why is good numeracy important?
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What is Numeracy? 
Numeracy is important for children and young people to develop logical thinking skills, which they will improve during their everyday activities in order to adopt certain skills needed for adult life. Numeracy is all around us, even when we don’t realise it. Individuals are required to be numerate in order to solve problems, tell the time, count change, understand timetables and charts, make estimations and so much more (BKI, 2021). (BBC, 2022)


So now you’re thinking, what actually is numeracy? Let me tell you..

The term numeracy was developed in the mid-fifties in the United Kingdom, and since then the term has developed and changed numerously. Numeracy is defined as “the ability to understand and use maths in daily life, at home, work or school” (National Numeracy, 2021). 

The Importance of Numeracy
The United Kingdom are one of the few nations that are facing a crisis in financial literacy skills, where it is evidently proven that one in three people cannot correctly identify the right amount of change from a shopping trip (Bulman, 2018). Who can honestly say that they have once in their lives struggled with change? Because I know I have!!

Maths is used in all aspects of life. We are using maths when going shopping, estimating car journeys or travel time, cooking, or deciding on a mortgage. 

For example, imagine how complicated it is to select the most suitable mortgage that is the most beneficial and affordable, whilst considering all possible options. Having a broad understanding of general mathematics is socially empowering, so we are not inferior to those who are mathematically intelligent (Compton, Fielding & Scott, 2007). 

We need to be numerate in order to make better choices and to make a positive contribution to society as many life decisions are based on numerical statistics (National Numeracy, 2021).

Literacy and numeracy skills are essential to all individuals, especially those who are seeking to reach their full potential in further education or the employment market (Welsh Government, 2013). Although the concept of using numeracy skills to teach mathematics are not unfamiliar, Paulo Freire’s critical pedagogy theory (1970) is used for numeracy to get children to do their own thing, to be experiential and work things out in their own way (Frankenstein, 2010). 

Critical Pedagogy and Numeracy
Critical pedagogy is used for numeracy to encourage and help students to: 
· Recognise that mathematics permeates the world around us 
· Appreciate the usefulness, power and beauty of mathematics 
· To enjoy mathematics and develop patience and persistence when solving problems 
· Become confident in using mathematics to analyse and solve problems both in school and in real-life situations 
(Senri International School Foundation, 2008). 

In Australia, they use a perspective of critical pedagogy for numeracy and mathematics that challenges teachers to educate students on the social and global issues that are going on in the world today (O’Keeffe & Paige, 2019). 

As quoted by the National Numeracy (2021):
“Our confidence and ability with numbers impacts us financially, socially, and professionally. It even affects our health and wellbeing” 




Element 2 – What can schools do to encourage numeracy?

According to the Literacy and Numeracy Framework (LNF) (2013), “numeracy refers to the application of mathematical understanding in daily activities at school, at home, at work, and in the community” (Welsh Government, 2013 p20). This is done by applying numerical reasoning to plan how to solve a problem and then applying mathematical procedures to solve it (Welsh Government, 2013).

The LNF specifies that within numeracy they expect children and young people to become proficient in:
· Developing numerical reasoning
· Using number skills
· Using measuring skills
· Using data skills
(Welsh Government, 2013). 

Sounds like a job for teachers, right?

Teaching through the years
[image: ]Numeracy has changed over time, as well as how students are taught. Pedagogy is the theory of teaching, but only refers to the teaching of children. Pedagogy arguably appeared in 1898, commonly referred to as Behaviourism, which was introduced by Edward Thorndike (Satchel, 2020). (Burns, 2017)


Behaviourism is centred around the idea that repetition of information is the best way to learn. Thorndike termed his cat in the box theory as ‘Operant Conditioning’, which formed the basis of behaviourism. (It was exactly how I said, a cat in a box. Crazy, I know!)

B.F Skinner went further than Thorndike to apply operant conditioning to education and stated that teachers need to have complete control of the class in order for learning to take place. Skinner also invented ‘reinforcement’, where overtime the students learn the correct behaviour as a result of immediate feedback. Today, behaviourism reminds us that giving praise gives a learner structure to their learning as well as encouragement (Bates, 2019). 

Pedagogy still exists today for the purpose of:
· Assessments
· Exams
· Student behaviour 
· Re-evaluating ways of teaching
· Assessing how teaching can be improved
Repetition of information is still heavily relied on for revision and having a reward system and learning led by the teacher is still essential to classrooms. 

However, as we have developed through time teaching styles have changed. We are now developing away from a behaviourist approach and creating a more child-centred humanistic approach, referred to as Liberation (Satchel, 2020). 

[image: ]What is Liberation? 
Opposed to a behaviourist approach, the Liberation approach is centred around the student instead of the teacher. The founder of Liberation, Paulo Freire viewed the traditional teaching methods as oppressive and stated that children are not viewed as a vessel to be filled with information but should be treated as creators of knowledge (Satchel, 2020). 
(Currell, 2020)

Agreed? Certainly! 

Freire wrote in his book ‘Pedagogy of the Oppressed’, that ‘pedagogy can emancipate those in poverty and that the main thing preventing this was the school system’ (Satchel, 2020). Freire claimed that by letting the students choose how they learn best and what subjects are most important, it encouraged them to think as critical independent learners. 

To put it simply, liberation focuses more on the way we learn, rather than what we learn, and it puts the student directly in the centre of their own learning (Satchel, 2020). 
The Cockcroft Report (1982) on Encouraging Numeracy
The Cockcroft Report (1982) was the result of an investigation into teaching and learning in schools in the United Kingdom. Although the report was published in 1982, it still has a significant impact on the teaching of mathematics in schools in Britain. The investigation used international comparisons and statistical analysis to create recommendations about teaching mathematics at all school levels (The Cockcroft Report, 1982). 
The report states that:
· Mathematics provides a mean of communication. 
· There should be more opportunities for discussions and practical activities during mathematics rather than continuous sums.
· Children enter school with different abilities and understandings which should all be considered.
· Mathematics should be learned to develop powers of logical thinking and the use of numeracy across other fields. 

Teachers Responsibilities for teaching Numeracy
All teachers in schools have a responsibility for developing and assessing numeracy skills across the curriculum. Learners are expected to be able to extend their numeracy skills in different subjects, for example, weighing and measuring in cooking or reading tables, graphs and map reading in geography. 

Mathematics is boring right? Teachers are responsible for making it as fun as possible, in order to keep students engaged. This can be done through:
· Group work 
· Learning through play
· Differentiation of work in class
· Progress towards a twenty-first century curriculum
· Letting the students choose how they want to learn the given information
· Follow guidelines from the Qualifications and Curriculum Authority (QCA) to use a good curriculum design that centrals literacy and numeracy, that is used for the entire school experience (Fox & Surtees, 2010). 
· Using the Literacy and Numeracy Framework (LNF) (2013) planning tool to develop opportunities to incorporate literacy and numeracy across the whole curriculum (Welsh Government, 2013).

 “In primary and secondary schools, planning for developing literacy and numeracy skills need to be truly cross-curricular rather than focused on English, Welsh and mathematic lessons” (Welsh Government, 2013 p7). 

Learning Through Play
For the Early Years Foundation Stage (EYFS), key stage 1 and key stage 2, many of the lessons planned to teach are learning through play and the ideas stem from the student’s interests. Also, for these early stages of school, the learning environment plays an exceptional role to the learning and understanding of literacy and numeracy. Where possible, the teacher should have hands on exploration tasks prepared which can take place inside and outside of the classroom. 
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The use of real-life situations or objects are highly preferable, where children can learn about future life experiences through enjoyment. For example, a play area set up as a shop where exchanging money is encouraged (Fox and Surtees, 2010). 

“Play opportunities and environments that promote play, exploration and hands-on learning are at the core of effective pre-primary programmes” (UNICEF, 2018). 
(Birt, 2021)
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Numicon

What is Numicon?
· It was developed by education publisher Oxford University Press. 

· A learning aid used to help children come to terms with counting, calculating and much more. 

· It is used in primary schools, mainly the early years and key stage 1, but is also used in special schools or for those with additional learning needs (ALN). 

· A multi-sensory approach to learning.

· Numicon is a system of flat plastic shapes, ranging from numbers 1 to 10. Each shape has holes in to represent its number and each have their own colour. 
(The School Run, 2022)


How Numicon Works? 
Numicon gives children a visual image of what numbers look like. With the use of the plastic shapes, children begin to see the relationship between numbers when arranged in order. It also helps to create a foundation of understanding numbers, which learners can build on as they progress (Twinkl, 2022). 

Children typically progress through 4 stages:
1. Pattern – grouping shapes together that match
2. Ordering – putting the numbers in order from smallest to largest or vice versa
3. Counting – counting the holes in order to find out which number each piece represents
4. Early calculating – using the pieces to solve problems, for example adding a 5 piece and a 2 piece to create 7. Why is Numicon used?
· To make numbers more visible for children, through the use of multi-sensory activities that involve whole brain learning. 
· Children are able to hold, move, and manipulate the pieces in order to achieve the multi-sensory approach to learning mathematics. 
· It can be used as a standalone mathematics programme, or alongside other resources. 
· It is a well-structured programme that is easily adaptable for those with additional learning needs (ALN).  
· Helps to assess learner’s development and understanding. 
· Includes a variety of development options to tailor your class needs. 
(Oxford University Press, 2022). 







Element 4 – Video 

https://web.microsoftstream.com/video/d20b0c88-af13-403d-8003-ea7a5029876d 


Element 5: Evaluation of the Resource

Numicon has become an extremely popular mathematical resource which is used by teachers and school support staff to support the development of numeracy for students. Numicon is a multi-sensory approach to learning, which gives individuals an opportunity to learn through sight and touch. This is a positive approach for those individuals who are kinaesthetic learners – who learn by doing (Twinkl, 2022). Each Numicon piece is given its own colour as well as its own number, therefore learners are able to visualise them mentally. When the pieces are arranged in order, it gives learners a visual and physical representation of the connections between each number, and it makes a stable order of the number system (for example, the next number is ‘one more’ or ‘one less’ (Nye, Buckley & Bird, 2005). As children progress with the development of their mathematical knowledge and skills, Numicon can be used for more complex ideas, such as number bonds or doubling numbers. Numicon helps to lay the foundation of understanding numbers, which will be used all through school. It can be used as a standalone maths programme, or it can be used flexibly alongside other resources (Twinkl, 2022). 

The Numicon programme itself has a clear system and step by step teaching guide which is easy to use, and all activities are related to the National Numeracy Strategy, which provides a standard curriculum for learners in Wales and England (Nye, Buckley & Bird, 2005). The Literacy and Numeracy Framework (LNF) splits the skills that are expected of children to acquire between the age of 5 and 14 into four strands. These include developing numerical reasoning, using number skills, using measuring skills, and using data skills. Numicon falls under the developing numerical reasoning strand, as well as using number skills. Developing numerical reasoning is the skill of transferring maths skills into a variety of everyday situations as well as between cross-curricular subjects. Using number skills is the concept of recognising the relationship between numbers. This strand also covers money, estimations, and making a link between mathematics, the wider curriculum, and everyday situations (Welsh Government, 2013). Teachers and learning assistants reported that Numicon provides them with a clear well-structured curriculum which is easily adaptable for children with individual needs, through the use of the materials and variety of appropriate activities provided (Nye, Buckley & Bird, 2005). The number skills strand is similar to critical numeracy, in regard to linking mathematics to everyday situations. Critical numeracy is the ability to make decisions about everyday situations that involve the use of mathematical concepts. Watson states the key elements in developing critical numeracy, which include giving students an opportunity to create things using their own knowledge, to make sense of mathematical concepts, and an opportunity for exploration with others (Watson, 2009). Numicon helps to create a foundation for a critical approach to learning through the development of basic number skills and understanding for children and young people. All Numicon activities aim to develop a learner’s knowledge and understanding of basic numeric skills and recognising number patterns each to their full potential. 

Numicon also acknowledges that to understand what numbers are, children have to generalize. It follows the advice given by Jerome Bruner (1960). Bruner’s work was linked to the theoretical approach of constructivism, a cognitive approach to learning, which is defined as making meaning of experience for oneself (Blakemore & Frith, 2005). Bruner stated that children are active learners and that teachers should use children’s imagery and actions to prepare them for their use of mathematical symbols whilst communicating and thinking (Numicon, 2016). Bruner claims that children learn about the world through their own hands and actions. He claimed that any subject can be taught in some form at any stage of an individual’s development. This can be done in a way where complex information is introduced at a simplified level first, and then it is revisited in a more complex way later on in the curriculum as the learner is encouraged to use existing knowledge and experiences to link to learning. This he termed ‘spiral curriculum’ (Bates, 2019). Numicon follows the spiral curriculum model through the use of the Numicon Handbooks where the information learned previously is revisited and solidified. This creates a logical progression from the simplest ideas to the most complex. 

The Numicon pieces are commonly regarded to as toys by children, because of their bright colours and unique shapes. This can help children to stay actively engaged in work, but also can act as a play device for those in the early year foundation stage (EYFS) who have very little understanding of what they are. As children incorporate the shapes through play, it encourages social learning, interaction and will familiarise them with the shapes they will regularly use later on (Twinkl, 2022). Teachers and support staff found that children were immediately engaged with the Numicon pieces. Although, some did not want to do the number activities specifically, they were still involved with the task through wanting to manipulate and discover each piece (Nye, Buckley & Bird, 2005). In school A, children are provided with Numicon pieces during sensory play (with sand, soil, water, or pasta), to encourage the visualisation of the pieces before using them for numeracy. 

Numicon assessment cards can be used in order to record the progress of the learner. Assessment cards that follow the Numicon activities makes it clear for teachers and learning assistants to see where the learner is at and what needs to be worked on for that session. Assessment sheets provide staff with a notes section, in order for comments to be made on how the learner managed to do the activity, if there were any difficulties or if the activity was easily done. Assessments are important to record and recognise the progress made by a learner and are critical to the teaching and learning of a subject. Assessments should take part during specific stages of a learner’s journey, not just at the end. Formative assessments are those that are on-going, which are based on giving effective feedback to learners in order for them to do better in the summative assessments. A summative assessment is the summing up of the learning and is completed at the end, in order to sum up your achievement. A summative assessment is about the end product instead of the process, and it determines whether the learner objective has been achieved (Bates, 2019). 

A recent study conducted by Oxford University Press (OUP) indicated that Numicon is heavily relied on by many teachers and are a highly recommended teaching tool (Twinkl, 2022). The study revealed that ninety-three per cent of primary school math teachers that were surveyed, used Numicon with key stage 1 groups, eighty-one per cent used it for the Early Years Foundation Stage, and fifty-seven per cent with key stage 2. The findings went onto state that ninety-one per cent of the primary schools surveyed found Numicon to have a positive impact on children’s learning (D’Angelo, n.). The key benefits of Numicon include the clear structure of the Numicon programme which enables teachers and support staff to differentiate the mathematic curriculum if needed. Numicon enables teachers to see what the learner is thinking through the manipulation of the pieces, which is important to identify the strengths and weaknesses of the learner’s understandings. It can be beneficial for the teaching of everyday number skills such as money, as well as actively engaging children who are highly motivated by the attractive shapes and colours. However, Numicon is occasionally labelled as a resource for those with additional learning needs and parents may hold a negative opinion on Numicon if they do not want their child to be recognised as needing additional help (Nye, Buckley & Bird, 2005).

To conclude, Numicon is a highly recommended teaching tool for those who are teaching the Early Years Foundation Stage, key stage 1 and key stage 2 groups. Numicon is a multi-sensory resource, that gives learner’s a visual and physical representation of numbers, and it gives teachers a well-structured curriculum that is easily adaptable to suit an individual’s needs. Poor numeracy affects the learner’s ability to succeed in higher education, the workplace and everyday life. Increasing the level of basic literacy and numeracy skills is essential to increasing the economic growth (Satchel, 2020). Numicon can be used for improving critical numeracy, where individuals have the ability to make mathematical decisions in everyday situations. Numicon can be used at any stage of a learner’s numeracy development stage, whether its for a simple mathematic activity such as matching, or a more complex activity such as subtraction. 



































Element 6 - Reflection on your learning in this module

Gibbs (1988) indicates that learning happens from experience and happens in a particular sequence. He formed ‘Gibb’s Reflective Cycle’, that is split into six detailed parts which provides questions that acts as prompts in order to gain a better understanding of the learning experience. The first step asks you to describe what happened in detail, before moving onto step two which asks for a description of your thoughts and feelings surrounding what happened. Step three is one of the most important steps, which is titled evaluation and asks us to examine what was good and bad about the experience. Gibb’s step four that is titled analysis helps us to think deeper about the experience. It includes looking at the experience from different perspectives to try to understand what was happening and why it happened. The last two steps of the cycle are crucial if you are wanting to learn from the experience, with step 5 being ‘conclusion’, we are encouraged to think of alternative approaches that we could have done differently. The cycle ends with ‘action plan’ where Gibbs asks us to reflect on what we would do if this same experience was to arise again (Bassot, 2016). 

With regard to Gibb’s Reflective Cycle, the learning I have undertaken during this module has been focused on mathematics and teaching numeracy. This module was aimed to improve understanding of the political and social context of developing numeracy skills. It aimed to give us the opportunity to reflect on our own role in enhancing learning in order to increase the levels of numeracy within our workplace. The learning outcomes for this module was to evaluate the link between numeracy and other curriculum areas, as well as examining the rationale behind monitoring and assessing numeracy which included the use of summative and formative assessments. I expected the module to be relatively difficult and I thought that I would struggle to enjoy this module as my initial feeling was extremely pessimistic. This feeling was due to the fact that I did not enjoy mathematics at school, and I currently work in an environment (School A) where there is not an enormous push on specific mathematic or numeracy lessons. Instead, our main aim through teaching is to equip the pupils with the most important skills, knowledge and understanding that is necessary to be able to adopt a more independent lifestyle, and to make choices that are most suitable for them (School A, 2018). My everyday environment includes physiotherapy, behaviour management and an increased emphasis on the development of life skills that are going to equip pupils with the skills needed for the transition between school and adulthood. These skills are not based around specific mathematic lessons but range from everyday jobs such as laying the table, to preparing food, to learning how to cross a road safely. 

However, during this module I have learned that numeracy is all around us, even when we do not recognise it. I have recognised the importance of numeracy for children and young people to develop logical thinking skills that are mathematically enriched, in order for them to adopt certain skills that are needed for adult life. Individuals are required to be numerate, where they can tell the time, solve basic problems, make estimations (for example, distance or time to a given place), and to deal with money (BKI, 2021). Some schools are educating students for whom the expectations set by the National Curriculum do not correspond with their age. These schools experience curriculums that aren’t subject specific but are designed to develop the children and young people physically, socially, and emotionally (The Key, 2021). 

The main challenge for me during this module was that I did not participate in any of the lectures or group discussions, due to being involved in other commitments which run at the same time as the lectures. If I were to be involved, I would have discussed which resource I was going to use. Another challenge for myself was that I chose a resource that was widely known and one I thought I could find a lot of relevant information on. If I were to do this module again, I would use a resource that may not have as much evidential information, but one that I use daily. Most work activities we do in class are ones that we have created ourselves but are more suitable for our individuals. Pupils at school A receive a broad and balanced curriculum that is designed and adapted to fit their anticipated future needs, which are created by their individual development plans (IDPs), annual reviews, and transition plans (if above 14) (School A, 2017). 
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