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                         Element 1: Why is good numeracy important?

Haley (2022) included that numeracy has been known as a key contributing factor to developmental growth around the globe. Numeracy will help in everyday lives including computing and money management. This essay is going to include why good numeracy is important, linking it to the wider contexts.
BBC news channel (2008) states that an interim report by Sir Peter Williams who is the director of research, chief executive and chairman of Oxford instruments, says that the UK is one of the few developed nations where it is acceptable to profess an inability to do maths. Porter (2015) who is a deputy head of education also had similar findings to this which included that the public response to success in maths is still not like other subjects, many people continue to accept the viewpoint that numeracy is natural, therefore it is socially accepted for people to naturally have an inability to do maths.
Linking numeracy socially, Guzman and Craig (2018) both state that there was a debate on the need to improve numeracy versus defining numeracy. Bass (2003, 247 argued that it wasn’t necessary nor productive to achieve an exact definition of numeracy. On the other hand, scholars in the newer forming fields of numeracy education were working to establish numeracy as something worth education's attention. Now Karaali, Villafane Hernandez and Taylor (2016, 1) claims that scholarship in the world of numeracy is thriving and the arguments against numeracy has shifted to making it difficult to find people who disagree that numeracy matters. Best (2008) states that although the people prompting numeracy come from a range of disciplines, they share the same opinion on the disappointment of many students unable to apply skills in practical situations. Learners today spend more years studying maths than others have in the past, yet critics argue that innumeracy is still a serious problem, these learners have difficulty applying their maths skills to real-world situations. Gov.UK (2023) included that despite maths being a core skill, people often overlook the value of maths and it is socially accepted for people to be bad at maths. 
Linking numeracy politically, Prime Minister Rishi Sunak states that “I won't sit back and allow this cultural sense that it’s okay to be bad at maths to put our children at a disadvantage” (Gov.UK 2023). His vision is to ensure that all young people develop the skills they need to be successful. He also included that higher maths attainment would grow the economy, creating better paid jobs and more job opportunities. Anti-maths mindsets must be changed to boost growth, maths is essential for providing young people with the knowledge and skills they need to be successful in future jobs. In line with this is the Welsh Government mathematics and literacy plan (2023) which includes that their national mission is to achieve high standards for all and giving children the experiences, knowledge and skills that they need for employment, lifelong learning and active citizenship. 
[bookmark: _Int_qjDpA0Yc]The Pisa study that is run by Adreas Schleicher every 3 years to 15-year-olds in 80 different countries. It assesses students in reading, maths, science and literacy. Results from the Pisa study (2022) show that the average PISA score of 466 for maths in Wales in 2022 was lower than the OECD average score of 472. Welsh Government (2023) included that the sample for Wales did not meet the PISA standards. Bulman (2018) includes that academics have warned that England and Nothern Ireland are facing a crisis in financial literacy skills, as research shows that one in three people cannot work out the correct change from their shopping. According to a study by researchers from University College London and the University of Cambridge, the two nations are the worst global performers on everyday financial numeracy tasks. It also shows that four in 10 people couldn’t apply discount to products correctly. National numeracy (2018) included the findings from the skills for life survey (2011). The findings showed that nearly half of the UK’s working age adult population (49%) have numeracy skills that are equivalent to children at primary school, entry level 3 or below. Insider.co.uk (2024) also includes that Abrdn research reveals 23 million Brits have poor financial literacy. Abrdn asked its ‘big 3’ financial literacy questions, the research suggests that 44% of UK adults have poor financial literacy. A fifth of UK adults were unable to answer the big 3 financial literacy questions correctly. While 24% only answered one of them correctly, this is a huge number of Brits who have poor financial literacy. Having poor financial literacy would have a huge impact on adults as financial literacy helps people within their everyday lives for the rest of their lives, it helps with bills, decision making, credit cards, finance and debts. National Assembly for Wales circular (2005) also includes that society suffers from deficits on basic skills. The amount of People being productive and competitive at work and in businesses are lower than what they should be, cultural life is affected and children of parents with poor basic skills are more likely to struggle at school.
In conclusion, the statistics show that that there is still a high number of adults and children who have the inability to do maths and numeracy, therefore it is important for something to be done to change this. Number champions (2022) argue that it is important for children to have numeracy skills for them to develop a tool kit for everyday lives. Basic maths is used for measuring heights, estimating quantities, planning journeys, cooking, managing income, medication, working out at the gym, patterns, numbers, designs, alarms and many more. As you can see it is always around us. As an adult who has good basic maths the importance of maths probably goes unrecognised but an adult who finds numeracy difficult will recognise how much of a barrier it can be within their everyday lives. Rishi Sunak (2023) argues that the future economic growth depends on reducing poor numeracy and increasing the potential of all young people. When an economy grows, poor numeracy cannot cost the economy billions a year or leave people more likely to be unemployed. Maths and numeracy are important for the well-being of the future children, whether that is through developing skills and learning about personal budgeting and financial literacy, increasing a person's future employment and earning potential or adding value to the Welsh economy. 
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  Element 2 – what can schools do to encourage numeracy?
Guzman and Craig (2018) include that “It is difficult to find people who believe numeracy is improving”. They believe that it is important to revisit the importance of numeracy and its education. One of the reasons why people think numeracy isn't improving is because we have a maths education that doesn't understand the importance and benefits of numeracy, calling for an education reform. Would you agree? 

Why schools should encourage numeracy.

The Welsh government (2023) states that statistical release on patterns of attainment in reading and numeracy based on national-level data from personalised assessments, shows that learner's attainment in numeracy has been negatively impacted by the pandemic. With this in mind schools have a job to encourage and teach maths and numeracy skills and the importance of maths to get children to enjoy and be confident in maths. National numeracy (2022) states that having good associations with maths helps to keep children and young people engaged and learning. Research shows that children as young as 6 years old can experience maths anxiety, so it is important to support children from the start. 

[image: ] (First discoverers, ND)
Policies
The Welsh Government have created a mathematics and numeracy plan policy (2023) that schools must follow, it aims to:

·  support learners to realise the four purposes of the curriculum for Wales so they can become confident with maths and numeracy skills. They can then apply their learning to support them in life and work. 
· Have an education system that can apply meaningful mathematics and numeracy learning across areas of learning and experience. 
·  Develop learners to have a positive change in mindset towards mathematics and numeracy to support learners with the skills, experiences and knowledge that they need for lifelong learning and employment.

Pedagogy: 4 essential learning theories 
Behaviorism - Children would be conditioned to learn their times tables and other maths skills through repetition, children would have the Kane as a consequence and the teachers would be in charge. Linking this to Skinners (1938) behavioral theory where children are conditioned to behave in a certain way. Nowadays teachers create fun ways for the children to learn maths and numeracy. Teachers aim to develop children's confidence within numeracy.

Liberationism – is the theory that believes that children should be free, linked to Freire’s liberation theory (1970). Peter (2024) states that Freire believes that education should not be provided through one-sided imposition by teachers. In accordance with this, teachers today provide opportunities for children to take charge of their own learning, to think for themselves, ask intelligent questions, approach problems with confidence, think quantitatively and to see through mathematical eyes. 

 Social Constructivism- is the idea of learning from and with others, linked to Vygotsky (1968) and Piaget (1936) social constructivism theory that believes knowledge is developed through interactions and communication between people in the world. Schools can promote this by giving children opportunities to work in groups or with a partner, discuss their answer and findings with a partner and to develop maths questions for a partner. 

 Connectivism – is the use of technology in schools. Schools encourage this by having online games for the children to play and online learning opportunities. It's enabling to use online platforms such as AI to further educate themselves and being able to research and take charge of their own learning. 

Critical pedagogy 
The necessary teaching training college (2022) includes that Critical pedagogy is a philosophy of education that encourages learners to be critical towards their reality. It also encourages children to develop maths curiosity and to solve problems. The inquiry encourages learners to be risk takers. This is often associated with the pedological thinker Freire pedagogy of the oppressed (1970). Freire institute (ND) includes that Freire developed an approach to education that links the identification of issues to positive action for change and development, which leads us to think about how we can read the society around us. 
Critical numeracy
In 1978 the Labour Government inquired to consider the teaching of maths in primary and secondary schools in England and Wales. The Cockcroft report (1982), which is an article on critical numeracy acknowledges that every child should learn mathematics at school as it is regarded by people as being essential. It would be very difficult, maybe impossible, to live a normal life in many parts of the world in the 20th century without making use of maths. The report also ensures a link between the mathematical curriculum and the skills that are needed for future education and adult life. 
Comparing the two
Numeracy in the news (2009) includes that critical numeracy is the ability to make decisions about everyday issues which involve mathematical concepts. Critical numeracy means understanding, thinking critically, community and creativity. Critical numeracy and Freire's pedological thinking are linked in a way that they both include society and community and how we should think critically within and towards reality and everyday issues. The dimensions for critical numeracy are shown below. 
  [image: ]   (Teacher, ND)


How numeracy can be encouraged in schools.
Teachers can create fun ways for the children to learn maths and numeracy. National numeracy (2022) includes that Schools nowadays can encourage numeracy through having number days, number maths displays, maths working wall, linking school and life events to numeracy such as school fairs and sports day and using maths and numeracy to create fun games, encouraging the children to think critically, and giving opportunities to develop financial literacy skills.  The children can have opportunities to take charge in their own learning by exploring different resources and ways indoors and outdoors to help them when working out questions, working with friends and playing maths games. 
The Welsh Government (2023) includes that Numeracy is included in legislations mandatory cross curricular skills within the curriculum for Wales. Schools and settings must support learners to develop skills. When schools are planning learning experiences for the children, they will ensure that all learners progress, supporting them to recognise the four purposes of the Welsh curriculum and improve their opportunities for the future. Schools will be supported to understand the purpose of maths and ensure children have opportunities to experience maths and numeracy in real- life situations as part of their learning. Schools can also support learners to build confidence, resilience and self-belief in maths and numeracy by embedding and making maths and numeracy fun, cross curricular and using it within other subjects. Schools should ensure that they develop a strong vision of learning and teaching which will recognise the role of the learning environment in supporting effective learning. 

[image: ](Euro schools, 2023)
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 Element 3- Information sheet about Numicon 
What is Numicon?
Twinkl (ND) includes that Numicon is a  programme which was originally developed by the Oxford University press. Numicon are shapes with holes, they come in different colours and sizes. Each one represents a number from 1-10. Numicon can be used indoors or outdoors. Oxford University press (ND) includes based on a concrete-pictorial-abstract approach, numicon uses structures visually to help the children explore and understand mathematical concepts. According to EDShed (ND) this approach is a process of using physical equipment to represent numbers, followed by pictorial representation to represent the equipment and then moving onto the abstract. This approach was inspired by the work of Bruner who developed the process in the late 1960s.
                                         [image: ] (Tuck, ND)

Numicon and its purpose
 EYR (2021) states that Numicon is seen as a successful approach to teaching children maths in primary schools. Numicon helps children develop skills within maths and numeracy. Numicon also helps children to see connections between numbers and can support children as they learn early maths skills, the children can also start to recognize and explore the relationship between different numbers. Numicon can be used to create a number line which is more of a visual way of learning and will enable the children to develop the skills of ordering numbers, one more and one less, and how to use a number line, these skills can then be transferred to solve further maths and numeracy problems. Oxford Owl (2020) includes that the multi-sensory approach of numicon helps children to develop and improve their mathematical fluence, reasoning and problem-solving skills.                                                         [image: ]   (Tes, ND)

Ages and groups of children that will benefit from numicon. 
Numicon can be used with any age across primary schools and to help bridge the gap to comprehensive. Numicon is seen as a multi-sensory way of learning which includes physical and visual aids to develop deep and sustainable understanding of abstract topics. According to Structural learning (2021) multisensory activities are essential because they include whole brain learning. Multi-sensory techniques mostly include concrete objects and visual teaching, they help the child to both see and feel the characteristics of the concrete object. This is the idea that children think not only with their heads but with their hands and body too. This is particularly beneficial for children with ALN, children who find maths more challenging than others and kinesthetic learners who learn best by physical activities and hands on experiences. This links to Dewey's learning theory (1897) which includes that we learn best by doing and actively engaging rather than just listening and memorizing facts (structural learning, 2023). 
Demonstrating progression
[bookmark: _Int_wz2d8Jjp]Third space learning (2024) includes that children will go through 4 stages with numicon to enable them to master number and the concepts they are being taught. The 4 stages include finding similarities and differences in the shapes, putting the shapes in order, counting the holes on the shapes and then using numicon for simple calculations. The Teacher will see progression when the child is able to recognise the numicon pieces and use them to work out harder maths questions. Eventually the child will be able to transfer these skills and move onto abstract. Teachers can measure progression by adding assessment opportunities wherever possible for the child to apply their knowledge and skills. The teacher can also assess and take note of progression when they are alongside the childs learning. Numicon can be used for self-assessment, the child can play different games such as matching the number to the numicon and checking if they have the correct answers, they can also use the numicon to double check their answers within their work.
                                               [image: ]  (Oxford education blog, 2023)
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Element 4- Video of the resource in action.

Video sent via email.





















Element 5- Evaluation of the resource. 

The resource I have chosen to use is numicon. I am going to critically evaluate numicon and the effectiveness of its.

Effectiveness of numicon
In my opinion I think that numicon is an effective resource to use when teaching and learning maths and numeracy. One the main reasons why I think numicon is effective is because of its multi-sensory approach. Structural learning (2021) includes that in recent years there has been growing evidence that children don't just think all alone in their head. Using their hands, eyes and voices enables children to gain rich learning experiences and to see and feel the characteristics of a concrete object. Numicon takes learning from abstract to concrete, supporting the children to gain more of an understanding of their work. The multi-sensory approach links to Dewey's learning theory (1897). Structural learning (2023) includes that Dewey's learning theory is the idea of children learning best by doing and actively engaging rather than just listening to the teacher and memorizing facts. 
Another reason why I think that numicon is effective is because it is beneficial for all learners. With numicon being a physical resource it is beneficial for KS1, KS2, can be used to fill the gap to comprehensive, ALN learners, learners who find maths more challenging, kinesthetic learners and numicon has even been used for interventions. EYR (2021) includes with numicon being a physical resource, each shape being a different colour and having a certain number of holes to represent the numbers, children will be able to easily see the connections between numbers and notice patterns. 
I think numicon is also effective because of its ability to teach and support a wide range of areas in maths and numeracy. Twinkl (ND) states that numicon can help support children with number, number ordering, place value, patterns, number bonds, addition, subtractions, odd and even numbers and counting. In addition to this numicon aligns with the Welsh government literacy and numeracy framework (2022) which includes developing numerical reasoning, drawing and understanding the basic structures of maths and applying them in different contexts and using number skills.
[bookmark: _Int_Q36Y1Spg]Numicon helps children to avoid maths anxiety. Twinkl (ND) includes that learning about numbers can be challenging for some children. Alot of children find it difficult to understand the concept of numbers and it can often be because of their abstract quality. Children can find it difficult to make connections between numbers. The difficulty that children may face in maths and numeracy can lead children to become nervous, anxious and lower their confidence, numicon shapes can be beneficial to help children overcome this. Numicon are designed to help children communicate mathematically by being hands on it helps children to reason mathematically by using language as well as concrete representations that explains their way of thinking. Numicon can be used to make connections between numbers and the values they present, giving children a solid foundation that will enable them to approach maths learning with confidence throughout their learning experiences. This aligns with the Welsh Government mathematics and numeracy plan (2023) where the aim is to review grant programmes to ensure they focus on supporting all learners to build confidence, resilience and self-belief.

Disadvantages:
Even though I think numicon is an effective resource in many ways there are still disadvantages to it. With my experience of using numicon if you are working with a child who doesn't recognise numicons colour or shape and they choose to count the number of holes instead, they need to be able to count from 1-10 in order reliably to enable them to count the number of holes correctly. I have worked with some learners who for example is holding a number 4 numicon and thinks it is 5 because when they have counted the holes the have counted 1, 2, 3, 5. 
Another disadvantage would be that numicon doesn’t align with all four strands of the Welsh government literacy and numeracy framework (2022). It would be difficult to use numicon to develop measuring and data skills.
Third space learning (2024) states that although there are advantages to using numicon as a resource in schools. There are also some potential disadvantages to consider. These include; Numicon can be seen as toys by the children so that children might play with them rather than using them for mathematical purposes, children could become reliant in the colours rather than the numbers and Children should work towards numerals and symbols and numicon alone do not have these.
Progression
Numicon is a useful resource to use to support children with progression. When children are using numicon they usually go through 4 stages before they master number and the concepts they are being taught. Third space learning (2024) includes that the 4 stages are:
· Pattern- where the children will find patterns or similarities and differences in the shapes. 
· Ordering – where the children will put the shapes in order from smallest to largest and vice versa. 
· Counting - where the children will count each hole one by one which gives the children the knowledge of what piece represents
· Early calculating- where the children will use the numicon to work out simple calculations. 
Using numicon the children will be able to progress to eventually be able to work out calculations in maths, they will then be able to transfer these skills to work out abstract and more challenging maths questions. 
EYR (2021) also includes that the numicon apporach became a valuable addition to the classroom. When children were using numicon, achievements were raised and sustained over time as children progressed through the national curriculum. 

Conclusion
In conclusion I think that numicon is a very effective resource to use within mathematics and numeracy. This is because of the wide range of mathematics areas that numicon can support with and the wide range of learners that can use nunicon to support their learning. Oxford university press (ND) includes that numicon has been proven to have a positive impact on children's enjoyment as well as giving them confidence to show how and why they got their answer. Structural learning (2021) states that numicon is regarded as a leading approach to teaching maths in primary schools. 
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