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Are you aware of the importance of numeracy skills?

Firstly, what is numeracy? 
“The application of mathematics to solve problems in real-world contexts – plays a critical part in our everyday lives, and in the economic health of the nation” (Welsh Government, 2019).
Learning numeracy empowers us, gaining numeracy skills improves our ability to engage in our world. We become capable of interpreting data and then making balanced judgments from our interpretations (Jeffrey, 2019).
By just acquiring an acceptable level of numeracy, many factors in your life will be improved. Your education, career prospects and social life will all be enhanced (Kangang, 2021). 
Your ability to write, read, and understand numerical information can greatly affect your employability (Kangang, 2021).
It seems we are required to hold a more numerate mind now than ever before. Employers place more emphasis on numeracy skills; numeracy tests are increasingly used as part of the recruitment process (Kangang, 2021). 
Numeracy is a vital skill needed to develop logical thinking and reasoning of strategies we use in our everyday lives (Welsh Government, 2019).

Why does numeracy matter?
Numeracy provides us with the information needed to critically question any given statistic and economic data (Ernest, 2016).
Numeracy helps structure inquiries and research through a firm foundation providing a secure basis for further knowledge (Ernest, 2016).
Did you know that if we engage in numeracy at an early age, we are more likely to achieve higher numeracy? (Hwang, 2020).
Engaging in numeracy at an early age encourages self – efficacy, creating a positive perspective towards numeracy which will become the basis for acquiring new mathematical knowledge (Hwang, 2020).
Numeracy helps individuals develop cognitive skills needed for problem solving in our everyday lives (Hako, 2021).
Did you know you are unconsciously using numeracy throughout your day?
How you may be thinking, I am not answering any mathematical questions and certainly not using mathematical formulas.   
Well, let me explain, numeracy is involved in many different aspects of our daily lives without us even realising it.  If you pay bills, use public transport, or can simply tell the time then you are using numeracy. 
Here are some others:
Measuring out ingredients – adding or deducting depending on the number of guests. 
Working out journey times – When you will arrive or depart from your destination. 
Measuring medicine dosage – knowing how much to take and what time to take it. 
Deciding on your mortgage or monthly rent – what can you afford, what are the interest rates (National numeracy, 2022). 
Can you think of anymore?
Our ability and confidence with numeracy impacts our lives socially, financially, and professionally (National numeracy, 2020).
As many as one in three adults cannot work out the correct change during a shopping trip (Bullman,2018). 
It can even affect our health and wellbeing; numeracy can help us make sense of economic news, statistics, and health information (National numeracy, 2022).
"Good numeracy is the best protection against unemployment, low wages and poor health" (Schleicher, 2022).

Do you think it is socially acceptable to admit a lack of numeracy skills?
Your answer to this question will depend upon your experience of numeracy.  
It has been claimed that British people boast about their lack of numeracy skills, there seems to be some acceptance that people perform poorly within the subject (The Guardian, 2018).
However, there may be underlying issues that cause barriers to numeracy such as dyslexia, dyscalculia, and other additional learning needs (The National Strategies primary,2009). 
Still, a divide seems to present itself; some people grasp numeracy quickly whilst others are still trying to figure it out (Dweck,2008).  
Do we have a moral obligation to understand numeracy?
Below is a study which reports how some of the British public view numeracy.
Which answer would you give?
[image: NN2]
(Kings College London, 2019)
Did you know that 85 percent of children placed in a bottom set for numeracy remain there throughout their time at school? (Boaler,2008).
Does poor numeracy affect our economy?
The short and simple answer is yes.
This level of poor numeracy has an effect on the economy estimated to be around 20 billion pounds a year (Richards, 2017).
So what, I hear you say? it does not affect me personally, well think again. The average personal cost is around £460.00 a year (National numeracy,2016).
What else could you do with that money?
Poor numeracy affects the social and political aspects of our lives. 
A study found that people who have poor numeracy skills are more likely to experience difficulties obtaining and maintaining a full-time job; they may experience limited training opportunities, and poor pay (Bynner, 1997). 

Numeracy is a crucial life skill, so why is it that 49 percent of adults have a numeracy level of a primary aged school child? (Foss, 2020)
The Welsh Government are aware of low levels of numeracy within Wales, to help combat this issue the National Literacy And Numeracy Framework were introduced. There are many policies, frameworks, and curriculum changes happening year upon year to ensure a high level of education is made possible for everybody (Welsh Government, 2016).












How can schools develop numeracy effectively?
Firstly, we must not underestimate the importance of early numeracy in childhood.  We must provide the next generation with firm understandings (Yelland, 1998).  Teachers must help eliminate any barriers to enable the learner to obtain the fundamentals needed to understand numeracy (Donaldson, 2015). 
Technology is rapidly evolving and so are children’s lives; it is even more important now to engage their curiosity, imaginations, and encourage free-thinking (Gonzalez, 2002).  Teachers can implement this by making lessons more engaging through the use of different materials, technology, and resources (Donaldson, 2015). 
The effective provision of pre-school, primary, and secondary education (EPPSE) is a continuous large-scale study that has conducted research into the mixed method teaching approach. It has followed and recorded the progress of 3,000 children since 1997 (Department For Education, 2013). 
This study provides a greater insight into pedagogical strategies used within schools to implement numeracy (Sammons, 2006). Schools can incorporate these strategies into their lessons to improve numeracy skills. 
Have you heard of the word pedagogy before?
Have a go at pronouncing the word pedagogy, it will be fun I promise. 
Pedagogy is the philosophy, method, and theory of learning, it is specifically referring to the teaching of children (Satchel, 2022).  Pedagogy is simply the mixed teaching methods approach to support the interactive process between the teacher and learner (Donaldson, 2015).


	Four elements of critical pedagogy
	How schools can develop critical pedagogy

	Knowledge and understanding 
	Develop knowledge that is relevant to the learner as well as globally significant.  Realise the usefulness of numeracy which fills the world around us.

	Investigating patterns
	Develop an understanding of concepts which create connections throughout learning. Divulge in the excitement and satisfaction of a numeracy discovery.

	Communications in mathematics
	Develop appreciation of communication and information technology within numeracy. Acquiring transdisciplinary and disciplinary skills. 

	Reflection in mathematics
	Encourage critical reflection of their own work and others to empower them for the next workload. Take action as a consequence of their own learning.   


(International Baccalaureate, 2008).
Learning theories are a part of pedagogy, learning theories are just different approaches to teaching. We are going to explore two; behaviourism and liberationism. Read on to learn how teachers can use them to develop numeracy. 
Behaviourist pedagogy – Skinner (1995) defined behaviourist pedagogies as teacher-led. Lessons are conducted through repetition and behaviours are conditioned and controlled by reinforcements. This approach relies on the observable actions of the learner to prove learning has occurred. Lessons are classed as low risk with the teacher following a structured lesson plan.
Positives for numeracy: Immediate feedback provides positive guidance for learners. 
Practise makes perfect: repetition, assess through tests, exams, and quizzes.
Negatives for numeracy: The internal progress or understanding of numeracy is not assessed; learners are not encouraged to develop their critical thinking skills or self-expression (Greenwood, 2020).
Pedagogy of liberationism – Freire (2005) defined liberationism as liberating learners through education lessons that are student-led. Learners have more control over their learning and how they learn. Teachers become guides allowing freedom, lessons are taught through multiple methods. Learners are encouraged to interact and discuss sharing experiences, gaining different perspectives. Lessons become high risk, not being conducted the traditional way with a lesson plan.  
Positives for numeracy:  Boosts critical thinking allowing individuality for all learners. Learners gain different perspectives that can transfer into adult life. 
Negatives for numeracy: Group work and student-led lessons are classed as higher risk. Learners may not achieve the overall goals in the set time.  
Now we will apply that to numeracy. 
Critical numeracy helps learners recognise the value of their prior knowledge whilst empowering them to critically analyse numeracy and the world they live in (O’Keeffe,2019).  Critical numeracy develops social constructivism by acknowledging the importance of prior knowledge whilst gaining further knowledge and recreating it.  
Teachers can create scenarios where children undergo problem-posing (Freire, 2005).
What is problem posing I hear you say?
Well, problem-posing is a term coined by Paulo Freire. Freire believed all learners should be challenged to reassess and recreate their prior knowledge (Freire Institute, 2021).
To implement problem-posing teachers should:
· See learners as critical thinkers – Encourage learners to share their knowledge and experiences embracing different perspectives. Promote curiosity, evaluation, and questions (O’Keeffee, 2019).
· Connect pedagogy and the curriculum to the learner’s life – Connect their numeracy lessons to the learner’s life, issues, or events. By reflecting on real life events or critical issues, numeracy becomes more accessible to the learner (O’Keeffee,2019).
If numeracy was more relatable to your life, would it have made 
a difference in your learning?
[image: Primary years programme]


(International Baccalaureate,2008)

[image: Numicon guide for parents | Oxford Owl]
[image: 18 ways to use Numicon | parentutor.co.uk](Oxford Owl, 2021)
(Parentutor,2020)
Numicon develops a culture of reasoning with numeracy creating a shift in children’s mindsets. Instead of numeracy being made up of isolating facts, it becomes intriguing and full of connections that can apply to everyday life (Rickard, 2019). 

95% of primary teachers expressed that numicon had a positive impact on the child’s enjoyment of numeracy (Oxford Impact evaluated, 2020)
The UK government funded the numicon approach in 1996. This intervention would support learners of all ages and abilities. The success of numicon was measured by the dramatical improved SAT scores across all ability ranges (Wing, 2007).  

Numicon 
An inclusive multi-sensory intervention to help support the learning process of numeracy (Welsh Government,2019 )
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Numicon provides children with special educational learning needs and disabilities a tangible object to relate numbers to. Numicon aids the process of making numeracy relatable to their everyday life. Helping the learner to grasp the context of numbers (Orr, 2022)

(Broadmeadow special school, 2018)

Numbers 1-10 are physically represented as coloured shapes. These shapes have differing numbers of holes representing magnitude. The paring of shape, numbers and colours promote visualization and mental imagery of numbers. This is key to this learning approach (Rinaldi, 2020)



Teachers can make individual diagnostic assessments which then leads to a tailor-made programme for each child. Progress is carefully monitored with targets and regular liaison with class teachers (Cobb,2011).


Numicon is an effective evidence-based intervention to help support struggling learners age between 6 to 14 years old. This intervention is used with learners who are under attaining and require additional support to progress (Welsh Government, 2012).


[image: Improvement in Welsh PISA scores, but still some way to go – Senedd Home][image: Private Maths and English Tuition East and West Sussex | Discover and Be]
Early numicon trials reported 47% increase of learners achieving level 3 numeracy at key stage 1 and 72% increase of learners achieving level 5 at key stage 2 (Numicon, 2011).

(senedd Home, 2022)
(Discover & Be, 2018)
Numicon can be used to help young learners develop an understanding of multiplication (Gore, 2016)


https://web.microsoftstream.com/video/f50c72c0-f0ba-4f74-8b55-e34bdd6d7924Video  

Numeracy is an essential life skill that enables pupils to apply numeral facts, reasoning, and skills to solve problems. Learners typically develop these skills during a numeracy lesson however, to be fully numerate pupils must apply these skills to a wider range of subject areas (Estyn, 2021). If pupils are not secure in the basic fundamentals of numeracy, they cannot access the breadth of the curriculum and the abundance of opportunities it offers (Welsh Government, 2016) Building the fundamental foundations of numeracy is one of the key elements for the new Welsh curriculum (Donaldson, 2015).
To attain good numeracy standards schools are subject to inspections; Estyn is established under the Education Act 1992 funded by the Welsh Government to inspect quality and standards in education and training throughout Wales. Under the Education Act 2005 the chief inspector’s duty is to inform the Welsh government about the quality of education in schools (Estyn, 2022).
Estyn (2017) reported that numeracy can be transformed for low achieving learners by using a structured intervention; standards can be raised for all learners and the school. Interventions can be planned, designed, and delivered through different methods all targeted to the pupils’ needs. Interventions can be introduced at any time during education; however, it is more desirable to intervene at an early age (Wright, 2006). Dowker (2004) agrees with Wright (2006) whilst adding interventions that promote numeracy should be individualised including specific components that the learner displays difficulties with. 
Numicon is a multi-sensory intervention designed to facilitate learners’ understanding of numeracy; Numicon can be introduced to all aged learners who experience numeral difficulties regardless of abilities (Hussain,2021). By experiencing a solid, tangible, physical representation of numbers, pupils are better positioned to understand the abstract concept of numbers. Numicon is visual and tactile, enabling learners with sensory impairments to see and feel numbers, supporting their comprehension and understandings (Special Iapp, 2022). 

Furthermore, Numicon can develop pupils’ understandings of relationships between patterns and numbers (Hinch, 2020). Numicon is highly recommended to support children with additional learning needs. For a proportion of children, Numicon is crucial as it is more accessible to demonstrate knowledge of numeracy (Special Iapps, 2022).
However, by using Numicon, teachers will have to undergo new training to be able to deliver the intervention efficiently. Burke (2019) conducted a study that concluded teachers are overworked; the cause of this is the time spent on planning and administrating interventions and lesson plans. Teachers are spending seven hours a week on non-teaching tasks to help gain the requirements of the curriculum, interventions add to this workload creating additional pressure for teachers. Burke’s (2019) findings revealed that teachers became demoralised because of the long hours, low pay, and heavy responsibilities with a lack of resources.

As an intervention, numicon can be linked to Piaget’s learning theory of cognitive development, a constructivist approach. Piaget believed that the development of a child occurs through continuous transformative thought processes. Cognitive development consists of information processing, intelligence, language development, reasoning, and memory, all of which relate and apply to numeracy (Children’s health, 2022). The importance of a hands-on approach cannot be emphasised enough; this learning method provides pupils with opportunities to move from abstract ideas to those that are more concrete and permanent, allowing mathematical concepts and ideas to become tools for problem-solving (Ojose, 2008). As numicon is hands on and can be used through play based learning it can be used as a sensory learning tool; which helps children to reach a more concrete and permanent understanding of mathematical concepts. 
The constructivist approach is opposite to traditional pedagogy approaches in numeracy which rely on behaviourism. Skinner’s behaviourist learning theory focuses on observable behaviour whilst conditioning behaviours with rewards and reinforcements to establish correct new learnt behaviour (McLeod, 2019). A behaviourist’s approach in the classroom can be demonstrated through learning times tables. Repetition, direct instruction, and memorisation of facts are methods that behaviourists believe will lead the child to gain numerical skills needed for higher-level thinking. The behaviourist approach is teacher-led, the teacher remains in control of the lesson; behaviourists believe children cannot gain numerical skills by themselves, teachers need to teach them in a sequential regimented way (Solso,2009).
Numicon allows the learner to display numerical solutions in multiple ways gaining experiences of new visual methods. These visual experiences can further the development of schemas and cognition. A schema is a cognitive concept or framework that helps us interpret and organise information (Cherry, 2019). Piaget believed people constantly adapt and change as a result of their environment and the information they process. The process by which schemas change or are adjusted is known as assimilation and accommodation. Assimilation is the process of interpreting new information then incorporating it into the prior pre-existing schema. Accommodation is when an existing schema may become altered, or a new schema is formed through new knowledge or experiences (Cherry, 2019). 

Numicon provides further experiences for pupils to develop schemas across different subject areas within the curriculum. The early years’ foundation stage development (Department for education, 2021) emphasises the importance of language and vocabulary across the curriculum. Numicon can be broadly used across the curriculum by incorporating non-fictional poems, stories, and rhymes so that pupils can establish how numeracy relates to other subject areas across the curriculum and real-life situations (Hussain, 2021). Vygotsky (Vygotsky, 1978) also believed in social constructivism, he viewed language as human’s greatest tool; it is a means that connects us to the outside world. Vygotsky stated that humans develop their language through social interactions, songs and stories which help us develop our cognitive skills and higher order of thinking and problem solving (McLeod, 2020).
When learners acquire the initial understanding of a concept, we must then consolidate their understandings to progress further (Fisher, 2017).  Piaget’s theory continues to confirm cognitive development is a continuous balance of assimilation and accommodation leading to equilibration; equilibration is the term giving to the cognitive balancing of new information with old knowledge (Thornton, 2003). 
Numicon supports the pedagogy approach to reasoning and problem solving by the learning process becoming child-centred (Williams, 2008) The learning process must be interactive between teacher, student, and peers. By giving children time to think critically, question, and discuss their ideas and strategies, they will acquire new experiences that support the fundamental foundations needed for advanced numerical concepts (Ojose, 2008). Vygotsky’s (McLeod, 2020) approach of scaffolding can apply to this method. Scaffolding is when pupils are guided by a more knowledgeable other to further their understanding and develop through the zones of proximal development, resulting in independent learning for the pupil. Zones of proximal development (ZPD) is a concept that relates to the differences between what the pupil can achieve independently, and what the pupil can achieve with guidance from a more knowledgeable other (Vygotsky, 1978).
In contrast to this, Cobb (1995) disagrees with Ojose (2008) by stating that prior attainments have an effect on group discussions; power struggles can develop resulting in pupils with more secure numeracy foundations obtaining control, resulting in fellow pupils being reluctant to participate. Teachers must address this issue to prevent further problems to our society, our nation has 49 percent of adults with numeracy skills at a level of a primary age pupil (Foss, 2020). It is the teachers’ responsibility to ensure all classroom discussions and interactions involve all pupils, this will confirm the pupils’ understandings of numeracy.  Schools follow participation policies to help children exercise their rights to be involved in planning, decision making, and reviewing any action that may affect them (Hughes, 2014). 
Overall, Numicon can be viewed as an effective intervention enabling learners to grasp the concepts of numeracy (Welsh Government, 2019). Numicon promotes critical numeracy by encouraging learners to question, discuss, and experience new numerical concepts (Ojose, 2008). Numicon supports the constructivist pedagogy by encouraging pupils to further their experiences with fellow pupils and teachers to gain different perspectives (Donaldson, 2015).
However, it is important to address the negative aspects of Numicon. When using this intervention teachers are creating a child-centred approach; lesson plans or subject outcomes may not be achieved in allocated lesson time (McLeod, 2019) Teachers must have specialised training to be able to demonstrate the ability to deliver the intervention so that the learner can achieve (Burke, 2019). Teachers must also ensure all pupils participate in group discussions to ensure good understanding of numeracy has been learnt (Cobb, 1995).
















The process of researching and writing my portfolio has provided me with a valuable opportunity to recognize the importance of numeracy and how I can make a fundamental contribution to the teaching of numeracy. My portfolio began with a broad desire to identify the importance of interventions to support the learning of numeracy. Over the course of the portfolio, I became intrigued to understand what interventions are available; this interest led me to discover Numicon.  As I began my research, I wanted to critique non-biased opinions of why Numicon works, how it works, and if there are any limitations. I then discovered how it was used within a classroom setting and what critical pedagogy approach applied to Numicon. I then questioned how this approach can benefit pupils and heir learning outcomes. 
Firstly, I knew I had to critically investigate a plethora of resources, to gain non-biased knowledge to understand the severity of poor numeracy and how it affects individuals’ personal lives and our society as a whole. Secondly, from this information, I wanted to establish if early interventions during school education made a difference to the learning and recollection of numeracy in adult life. During my research, I discovered that the Welsh Government (2016) emphasized the use of interventions reporting that building fundamental foundations of numeracy is a key element to a curriculum (Donaldson, 2015).
 I felt optimistic about this report hoping Numicon could provide the needed foundations for learners. During my research, I observed a pattern regarding mindset towards numeracy; Individuals who had a fixed mindset would boldly express their lack of numeracy skills (The Guardian, 2018) whilst growth mindset individuals refused to give up efforts enabling themselves to try again (Dweck, 2008). Further research led me to believe Foss (2020) among others were making an inductive argument. Lastly, after I evaluated my findings, I became more dependent on the success of interventions, I had to establish if Numicon helped conquer poor numeracy skills; if it did, how did the learner then feel towards numeracy. 
Whilst evaluating Numicon it is important to mention its versatility. McLeod (2020) argues that Numicon can be used in other subject areas across the curriculum, providing learners with a realisation of how numbers, patterns, and numeracy concepts are present in their daily lives. Hussain (2021) agrees with McLeod by expressing how Numicon can be incorporated into other subject areas through songs, stories, and rhymes, resulting in the learner gaining a multi-sensory experience of numeracy. 
The Department for Education (2021) reported the importance of vocabulary and language across all subject areas; the use of Numicon through songs and stories encourages the use of numerical vocabulary.  Vygotsky’s (1978) concept of social constructivism can be observed through the deliverance of Numicon through song or story form. Vygotsky deemed social interactions to further develop our language skills. Piaget’s (McLeod, 2019) concept of cognitive development can also be observed through song form. The learner can recognise and understand the connection between symbols, words, and representative objects, for example five red cars, the number five, and the word five. This learning approach highlighted for me the fact that numeracy does not necessarily have to be taught only in a numeracy lesson. 
In contrast to this, the positive outcomes of Numicon are dependent on the quality of the deliverance from the teacher. The teacher must be able to provide the learner with sound knowledge and understanding of numeracy and Numicon, whilst creating a number rich environment where a multi-sensory approach can be incorporated into the daily delivery of numeracy lessons (Pilot Project, 2005). Rhodes (1997) also acknowledges teachers are responsible for intervening and assisting learners, enabling them to become more efficient in the use of numerical strategies. Rhodes (1997) confirms further that teachers with less effective numeracy skills become reliant on procedures rather than learner engagement.  

Overall, the use of Numicon within a school setting can promote a multi-sensory approach to establish the fundamental foundations of numeracy (Donaldson, 2015). As indicated by data within this portfolio, numeracy taught through different pedagogy learning approaches create a cross curricula approach to numeracy through its application across different subject areas, demonstrating the impact of numeracy on daily life (Estyn, 2021). 
The Gibbs’ Reflective Cycle will be used as this is a popular model of reflection. Reflection is associated with learning from experience. It is viewed as an important approach for professionals who embrace lifelong learning (Jasper, 2013). In general terms, reflective practice is the process of learning through and from an experience or activity to gain new understandings of self and/or practice (Bout et al., 1985; Jasper, 2013). This method is viewed as a way of promoting the personal and professional development of qualified and independent professionals, eventually stimulating both personal and professional growth (Jasper, 2013). 
Reflection is an important approach to help aid the learning process through and from experience to gain new understandings (Jasper, 2013). Within my conclusion of Numicon, I followed and applied the guidance of Gibbs (1988) reflective cycle; to promote my profession development and personal growth within this portfolio. The result of this portfolio demonstrates how Numicon can be used to help support the learner acquire new experiences and different perspectives through numerical discussion with fellow peers and teachers (Ojose,2008). Numicon supports the numerical requirements as set out by the Government (2019) framework, policies, and curriculum which require interventions that support effective learning methods regarding numeracy (Wright, 2006).
I have gained knowledge of how significant numeracy is both in school and later adult life. I have learnt of the consequences to society and individuals who have less than average numeracy skills. I will take away from this portfolio the importance of different pedagogies and how they are taught. It is significant that I have realised the wider reasoning for good numeracy skills, I have enjoyed exploring different theorists and how their theories can be linked and applied to the teaching of numeracy.
 My future plans will be to seek opportunities to develop my own numeracy skills, applying Dweck’s (2008) mindset theory to encourage further learning. If the opportunity arose to engage in another numeracy portfolio I would participate however, I may need to gain a further understanding of my numeracy levels. Lastly, I feel that my future video demonstrations need more practise and precision; numerous times voiceovers would not correspond to the correct time on the video. I need to critique my presentation skills within the video to prevent poor demonstrations from reoccurring.
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The public value maths a lot less than reading and writing

Just one in five (21%) say they would be most proud of their child if they were very good
at maths and numbers, while more than twice as many (50%) would be most proud if their
child were very good at reading and writing.

Q: Which of the following would make you most proud of your child?

If they were very good at
reading and writing

numbers

Neither

Don't know

If they were very good with -
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