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Numeracy
the Numbers Game!
Yes! whether you like it or not, we all must play the numbers game. Take me for instance, I was not particularly great at maths, going through struggles at school like a lot of children. Being dyslexic and having a slow processing speed, I found maths hard. And today I still cannot memorise my multiplications, leading me to have more bad experiences than good. The Cockcroft report (1982) was introduced to argue that good mastery in the subject was needed to succeed in employment and adult life (Frederickson and Cline, 2015). The report definition of what numeracy is, simply put as:
‘Possessing an at-homeness with numbers and an ability to use mathematical skills to cope confidently with the practical demands of everyday life.’ (Goos et al, 2012, p.3)
· Handling money
· Baking
· Catching the right bus
· Making a budget
· Looking for the best savings
· Helping your child with their homework
· Working out the right amount of medicine to give
· Understanding statistics used in the news
(National Numeracy, 2016)

Today, we have a deepening understanding of the importance of numeracy in the political world as well as the social. The PISA study defines numeracy as: 
‘Mathematical literacy is an individual’s capacity to identify, to understand, and to engage in mathematics and to make well-founded judgements about the role that mathematics plays, as needed for the individual’s current and future private life, occupational life, social life with peers and relatives, and life as a constructive, concerned, and reflective citizen.’ (OECD, 2003, p. 24)

· Understanding effects to the environment, e.g., overconsumption
· Aware of fake news and misleading data
· Being part of the fast-moving digital age
· Financial literacy
· Critical to science and engineering
· Communicating
(O’Keeffe and Paige, 2019)

It is as simple as that. We all know these things are important, so if that were true, why is it that three out of four adults in the UK are innumerate? In 2016 the OECD reported, UK adults ranked joint bottom in their numeracy’s skills (Barrett, 2020). Now, I would argue this is a crisis happening right here, right now!

So, why is it acceptable to say you have not got a ‘maths brain.’[image: ]



(Mitchell, 2018)
You do not hear people saying that about reading or writing, although there are plenty of people who find it incredibly challenging. Yet, people can be quite openly negative where their maths ability is concerned. Hughes (2009) suggests there is a certain anxiety, a fear of failure, that dreaded red cross X, incorrect answer, so it is easier not to try, avoiding judgement.
Covid Crisis 
During this pandemic we have seen 1.6 billion students affected through the mass school closures. While some have thrived on the opportunity to set their own learning goals, others have been left behind (OECD, 2021b).
Potential, why some people reach it, and others do not
Carol Dweck’s theory (2007) on fixed and growth mindset, suggests that intelligence or abilities are not fixed and can be improved over time. With hard work and determination, this in turn builds resilience in a person because they are not afraid to fail. However, having a fixed mindset is to perceive themselves in a concrete way, ‘they are what they are,’ you cannot change this, so no point in trying (Bates, 2019). For a further look at Dweck’s theory, have a look at this short video link: https://www.youtube.com/watch?v=KUWn_TJTrnU (Sprouts, 2016).
                            [image: ](Logiamerch, 2021)
Estonia, one to watch!
According, to the latest PISA results (2018) Estonia placed third in the rankings for mathematical performances. They spend little on education, and pupils spend less time in the classroom (McClure, 2016), yet have positioned nine ranks higher than the UK. One of the reasons suggested for that high placing, is that three quarters of pupils in Estonia have reported to have a growth mindset (OECD, 2021a).

Think about your own school experiences with numeracy, were they good or bad, did it leave you with anxiety, or the motivation to succeed?
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Teaching Numeracy the Changing Times



                                       (FlipHTML5, 2010)

[image: ]Imagine this, a child working hard all week to learn her times tables. Test day comes, and she fails, unable to recall all the correct answers. Feeling sad and disappointed in herself, the teacher demands that all failing pupils go to the Headmistress’s office, because they clearly have not bothered to learn, this is what happened to me at age seven.
(Getty Images, 2022b)

Behaviourism 
The teacher teaching and the child listening, there is no time for independence or free thinking. Controlling a lesson this way can often lead to a lack of understanding and confusion, therefore, a child may believe they are no good (Hiebert, 2015). Although, this idea still has its uses in the classroom, for example, behaviour management, however, there are far better approaches to learning. Hughes (2009) suggests that the belief of having poor numeracy skills starts at primary schools, where children are confronted with ever changing maths concepts without ever having grasped the basics, lacking understanding of the vocabulary and language used in maths and the added pressure to do calculations quickly, all reinforce this idea.
[image: ]                    [image: ]
(Hiebert, 2015)                                                                             (Maynooth University, 2022)

Nowadays, moving away from behaviourism, the teacher being an active, expert, at the front of the class and the child passive and empty, to a more holistic way of teaching. Led by the liberation movement, and Pablo Freire’s ‘Pedagogy of the Oppressed’ (1970). 
Education that frees 
· Equality between teacher and pupil
· Collaboration with open communication
· Child-centred
· Increased self-esteem by empowering pupils
· Critical Thinkers
· Independent and self-disciplined
(Simandan, 2020)

Looking to the Future
The National Literacy and Numeracy Programmes (2012) plans to improve the numeracy skills of learners across Wales, with their four priorities:
Progression for all
· Introduction of the National Literacy and Numeracy Framework (LNF) (Statutory curriculum requirement in 2013)
· Formative assessments (2014)
· LNF extended for three to four, and 14 to 16 years old
· Gives clear expectations
· Identify areas of needs
· Useful for lesson planning 
Teaching
· Support given to newly qualified teachers 
· Ongoing professional development
· Sharing of good practice (strategies and methodologies)
· Teachers having the appropriate qualifications
· To reflect on practice
(Welsh Government, 2016)
The Learner
· Child centred
· High aspirations
· Effective provisions for additional learning needs (ALN)
· Numeracy interventions
· Emphasis on looked after children (LAC)
· Development of speech and language framework (SpLD)
· Introduction of pupil deprivation grant
· Effective learning in foundation phase
Numeracy for life
· Working with families and communities to engage in learning
· Pori Drwy Stori programme to develop literacy and numeracy skills
· Creativity within the curriculum, to improve engagement and attainment
· Inspire and excite learners to value numeracy skills for life 
(Welsh Government, 2016)
‘A curriculum fit for the twenty-first century needs to build learners’ intellectual strengths, their curiosity and creativity, and their adaptability and resilience’ (Etsyn, 2014/15, p.7).

Donaldson’s Curriculum
Estyn believes the new cross-curriculum approach is designed so that all teachers see themselves as a vital part to learning and teaching of both literacy and numeracy. Despite this there are still shortcomings in some schools, that show a lack of range across subjects when it comes to numeracy (Etsyn, 2014/15). 
Is There Still More That Could Be Achieved?
Take Estonia for example, one of the world leaders in their numeracy results. Yes, their children have a growth mindset, but is there more to it? Formal education in Estonia does not start until 7 years old, and they stay with the same teacher for four years. They also talk of their highly creative curriculum which is extremely student led. Their approach to numeracy is underpinned by the mastery of basic concepts, which they believe is essential for math fluency. Their GCSE syllabus, currently 83% smaller than the UK's, allowing children 10 days per maths aim, while the UK is currently on 1.9 days (Kingsnorth 2019). 

Could a smaller math syllabus help turn the UK’s dire results around, or is that a step too far?












Resource - Information Sheet

    Purpose
This resource is to use interactive manipulative’s to further develop number fluency.

Materials
· Giant Numicon  
· Construction blocks





The Resources in Action
These resources are intended for early years pupils, which for them is a critical time in their development. It aims to excite and engage pupils in basic counting concepts (Jones and Tiller, 2017). Using concrete ideas to link to formal approaches laid out in the National Literacy and Numeracy Framework (2008),  for example,  ‘Using number skills. Learners are able to: count reliably up to 5 objects’ (Welsh Government, 2022, Online). Pupils are given a Numicon shape, the aim is to identify the correct number represented by the Numicon, to reinforce accurate counting. The next step to this activity is to retrieve objects of the same amount, demonstrating relationships between objects and numbers. Lastly this is a self-assessment activity, whereby, pupils must work together in placing each block inside the holes of the Numicon, until full, then by counting the blocks pupils are able to confirm they are correct. 












Accessible to All
The resources are easily accessible to all levels of pupils, by using direct hands-on participation. Jones and Tiller (2017) suggests that not all pupils will advance at the same pace, but within the authors inclusive setting, this activity can be easily differentiated. By using different Numicon values, whereby, each pupil can make improvements, school A’s (2015) policy states that foundation phase pupils develop their skills, knowledge and understanding through oral, practical and play activities, pupils develop their use of mathematical language and reasoning skills.









Multi-sensory Approach
These resources use several of Gardner’s multi-intelligences (1997): Bodily-kinaesthetic; the activity is demonstrated outside to show the movement, it could also incorporate objects from the natural environment such as leaves, making it a naturalistic approach. Visual-spatial; with the use of blocks to represent numbers. These resources show an interpersonal approach by demonstrating group work and communication, in addition, this activity would also work with individuals (Stanford, 2003).







Video Link: Watch 'Sophie Blackadder' | Microsoft Stream


		

















Evaluation

The activity and the resources used, take a multisensory approach to learning. This is essential for an inclusive school. The multisensory approach is heavily used in today’s pedagogical approaches, designing activities to access a wide range of learning styles, to increase educational outcomes (Moustafa, 1999). It is a well-used approach taken to support pupils with learning differences or disabilities, such as ADHD, dyslexia, or down syndrome. This is particularly important, as lots of learning difficulties can go undetected until adulthood. This approach will allow for an engaging and fun way of learning (Main, n.d).
In the activity two resources were used. The first being a giant Numicon piece, these are a physical resource used for teaching concrete-pictorial-abstract learning. They are flexible, durable, and weatherproof, ideal for an early year’s classroom resource. Numicon are brightly coloured, visual, tactile and have many techniques tailored for mastery of numeracy, such as, patterns, ordering, counting and early calculations (Hinch, 2020). In addition to Numicon other manipulatives can be added to make further connections. For this activity, construction blocks were added to aid the learning in this activity. This was a fantastic way to engage pupils further in their understanding of maths concepts. Although, Hughes (2009) would argue that most manufactured toys and educational materials cost too much. She believes to engage children, can be achieved best through their own interests. Which are easily found, such as, natural or household materials, that do not cost the earth. In addition, due to price of these resources they are unlikely to be purchased by parents, to be used at home. According to Jay et al. (2018) parents are seen as primary educators, and with their support it can benefit children’s learning and development. Although they continue to suggest that one of the barriers parents face, is not having access to resources that are needed.
This activity has been used to introduce pupils to key maths concepts, assessed by the National Literacy and Numeracy Framework (2012). This framework has been devised to support teaching in developing their pupil’s skills, to ensure they succeed in future life (Welsh Government, 2016). This activity had confirmed success in certain areas, and the findings are discussed below: ‘Strand - Using number skills. Element - Use number facts and relationships. Learners are able to: count reliably up to five objects’ (Welsh Government, 2022, Online). Pupils demonstrated this outcome by counting at several stages throughout the activity. As well as pointing, one child showed an innovative way of counting by physically stepping in the Numicon holes. Hughes (2009) suggests pupils in the early years start to develop a curiosity about numbers, they are able to use number names and are sometimes able to match quantities correctly. This activity was conducted with a higher ability group, they were able to reliably count to 9 blocks and holes. The Numicon resource is easily differentiated, allowing for each pupil’s individual needs. Using Vygotsky’s (1978) approach, the zone of proximal development, this allows pupils to access different Numicon amounts, to give everyone the opportunity for maximum learning. The pupils seek to understand instructions as they go through the learning process, and as the educator they continuously support throughout this activity. Gauging the stage of development of each pupil, can be retrieved by using prior assessment knowledge (McLeod, 2019).
‘Strand - Using number skills. Element - Calculate written or mental math. Learners are able to: understand the concept of using one less in their play’ (Welsh Government, 2016, Online). Once the blocks had been brought back to the Numicon shape, they were asked to check the amount, in doing so they quickly discovered that there was one to many blocks. Some of the pupils correctly suggested that removing one block, would leave them with the correct amount. Compton et al. (2007) suggests that in early years’, children start to make the first connections with subtraction, by reducing a quantity, taking one away.
‘Strand - Developing numerical reasoning. Element – Review. Learners are able to: use a checking strategy to decide if answers are reasonable’ (Welsh Government, 2016, Online). Once the correct number of blocks were gathered, they used the Numicon shape as a checking approach. This was achieved by placing the blocks into each hole, until there were no holes left available. In part this proved more difficult, as the blocks were quite large, and when placed on a Numicon hole, it covered two holes instead of one. The pupils continued until more guidance was required. One pupil suggested using smaller blocks, which was a very viable solution, although, keen to continue with what the pupils had already acquired. Continuing by scaffolding a different approach, the pupils followed by propping up the blocks on their ends to make the shape itself smaller, allowing for a better fit in to the Numicon holes. Using this checking strategy at the end of the activity, pupils are able to make sense of their maths skills. Whether the answer is correct or not they take responsibility for their own learning. Reflecting, asking questions, tackling problems as they mould into a growth mindset (Dabell, 2021). 
‘Strand - Developing numerical reasoning. Element - Identify process and connexion. Learners are able to: identify steps to complete the task or reach solution’ (Welsh Government, 2016, Online). Although, this activity was given with direct instruction at varies stages. The pupils were also given the opportunity to problem solve for themselves. Diamond (2017) suggests to successfully teach problem-solving skills in the early years’ it needs to be a step-by-step process, where pupils seek and apply the most appropriate solutions to a problem. These are fundamental skills that pupils will begin to learn over time, building their confidence and becoming independent learners. 
This activity and its resources were well used, clearly showing the skills of the pupils involved. Although, a negative and in hindsight it was not challenging enough for them, only demonstrating skills that they have already acquired. It better suits a lower to middle ability group. The Numicon itself is an excellent resource to have and valued as a whole school approach. School’s A (2015) policy is to promote enjoyment and enthusiasm for learning through practical activities by using multi-sensory resources. Although, the giant outdoor Numicon is currently only found in early years, considering its effectiveness as a multi-sensory tool, this approach to learning would do well up to KS2. Tied in with the importance of outdoor learning, accessing this resource could prove beneficial to ALN pupils. Outdoor learning offers pupils freedom and movement that an indoors environment cannot offer. It encourages positive attitudes and can offer memorable lessons, as well as supporting well-being (Wisbey, 2018).
To achieve more diversity when using the Numicon resource in furthering pupils' skills and concepts of numeracy, the Numicon resource can be used as an introduction of the development of sequencing and devising repeating patterns. This can be applied with the use of the construction blocks. Within this activity there was no opportunity given for number recognition. This could be easily corrected by labelling the construction blocks 1 -10, allowing pupils to place in order, this it done with the addition of counting exercise. Number recognition could additional be brought into this activity by using mark making with chalk on the floor. This activity and its resources are a wonderful way to embrace formative way of assessing. Riley-Ayers (2018) suggests it allows for pupil's individual needs, such as, the flexibility in learning styles. It shows an insight into what level a pupil is current working at and their abilities, which can be used for gathering data for further planning. The resource embraces play and exploration, which allows for scaffolding by the educator to allow for progression, and unlike summative assessments it can also demonstrate a pupils social and emotional skills, which are not show in standardised testing.

Reflection

I am currently studying a part time foundation degree; I have just begun my level 5 studies. Listening to the lecturer explain what is expected at a level 5, was a good deal to take in. The words critical thinking were emphasised greatly. At the time I struggled to recall exactly what was meant by the term, even with another explanation, it was hard to comprehend, even though I fully understood the importance of it. The module was interestingly on numeracy, the lecturer opened with the importance of numeracy skills, in a political and social context. Listening to the examples, I realised that I had never particularly enjoyed maths, or was any good at it at school. Never really understanding the effects on everyday life, and the importance of it in the wider world. During the discussion on numeracy, I never felt like I participated enough, or when I did the contribution was not worthwhile. In addition, the module was broken into six elements: two blogs, a resource information sheet, a video, an evaluation, and a reflection. Some of these elements were more familiar to me than others. However, the reflection, was not something I had ever come across before, so far in my studies. Leaving me apprehensive, and glad it was the final element in this assignment. 
Throughout my time spent in educational settings, I have struggled with certain feelings, that I am never quite good enough, a bit of a fraud, I should not really be here. My outlook to learning has always been racked with self-doubt. Dweck (2007) identifies two types of mindsets; fixed and growth. Her model focuses on ‘perceptions of and beliefs about one’s intelligence especially with regard to its inherent ability to improve with practice’ (Kannangara, 2015, Online). Do I understand what was being taught? Are the ideas and opinions being shared making sense to me? As an adult learner, I really should be participating more in this process, after all this is why I am here, to learn. However, I have that nagging feeling, mortified if I were to get it wrong, the overwhelming embarrassment. At least for this part I can hide behind a camera. Feeling determined to be part of the group discussions, and with all my courage, I manage to get out a few one-word answers or short sentences. Although, listening to others with their relaxed manner, I find it hard to believe, that whatever I contribute is worth the effort it takes, or the nerves I feel. I feel pressured when it comes to writing the assignment, especially the reflection piece, confused and clueless as how I would start and what I would write, therefore, making a terrible mess of it.
On the plus side, going through these experiences, I have realised, I do enjoy learning. One of the reasons I chose to continue with my education, was to push myself to see if I was capable of more. Although, I have self-doubt in my own abilities, from previous experience, when I did engage in discussions it was always met with positive feedback. Haas (2018) suggests that fear of participating in class is quite common and can be caused by having low self-esteem or social anxiety. These experiences have encouraged me to face my fears of speaking aloud and working on new areas of learning. In turn, I believe it has improved my level of skills and my confidence in my own abilities. I am aware of my fixed mindset, which has shaped my views overtime, ashamed of my failures, leaving me at times unmotivated to reach my goals. Although, through recent times I am keen to change my mindset and turn any negatives in my learning into opportunities of improvement (Bragonier, 2015). Having researched reflective writing, I decided to follow Gibbs' Reflective Cycle (1988) giving me a clear structure to follow (The University of Edinburgh, 2020).
Having undiagnosed dyslexia for most of my life, has had a major impact on how I view my intelligence, suffering from lack of self-confidence and low self-esteem. This left me to progress through my school years with a fixed mindset, after receiving failure after failure (Bragonier, 2015). Believing I was not capable of academic excellence, or growth in any shape. ‘Dyslexic students can often feel overwhelmed, exhausted, and defeated by school. This can result in them having low expectations of what they can attain’ (Bateman, 2020, Online). It is professionally researched that dyslexic pupils will set their own learning goals below what they are capable of to avoid failures, but by doing so they are never able to grow and learn, realising their full potential (Em, 2018). Kannangara (2015) would argue that a ‘languishing dyslexic’ can take steps to change to a ‘thriving dyslexic’, by learning from criticisms and failures, embracing challenges, and finding alternative approaches to problems. However, as I have got older, and now having a diagnosis of dyslexia, it has finally given me the courage to face my fears, and to participate in things that are out of my comfort zone. I believe participation when learning is vital, but it is something that is improved only with time and practice. ‘One psychology teacher did a study and found that students who participated during his class scored 10% higher than those who didn’t’ (Haas, 2018, Online). She continues to suggest that if you actively engage in learning you can develop a deeper understanding of the subject. 
There are many things I could have done differently throughout this process, been braver, asked for help earlier, knowing that reflective writing and group discussions are something I am hesitant about. I could have started my research about numeracy beforehand, to take some pressure off me. With the additional research done before attending classes and having gained basic understanding of the theories and concepts. I would be able to prepare questions in advance and have them to hand, which will help to boost my confidence in my abilities to join in with these discussions, where appropriate. During the lectures I need to ensure I make quality notes, to later identify areas, that I feel I would like to revisit, and gain confidence in.
In future I will put myself out their more, to boost my confidence and practice articulating my own views (Haas, 2018). I shall work on encouraging a growth mindset, just because something is challenging or unfamiliar to me, does not mean that I am unable to achieve success, focusing on the positives. When it comes to reflective writing, in the future, I shall take note of what the lecturer has said, to keep a diary from the first lesson. Record my thoughts, my feelings and any incidents that happen throughout, making it much easier to draw from experience. I intend to embrace and accept further challenges, changing my perspective to learning, by using my strengths as a dyslexic to problem solve and flourish. 
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