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Do numbers count? 
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                      “It is estimated that 20% of adults in the UK are innumerate” (YouGov, 2014).

               Do basic maths skills really affect our daily lives THAT much? 
I think we all have memories of sitting in school, learning algebra, or statistics and thinking ‘When am I ever going to need this outside of school?’ but when you look a little deeper into numeracy skills in everyday life it is easy to see how these basic skills are so fundamental to us. Easily overlooked, but maths skills, or a lack of, impacts people in many ways (Benhard, 2018). 
                                              What is innumeracy?
Innumeracy is the term we use to describe inability to understand and apply mathematic concepts (Cambridge Dictionary, 2023). Numeracy is a cornerstone for the development of society, politics and the economy. Without the use of good numeracy skills, the developed world wouldn’t be where it is now (Schleicher, 2023). The Cockcroft Report (1982) put a great emphasis on the issue of innumeracy and how it affects society and economics, it said that people who have poor numeracy skills are like to struggle with daily living skills, such as managing personal finances, budgeting for a household, applying for benefits, or understanding statistics shared in the media, leading to them being unable to participate in informed decision-making activities, like voting in a general election.
 Innumeracy will also affect the level of education that a person can receive, which may cause a domino effect of a lack of suitable work, or inability to stay in employment (National Numeracy, 2021). 
Those who lack basic numeracy skills are also far more likely to end up in financial hardship, with 16% of families in the lowest income bracket being in debt or arrears with their basic household utility bills (Hood, Joyce and Sturrock ,2018). Debt is more likely in those with poor numeracy skills as they lack the required skills to understand loan and credit agreements, Annual Percentage Rates (APR), interest and price increases. Lack of understanding of percentages, also impacts on the running of homes, with a weaker ability to work out money off percentages, missing out on deals that are better value for money, meaning they are unable to shop effectively to feed larger families on a budget, nor create a consistent household budget that can prevent debt arising (Bruine de Bruin and Slovic, 2021).
So, just how much can innumeracy affect society, politics and economics? 
When looking at the most disadvantaged learners in schools, those with Free School Meals (FSM) or Additional Learning Needs (ALN), or children accessing alternative provisions such as Pupil Referral Units (PRU) we can see that these children have lower chances of achieving GCSE standard in maths, and this only furthers their disadvantage in society. 
Studies have shown that only 1% of students at PRU’s achieve 5 GCSEs, and in the year 2020-2021 only 12.6% of students educated at alternative provision achieved grade 4 or above in Maths and English, compared to 67.1% in mainstream schools (UK Government, 2022). With 85% of PRU ending up involved in youth justice services or young offenders’ institutions it is vital that numeracy skills are given as a foundation skill to these students to offer them the best opportunity to gain qualifications and not become part of the system (Dada, 2020). 
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 Let’s learn to love numbers.
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Since The Cockcroft Report (1982) the way that numeracy is implemented throughout the curriculum has progressed and transformed into a cross curricular subject, with The New Curriculum for Wales aiming to see students develop a real love and interest in growing their numeracy skills, focussing on how numeracy is embedded into the world around us which developing abstract and critical thinking not only in numeracy, but across the entirety of the curriculum (Senedd Cymru, 2022). 
			How are teachers planning on achieving this? 
Generally, there are 5 main pedagogical approaches used in the teaching of numeracy (Twinkl, 2023) and with the New Curriculum for Wales, a few key pedagogical approaches will be seen more in schools as the transition takes place (Welsh Government, 2020).
1- Constructivist approach, based on the works of John Dewey (1925) looks at a hands-on approach to learning, learners learn best through real world activities that help them develop understanding of knowledge. For example, the use of playing shops in primary schools allows learners to develop an understanding of money, addition and subtraction, without the use of textbooks (Gonzales, 2015).
2- Collaborative approach involves learners working together and pooling their knowledge and skills to cement understanding. Developed by Lev Vygotsky (1934), it is focussed on students taking control of their own learning by creating understanding of the world around them, it involves them using their existing knowledge to understand new concepts, through talking to teachers, and peers as ‘More Knowledgeable Others’ (MKO’s) instead of being ‘passive information receivers’ (Greenwood, 2020). This is used in schools through open discussion, group tasks, peer assessment and mixed ability groups acting as MKO’s.
3- Integrative approach, learners are provided with an environment where they can apply newly learnt knowledge to topics they have learnt previously, and topics they will learn in the future. This approach is a cornerstone to The New Curriculum for Wales (Welsh Government, 2021).

How are Wales going to implement better numeracy skills in schools? 
In January 2022, Welsh Government updated the Literacy and Numeracy Frame (Welsh Government, 2022a) in order to provide educators with better guidance on how to implement numeracy skills in a cross-curricular way that develops numeracy skills to benefit learners in statutory education that will carry through with them to higher education and the world of work (Ysgol Bryn Gwalia, ND). 
The LNF covers the Welsh Governments 5 key numeracy skills that are desired for learners to achieve. 
1. Fluency 
2. Understand mathematic concepts.
3. Communication using symbols.
4. Logical reasoning.
5. Strategic competence.
With the underpinning factor being to develop a love of maths and numeracy skills in learners and give them a wealth of real-life experiences and contexts in which they can apply these skills. For example, teaching about graphs in a mathematics lesson, could lead to making a graph in a religious studies lesson, or data collection in a geography lesson (Welsh Government, 2022b).
The New Curriculum for Wales and the LNF works in conjunction with The Wellbeing of Future Generations (Wales) Act (2015). With schools delivering variety of activities experiences and resources for learners and their families, such as online resources, training, parent support groups for financial literacy or budgeting skills. With schools enabling parents to improve their basic numeracy skills, this will impact on the learner’s numeracy skills, as they will have access to better support with homework, and less financial strain in the family home (Future Generations Commissioner for Wales, 2023).
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How can it show progress? 
Progress can be measured by looking at the Literacy and Numeracy Foundation (LNF) targets and making comparisons to the learner’s observable ability as they move through the progression steps set out by the Welsh government (Welsh Government, ND). For example, if a learner continually building on their ability to count large amounts of objects, they will be clearly developing progression step one, of “Counting reliably beyond 10” (Welsh Government, 2022).
Can the Learner self-assess?
With roots in Montessori teaching practice, loose parts can help a learner self-assess through creating self-directed ‘work’ allowing them to experiment and self-correct when things don’t make sense in relation to the world around them. Loose parts as a resource in numeracy allows a learner to deepen their critical thinking, problem solving and analysing skills (Montessori Academy, 2023).  





Who is the resource suitable for?
Loose parts are suitable for all kinds of learners, but particularly visual and vestibular learners, as they teach basic numeracy skills in a hands-on, open-ended way and helps learners visualise the amount related the digit (Lipp, 2023). 
Loose parts as a numeracy intervention resource are also beneficial for learners with ADHD, Autism, and other sensory seeking Additional Learning Needs (ALN) as it provides sensory feedback in the weight and texture of the objects, encouraging concentration and retention of information which helps them build connections between the real world and their knowledge (Sequeira, 2016). 









What skills can it develop?  


What is the resource? 
Loose parts are linked to Montessori, Steiner and forest school schools of teaching, they are often natural resources such as pebbles, shells, sticks or pinecones, that have no set purpose or meaning and therefore can be used for a variety of activities linked to developing numeracy skills (Montessori Apprentice, 2022). 
The resource involves learners or teachers collecting natural resources, and using them to visualise numbers, amounts and simple mathematical calculations. For example, 6 pebbles add 4 shells equals 10 (Ranheim, 2020b). 
The resource can also be adapted to suit different learners or activities, for example, they could be decorated with numbers, mathematical symbols or paired with flash cards to further aid mathematical understanding (Shreiya, 2018).
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(Maths Outdoors, 2015)
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Natural loose parts as a numeracy resource for ALN
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Evaluation of Natural loose play parts as a numeracy intervention resource. 
Loose play parts such as pebbles, sticks, shells and pinecones have been used by humans for centuries as a way of understanding the world around them, for example, the Incas and Mayans used a system of pebbles to do simple numeracy and accounting (Lippman, 2022). In 1972, Simon Nicholson developed The Theory of Loose Parts, stating that these natural materials provide a unique and sensory experience for children, promoting creativity and imagination (WIDE School,2022). Recently, there has been an increasing interest in the use of natural loose play parts as a numeracy intervention resource, with the aim of improving children's mathematical skills, as there has been a growth in the popularity of forest schools, Steiner, Montessori, and Reggio Emilia approaches to education (Kim, 2021). This essay aims to critically evaluate the effectiveness of natural loose play parts as a numeracy intervention resource for all learners, particularly those with Additional Learning Needs (ALN).
The use of natural loose play parts as a numeracy intervention resource is based on the theory of constructivism. This theory suggests that understanding is developed through the physical interactions between the learner and the environment. Therefore, by engaging children in physical activities that involve natural loose play parts, they can develop their mathematical understanding. For example, children can use stones to create patterns, count shells, or compare the weight of different objects (Jaruszewics 2014). When applied to education, loose parts can also be seen as linking to humanist theory. By providing children with open-ended materials, educators are creating an environment that is encouraging personal growth and self-actualisation. Loose parts play allows children to experiment, create, and problem-solve in a way that is meaningful to them in relation to the world around them (Kingston-Hughes, 2020). Loose parts, alongside humanistic and constructivist theory, is often seen in alternative education settings such as forest schools, Reggio Emilia, Montessori or Steiner-Waldorf. Steiner believed that numeracy should not be taught in a systematic and abstract way, but rather as a living, imaginative process that is closely linked to human experience and the natural world in order to develop learners critical thinking and allow them to have transferrable skills they can apply to maths and a broader range of topics (Waldorf Education, 2023).
There are many positives to using loose parts as a numeracy intervention resource, the biggest one being that is free, easy to source and environmentally friendly. It allows educational settings to source their own materials, as well as learners being able to use the same resources at home to support their learning, even if they are from a low-income household (Casey and Robertson, 2019). Loose parts also suit visual, sensory, and kinaesthetic learning styles as well as supporting ALN learners who have sensory seeking tendencies (PACEY, 2019). It is easy to adapt and can be used in a variety of ways, for example when choosing the loose parts resources, chose size smaller or larger depending on physical abilities such as larger pebbles for a child with downs syndrome who has low muscle tone or hasn’t developed their pincer grip (Debenham, 2022). Following on from this, loose parts can also encourage other areas of development, such as gross and fine motor skills, imagination, or social skills (Early Impact Learning, 2019). 
While there are many positives to using loose parts as a numeracy intervention resource, there are also some negatives. It doesn’t account for learners with severe ALN, in some instances it may not be safe due to the risk of throwing of resources, or if a child has PICA, eating the resources could be a risk, meaning that it may no longer be a simple activity for ALN classes due to requirement of risk assessment (Busy Bees, 2022). The use of loose parts could also be seen as childish, they are a useful resource for Early Years Foundation Stage (EYFS) but not so much for secondary education or post 16 (Play Wales, 2020). It is also important to consider how beneficial loose parts are as a resource for learners who learn best in a very logical way such as reading and writing learning style or is using a physical object too unusual for them to correlate that with the written number (Sphero Team, 2020). Another consideration may be that it is quite far removed from traditional maths figures and symbols, and therefore the transition back into typical numeracy skills may prove to be difficult for some learners (Spencer et al, 2019).
In relation to the Literacy and Numeracy Framework (LNF), Loose parts used as a numeracy intervention resource can be said to be effective. If used well and depending on the level of understanding the learners hold, loose parts such as plain or numbered pebbles enables educators to cover basic addition, subtraction, division and multiplication skills, as well as one more or one less, basic fractions, counting reliably and visualising amounts (Shreiya, 2018). While loose parts wouldn’t necessarily meet the criteria for many of the shape space and measure or financial literacy progression steps from the LNF, there are many criteria that loose parts will enable learners to meet. For example, the latest LNF for Wales progression steps state “I can demonstrate an understanding of one-to-one correspondence by matching pairs of objects of pictures” or “I can use halves or quarters” which can be easily achieved using loose parts (Welsh Government, 2022).
 The resource also gives cross-curricular freedom, which not only supports the LNF, but also the new curriculum for Wales, as it not only covers numeracy skills, but using natural world materials can also be tied into humanities, physical education and the overall development of global citizenship (Welsh Government, 2021). Loose parts play also equips the learner with transferrable skills such as problem solving, critical thinking and the confidence to self-correct (Blackwell, 2015). In terms of measuring progression of the learner, it can be challenging when using loose parts as a numeracy intervention, as it is an open-ended resource, with a wide range of outcomes (Farrugia, 2019). While there may not be much potential for formatively assessing from this resource in order to identify progression and compare the progression steps of the LNF, there is several methods educators can use to summative assessment to show progression in their learners, or to highlight areas of poor progression. One method would be to observe learners play and note the mathematical concepts they are engaging with. For example, an educator might observe a child using loose parts to sort objects by colour or size, to count objects, or create patterns. These observations can be recorded to show the learners progression. Another method would be to provide prompts for learners to engage with during loose parts play. For example, an educator might ask the learner to make 5 groups of 5. These prompts can be used to assess children's understanding of mathematical concepts and their ability to apply them in different contexts (Cumbria County Council, ND). 

In conclusion, loose parts as a numeracy intervention resource are effective. It appeals to a wide range of learners, both neurotypical and those with ALN. The resource is inclusive and accessible to most learners, regardless of learning style, or sensory input needs. The resource has a long history of success and has been seen used in many different schools of pedagogy and has strong roots in well known humanistic and constructive theory. Loose parts are open-ended, which allows a learner to develop skills that are transferrable across the curriculum, therefore strongly supports the new curriculum for Wales desire to support the development of critical thinking skills. While this resource may have its negatives such as being challenging to observe progression in learners, overall, it is a successful resource that can help learners who are struggling to deal with the abstract concepts of maths by turning it into a hands on experience in which learners can make connections from numeracy to the wider world around them, while also removing the negative stigma around maths and numeracy by creating a world of enjoyable play immersed in maths allowing learners to develop a love of numeracy, regardless of ability. 
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A reflection of my learning during this model. 
Gibbs reflective cycle is a well-known model of reflection. It can be used to enable individuals to critically analyse a situation relating to work or study in order to identify areas for improvement and improve their own behaviour (university of Edinburgh, 2020). In this essay, I will apply the Gibbs reflective cycle to my experience of learning during this module and analyse how it has impacted on my study skills overall. I will explore the experience I had, as well as my emotional response to it, analysing what went well and what didn't, exploring any underlying bias I hold, and the way my Additional Learning Need (ALN) affected me during this time period, and what I can do to improve my studies in future modules. 
The current module I have been studying has been based on numeracy skills and interventions, and to create a portfolio of blogs, videos and essays in order to present my learning. As a student with Attention Deficit Hyperactivity Disorder (ADHD) I find that numeracy as a whole can be a challenging and overwhelming experience for me due to my neurodivergence and my own experiences of numeracy during childhood. I felt disengaged with the module immediately, as I find numeracy extremely confusing and part of my ADHD diagnosis has informed me that my number processing skills, both written and auditory, are extremely weak in comparison to my literacy skills. During the period of time that this module was set for, I had my diagnostics assessment for ADHD which highlighted that I struggle to find motivation with subjects that I have no interest in, and that also when I am lacking in motivation, my auditory processing is poor, and I struggle to take in and retain information, which is common in females with ADHD especially in relation to numeracy (Swaim,2022). 
My emotional response to this module was poor. I felt stressed and anxious about the topic, which is not uncommon, many people with ADHD experience anxiety when faced with tasks that they recognise as challenging, particularly in relation to numeracy (Aro, 2022). The workload also made me feel incredibly anxious, as someone with a neurodivergence, I find it difficult to work in styles I am not comfortable with and will therefore avoid them. The portfolio felt like a huge task, there were too many different components, my preferred working style is to sit and complete all my work in one go. Studies show that when an individual with ADHD is under pressure or particularly in interested in a subject they can ‘hyperfocus’ on it and produce high quality work (Low, 2021). This is the way I usually work under extreme pressure and complete all my work to a high standard, but this time I felt it was not possible due to the differing elements of the portfolio, whereas had it been presented as one large essay, I would have found it easier to get into a flow of work and complete it on time. Due to feeling negative emotions towards this module I attended less lectures than usual and became totally avoidant about the work. Studies have shown that maths anxiety can lead to avoidance and result in poor performance (University of Derby, 2023). 
ADHD affects ability to concentrate and pay attention, due to this people with ADHD usually have a visual or kinaesthetic learning style (Fetter, 2021). This learning style is relatable for me and aligns with the constructivist theory which says that learners construct their own understanding of new concepts by actively engaging with real world activities and relating it to their prior knowledge and experiences. Constructivist learning can be particularly effective for individuals with ADHD who thrive in dynamic, interactive learning environments (Sajadi and Khan, 2011). There were many negatives for my working style during this module, I was totally avoidant which caused me a lot of stress. I put off the work and then forgot about it due to having poor object permanence, it has been shown that people with ADHD struggle to remember things if they are not receiving constant visual or auditory reminders of them (Lewsley, 2022). Due to this I had underlying anxiety that I didn’t associate with the module until I had completed the assignment. Although there were many negatives to my working style there were also some positives. Eventually I took some advice from my ADHD coach who recommended bullet pointing ideas and made a rough plan of my work so that I didn’t feel so overwhelmed and stumped on how to get started. Planning for an assignment can help alleviate anxiety as it breaks the tasks down, so they are more manageable, as well as getting thoughts onto paper to calm a noisy ADHD brain (Main, 2019). During this time, I also received feedback from my ADHD assessor who gave me some tips to manage my ADHD symptoms and to make studying easier for myself, such as giving myself rewards for doing small amounts of work in order to increase dopamine or listening to music to help with the under stimulation related to being disinterested in numeracy (Bromberg-Martin, Matsumoto & Hikosaka, 2010). 
In hindsight, I recognize that I would have benefited from seeking help in my academic pursuits earlier than I did, as I didn’t seek help until one week before the deadline. Next time, I will take the initiative to book in study skills session and make use of the ALN resources that I am entitled to. Additionally, I plan to ensure that my lecturers are aware of my struggles and ask for better provision of written materials as I find it difficult to process auditory information, especially during lectures online as the access to closed captions is poor on Microsoft Teams. To better manage my workload, I will make a conscious effort to schedule study sessions in advance, particularly after lectures have concluded as I find the weeks having no lectures tends to leave me avoiding doing any university work. I often struggle to remember course material until deadlines are approaching, which triggers anxiety-induced hyper fixation that negatively impacts my mental health and overall wellbeing. This burnout is exacerbated by the demands of my job and my responsibilities as a parent. As someone with ADHD, the after-effects of such an episode can last for several weeks. In the future, I will aim to prevent such situations by seeking help and taking a proactive approach to my studies.

Aro, L. (2022) No more math anxiety! Available at: https://www.additudemag.com/no-more-math-anxiety/ (Accessed on 16th March 2023). 
Bromberg-Martin ES, Matsumoto M, Hikosaka O. Dopamine in motivational control: rewarding, aversive, and alerting. doi: 10.1016/j.neuron.2010.11.022. Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3032992/ (Accessed on 16th March 2023). 
Fetter, B. (2021) See It, Learn It: Make Homework Come Alive for Visual Learners. Available at: https://www.additudemag.com/visual-learner-homework-help/#:~:text=In%20general%2C%20children%20with%20ADHD,%2C%20practicing%20drills%2C%20or%20memorizing.&text=There%20are%20many%20ways%20to%20implement%20visual%20learning%20outside%20the%20classroom. (Accessed on 16th March 2023). 
Lewsley, J. (2022) What to know about object permanence and ADHD. Available at: https://www.medicalnewstoday.com/articles/object-permanence-adhd (Accessed on 16th March 2023). 
Low, K. (2021) How hyperfocus affects people with ADHD. Available at: https://www.verywellmind.com/hyperfocus-and-add-20464 (Accessed on 16th March 2023). 
Main, B (2019) 9 tips for blocking out noise. Available at: https://www.additudemag.com/9-tips-for-blocking-out-noise/ (Accessed on 16th March 2023). 
Sajadi, S and Khan, T. (2011) An Evaluation of Constructivism for Learners With ADHD: Development of A Constructivist Pedagogy for Special Needs. European, Mediterranean & Middle Eastern Conference on Information Systems 2011. Available at: https://bura.brunel.ac.uk/bitstream/2438/8488/2/Fulltext.pdf (Accessed on 16th March 2023).
Swaim, E. (2022) ADHD can affect math performance, but support can help. Available at: https://www.healthline.com/health/adhd-and-math#:~:text=A%202015%20review%20of%20studies,impact%20on%20your%20mathematical%20abilities. (Accessed on 16th March 2023). 
University of Derby. (2023) Maths anxiety and how to solve the problem. Available at: https://www.derby.ac.uk/research/showcase/maths-anxiety-solutions/ (Accessed on 16th March 2023). 
University of Edinburgh. (2020). Gibbs reflective cycle.  Available at: https://www.ed.ac.uk/reflection/reflectors-toolkit/reflecting-on-experience/gibbs-reflective-cycle (Accessed on 16th March 2023
image2.png
b= max{ aiz'y(z(l),n)l : n€G t2 0}.

+00 ) 1 T/2 2
S =g [ o a=m
n=-00 -T2




image3.png




image4.png




image5.png




image6.emf
Elinor Oddy  Numbers Count 2023 resource in action.mp4


image1.png
Everyday

UNDERSTANDING SAL%
GRAPHS &BUDGETS
[





