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Element 1:         
[image: 3,139 Counting Finger Stock Vector Illustration and Royalty Free Counting  Finger Clipart]I can count… but is that enough?





(123RF, n.d)


[image: ]When people hear the word ‘Mathematics’ they either groan and say, ‘Maths is pointless’ or they come back with something positive like ‘I do not mind Maths, I was quite good at it in school’.

[image: ]There is such a big emphasis on Numeracy and maths within education and so many learners turning around saying, ‘I can count, so why do I need to go to maths?’ I think it is time that we look at what being ‘Numerate’ means and why is it important especially within the 21st Century? Don’t you?(DeVice, 2021)

‘Numerate’
Being numerate refers to being able to understand numeracy and use it in everyday life context (Ball, Cross and Knights, 2012).(Cleveden Secondary School,n.d)

[image: ]So, this means that numeracy is not just about counting and learning different methods for solving problems, it is a much bigger picture than that. 






(Strickey, 2020)


The Welsh Government (2020), have recognised that numeracy is also essential for progression within other areas of learning and so have now made numeracy mandatory across the whole curriculum. 
But what does all this have to do with why is good numeracy important?
Frederickson and Cline (2015) explains that numeracy is a prominent skill that is used as a way of communication, it is a tool for studying and is a skill that is required within everyday life and employment.
I agree with this as numeracy skills are evident throughout all aspects of life.



MONEY!!! (Schleicher, n.d.)
[image: Thousands of households to get £160 free cash direct into bank accounts  from this month - are you eligible? | The Sun]




(King, 2023)


[image: ]We all love money! Money is a necessity! We need money to pay our bills (mortgage, gas and electric) and buy things (clothes and food). 



Like the song goes “Money Makes the World Go Round” (1966).

(Hudson, n.d)



But where do numeracy skills fit within money? 


Numeracy and financial skills are needed “to work effectively with numbers, money, units and data, to form conclusions and make decisions” (Tideway, n.d.)
It is important that we ‘take control of how we spend, save and plan for the future’ (National Numeracy, n.d.). If we are numerate it can help us to budget our money.

[image: ]Cooking! (Schleicher, n.d.)











(TPT, n.d)


[image: Free Clipart: Recipe | GR8DAN]There are several numeracy skills involved within cooking. Such as counting, adding, subtracting, dividing, multiplying and measuring out ingredients, knowing sizes of equipment’s required for cooking or baking certain things, timings and temperature and so on.. (Amy, 2023). 
[image: Set of cake chocolate shaped fractions hand drawn colorful]



(freepik, n.d)
(GR8DAN, n.d)

[image: Culinary Math Teaching Series: Advanced Unit Conversions]




[image: 9 Genius Charts That Let You Skip Cooking Math | HuffPost Life](Blocker, 2023)

[image: Culinary Math]


(Java Cupcakes, n.d)




(Thompson, 2014)

Diet and Nutrition (Schleicher, n.d)
You may not have realised but good numeracy skills can help to ensure you are getting a balanced diet. 
Some of the things linked with diet, nutrition and numeracy include:
1. [image: Body measuring techniques :: East Lancashire Hospitals NHS Trust]Ensuring we are ‘maintaining a healthy body weight’ (Rowlands, 2016).(NHS, n.d. )


2. Ensuring we take the right dose of medication when required (Rowlands, 2016).

3. Ensuring we research and understand statistics of how effective vaccinations will be can influence our decision about whether to have certain vaccinations (Rowlands, 2016).

4. [image: Looking at labels - British Nutrition Foundation]Being able to read and understand nutritional contents within food. 
[image: How to Understand and Use the Nutrition Facts Label | FDA]





(British Nutrition Foundation, 2022)



(FDA, 2022)


Politics (Grant, 2019).
Poor numeracy skills can result in being misled by ‘fake news’ due to not having the skills required for understanding and questioning facts and figures (Grant, 2019). Resulting in being a misinformed citizen. 
[image: UKIP's influence on British politics | Comment | Encompass]



(Shutterstock, n.d)

These are just a few examples of where numeracy skills fit within day-day life, I could go on and on like I haven’t said about transport, helping children with homework…. (Schleicher, n.d.) But I think you now get the gist of where I am going with all of this. 
But what impact can poor numeracy skills have?
Grotlüschen et al (2019) explains that research has shown evidence that those with low numeracy skills are more vulnerable to being in poverty, debt and unemployed. Schleicher (n.d.) further explains that other things that can be impacted due to low numeracy skills include being more susceptible to health problems, low self-esteem and problems with social, emotional, behavioural disorders (Schleicher, n.d). 
[image: ]I conclude that being numerate is an extremely valuable skill to have as this can impact all aspects of your life from economic to social and even health. 





(Clipart, n.d)
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Element 2 –Guiding Learners to Be Numerate

[image: ]





(Shutterstock, n.d.)


The new curriculum that is being implemented across schools in Wales aims to prepare learners for being citizens of the 21st Century by providing all learners with equal opportunities (A, 2022) to ‘Be The Best (they) Can Be!’ (School A, 2022). 
[image: ]Welsh Government (A, n.d.) explain that this new curriculum allows teachers to have the freedom to tailor the teaching experience in a way that is best suited for each individual learner.
I believe that this links into Jerome Bruner’s (1915-2016) vision that we should be opening possibilities, ensuring learners know the reason behind what they are doing (The Brainwave Video Anthology, 2014) and helping learners to build their confidence by developing and encouraging their curious minds through supporting them to become their own person (Friesen, 2018).Professor Jerome Bruner (Evans, 2012)

[image: ]           
                  So how do we do this? 
[image: 1,111 Self Directed Learning Images, Stock Photos & Vectors | Shutterstock]
 (Dreammasterphotographer, n.d.)


By being mindful of the many barriers that can make developing numeracy skills challenging. 
For example:(Clipart, n.d)

[image: How to Overcome Math Anxiety]
· Negative experiences.
Dr. W.H.Cockcroft highlights within his report (1982)  that learners experience negative feelings regarding Maths due to fear, anxiety and feelings of helplessness. 
(Time4Learning, 2019)

[image: Growth Barriers Stock Illustrations – 141 Growth Barriers Stock  Illustrations, Vectors & Clipart - Dreamstime]
· Additional Learning Needs (ALN).
Some of these disabilities include Autism, Dyscalculia and Attention Deficit Hyperactivity Disorder.  The Equality Act 2010 stresses that we should view ALN through the social model by creatively thinking of solutions to adapt the environment for the learners to equally be able to access learning (Disability Wales, n.d.).(Dreamstime, n.d.)

· [image: Covid-19 Risk Assessment (2nd January 2022) - Bohunt Wokingham]COVID 19 Pandemic 
Through my experience of working in a secondary school in Wales, we have seen an increase in gaps within learners’ knowledge since the Covid 19 pandemic. The new curriculum supports bridging these gaps (Welsh Government, B, n.d.).(Bohunt Wokingham, 2022)


[image: ]Encouraging Numeracy Within Schools(Wilson, 2016)



[image: ] Donaldson (2015) reviewed the National Curriculum (1988) and discovered that it needed modernising to correspond with the demands of the 21st Century. Within the report he highlighted the importance of numeracy.(Donaldon, 2015)

Numeracy is now mandatory across the whole school curriculum. Resulting in all teachers providing opportunities to develop numeracy skills within different context (Welsh Government, B, 2022).  
[image: Person-centred thinking|Long-term health conditions|Cancer]Literacy and Numeracy Framework (LNF)
The new LNF (Welsh Government, C, n.d.) helps guide teachers and learners to be able to see their progression within a person-centred way, through progression of stages instead of expectation of age. 
This ‘person centred approach’ (1959) has been influenced by Carl Rogers (1902-1987) whose research has opened professional’s eyes in recognising that we should be looking at learners as individuals – as everyone is different. Teachers should be facilitating learners through the process of discovering within a safe environment (Bates, 2019).(Sanderson, n.d.)

I believe that the secondary school I work in incorporate many theories and concepts to create their pedagogy.
Bruner’s ‘Discovery Learning’ (1961) and ‘Spiral Curriculum’ (1960)(Learning with Koo, 2021)

[image: PDF) Teaching and learning cycles in a constructivist approach to  instruction][image: Cognitive Learning Theory Part 2 (Discovery Learning and Cognitive  Apprenticeship) - YouTube]
Part of the school curriculum is to ensure that knowledge has been secured before expanding the topic further (Carroll, 2022). This is done by starting each lesson with a warmup activity which always involves activating any prior knowledge and experiences that the learner   can draw on. (Singer, 2008)

[image: Exploring Pedagogy - Introducing Lev Vygotsky]Pedagogy takes the concepts then of Lev Vygotsky’s zones of proximal development (1962). [image: Scaffolding in Teaching | Steps, Activities & Examples - Video & Lesson  Transcript | Study.com] (The Education People, 2021)





 ‘Scaffolding’ and modelling are other approaches that are used to further guide and engage learners (Bosanquet, Radford and Webster, 2016).
(Alcocer, 2021)



Some learners require more motivation and respond well to positive recognition which incorporates Burrhus Frederick Skinner’s theory on Operant Conditioning (1948).  
[image: Operant Conditioning](Pressbook, n.d)

This theory does not work for all learners as I envisage that some learners express negative behaviour by avoidance due to a fear of getting things wrong. 
Ball’s (2012) reflects that through her experience when implementing the approach of allowing learners to investigate and problem-solve she has witnessed an improvement in learner’s attitudes to maths due to giving them responsibility for their own learning. 
Welsh Government (2020) insists that positive experiences are key to development (Welsh Government, 2020). 
I believe giving teachers more freedom in adapting their pedagogy to suit the individual learner will result in increased engagement and improve outcomes with numeracy skills. However, I believe person centred learning is going to be more time consuming for teachers as it involves a lot more planning and assessing.  
To conclude, it is vital that schools encourage learners to gain knowledge and develop numeracy skills by creating positive experiences through using a variety of pedagogy and concepts to ensure all learners have an equal opportunity to bloom in the 21st Century. 
[image: Education Pencil Tree Concept For School Learning Stock Illustration -  Download Image Now - Junior High, Mathematics, School Supplies - iStock](Cienpies, 2018)
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Element 3 – Number Lines 
What is a Number line?
[image: Representation of Irrational Numbers on Number Line - Steps and Examples]A number line is a straight line with even spaces. They are mostly presented horizontally but can also be vertical especially when representing things like a Y-axis on a graph or thermometer (NCETM, 2019). 
Numbers will increase when going to the right and decrease when going to the left (BBC Bitesize, n.d.) 
What is the purpose of a number line?
Haylock (2001) explains there are multiple ways in which number lines can be used. Some of these include:
· Counting
· Adding
· Subtracting
· Times tables
· Recording temperature
· Fractions
· Decimals
· Conversions
It is used to help learners visually see patterns within numbers. 
Who is this resource for?
Number lines can be used with all learners from foundation to secondary level. It provides a very good visual especially for low ability learners and learners with additional learning needs such as autism and moderate learning difficulties as the visual helps learners to develop structure, build relationships between numbers and helps with aiding memory (Frykholm, 2010). 
Number lines can be used to represent several different values for example integers, fractions and decimals and so therefore this resource can be adapted to support the learning in a range of mathematical topics (BBC Bitesize, n.d.). 
They also link into the real world such as using rulers, measuring jugs, thermometers and so on…(Haylock, 2010) which make them a useful resource with everyday purpose that can be adapted for all ages (QCAA, n.d.).(Cuemath, n.d.)

We even use the concept of number lines when playing board games (QCAA, n.d.) Meaning that this resource can also make learning fun.
How can progress be measured?
Progress can be measured through teachers observing participation within class demonstrations, group and pair working and completion of individual tasks.  
This can then be monitored alongside the numeracy framework to monitor an individual’s progression (Welsh Government, n.d.).
[image: ]Progression through the stages will involve moving from something concrete and gradually building until the concept becomes abstract. 
Self-Assessment.
Learners will be able to visually see progress they are making through a visually completed number line. 

(Eather, 2014)
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Element 4: Video.

An example of one way a number line can be used – working out the seven times table. 


WIN_20230511_16_27_27_Pro.mp4

















Element 5 – Evaluation on Number Lines.
There are many benefits of using number lines within education settings but like anything there are limitations. 
The purpose of a number line is to help learners acquire concrete understanding of the relationship between numbers needed to be able to see the connections and work out a range of mathematical problems (QCAA, n.d.). Haylock (2001) recommends using number lines for working out problems such as counting, adding, subtracting, rounding and fractions.
For my video I selected to demonstrate how the number line is used to help work out the seven times table. I believe this is a useful way to teach learners with learning their times table as using the visual and through guided questions learners can solve the problem. Jerome Bruner’s theory on discovery learning (1961) is evident within using the number line as learners are making connections with discovering different ways in which they can look at solving problems through using the number line. 
Number lines also incorporate Bruner’s concept on scaffolding. Like I demonstrated within my video I used a number line as a tool to model (QCAA, n.d.) with the use of guided questions such as what is double fourteen? And helping learners to look at the three different ways they could solve the answer to 3x7. This also showed learners that it does not matter if they find it easier to add seven three times, add seven onto fourteen – as they had already discovered the answer for 2x7, or from already having discovered the answer to 4x7=28 knowing they could take away seven from twenty-eight and get their answer. By knowing the different ways for working out the answer learners can also use a second way as a way of self-checking. Through this guided approach learners would hopefully see the patterns and eventually be able to use these strategies when working out further numbers independently. 
Number lines can be used throughout a range of year groups (Koc, 2019). I agree with this and believe that using a number line with learners throughout their education journey can help further embed an understanding of relationships between numbers (Frykholm, 2010). Through Bruner’s belief of learning through a ‘Spiral Curriculum’ (1960) learners will be using prior knowledge and experiences of using number lines before discovering how to use them to progress and solve more challenging questions. This also connects with Lev Vygotsky’s ‘Zone’s of proximal development’ (1962). As learners can look at what they can already achieve independently, then with the help of the number line and facilitation by someone with more knowledge they are able to solve further challenging problems with the end goal of eventually being able to work the problems out mentally (Bates, 2019). 
Going through these stages also results in facilitating learners to reach the progression stages within the numeracy framework (Welsh Government, n.d). By using number lines learners can understand the number system through giving learners conceptual understanding by having a visual tool. 
The new Curriculum for Wales has been reformed with ensuring that learners are able to transfer knowledge and experiences to link between education and day-day life (Welsh Government, 2022). I believe that a number line is a useful tool that can help learners with day to day. Some equipment that are forms of visual number lines that learners will come across in everyday life include measuring jugs, measuring tapes and thermometers (Haylock, 2001). By leaners gaining the concept of developing structure within problem solving it will help them with working out day-day problems as they will be able to see the relationship between the numbers through reading of numbers and working out things like ingredients for a recipe, budgeting their money and so on. 
Number lines also help learners with increasing their understanding and accuracy of estimating. Siegler and Booth (2004) have acknowledged that through use of number lines they have witnessed an increase in learner progression through learners being more accurate with their answers and improved test scores. I believe this is because number lines show the spaces between numbers and so by having that visual or being able to mentally picture a number line it helps learners have a better understanding of the sequence of numbers as the visual provides structure (Frykholm, 2010). 
Koc (2019) has reported through his research he has observed that the number line has positively impacted progression. Through classroom observations he has discovered learners were able to solve and explain the process of how to work out the problem more easily. Through questioning learners views they have also agreed that they found the number line a helpful tool. 
Overall, the number line is a useful tool that not only benefits learners with additional learning needs such as autism and moderate learning difficulties who often need that visual and to be able to break things down into steps, it is a tool that can help all learners. This tool is a way of providing a fully inclusive way of teaching some aspects of numeracy as it is a form of scaffolding which incorporates breaking down the problem and giving a visual (Welsh Government, 2021). 
A downfall of this tool is that it does involve many assumptions since number lines can represent any numbers and may not be two consecutive numbers. This can be particularly challenging for learners who have dyscalculia as they struggle with grasping concepts of number patterns even though they might know numbers in sequence they do not always understand the relationship with the numbers which can make counting numbers tricky. It is imperative that teachers are “aware of these assumptions (so) that we can begin to better understand how those with Dyscalculia work with numbers” (Jackson, 2020).
Another thing that is crucial is that number lines are introduced once learners have established an understanding of what numbers are by mastering the basics of things such as counting objects, ordering objects and name of objects (Psarianos, 2022). This takes into consideration Jean Piaget’s (1896-1980) beliefs on learning through four stages as learners need to have grasped understanding of numbers through sensorimotor stage first such as counting blocks, pre-operational stage is where learners start grouping numbers and building sequence. Number lines come into play within the concrete operational stage, as this is where learners start looking at the logic behind number patterns and structure before moving onto the formal operational stage where abstract thinking develops which means learners can use their knowledge and experience of number lines to work out answers to problems mentally (Bates, 2019).
Number lines can be presented in many ways, teachers can be quite creative with number lines such as creating games to help engage learners. Depending on the learner and their needs, teachers can adapt the presentation and demonstration of the number line in a way best suited for the learners they are teaching (Staake, 2019) for example I demonstrated a number line using a meter ruler that I had divided up into equal sections then used sticky notes with numbers in the seven times table, that I could stick in the correct points when working through the task with learners.   
To conclude I believe that number lines is a very useful resource to use throughout education (Koc, 2019). It is imperative that learners understanding of numbers has been cemented before introducing learners to number lines (Psarianos, 2022), but once learners have reached the stage of learning about relationship of numbers for working out problems then number lines can be a good visual way to help learners understand the concept (QCAA, n.d.) with also helping them to see links to everyday life (Haylock, 2001). 
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Element 6 – A Reflection of My Experience on The Module ‘Numbers Count’. 
I have come to the end of my learning experience on the module for ‘Numbers Count’ and now going to critically reflect on my experience. 
Reflecting plays an important part within developing and improving practices and experiences, by giving opportunities to critically reflect on what happened, what went well and what could be done differently if there was opportunity to repeat or consider when in similar situations (Martin-Dunham and Watts, 2019).
To help me with my reflection I am going to use ‘Gibbs’ Reflective Cycle’ (1988) model to help me organise and structure my critical thinking of my experience on the module ‘Numbers Count’.
Description.
My studying journey for the module ‘Numbers Count’ began in January 2023. There were four lectures to help guide the learning before independently completing an assignment. Before the lectures began, I prepared by printing off the powerpoints of the lectures ready for note taking. 
I attended three out of the four lectures through joining on the Teams meetings. 
The first lecture helped to prepare for the topic of ‘Numbers Count’ with an overview on the aims and the learning outcomes of this module and the assignment we would be looking to complete at the end. Within this lecture there was opportunity for reflective thinking of personal experiences of Maths lessons and opportunity to discuss as a cohort regarding personal experiences of when we were learning Maths to how Maths is now currently taught.  
Lecture two we investigated how theorists linked into the pedagogy. This was addressed through a video and class discussion. We worked in groups then with jigsaw reading of a journal article discussing our thoughts and feelings on the key points the author made, looking at the key theories and concepts the author discussed and reflected on what we had discovered from this article. 
Lecture 3. I was unable to attend due to personal circumstances. I read through the PowerPoint and added notes of my thoughts and drawing on any previous knowledge that related to the slides. 
The finale lecture helped to ensure we understood what we needed to do to complete our assignment.
The following weeks were designated to completing the assignment independently. 
Feelings. 
When I found out that this module was on Numeracy, I felt excited and curious as my experience of Maths was positive. I believe this because the teachers who taught me broke things down and went at a good pace with plenty of opportunities to practice new knowledge and concepts. 
The downside for myself was during this time I had several personal things that were causing barriers and challenges to my commitment and learning for this module. This made me feel frustrated, stressed, overwhelmed and scared that I would have to end my university course journey. 
Through support I was able to apply for extenuating circumstances which made me feel relieved because I have been enjoying my learning experience and have found that what I have gained so far from this course I am able to link into my job role as well as some family situations. I have also recognised that my confidence has grown significantly with the knowledge I have gained. 
When I was finally able to work through my assignment, I had mixed feelings of anxiousness and excitement. I felt positive and knew I could do this! While working through I have found my enjoyment of discovering and enhancing my knowledge.
Evaluation and Analysis.
I have had a challenging experience of this module. Through overcoming personal barriers to expanding my skills and completing the different elements to make up this assignment. 
I could have better prepared myself by researching and doing some pre-reading like Cottrell (2019) recommends around the topic of Numeracy.
Within lectures I was still lacking confidence and finding it difficult to be able to verbalise and partake within discussions. I have a hearing impairment and a strategy that I use to support me is having the transcript on during lectures. Personally, for myself I am someone who needs time to process information before I respond and often find that by the time I have fully digested and able to piece together my thoughts the lecture has either moved onto something else, someone has already verbalised what I was thinking or there has been times where I have felt intimidated and inadequate to other members of the group which has caused fear of making mistakes and misinterpreting what has been said. 
But despite not taking verbal part myself I have learned a lot from my fellow cohort and feel that we are learning through Lev Vygotsky’s theory on ‘Zones of Proximal Development’ (1962). I believe this because we have been expanding on our prior knowledge through social interactions (Bates, 2015) and with guidance we have been able to complete the elements to our assignment. 
I have gained many positive experiences within this module including even being able to link my prior knowledge and experiences more easily as my confidence and memory have expanded. However, I do feel due to my personal circumstances it has caused restraints on how much research I have been able to complete and believe I could have gained a lot more out of this module. 
When completing my assignment, I ensured that I looked at each element separately and one at a time as I have learnt from my first experiences of completing multi element assignments that when I looked at them as a whole, it caused me to feel overwhelmed and anxious which resulted in procrastinating. 
During this assignment I was able to use previous research and knowledge to link and firm up understanding. 
Through my research on this module, I believe that I have acquired lots of knowledge and skills that I will transfer to my job role when supporting learners with developing their numeracy skills. I believe that there is more understanding of learners and that the changes that the Welsh Government have made within the curriculum (2023) and the Numeracy Framework (n.d.) are positive changes that moving forward shall help learners gain positive experiences of using numeracy and help them to thrive as citizens in the 21st century. 
By teachers getting to adapt their pedagogy to suit the individual’s stage of learning this reinforces the beliefs of many theorists whose research has positively influenced education today through giving understanding of the way that learners cognition works and how this can also link to their thoughts, feelings and behaviours. By having this understanding teachers can ensure they can be inclusive within their teaching practices and help all learners get equal opportunities to thrive.  
Conclusion
I conclude that this has been an insightful module that has been a positive challenge in expanding my knowledge and growing my skillset through opportunities of recalling previous knowledge and expanding my thoughts and research further. I personally need to work on my preparation for modules and time management. 
Action Points.
I am hopeful that moving on to further modules, I will not have so many personal barriers and will be able to time manage better and can be able to expand my research. 
I also need to build up my confidence so that further down the line I might feel comfortable with verbalising my thoughts and share my experiences to the group. One way to help build my confidence could be through researching key points that link within the current module of work before lectures (Cottrell, 2019). 
Moving on I will take the knowledge I have gained from this module and embed it within practice of supporting and understanding learners I work with and include in my own further learning. 
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Simple Cake Recipe

2259 (8 0z) self-raising
flour.

2259 (8 0z) s0ft butter

i.e. F00m temperature).
2259 (8 0z) caster sugar.
4e99s.

1teaspoon baking powder.

Mix the ingredients well in a |arge bowl using an electric
whisk.

Halve the mixture and pour into 2 non-stick 19cm (7 inch)
cake tins.

Cook till 9olden brown (15-2S minutes) in a preheated oven
at 180 degrees C (9as mark q).

Cool on a wire rack before serving add jam between

the two halves and optionally top with butter cream.
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Body Mass Index (BMI) Chart for Adults
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Nutrition Facts

3 servings per container
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3 pretzels (28g)
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LNF provides guidance about a common approach to the reinforcement of such
skills at different developmental stages.

Similarly, numeracy, including
arithmetical and data-handling skills, is
deployed widely across the curriculum,
and competence in numeracy is
essential for independent living and
work. Children and young people
need regular opportunities to deepen their understanding of number and, as
with literacy, to reinforce and use their numeracy skills in different contexts. It

is important that all teachers and other staff who work with children and young
people have an understanding of how best to reinforce these skills and take
opportunities to consolidate learning appropriately. The numeracy component of
the LNF provides guidance about a common approach to the reinforcement of
such skills at different developmental stages.

Arthur, S, Crick, T, Hayward, J (2013) The ICT Steering Group’s Report to the Welsh
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