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Simple numbers, we start to hear them as soon as we are born. Our care givers counting our fingers and toes, counting before picking us up or playing with us. The little girl in this video counting to three before going boo, which is incidental learning she has copied from her mother. 
https://www.youtube.com/watch?v=AqkB9BBvv_k
Wendy Zerkuman explains in the New Scientist article “Toddlers know counting rules at 18 months” how a study carried out by Virginia Slaughter at the University of Queensland, Australia, showed that children as young as 18 months could distinguish between number patters. 
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Authentic numeracy

But how important are numbers? 
Numbers are everywhere and are an important part of our civilization we could not perform basic life skills without numbers. We need them for every part of our living, our daily routine relies on numbers, even the most boring of days!  Think about it…
You set your alarm clock so you can get to work on time. Budget wages, so you have enough money to put fuel in the car and purchase food to sustain you for the day. We need to understand date so we can make informed choices, risk assess, and problem solve such as… You would keep an eye on the speedometer and read road signs, so you’re not speeding and heading for a large fine. Even typing this blog, I am using numbers, granted I can’t see them or even understand them, but they are there working in the background of my laptop. 
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As stated above we need basic numeracy to function in today’s society there is no getting away from it. With modern technology growing the world revolves around numbers. We all have mobile phones, blimey most teenagers and adults come to think of it are attached to them it’s like an extra limb. 
I think Andreas Schleicher said it best in his quote…
"Good numeracy is the best protection against unemployment, low wages and poor health."
Andreas Schleicher
OECD 
The Cockcroft report in its first four chapters highlights the need for good numeracy, to develop academically and to achieve in business/employment. That report is 40 years old; today’s society is numeracy demanding and it would be very hard to live without it. 


Numeracy illiterate
WHY?
Why is the big question, why is it socially acceptable for numeracy to be so poor with all the evidence that it is needed more than ever. 
Is the digital age mind numbing us? 
The 2011 Skills for Life Survey: A Survey of Literacy, Numeracy, and ICT Levels in England highlighted a drop in skill levels with only 22% of adults holding a GCSE maths grade above C or equivalent. 
Further to this marking National Numeracy Day in 2019,
Ipsos MORI, King’s College London and National Numeracy, conducted a survey, asking 2000 working age adults 5 multi choice math questions. 58% scored less the 3 resulting in… 
 More than half the working-age population has the numeracy level expected of a primary school child.
[image: Chart

Description automatically generated]
So how can schools change this?
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Understanding why numeracy is important
Could you pass you GCSE maths today? 
Recent studies ? have shown that half of the adult working population in the UK have the numeracy level of a primary school child and as a nation we are falling behind our counterparts in Europe. Even more worrying was that in the Public Accounts Committee report they highlighted ‘More than a fifth of 11-year-olds leave primary school without reaching the mathematical level expected’ So how can schools change this? And more importantly how can primary schools encage children to get excited about numeracy? 

School’s changing the outcome 
Can maths be fun?
The answer to this question is yes. Many studies such as the Learning Through Play white paper shows children absorb more through play, and when it is hands on real life authentic learning it enriches their ability to retain this information and transfer it into later life skills. 
In my setting our new learning and teaching policy is based on the new welsh curriculum and making sure the children have rich authentic learning experiences, for example to help us do this we have three kitchens in the school where the children can cook daily, preparing snack and then later selling the snack in our market stall. The children have fun cooking, following recipes, using weighing scales, understanding timings, temperatures and using real money to buy their snack. On top of this we involve the children in any new activities around the school, for instants we recently had a MUGA (multi use games area) installed on our school grounds, we made sure the children were involved in the planning stages of this project, looking at architectural plans, assessing the area, measuring the site making sure it all fitted. All these things engaged the children, they were not sat at desk in rows just watching their teacher write sums on the board or working their way through meaningless worksheets. 
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Tech numbers 
What are your thoughts of using technology in class to enhance numeracy and literacy?
Do you agree with it, or do you think the children spend enough time on tech outside of school? It is still something I am sat on the bench with, however I can see the progress some children are gaining from using apps such as Splash learn or Mathletics, these apps appeal to the children as this is what they are now use to, far more then worksheets. 
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Tess Miller (2018) in her article in the Stem education Journal reflects on the study which looked at the effect and progress made by children when using numeracy-based apps when used during lessons. The study showed a small amount of progress but had a high level of engagement. As a result, technology is not going to replace real life learning, however, can be used as a hook to get some children engaged in numeracy. 
Fox and Surtees (2010) discuss in their book Mathematics Across the Curriculum: Problem-Solving, Reasoning and Numeracy in Primary Schools, about how technology in the classroom can add value and create an extra dimension to learning in the classroom. 





Does it have to be just maths?[image: 5 Real-World Math Activities to Teach the Importance of Numbers - 3P  Learning]
The new welsh curriculum is very much wanting the pedagogy of learning to be based around all areas, no subject should be stand-alone it taught right. With many welsh schools entering the new the new curriculum they are adopting the enquiry-based learning where every subject is covered with one main goal. For example, over Christmas our setting had an enquiry of how we can spread Joy into our community. Each class adopted a street in our local area, wanting to make each house a card, Christmas decoration and sweet treat.  The children researched the street looked at how many houses there were, then had to calculate what would be needed to produce cards and gifts. They had to look at ways to raise money, they had to work with a budget and work out the most proficient way to deliver the items in the shortest time. For school to successfully engage their pupils in numeracy or in any area of learning they need to move away from dinosaur teaching and make learning fun, authentic and real life. 

Did you solve it? 13 + 6 - 3 x 5 = ? BODMAS

3x5 = 15
13+6 = 19
19-15 = 4
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This number line is marked from 1 to 100 made using Lego to make it appealing to all children, each ten is represented using different colours and the number dots are stepped to show odd and even numbers. Each bump on the Lego line represents a movement of one, the children pick a Lego character to move along the number line, this character can stand at each number helping the child to clearly see each movement and its corresponding number.
All age groups and abilities can use this number line, with a wide range of areas to differentiate to aid children with learning difficulties and being made of Lego captures the attention of the children who struggle to engage in maths due to attention or behaviour difficulties, as discussed by By Andrew Flavahan in his blog “How Little Plastic Bricks Helped My Brain Focus and Concentrate”. Calvin Irons in his blog talks about how a number line can be used in both primary and secondary schools resulting in them being a very versatile and powerful tool to help pupils visualize understand numbers.
Jeff Frykholm Ph.D book Learning to think mathematically with the number line, has a range of lesson plans which will give ideas on how to use the number line for more than just adding and subtraction. 
Progress can be monitored by setting individual pupil targets, reviewing how they were performing these tasks in previous year group and looking at the overall progress of the class (David Pott, 2013). Personal targets can be how the children use the number line to solve mathematical problems such as adding, subtracting or counting in tens. This when a child moves on from count each individual bump to just jumping or even working the sum out mentally without using the line. 
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What is a number line and its history in education?
Although number lines have existed since numbers themselves, according to Lemonidis and Gkolfos in their scientific paper, Number lines in the history and the education of mathematics, they have only been used in education since the 1950s and it was in 1980’s the empty number line was introduced for the early years framework in the Netherlands for teaching realistic mathematics.  Number lines are embedded right across the numeracy frameworks for both primary and secondary education Mathematics Guidance for Key Stages 2 and 3p109. According to Cuemath a number line is a visual representation of numbers on a straight line and in the 1950s that is just how they looked however today number lines come in all shapes and forms, from the plain and simple straight line or in the shape of a snake which make it look more like a game to young children. 
In primary schools today the number line can be one of the most overlooked resources in a classroom often strips of card stuffed in a draw or some classrooms may have the number line on display on the wall in bright colours or hung on bunting, usually above the white board along with the alphabet. However, its high up which means small children must strain to look up so not very interactive and is very rarely referred to by the teacher during in a numeracy lesson, so you must ask the question who is it really for? Psychology researchers Fisher et al discuss how heavily decorated classrooms can be a distraction to children with dyslexia and learning difficulties, making the number line high up on the wall to be just another blur on the classroom wall along with the rest of the displays. 
A number line can help young children to understand and retain mathematical concepts, such as ordering numbers, moving forwards and back helping them to understand adding and subtraction and recognising patterns by being able to see what is happening visually as they move along the number line. Number lines can also be very useful for older children as they start to use negative numbers, fractions and transferring them to empty number lines Jeff Frykholm,Ph.D p?
Jeff Frykholm,Ph.D. in his book learning to think mathematically with the number line, he says ‘The importance of the number line as a tool for helping children develop greater flexibility in mental arithmetic as they actively construct mathematical meaning, number sense, and understandings of number relationships.’
In my setting this Lego number line is used mainly for year one up due to Lego’s recommendation of 4years +(lego) because of small parts, however there are other ways to be creative, to create a number line for early years using animals lined up or using chalks outside. During forest school sessions number lines have been drawn into mud, numbers drawn on stones or leaves the ideas are endless, its finding what captures the children’s interests and using it. 
What went well and even better if 
The number line is used in the authors numeracy group which is made up of five boys and two girls, three of the group have diagnosed dyslexia and are struggling in all areas of learning, two have behaviour difficulties which stops them from learning and can show aggressive outbursts when not engaged, both attend with 1-1 support, one boy who has intellectual delay due to Cerebral palsy and one girl who is just finding numeracy difficult, pushing for dyscalculia screening as she is doing well in other areas of learning. The Lego number line has engaged them all in learning to the point to keep them all involved and not having to wait turns, the author has had to make one for each of them.
 In the video the number line was being demonstrated by a young boy (child A) who attends the authors numeracy group, he is 7years old, has a diagnosis of dyslexia and has only just joined the school after attending a Welsh medium school for the first part of his educational journey, which means English is his second language, he is still finding it difficult to retain English words and often reverting to Welsh. Due to these factors, he is behind many of his peers in his year three class. Child A finds it very hard to work sums out without the aid of a resource he even struggles to count using his fingers. The Lego number line helps him to see the numbers in action, the first sum he was asked was 50+7=, as he has used this number line before he knew the ten numbers are marked using black dots, the use of colour helps the children to visually the change and relationships of numbers. 
What are the down sides to the Lego number line? For the purpose it is being used for none have been identified. However, when wanting to move on it would have to be re modelled to become an empty number line, to widen its use and engage the children in further learning, such as fractions and negative numbers. It is using the number line for these purposes that users can run in to difficulties, Bright et al 1988, investigated how pupils used number lines in the purpose of solving fraction problems. During their study they identified that pupils found it difficult to represent fractions on a number line. They would often not use correct spacing or would order the fractions numerically shown in figure 1 rather the in their denominator order shown in figure 2.
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As you can clearly see in both figure 1 and 2 the spaces are not accurate which again can cause a problem when marking out the number line, the children would have to demonstrate they are able to not just place the numbers or fractions in this case in the correct order they would also have to demonstrate the understanding of spacing. 
How the children’s progress and what are the outcomes related to using a number line. The Scottish government have clear benchmark which are used to assess children’s progress relating to number lines. On the National improvement hub, it states the before leaving early years the children should be able to ‘Identify and recognises numbers from 0 to 20, order all numbers forward and backwards within the range 0 -20 and uses the language of before, after and in-between.’ There are also many Statutory assessment test or SATs papers which include questions involving number lines twinkle, and GCSE reasoning papers can include number lines, Maths made easy.
Number lines are a simple but a valuable resource, which as demonstrated can be made from anything, children have no problems interacting with this resource if introduced in the right format. The number line is not just confined to the classroom which is why it is important that they are used during numeracy classes in school, as adults number lines are still important, think about a clock telling the time you have to know what the spaces between the main numbers represent and how to read them correctly, to judge you speed while driving is again a speedometer is another form of a number line, using a thermometer or even using the temperature dial on your oven, number lines are everywhere and important. 
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This has not been an easy module but then none of them have been I struggle academically, working myself up to the point of packing the whole thing in. Then I sit down normally at the last very minute and get it done. I left school with one GCSE and that was in art, however my ambition was to become a teacher. Thinking my hopes where behind me I got on with life and it was only six years ago I decided enough was enough and stop putting off what I wanted to do. So, I got myself a job as a learning support assistant in a local school and enrolled in a college course for supporting learning and teachers. I the last six years I have done my level 2 and 3 in supporting learning and teaching and gone on to do my high-level teaching assistant training. That’s when I decided to enrol to do my degree, every assignment I struggle to focus, I struggle with myself worth. Writing essays is the hardest thing for me, I can not spell, and grammar just baffles me sometimes, where do comma’s go or do I need to use a semi colon? However, I try my utmost best to produce something that I can be proud of and say I did that.  
I learn better when following a Dewey or Frobel style of learning, which is hands on, real life and being involved. It was keeping Frobel’s theories in mind of learning through play and engaging them in to learning Tovey 2017, is how I came up with using the Lego number line with my numeracy group and using it as the resource for this module. Frobel used toys as a way of anchoring children into self-investigation. With my own experiences of being low level all through primary and comprehensive school, I can relate to these children and use my experiences as a child to spark their learning. I was mostly forgotten about in school I was an underachiever and was told by one teacher I was not worth wasting her time on. I can honestly say only two teachers ever invested in me and that was my year 6 teacher who took the time to break things down for me and my art teacher who could see I had a talent in art resulting in me achieving an A in my art GCSE. It’s these memories of school, I never wish for any child that passes through my class to experience, as it’s what influences us in adulthood and the attitude we can pass on to our own children. I struggle to ask for help as in my head I remember never getting it as a child, I struggle to except constructive criticism because in my head all I can her is you telling me I did it wrong. Even down to seeing the marks at the end of these modules and reading the comments, I will take them all as I failed at the task at hand no matter the mark or comment. This attitude does mean I will not put myself in to things where I may fail or if I do I will stress so much I self-sabotage, I didn’t past my driving test till I was 27 even though I had been driving on learner plates for 8 years, I refused to take my black belt in karate 2 years ago as I couldn’t face failing now due to the pandemic I will never do it as my instructor closed the class. 
Griggs and Lewis use the lyrics from Pink Floyd song Another brick in the wall which was released as I was entering the education system back in 1979. 
‘We don’t need no education, we don’t need no thought control, no dark sarcasm in the classroom, teachers leave them kids alone’ Pink Floyd
They used this to highlight how schools need to change the way they are educating children, and how there needs to be a balance between direct teaching and student led learning. 
With archaic teaching of humiliating children if they get things wrong, I hope being a thing of the past we can embrace the theorists Dewey and Frobel and bring joy to children’s education. Their understanding of children being able to learn better when they are having fun and when they can relate to their learning, being able to see a point in it what they are learning will help to change how they feel about education. How many people have you come across and they have said “what was the point in Pythagoras? I have never used it since leaving school” the thing is they probably have but not realised. 
 I looked at many numeracy resource we use in my setting and could not find one that really inspired learning within my numeracy group apart from apps on Ipads, but even then some of my group don’t really use the apps appropriately and often just keep pressing numbers till they hit the right one without taking the information in. When I settled on using a number line as my recourse I did panic that there would not be a great deal of information about them anywhere, myself thinking they are a simple resource however, through doing the research for this module, I came across so much information and uses for the plain old number line and then seeing how they relate in to adult life was surprising, I never really looked at my speedometer and compared it to the pieces of laminated card we have in school and to be honest I really don’t remember ever using one in school. I do remember having questions relating to a number line when I took me equivalence numeracy exam. 
The other thing I can not get my head around is referencing, I understand the acknowledging and showing you are not plagiarising someone’s work. That is the ability to show understanding and gives supporting evidence for our work (library of leeds).   I just don’t get the different formats and why full stops and comma’s have to be so difficult. When I did some research on to why there are different styles of referencing not even Yale could give me a straight answer, even with the heading on the web page ‘Why Are there Different Citation Styles?’ yale 
As this module goes, I have almost self-sabotage myself again as I have put off writing this up till today Sunday the 30th January at 15:18. As the thought of trying to put down in works what I want to say and then try and structure it in a way that it is acceptable as an academic piece of writing, just makes me feel sick every time. I do question why I do this to myself every module, but every module I get it done and it’s like a huge weight lifted of my shoulders and I get that small sense of pride that I did it and I will keep doing it till I have achieved what I set out to do.
However, for all the pain, tears and lost sleep, I am still enjoying the course and especially this module as it’s given me chance to channel Frobel and Dewey and be hands on and creative with both my thinking and learning. My even better if, would be stop putting things off till the last minute, to get on with it as if I started earlier and broke things down, I would not be so stressed and to give myself a break. 
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