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Element One
Why is good numeracy important?


















Numeracy - it’s all around us.
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Description automatically generated with medium confidence]There is no doubt about it, it is important to be numerate. To be numerate, is “to be able to do basic Mathematics” (Cambridge Dictionary, 2023). Being numerate means more than solving algebra in a classroom, the Pythagorean theorem and more. Students currently studying Mathematics and Numeracy in Wales (and the UK) must continue their studies until the age of 16. However, British Prime Minister has launched a plan to extend this to the age of 18. Why, you may ask? Eick (2016)

Well, in his speech, the Prime Minister Rishi Sunak “said the UK must “reimagine our approach to numeracy” (Francis, Jeffreys and Shearing, 2023). Sunak went on to explain that “in a world where data is everywhere and statistics underpin every job, letting our children out into that world without those skills is letting our children down”. 
In addition to this, the Welsh Government launched Curriculum for Wales in September 2022 which states that “numeracy […] plays a critical part in our everyday lives” (2023). The Welsh Government describe Mathematics and Numeracy as a “truly international discipline [which] surrounds us and underpins so many aspects of our daily lives”. 
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Yet this is the one subject area that it almost seems the norm to hear parents and professions, in some cases, say they cannot do. On many a parent consultation or conversation I have heard “I was never any good at Maths either” or “I never understood Maths myself” and even “I never even used Maths again”. I would agree that this is sometimes seen as something funny, or as some kind of “badge of honor and shrugged off as inconsequential” (Riley, p.3, 2021). Upon reflection, I do not often hear parents proclaiming “I was never good at reading” or “PE was a waste of time”. So when did people become so flippant about the importance of good numeracy skills? Altmann, G. (2012)

What is it to be numerate?
You cannot get away from the fact that there is a small amount of Maths (at least) that is useful in every day life, no matter your walk or life or profession. Maths provides us with life skills – telling the time, reading a timetable, cooking tea without burning it, securing a good mortgage deal (if those exist!), booking a holiday…I could go on. A little Maths can go a long way. In order to make the best choices, we need to be numerate and have confidence in our own Maths skills.

Every day numeracy 
I am certain that everyone uses some aspects of Maths in their daily lives. Here are some examples:
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Description automatically generated]Buissinne (2014)
Clerk (2022)
McGuire (2014)

                                         (National Numeracy, 2020). 
[image: ]Shifting a nation’s mindset 
How can we shift one’s Maths mindset to a positive one? “Positivity and self-belief that you can do maths are vital for you to be able to make progress” (Riley, p.2, 2021). This means not only Maths practitioners, but all adults should promote Maths as a lifelong skill, so children do not pick up on negative connotations associated with Maths. Young people must be taught and shown how good Maths can make a difference to your life, way beyond the classroom.Fatcamera (2019)

Riley goes onto explain that “the cold hard facts of the [National Numeracy data] show that Maths abilities play a crucial role in life outcomes” (p.4, 2021). Poor numeracy skills can have an impact on someone’s self-esteem, confidence and decision making. By improving your numeracy skills and your attitude towards Maths, you will become more confident and this could lead to a better quality of life. 
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Element Two
Why can schools do to encourage numeracy?
With the launch of Curriculum for Wales, the Welsh Government wrote that “it is imperative, therefore, that mathematics and numeracy experiences are as engaging, exciting and accessible as possible for learners, and that these experiences are geared towards ensuring that learners develop mathematical resilience” (2020). 
I firmly believe that every adult working within a school must see themselves as a Maths teacher. Young people must be shown how intrinsic Maths and Numeracy are to day-to-day life and how Maths is all around us, not just within a classroom. In Donaldson’s ‘Successful Futures’ review, he proposed that “children and young people should have their learning developed across the curriculum through three cross-curriculum responsibilities that should be the responsibility of all teachers: literacy, numeracy; and digital competence” (2015, p.133). This places huge emphasis on the teaching of numeracy (as well as literacy and digital competency) by all staff in all subjects. 
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Description automatically generated]Promoting Maths positivity and making Maths funPexels (2016)

Any adult working with young people must consider the language they use when teaching or talking about Maths. Teachers must teach children the fun in Maths, the logic, the problem solving and the puzzles. Teach children that Maths has a point, and that in becoming more numerate, children will become more confident, more numerically aware citizens who will go on to make more considered decisions in life. Teachers should plan for ways to make Maths fun, as Riley explains, “Maths can be fun, maths can give you fulfilment and maths can be useful in the real world in ways you may never have realized before” (p. 10, 2021).
[image: Diagram, icon

Description automatically generated]Upskilling school staff
For many, Maths can be an issue. This could be due to poor experiences in school themselves or due to a stumbling block of their own. Schools must provide training in order to upskill their staff and make staff more confident in teaching and delivering the Maths and Numeracy curriculum. Our teachers may be the most important role models in a young person’s life, we need to use this to our advantage. OpenClipart-Vectors (2017)

Maths must be visible and meaningful
Maths must be all around us in order to promote Maths within a school. Maths could be seen, it should be heard and it should be celebrated. Practitioners cannot teach Maths in isolation, instead we should now be finding ways to bring Maths and Numeracy into all subject areas for children to understand its value and importance. I also think it is worth noting that Maths must be taught in a meaningful way. Too many people believe what their Maths teacher taught them was useless – we need to combat this! 
Supporting the wider school community to become more numerate
Schools should gauge the general feeling towards Maths of their wider school community and if necessary, look to shift this mindset. Schools should provide parent workshops to upskill parents and boost their confidence. Also schools could invite in positive Maths role models to talk and work with the children.
What should we see in the school’s Maths policy? 
· Development of skills is crucial, and opportunities for skills to be revisited and embedded overtime. 
· A sound calculation policy
· A clear purpose for the study of Maths and Numeracy which is relevant both to the aims of the curriculum but also for the needs of the pupils within the school
· Opportunities for fun 
· Parental/community involvement 
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Description automatically generated with medium confidence]Supporting children who struggle to learn Maths
There will always be young people who, no matter how hard they try, will struggle with Maths and Numeracy. It is estimated around 20-25% of our young people will be dyscalculic, dyslexic, dyspraxic, or all three (Chinn, p.13, 2017). What can schools do to ensure these children don’t fall behind? Atamaneko (2022)

· Provide consistency 
· Committing basic facts to long term memory 
· Slow down teaching
· Consider vocabulary of Maths 
· Consider a multisensory approach 
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Description automatically generated]Making the change from “I can’t do it” to “I can’t do it…yet”
By placing all this importance and celebrating Maths in the above ways will set schools on their way to becoming Maths schools, where children, families and teachers are more proud to say “I’m good at Maths”. We want our young people to grow up to be confident in their Maths abilities and become more resilient learners. Altmann (2017)
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Element Three
Resource – Information Sheet 
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Information sheet for professionals

	Purpose of the resource

	Brief overview of the individual

	
· These resources/activities are intended to develop the pupil’s ability to tell the time using a variety of resources.
· These resources are intended to explore different ways to show the passing of time. 
· The main aim is for the pupil to become confident in using o’clock time and to begin to use half past time, on an analogue clock. 

	
· 5 year old boy working on 1:1 basis for the purpose of this activity.
· Currently not working at expected level in Maths. Pupil lacks confidence in this area.
· Pupil works best working 1:1 with a trusted adult or in a small group, where he feels comfortable to share his ideas.
· He is sometimes afraid to make mistakes and he can appear reserved during whole-class lessons. He responds well to positive reinforcements.
· He is a ‘hands on’ kinaesthetic learner


	Demonstrating learner progress using this resource

	Using the resource as a self-assessment tool

	
· A baseline should be undertaken prior to the task to determine whether or not the pupil knows the words ‘clock’ and ‘time’, understands that a clock tells us the time and represents the passing of time and to assess the child’s understanding of ‘o’clock’ 
· During the activities, the pupil will have the opportunity to both read and show the time using an analogue clock, initially o’clock times then half past.
· If progress is made, this should be clear by the final activity where the pupil will be given the opportunity to read the time independently.
	
· Analogue clock cards will have the answer on the reverse so the pupil will be able to independently check if his answer is correct. 
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Element Five
Evaluation of the resource

As both a practitioner and a parent, I am a firm believer in the importance of teaching life skills to children. Not just because I want the young people in my care to be able to go on to live independent, fulfilling lives but also because our time with young people is so limited and precious, I am keen to make every interaction count. All too often I have seen children starting their time in secondary school unable to follow a timetable, tell the time or even tie their shoelaces. What else can be more important in the classroom than teaching our young people these fundamental skills that are going to be crucial in their lives. Telling the time is a life-long skill that is used in a multitude of settings, from cooking, to travelling, to timetables to getting to work on time! As Dr. Chinn explains, teaching time “is not so much about the developmental benefits of time, but about its critical role in every day life” (p. 126, 2012).

The resources I used for this activity were based around the analogue clock and introducing telling the time to a young child. These skills feature in both the Literacy and Numeracy Framework and also the Mathematics and Numeracy descriptions of learning in Curriculum for Wales 2022. Welsh Government (2022) first introduce the concept of the analogue clock in Progression Step 2, when 5-8 year olds will be taught to “use standard units of time to read ‘o’clock’, 'half past', 'quarter past' and 'quarter to' using both analogue and 12-hour digital clocks” and “tell the time using a variety of devices” (Welsh Government, 2020). Telling the time is not just a tick box for a teacher, it is a difficult concept for some children to master – not only telling the time on an analogue clock, but also digital clock, 12/24 hour time, converting between these and not forgetting, teaching children what these times mean and teach children to understand the passing of time. In any classroom, you will find children who are well acquainted with clocks and time, some may wear a watch, some may have a clock on the wall at home or an alarm clock that wakes them up, and for others it will be an alien concept. Dr. Steve Chinn explains this further when he wrote that in teaching the concept of time “there are several challenges, maybe too many for young children to absorb” (p. 125, 2012). 

The activity was intended on being a 1:1 session but the pupil’s younger brother joined the session. The activity began with a baseline assessment to gauge the pupil’s prior understanding of time and analogue clocks. This resonates with Behaviourism where “behaviourists look at learners to determine where the lesson should begin” (Ertmer and Newby, p.6, 2018). By regular, positive feedback both verbal and non-verbal, the learner knows that he is making good progress and he is encouraged to keep this up. This use of reinforcement should impact positively on pupil performance. 

In praising the pupil, I was aiming for the pupil to repeat the desired behaviour of good focus and good listening skills and thinking carefully about the correct answer. The constant, immediate feedback tells the pupil whether or not what he is doing is right or wrong. McLeod (2023) explains “positive reinforcement is a term described by B.F. Skinner in his theory of operant conditioning. In positive reinforcement, a response or behavior is strengthened by rewards, leading to the repetition of desired behaviour”.   

Naturally, I would teach analogue time before teaching digital time. I think younger children will be more adept to picking up analogue time as there is not the need to read larger numbers (up to 60) and we often teach the way we were taught. In making the video, I did question myself on how often this next generation will be seeing and using an analogue clock. What we cannot get away from here is that we, and our children, are growing up in a digital world. One example of this, is how exam halls in the UK now display digital time as “younger people were much more familiar with seeing the time in a digital format - on computers or mobile phones” (Coughlan, S., 2018). In some cases, children sitting exams felt the analogue clock slowed them down as they were having to stop and work out the time as they simply weren’t used to using an analogue clock. 

It must also be noted that in this video, I was working 1:1 with a pupil which is a very rare opportunity in a mainstream school setting. Whilst working 1:1, I was able to quickly assess his prior knowledge, understand his thinking, assess him in his learning and take the opportunity to extend his learning where necessary. In a whole class setting, it would be more difficult to assess every child’s prior knowledge on analogue time and have the children all working at a level that was suitably challenging for them. 

Using the time cards, the pupil enjoyed the opportunity to flip the card over and self-assess if he had the correct answer, and he responded well to praise from myself. He had some difficulty in reading the time in words independently, which slowed the activity. In hindsight, and with more time, I would’ve liked to have had prepared blank clock faces with moveable hands (both fixed in the centre) for the pupil to demonstrate o’clock and half past times to me, rather than reading the time.  This would’ve challenged him further and demonstrated his learning in a different way. I feel this would be a good resource to use in a whole class setting, if every child had access to a small clock and you could ask them ‘show me…..(time)’ – this would act as a quick baseline assessment to gauge children’s understanding in order to group them. It would also be worth considering using a real clock so the hand movements are synchronised. I feel that in using these resources, the pupil made good progress in the allocated time by clearly understanding and reading ‘o’clock’ times by the end of the session and being on his way to reading ‘half past’ times too. 

Finally, in my next session working with this pupil in teaching him how to tell the time, I would provide more contextualisation and make the resources more individual for him. When I think about some of the more engaging Maths lessons I have observed in recent years, teachers use more ‘stuff’ – teaching fractions using pizzas, using catalogues to compare prices, ingredients and groceries to teach weight. As Ackland explains, “in the new numeracy classroom, teaching must be adapted to the more learning styles and particularly for kinaesthetic learners” (p.7, 2014). This could’ve included time cards with activities the pupil does, that he could’ve matched up. Such as ‘9 o’clock’ and ‘start school’ or ’12 o’clock’ and ‘dinner time’. This would have potentially made the resource more engaging and meaningful to the pupil, and made him more aware of the passing of time.

In all, I think this resource was beneficial. The time cards helped to ‘drill’ the ‘o’clock’ and ‘half past’ times on an analogue clock as well as help the pupil with some form of self-assessment, which can be a tricky nut to crack with a 5 year old pupil. 
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Element Six
Reflection on learning in this module 
When I was faced with the module ‘Numbers Count’ I must admit my heart sunk. It took me back to 1997 when I was sat in a classroom with no windows, mindboggling sums on the chalkboard and being told “ask your friend if you’re stuck”. Maths was never my strong point and I do not consider myself to be good at Maths, although I would not admit this out loud. I would always stress the importance of Maths to others, valuing it as much more than a lesson in a school day, but deep-down thinking that most of what I was ever taught in Maths either did not have a point or went straight over my head. I recall my dislike of the subject beginning in Year 7 when I was placed in the lowest set for this subject area. I was surrounded with pupils who either did not care for the subject or cared, but for all the will in the world, could not grasp key mathematical concepts. Our Maths teacher was often absent and in his place, there were a conveyer belt of supply teachers who all had different teaching styles, but never stayed long enough to get to know us, our strengths and weaknesses. Looking back, there was no opportunity to build a rapport with the teacher I needed the most. 
By Year 8, we had a consistent teacher who invested the time in his pupils and began to understand the ways in which we learned best. I remember being praised and my work being celebrated, and this pushed me to try harder and instilled some confidence in me that I could achieve something in this subject. This positive reinforcement ensured that my “response or behavior is strengthened by rewards” akin to Skinner’s theory of behaviourism (McLeod, 2023). 
This module has enabled me to delve into the requirements of Curriculum for Wales and Professor Graham Donaldson’s proposals. Donaldson advised in 2015 that the Welsh curriculum adapted to include numeracy in one of three cross-curricular skills, meaning that all teachers would be responsible for the teaching of Mathematics and Numeracy. From my school days to today, I can now appreciate how much the educational landscape has changed in Wales and the importance all teachers now place on the development of numeracy skills from Nursery all the way through to Year 11. Teachers must now look for opportunities to teach Mathematics and Numeracy across the curriculum. My 11 year old self would have hugely benefited from this as I would have had more opportunities to develop my Maths knowledge and skills. I think children in Wales now have a huge advantage due to these recent changes. With the launch of Curriculum for Wales 2022, the Welsh Government explained that within the AoLE of Mathematics and Numeracy, our young people would “use their numeracy skills across the curriculum to make effective choices, all of which can help them become healthy, confident individuals, ready to lead fulfilling lives as valued members of society” (2020). 
During Element 1 and 2, I undertook a lot of independent reading, both on Mathematical theories and concepts but also on the requirements of Curriculum for Wales 2022. I felt during these studies, I realised quite how many numeracy skills the average person would use on a daily basis and how many of these are actually second nature to me; calculating change, planning my working day and cooking a meal. I began to enjoy considering what schools can do to develop numeracy skills in children and young people and began to use my poor experience in school to my advantage. 
As I worked my way through the elements, I hit a stumbling block with Elements 3, 4 and 5 as my previous role in school was not classroom-based and my current role is not school-based. I enjoy teaching children, although this is never a job I have been expected to do (with the exception of being a father). I communicated with ex-colleagues and asked for advice, but I was keen to develop a life-long skill which would be worthwhile in all aspects of life. Whilst working in a secondary school, I was often exasperated by the number of pupils who would not tell the time. I have seen first-hand in examination rooms, young people desperately trying to find out how long they have left to complete their exam, but not knowing the basics of using an analogue clock in order to work out that answer for themselves. When thinking about the resources I wished to use, I opted for an activity at the start of the ‘telling the time’ journey with a young person. 
I undertook the activity in the home environment due to my change in employment. I have recently read that “students’ early numeracy activities at home can have positive effects on their later mathematics achievement because they may help students develop high numeracy competencies and self-efficacy beliefs in mathematics” (Hwang, p. 54, 2020). Not only was this good for my practice, but also to enhance the student’s mathematical achievement. Hwang proposes that “it is important to make parents aware of the value of early numeracy activities at home” (p.54, 2020) and I wholeheartedly agree with this. 
Another stumbling block I faced was that due to my change in employment, I have been unable to attend lectures for this module and this has left me feeling ‘out of the loop’. It has shown me the importance of working with others and how much I rely on communication with fellow students and lecturers to understand the tasks in hand. In addition to this, I found myself becoming more accustomed to the more informal writing used in a blog so it has taken some time to write in a more formal manner for these reflections. 
I found myself looking into Mathematics and Numeracy and perusing my local library to find more books to support in this study. I found myself enthralled by Frith, Gillespie and Lacey’s ‘What’s Maths all about?” book. It was through reading this book that I became interested in the concept that “everyone does Maths, all of the time” (p.4, 2014). The authors also explained clearly how mathematicians have changed the world, such as ancient Roman mathematicians being among the first to build huge arched bridges which went on to inspire aqueducts and bridges, and French mathematicians creating new systems for maps as we know them today. This led me onto thinking about the bigger picture of Maths and how “Maths is a way of thinking and working things out” (Frith, Gillespie and Lacey, p.4, 2014). My mindset shifted and it made me think I do actually have a reasonable Maths skillset, I just did not consider the skills I had acquired in my lifetime to make me a mathematician, when actually they probably had!
Upon reflection, I have enjoyed considering how the teaching of mathematics and numeracy is changing in Wales and considering how everyone must take responsibility for teaching mathematics to young people. 
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Every day numeracy 


Working out how many minutes until the next train


Increasing a recipe to serve extra guests


Checking we have received the right change


Working out how much to tip in a restaurant


Managing our diet and nutritiion 


Measuring medicine doses


Setting and keeping to a budget


Making sense of statistics in the news
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