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To all the staff and children, past and present, at Eleanor Palmer Primary School, with whom I shared so much maths fun.
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FOREWORD


For those mathematicians who enjoy their history as much as their maths, it’s worth dipping into the past for a little perspective on how we got to where we are today in schools.

The Board of Education’s Handbook of Suggestions for Teachers, published in 1937 and written in a language of the era, advised teachers to teach maths through practical experiences and discussion:

First, by way of introduction, should come practical and oral work designed to give meaning to, and create interest in, the new arithmetical conception – through deriving it from the child’s own experience – and to give him confidence in dealing with it by first establishing in his mind correct notations of the numerical and quantitative relations involved in the operation.

Forty-five years later, the influential Cockcroft report (1982) explored these ideas further in recommending that:

The primary mathematics curriculum should enrich children’s aesthetic and linguistic experience, provide them with the means of exploring their environment and develop their powers of logical thought, in addition to equipping them with the numerical skills which will be a powerful tool for later work and study.1

The philosophy promoted here is that pupils at all levels develop the language of mathematics: they think through their maths problems, articulate their ideas, make connections, and thus mathematical relationships are developed through active problem-solving.

One might observe that this is a fair recipe for all learning.

And fast forward to the national curriculum in England today, with its three core aims to ensure that all pupils:


	Become fluent in the fundamentals of mathematics.


	Reason mathematically by following a line of enquiry.


	Solve problems by applying their mathematics.




As a teacher of maths, what first interested and excited you? Was it the beauty of numbers and patterns? Was it the challenge of searching for a proof through logic and deduction? Was it an enjoyment of shape in art and everyday life? We all have areas of maths we are drawn to.

Our challenge is to provide a breadth of experience in maths from the moment pupils enter our schools. What we begin with excitement and colour in the early years needs relentless focus, fun and ambition as children move through primary school.

One experienced primary leader I know insists that maths should give children a deep understanding of the mystery of numbers and an appreciation of its beauty; he asserts further that, importantly, maths helps young people to become reasoned arguers.

Another primary leader I have worked with over many years insists that teachers everywhere should display in their classrooms the wise words of Professor Stan Gudder (University of Denver), from his 1976 book A Mathematical Journey:

The essence of mathematics is not to make simple things complicated, but to make complicated things simple.

In this book, Kate Frood draws on her rich experience as a teacher and leader to realise the above ambition.

In common with all titles in this series, Section One is ordered under the A-Z alphabetical headings. Section Two presents further material for professional practice. From Chat to Games to OWLing and Pattern, rounding off with Venn and Zero, Kate’s chapters bring alive the fun and fundamentals of the teaching and learning of mathematics in the primary years.

This will prove a popular addition to the A-Z series. Enjoy!

Roy Blatchford, series editor

 

1       Cockcroft, W.H. (1982) Mathematics Counts: report of the Committee of Inquiry into the Teaching of Mathematics in Schools under the chairmanship of Dr W.H. Cockcroft, Her Majesty’s Stationery Office










SECTION ONE











ASSESSMENT


If you want to improve maths outcomes for your pupils then you need a strong sense of what’s working and what’s not in your classroom; what the children can and can’t do and if it’s right to move on. But it is a worry that, with the wealth of pre-made materials and schemes now available to teachers, it’s too easy to focus on the map (the curriculum) and not the terrain (the children and what they can/can’t do). Effective assessment is at the heart of impactful teaching and learning. But assessment is only valuable if it changes the way we teach and the way pupils learn.

Assessment comes in layers, all of which have validity if used well. At the top sit externally set and marked tests: Year 6 SATs. SATs are heavily laden with negative connotations associated with accountability and performance. Unsurprisingly, many teachers and children hear the word ‘assessment’, fear it and treat it as a synonym of ‘test’. Tests are not inherently bad but they have certainly been contorted out of shape, especially when used purely as high-stakes accountability measures.

A good test isn’t just a summative experience, but is also packed with rich formative opportunities. Summative tests all have a formative backbone and, when used intelligently, they can act as genuine stepping stones towards fuller understanding. To use summative tests well, it’s key not only for teachers to act on the outcomes, but also for the children to see their scores as a route to improvement. Tests are not an end point and children must not believe that their maths ability is fixed and unchangeable.

Endless practice papers from the start of Year 6, with scores recorded on a computer, serve little purpose. But in the revision period leading up to SATs, it’s essential to integrate past SATs questions into lessons, unpicking them, discussing possible misconceptions and building children’s confidence to tackle them. This can be really good fun!

The next layer of assessment is published tests used at year or term end. In 2014, national curriculum levels were removed from the primary curriculum. In a speech in early 2015, the schools minister Nick Gibb said, ‘Levels have been a distracting, over-generalised label, giving misleading signals about the genuine attainment of pupils.’2 Agreed! Gibb told schools to develop their own assessment schemes ‘matched to the timing and content of their school curriculum’ that ‘provide clear evidence of attainment and progression’.

But after 26 years of using national curriculum levels, the majority of teachers had never used an assessment system without levels. Schools inevitably turned to external assessment systems to help. And although these can be used effectively, they can also make the same demands that were previously placed on teachers when it comes to data collection.

An end-of-term test should be used to confirm your own assessment, rather than becoming a piece of evidence to complete a spreadsheet. At my school, we used them to triangulate teacher assessment, leading to a simple end-of-term mathematics RAG (red, amber, green) rating, essentially a binary ‘can do/can’t do, yet’. The key was that these RAG ratings formed the starting point for a conversation with the teacher, primarily about the ambers and reds: what are you going to do differently so this child makes progress? How can I help? The greens need scrutiny too: can the child do it consistently? Independently? In a range of contexts? In a quiz? Is your judgement based on the full breadth of the curriculum? In short, is this a secure judgement?

The next layer of assessment is the frequent use of low-stakes tests or ‘quizzes’, ideally put together by the teacher. Children need to understand that tests have a purpose and are important to support their learning. If they make a mistake, they need to know how to correct it. Allow children to mark their own tests so they can see where they have gone wrong. Use partners, intervention and follow-up whole-class teaching to help fill any gaps in understanding. The quizzes then become an integral part of your teaching, providing rich and meaningful assessment information about what pupils know, understand and can do.

Discussion, debate and the sharing of ideas and strategies will then add to the quality of the assessment information gained, as well as to the richness of the teaching and learning situation. Make sure you weave some spaced practice into your quizzing, recalling learning from a previous unit so that forgetting is interrupted. At my school, we placed a clear emphasis on personal bests, encouraging children to improve on their own performance and not compare themselves with others.

Beneath all this is the day job: teaching. Those well-structured classroom activities involving interaction and dialogue, between teacher and pupils and between pupils themselves. So, in that day-to-day practice, how can we ensure that our assessment is purposeful? Which children need intervention before the topic to catch them up? Are there any areas where all pupils have gaps in understanding? Listening to children’s answers and explanations can give you a clear insight into their knowledge. Once a child has answered a question, ask others in the class to elaborate or explain what has been said, in order to delve deeper into levels of understanding.

The art of teaching is in working the room, questioning, noticing (see OWLing on page 107). This is the key assessment. You must be as close as possible to the child for assessment and feedback to have the greatest impact. You will have much less impact sitting at home feeling frustrated as you mark a maths book full of error and misconception than you will have being over the shoulder of that child in class as they work through a question. You’ll be there to catch the bug in their thinking. We call these ‘teachable moments’.

The psychologist Lev Vygotsky wrote: ‘What a child can do with assistance today she will be able to do by herself tomorrow.’3 This captures so beautifully the idea of working with the child, then gradually stepping back and delighting together when they succeed without you.

Think about any adult classes you’ve attended. I confess to being a serial starter and leaver of various exercise classes. Aside from my innate lack of motivation, I tire of the teacher at the front, who never comes close to us ‘low attainers’ to offer encouragement and personal feedback to raise our performance even a tiny bit. Rather, she motors on, interacting only with the talented few at the front. And so it can be in a classroom: if we simply teach from the front, or persist in only ‘working with a group’ and thus fail to work the room, we are not teaching constructively or inclusively.

When children are doing independent practice, work the room with a pen in hand. Notice. Interact. Act. Capture what is said; correct and teach on the go; stop the class for mini plenaries and to make a teaching point. Be close to the children to grasp those teachable moments and give impactful feedback. If you do all this, there will be far less ‘marking’ to do after school and you will have a far greater sense of how to plan for tomorrow.

And then there’s self-assessment. What’s the point of asking children to rate their achievement against lesson objectives with green, yellow or red highlighters, or by ticking the requisite face? I’ve seen maths books with sad faces ticked day after day, yet no evidence that the teaching and practice have been adapted to this child’s level in response. What about the child who always ticks the smiley face, yet you know that, in reality, their confidence and attainment are fragile?

Nor does asking for thumbs-up/thumbs-down as a class tell you anything secure. But if the child is confident that you will visit them to see how they are doing, or that they will be supported if things are tricky, they will be far more likely to be honest about their sense of achievement.

In our upper key stage 2 classes, we had a well-established routine of children writing a ‘message’ at the end of a maths lesson. The children were asked to let their teacher know how things were going. A message might read, ‘Dear Miss Frood, I am getting this but I’d like more practice please’ or ‘I don’t really get it when there are empty boxes’ or ‘I’m confident and ready to move on please’. The images on the following pages are real examples of this. It took some work to achieve honesty and genuine reflection but, once established, this pupil self-assessment became a critical part of our assessment and helped us to adapt our teaching.

It’s vital that all these layers of assessment are used with purpose and are followed by an appropriate next step, be that an intervention, a recap or an adaptation to the next piece of learning.



[image: An image of a notebook’s page with some mathematical calculations on it and a comment in text.]
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With thanks to Year 6 at Eleanor Palmer Primary School, 2023.



ASIDE

Interaction check

As an exercise, just for a week, draw up a class list with five columns, Monday to Friday. Keep a daily tally for each child, ticking if you have had a meaningful one-to-one exchange focused on their maths learning. Be honest. Act on the outcomes.



 

2       www.gov.uk/government/speeches/assessment-after-levels

3       Vygotsky, L.S. (1978) Mind in Society: the development of higher psychological processes, Harvard University Press
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