Williams Report

Important Points

Highlighted notes denote ideas for the classroom
ITT and CPD

Going beyond ‘Initiate, Response, Feedback’.

· Focusing attention on mathematics rather than ‘getting the answer right’.

· Working collaboratively with pupils.

· Transformative listening (this relies on teachers listening to pupils’ contributions in a manner that conveys that there is a genuine ‘meeting of minds’ and that the teacher is willing to change their own thinking in the light of what the pupil has said).

· Scaffolding.

· Enhancing pupils’ self-knowledge about using dialogue as a learning experience.

· Encouraging high-quality pupil dialogue.

· Inclusive teaching.

Evidence shows clearly the link between deep mathematics subject knowledge and the good pedagogic understanding required to teach it. 
It should be noted that the current statutory primary curriculum is mathematically comprehensive, and contains some difficult and abstract concepts. By Years 5 and 6, even the ‘oral and mental’ starter in the daily mathematics lesson can be a taxing experience for teachers who are not in command of their subject.

Despite the enthusiasm for mathematics among respondents, the survey indicated that the majority of  schools were no longer engaged in local mathematics networks
Despite funding for schools standing at a record high level, the element of the budget notionally intended for CPD has come under pressure. It is not ring-fenced…
While head teachers will not necessarily have a mathematical background, their support for the measures advocated in this review are of central importance.

Overall, a renewed emphasis on CPD is required by practitioners, head teachers and governing bodies, focused on both in-school activities and third party ‘market’ provision (including HEIs), with the clear delegation to school level of the responsibility for CPD undertaken.

Local authorities also have a role to play in encouraging schools in a close geographical location to work together in a network. In the past, funding from the National Strategies enabled a larger number of networks to successfully work on mathematics as a priority At that time, it enabled teachers to work collaboratively on mathematical problems to develop their subject knowledge as well as focusing on pedagogical issues. More recently, however, the National Strategies have encouraged ‘Lesson Study’ – a professional learning process…
Lesson Study

Lesson Study is a professional learning process which focuses on the learning and progress made by children as their teachers develop specific pedagogic techniques designed to improve an aspect of teaching and learning identified within their school. Lesson Study, which is used widely in the East Asia is a model for collaborative classroom professional learning:
· two or more teachers work together, developing  practice in the classroom, focusing on the needs and learning of real pupils and trying to solve a teaching or learning-based problem which is affecting pupil progress

· they are engaged in developing a teaching technique that is designed to improve a specific aspect of learning for identified pupils 
· they keep a record of what they learn and they pass on the practice knowledge that they gain to others – for example, by coaching, leading a professional development meeting, or providing a demonstration lesson

The mechanism for identification of the potential Mathematics Specialist among the existing teaching force should be delegated to school level, an important principle throughout this review. It would be vital to support this nomination process by a robust monitoring and quality assurance system. This would ensure the introduction of specialist mathematics teachers into primary schools is successful in reducing the variability in, and strengthening the quality of, teaching and learning in mathematics within and across schools.
This review’s proposed solution is intimately interlinked with the nature of the nomination process and the incentives. It is the recommendation of this review that the teacher should undertake the CPD outside normal school hours, but should receive additional incentive payments both during CPD and on its successful conclusion.
The Early Years

It is comparatively rare, however, to find adults supporting children in making mathematical marks as part of developing their abilities to extend and organise their mathematical thinking. While ‘emergent writing’ is a recognised term, that is not the case for ‘emergent mathematical mark-making’. This misses a valuable opportunity to encourage early experimentation.

The EYFS early learning goals are well judged for the vast majority of children. Issues relating to ‘using developing mathematical ideas and methods to solve practical problems’ relate in part to practitioners not recognising this or not providing an environment where this can take place, rather than reflecting on most children’s inherent capabilities.

The early learning goals related to shape, space and measures focus predominantly on use of mathematical language; they do not refer to concepts of time or capacity. This seems an unfortunate omission, bearing in mind that such measures provide rich opportunities for children to apply their mathematical knowledge in practical and active ways. They also lend themselves to problem solving. 

To secure effective pedagogy, local authorities, leaders, managers and head teachers should provide the following key elements of support in order for all settings to develop the conditions for learning:

· A preliminary audit that supports the identification of strengths and areas for development within a setting.

· A review of the mathematical learning environment which enables staff to monitor and evaluate resourcing and organisation for problem solving, reasoning and numeracy.

· Examples of effective and good practice through modelling, demonstrating and coaching in order to enable settings to enhance the quality of their learning and development in problem solving, reasoning and numeracy.

· Models of open questions and discussions and a mathematical language list to support staff in their dialogues with children.

· A culture with a significant focus on mathematical mark-making in line with early writing through, for example, role-play, making of number books, and the use of popular mathematical mark signage in the environment

· A learning environment that encourages children to choose to use their own mathematical graphics to support their mathematical thinking and processes.

 Year 1 teachers should be encouraged to increase opportunities for active, independent learning and learning through play, as in the EYFS, to ensure a continuation of positive attitudes to mathematics. Mathematical experiences should be threaded across the different areas of learning, in role-play, construction, and in indoor and outdoor learning. Children’s understanding should be developed using practical resources and should make links with other learning so that mathematics is meaningful and relevant.

The progress of children’s mathematical learning could be better maintained if a further suitably qualified adult were present to help the QTS teacher in the reception class.. 

The FSP also provides a sound basis for developing whole-school responses to patterns of outcomes. However, the evidence suggests that the opportunities afforded by the FSP are frequently not being exploited at the present time.

 It is essential that the FSP is analysed at scale point level, rather than simply looking at total scores. Relatively few children attain point 8, ‘uses developing mathematical ideas and methods to solve practical problems’, in any of the three mathematical assessment scales. 
Under attainment and Intervention

Discalculia
To date, the evidence is not as comprehensive as that for dyslexia and reading difficulties, but it seems likely that the analogous condition exists in the symbolism for mathematics. Here, it is important to distinguish between numbers and arithmetic, and other branches of mathematics, such as geometry. It is possible to be an intrinsically good mathematician but with an inability to perform simple calculations.
It was noted in the interim report of this review that under-attainment in mathematics is sometimes apparent early, in reception class or Year 1. It is detectable in the Foundation Stage Profile (FSP) where, if correctly interpreted, there may be many warning signs. It was also noted that there is currently no national standardised assessment tool for Year 1. However, this review continues to stress that it is important to maintain a light touch when it comes to assessing the very young, and none of its recommendations are intended to encourage any major extension to the present assessment regime.

Preliminary exploratory session with a struggling learner could be videotaped and re-examined later by both the intervention specialist and the classroom teacher together. The research schools using this process also reported very positive feedback on the usefulness of this feature. It is a firm recommendation of this review that intervention in mathematics should be completed by the end of Key Stage 1.
Providing this intensive support in Year 2 is timely, practical and likely to have maximum impact on the children’s learning and progress. It therefore seems selfevident to us that for successful intervention in Every Child Counts, there is a need for highly qualified specialist teachers of QTS level.

Teaching assistant-led interventions (as opposed to teaching assistants in support roles) that have been observed by this review appeared less effective than those led by a qualified teacher, although it is recognised that this is at best anecdotal evidence

There are two more vitally important features in the successful schemes that were observed. 
First, following assessment and before placement of a young learner on the programme, priority should be given to communicating these plans to the child’s parents or carers. The involvement of the parent or carer is crucial to achieving maximum benefits for the child
Second it is equally important that the children themselves receive a positive explanation as to why they are to take part in the programme. In the interventions that were observed by this review, the enthusiasm of the child has been clear, as has their evident pleasure at making genuine progress with their learning.

Curriculum and Pedagogy
While it might be helpful to redistribute some aspects of mathematics content between Key Stages, as stated in the interim report, there is little to suggest that the National Curriculum Programmes of Study for mathematics for Key Stage 1 and Key Stage 2 need radical changes of content. In other words, the existing Programmes of Study are sufficiently well structured for schools to develop most children’s mathematical knowledge, skills and understanding flexibly and incrementally, at a pace that takes account of their different rates of learning.

All the programmes of this nature that were observed to be successful invariably gave the children a considerable amount of practical experience with structured materials
In addition, it is important to teach children about the precision needed to learn mathematics. This includes the need to record, draw diagrams, and use with understanding images, graphs, tables and symbols. These aspects of teaching and learning are important and should be built around good teaching practice,that has a secure foundation of oral and mental skills to support it.
A closely allied concern is that too little attention is paid to building good attitudes to mathematics. Clearly, if children’s interests are not kindled through using and applying mathematics in interesting and engaging

ways, and through learning across the full mathematics curriculum, they are unlikely to develop good attitudes to the subject.

 Opportunities for children to engage with the cultural and historical story of both science and mathematics could have potential for building their interest and positive attitudes to mathematics.

There are semantic differences between the way that mathematics is described and construed in the new EYFS framework and in the National Curriculum, which tend to make for discontinuity between the Foundation Stage and Key Stage 1. These differences largely stem from genuine attempts to match teaching and educational provision to the development of children’s thinking and learning capabilities as they grow older. In the Statutory Framework for the EYFS, mathematics is described as ‘Problem Solving,

Reasoning and Numeracy’. Seven of the 12 early learning goals for problem solving, reasoning and numeracy are about ‘number’. The others relate to the ability to recognise patterns, use mathematical ideas to solve practical problems, and being able to describe shape, size and positions – all of which are also important parts of children’s mathematical development. The concept of a curriculum is therefore replaced with areas of learning and development with entirely different connotations, which this review supports. There is then a need for a coherent approach overall to the progression from EYFS to Year 1, and it is essential that the momentum in learning in mathematics is maintained through this transition.
It must be truly interactive, giving children time, for example, to think, to question as well as answer, to discuss and to try out their own ideas and strategies. The ‘tempo’ observed in successful lessons during this review had been well judged to achieve these outcomes. Equally, the review panel have observed numerous examples of undue haste on the part of practitioners during their discussions with children – in some cases even delivering the answers to their own questions before the child has had time to formulate his or her thoughts.

Part of the reason why in-class provision might not be stretching can be attributed to teachers’ lack of knowledge of what might be possible and of the types of activities that would allow the most able to flourish, for instance openended investigative tasks. In discussion with Ofsted, it has become clear that many primary teachers lack confidence at this level of mathematics and are often unaware of the bigger picture and network of interrelationships.

Talking mathematics should not be seen simply as a rehearsal in class of the vocabulary of mathematics, novel and important though that may be for the young learner. It should extend to high-quality discussion that develops children’s logic, reasoning and deduction skills, and underpins all mathematical learning activity. The ultimate goal is to develop mathematical understanding – comprehension of mathematical ideas and applications.

It must be more widely recognised that mathematics is a complex subject, and in some respects different from other subjects. It cannot be arbitrarily compartmentalised, nor can the time required for specific topics always be known in advance. Some excellent examples were observed by this review of teachers consulting with children at the end of a week to plan the next stage of learning –
A renewed and sharper focus on the use of mental mathematics would be beneficial and would particularly help under-attaining groups of children.

All forms of grouping appear to have limitations as well as strengths, so it is important for teachers and schools to be aware of the opportunity costs of how they choose to group children. Guided group work in mathematics, where teachers work with smaller groups of children within the class, offers an organisational approach where attention can be given to particular children who may require additional support or challenge to ensure they continue to progress in learning.
Parents and Families

Children would like parents to be taught the methods they are learning in mathematics, which have changed

considerably since their parents were at school. This makes it difficult for parents to support their children. And indeed, the panel believes that the lack of clarification and setting out of the methods of teaching is a missed opportunity for engaging parents and improving their children’s attainment

