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· The fundamental issue is how better to develop pupils’ understanding of mathematics.

· Developing ‘mathematical thinking’ is also a priority.

· Although pupils wanted to do well in mathematics they were not excited by the subject.

· More able are insufficiently challenged.

· There aren’t enough links with other subjects and insufficient use of ICT.

· SOW in Secondary schools were frequently poor.

· Teachers don’t have enough time to work together to improve their teaching expertise.

The report makes the following recommendations:
That the DCSF should:

· Work out a way of improving mathematics teachers’ teaching expertise.

· Develop the role of subject leader in mathematics in the primary school.

· Reintroduce assessment of using and applying mathematics as a separate aspect of the mathematics curriculum.

· Provide guidance and support for the above issues.

That the QCA should:

· Make sure future assessments assess using and applying mathematics.
Training providers and the TDA should:

· Ensure initial training courses contain the relevant subject knowledge and mathematical skills.
The NCETM should:
· Further develop diagnostic tools for teacher self assessment.
· Make sure teachers have access to appropriate training.
· Improve opportunities for networking.
Schools should:
· Improve subject leader’s expertise in effectively leading and managing development work.
· Encourage teachers to focus on developing pupils’ understanding.
· Give pupils a wide range of opportunities to use and apply mathematics.
· Give teachers well targeted professional development to strengthen subject specific pedagogy.
· Take into account pupils’ views on learning mathematics.
Primary schools should:

· Ensure greater challenge for more able pupils
Secondary schools should:
· Attract mathematics teachers by making better use of flexibilities in pay structures.

· Improve schemes of work.

· Improve opportunities for pupils to use ICT to support them learning mathematics.

Part A:  Mathematics in primary and secondary schools

Foundation stage and Key Stage 1:

Pupils are less confident about solving problems in mathematics.  The concept of multiplication and division also causes difficulty.

Key Stages 2, 3 and 4:

Older pupils find it difficult to solve more unusual problems and to identify connections between different mathematical skills and topics.

The progress from Key Stage 3 to Key Stage 4 is declining.

Key Stage 5
Participation ins AS and A level mathematics has increased since September 2004 to 53,000 in 2007.  (This is still lower than the 1990 figure of 63,000).  Students from some ethnic minority groups and those eligible for free schools meals are under represented at A level.  Many students who achieved a grade C or B at GCSE struggle to gain a pass at AS level and so many do not proceed to A level.

There has been a growth of further mathematics in response to the Smith Report “Making mathematics count” (The Stationary Office (937764), 2004)

Outstanding teaching looks like:

· Teaching that develops pupils’ understanding of key concepts.

· Enabling all pupils to make substantial progress and feel challenged during the lesson.

· High expectations of pupils’ enjoyment and achievement.

· Teachers fostered a spirit of enquiry and developed pupils’ reasoning skills.

· Problem-solving and investigation were integral to learning mathematics.

· Teachers checked that everyone was challenged to think hard.

· Teachers adapted in an ongoing way to achieve the above.

· Good emphasis on accurate use of technical language.

Foundation stage teaching:

· Appropriate blend of free choice play and focused learning.

· Provision of mathematically rich environment.

· Mathematics was integral to other areas of the curriculum.

· Quality of dialogue between pupils and teachers to focus on the mathematics in the task.

Primary teaching:

· Used well practised routines to support classroom organisation to enable teachers to check on different pupils’ understanding.
Secondary teaching:

· Teachers selected a suitable range of questions to develop pupils understanding.
· Setting by ability is common.
· Schools rarely evaluate the impact of setting and groupings on pupils’ attainment and self-esteem.  Sets can  place an artificial ceiling on pupils’ attainments.  
Using assessment in teaching and learning:

· Assessment for learning is generally more effective in primary schools.  It is a weakness in many secondary departments.

· Quality of marking is variable.  Best marking is diagnostic and gave pupils helpful feedback.

· Subject leaders and senior leaders did not tackle inconsistencies in marking well enough.

Other observations:
· Use of homework varied widely.  Tasks for homework were mainly consolidation and practice examples.

· Most teaching is ‘satisfactory’ and this isn’t good enough.  Teachers need to give more attention to knowing if all students understand the work and that they are able to get on with understanding in the early stages of a lesson.  Teachers need to give pupils more time to do mathematics with understanding.

· Often the subject is ‘fragmented’ which detracts from understanding.

· Sometimes teachers move on to the next topic without ensuring understanding.

· Teaching assistants can compound weak teaching methods by doing the pupils’ thinking for them.

· There are increasing numbers of teaching assistants assigned to mathematics classes.

The curriculum and other activities:

· In the more effective schools mathematical pathways are well matched to pupils’ needs.

· Positive developments in primary schools included problem solving and the use of ICT as integral to mathematics lessons.

· There are more inconsistencies in opportunities for ‘using and applying mathematics in secondary schools.

· Primary schools used the Primary National Strategy framework to plan effectively.

· The best Schemes of Work were living documents that developed over time.

ICT and the mathematics curriculum:

· An aspect for much development.  Using ICT to enhance learning is mathematics is very limited.

· The interactive whiteboard provided some positive experiences.  It also tends to reduce pupils’ use of practical equipment which is not a good thing.

· Secondary pupils are making more use of individual on-line help both at home and in school.

Links between mathematics and the wider curriculum:

· Teachers miss opportunities to make links.

· The provision for G & T pupils is enhanced by extra curricular activities.

Leadership and management:

· The quality of leadership and management has improved in secondary over the last two years.
· The collaborative support of senior staff (most often the head teacher) for the subject leader helped to strengthen effectiveness of leadership and management in primary schools.
· Monitoring and evaluation strategies do not focus sufficiently on pupil progress both in lessons and over time.
· Secondary schools often have a problem in setting appropriate targets to enable pupils to progress.
· Middle managers often receive generic training.  There needs to be more training to focus on improving the quality of the curriculum, teaching and learning in mathematics.
· Overall, opportunities for professional development are fragmented and not matched closely to individual needs.
Part B: Every child’s mind should matter in mathematics

Do improving results tell the whole story?

· Improving results are not always correlated with improving understanding in mathematics.

Equipping pupils for the future:

· In most schools mathematics doesn’t contribute sufficiently to the five outcomes of the Every Child Matters agenda.  
· In secondary schools too many pupils accept that mathematics is too difficult.
· Pupils are capable of much more.
Teachers’ subject knowledge, pedagogic skills and classroom practice:

· The best teachers combine deep knowledge and understanding of the subject with well informed appreciation of how pupils learn mathematics.  They are committed to making sure every learner makes the best possible progress in sustainable ways.
· Subject expertise – key characteristics:
1. understanding of the conceptual difficulties of different topics.
2. being aware of the mathematical progression of ideas.
3. striking a good balance between developing skills, knowledge and understanding
4. having a sense of how deeply to cover topics with different groups of pupils
5. understanding the value of good  recall and high levels of competence in basic techniques.
6. knowing which topics need to be marked diagnostically
7. being able to understand and evaluate pupils’ suggestions and individual methods and answer their reasonable questions.
8. knowing what questions to ask to probe understanding.
9. Giving pupils responsibility for their own understanding.
10. Assessing pupils as they work and adapting the lesson accordingly.
11. Using appropriate vocabulary, correct mathematical notation and maintaining mathematical correctness.
12. being able to make links between different areas of mathematics.
13. knowing how to use visual representations and practical resources to enhance understanding.
14. selecting a rich variety of examples, exercises, practical activities, problems and extended investigations that challenge and extend pupils’ understanding.
15. understanding the role of ‘big ideas’ in mathematics.
16. knowing some of the history of mathematics and its applications.
      Good subject expertise in practice:

· Developing the links between different topics in mathematics where appropriate.
· Checking that understanding is secure.
· Enabling mathematical correctness to underpin explanations and at the same time making mathematical ideas accessible.
· Structuring a topic to enable pupils to make connections and build on prior learning.
· Teachers’ subject expertise is sometimes not exhibited in their teaching.
· There has been an increase in the number of mathematics teachers in secondary schools who are not qualified beyond A level mathematics.
· The majority of primary teachers have little knowledge or experience of mathematics beyond GCSE or ‘O level’ mathematics.
· Sometimes teachers in primary and secondary schools make mistakes when they are explaining.  Gaps in subject knowledge lead to negative consequences for pupils.
· Teaching to the test is a significant barrier to improving understanding.
· To improve standards further there needs to be a focus on developing subject expertise.
Assessment for understanding: the teacher as detective

· The best teachers seek assessment clues throughout the lesson.
· In the best lessons teachers focus on trying to interpret what was in pupils’ minds to help them make better sense of the mathematics for themselves.
· Circulating quickly around the class gives teachers the opportunity to check on all pupils and intervene where appropriate.
· Carefully constructed questions can support the pupil in finding the answer for themselves.
· The use of pupil self-assessment is a crucial part of pupils taking responsibility for their own learning.
Using and applying mathematics:  pupils as mathematicians

· The best practice has ‘using and applying mathematics’ at the heart of teaching and learning.  

· In primary schools pupils need more opportunities to undertake more open-ended tasks to improve their skills in problem solving and using and applying mathematics.

Pupils enjoyment and views of mathematics

· Primary pupils tend to enjoy mathematics.
· Secondary school pupils tend to be ambivalent about mathematics.
· Advanced level mathematics is perceived to be more difficult than most other subjects.
· Pupils can both enjoy and understand mathematics.
· Pupils’ views of their experience of learning mathematics can inform improvements in teaching.
Conclusion

· This is the time to get teaching and learning in mathematics right.
· Secondary schools face the challenge of finding good teachers of mathematics.
· Primary school teachers need a better understanding of mathematics themselves.
· Many pupils are not doing as well as they should.
· This report aims to stimulate support for a drive for improvement.
Annex C of the report contains references to features of satisfactory and good teaching in primary and secondary schools.
