Session 1 - Introduction to the PGCE Early Years Mathematics Course and the Curriculum -Early Number Development

Learning Outcomes

· To understand the aims and structure of the PGCE Mathematics course.

· To understand how our attitude to mathematics influences our learning and the implications of this for our role as teachers,

· To understand the requirements and structure of the Early Years guidance in relation to mathematical development including the importance of play and developing mathematical language.

· To know the key issues underpinning children’s understanding of early number

especially counting,
Content 

During this session we will introduce you to the course and the key requirements.  We will reflect on our experience as mathematical learners and consider the implications for our role as teachers.

Drawing on your experience and video extracts in early years settings we will develop your understanding of the key mathematical themes of the Foundation Stage including the importance of mathematical language. We will explore research and guidance into teaching and learning early number concepts and counting strategies. 

Reading from: 

· Suggate, J, Davis A and Goulding (2007 Mathematical Knowledge for Teachers Chapter 1 Understanding Mathematics. David Fulton Publishers. 

· Or see Skemp R (1976) Instrumental and Relational learning Mathematics Teaching ATM (available on Weblearn in session 1)

· Hopkins, C., Gifford, S. Pepperell, S. & Tallant P.(2009) Mathematics In The Primary School: A sense of progression: David Fulton Ltd. Section 2.1 & 2.2

· Montague-Smith, A (2002) Mathematics in Nursery Education 2nd Edtn. Chapter 1 Pub. David Fulton. (Early Years).

· Haylock D and Cockburn A (2009) D Understanding Mathematics for Young Children. Sage Pub Chapter 1 p1-9 and Chapter 2 p30- 44. 
Online Articles for Session 1 (EY and Pr)

Thompson, I. (2008) Early years foundation stage: How much does it count? Mathematics Teaching, 210, 40-41. http://www.atgn96.dsl.pipex.com/index_files/can%2520you%2520count.pdf
Thompson, I. (2009) Can we count on the early years foundation stage ‘Practice guidance’? Primary Mathematics, 13, 1, 10-13.

http://www.ianthompson.pi.dsl.pipex.com/index_files/early%20years%20foundation%20stage%20-%20how%20much%20does%20it%20count.pdf
	Curriculum & Professional Links

	Standards for QTS
	Q14, Q15, Q25a/b

	National Curriculum
	MA2 Using and Applying Number and 2a-Counting

	PNS Revised Framework
	Counting and Recognising Numbers Section 3 p2

	Practice Guidance for the Foundation Stage
	Problem Solving, Reasoning and Numeracy p63-66


	Key Learning
	Ideas to be developed

	
	


Session 2 - Shape and Space 

Learning Outcomes

· To develop knowledge, and understanding of the vocabulary and terminology, of shape and space (in particular properties of 2D and 3D shape) and to understand the relationship between the development of mathematical language and mathematical learning
· To understand the main conceptual issues linked with shape and space related to research including misconceptions and errors

· To be able to plan for a range of experiences using a range of resources including the role of discussion and reflecting the multicultural nature of mathematics.

· To know the structure of the National Curriculum and how this links to Foundation Stage learning

Context

This session will focus on developing your understanding of how children develop their understanding of 2D and 3D shapes including their properties and transformations.  We will demonstrate ways to develop children’s conceptual understanding of shape and space e.g. through visualisation, practice and discussion.  We will consider ways of linking mathematics across the curriculum including the opportunities for multicultural mathematical activities. 

Through modelling we will introduce you to a wide range of shape and space resources and consider issues to enable you to plan for a range of activities. Linked to this we will discuss the importance of developing mathematical talk and questioning.

Reading: 

· Hopkins, C., Gifford, S. Pepperell, S. (Eds.) (2009) Mathematics In The Primary School: A sense of progression: David Fulton Ltd. Section 3.1 &3.2
· Haylock D and Cockburn A (2009) D Understanding Mathematics for Young Children. Sage Pub ch8
· Haylock, D (2006) Chapter 24Transformations Symmetry and 25 –Classifying Shapes [4]

· Montague-Smith, A (2002) Mathematics in Nursery Education 2nd Edtn. Chapter 4 Pub. David Fulton
Further Reading referred to during the session
· Askew M & Wiliam, D (1995) Careful Choice of Examples improves children’s concept formation Recent Research in Mathematics Education London HMSO. [Weblearn session notes]
· Kerslake D (1979) Visual Mathematics –in Mathematics for Schools [Weblearn session notes]
· Askew M & Wiliam, D (1995) Effective Questioning can raise achievement Recent Research in Mathematics Education London HMSO. [[Weblearn session notes]]

· M level – M level Ryan J and Williams J ‘Children’s Mathematics 4-15. Learning from Errors and misconceptions OUP Shape Space and Measurement Ch. 5
· Garrick R (2002) Pattern-making and Pattern Play in the Nursery: Spatial Organisation- British Educational Research Association,(EY article)
	Curriculum & Professional Links

	Standards for QTS
	Q14, 15, Q25, Q10, Q18

	National Curriculum
	MA3 1a-Using and Applying Shape, Space and Measures-esp. 2a-Understanding Patterns and Properties of shape 3a/Understanding properties of position and movement

	PNS Revised Framework
	Measures, Shape and Space Sections Reception to Year 6

	Practice Guidance for the Foundation Stage
	Problem Solving, Reasoning and Numeracy p70-74 Practical Guidance for the Early Years Foundation Stage.


	Key Learning
	Ideas to be developed

	
	


Session 3 - Developing Children’s Understanding of the Number System and the links with Mental Calculation

Learning Outcomes
· To further develop your own and pedagogical subject knowledge of the number system (including whole numbers and integers) and its relation to calculation.

· To understand the structure and content of the Mathematics National Curriculum for Mathematics KS1 & 2

· To be able to use a range of teaching strategies and organisational issues in using structured materials to support children’s understanding of the number system

· To understand the importance of understanding mathematical language and to develop strategies for developing this with a particular focus on EAL children.

CONTENT                

Building on session 1 we will extend your understanding of the number system. We will introduce you to the National Curriculum for mathematics and using this, consider key issues involved when learning about place value and the number system and consider links to the learning of number operations. We will examine approaches to teaching place value and extending this to approaches to developing children’s understanding of integers. Early years groups will particularly focus on ways of developing children’s early number understanding. We will consider a range of appropriate resources and activities that will help develop children’s understanding of these concepts, and will be suitable for whole class and group teaching and discuss ways to organise these. We will stress the development of mental mathematics (in partnership with Mathematics Subject Knowledge session 1) , the use of mathematical language and recording (including considering the needs of children with English as an additional language).

Reading:
· Haylock, D (2006) Chpt. 2,-Place Value. Chpt. 13 –Positive and Negative Integers [4]

· Hopkins, C., Gifford, S. Pepperell, S. & Tallant P.(2009) Mathematics In The Primary School: A sense of progression: David Fulton Ltd. Section 2.3 &2.4
· Haylock D and Cockburn A (2009) D Understanding Mathematics for Young Children. Sage Pub Ch 1p12-15 Ch 2
· Montague-Smith, A (2002) Chapter 2 Mathematics in Nursery Education 2nd Edtn. Chapter 1 Pub. David Fulton.
· Thompson I (2002). Putting place value in its place, [On Weblearn in session 3] 

Further  Reading

· Using & Developing Language in the Context of Mathematics [handout]
· National Numeracy Strategy (1999) Teaching Mental Calculation Strategies. Guidance For Teachers At Key Stage 1 And 2 Part 3 Teaching Addition And Subtraction Strategies [29] [On Weblearn in session 3] (See reading for Calculations on page 15).
· Harries T & Spooner M (2000) ‘Perspectives on the Teaching and Learning of Mathematics’. Chapter 1 in Mental Mathematics for the Numeracy Hour: Fulton.
	Curriculum & Professional Links

	Standards for QTS
	Q7, Q14, Q15, Q19

	National Curriculum
	MA2 1a Using and Applying Number, 2. Numbers and the Number System with links to 3. Calculations

	PNS Revised Framework
	Introduction p1-29, Numbers and the Number System with links to Mental Calculations

	Practice Guidance for the Foundation Stage
	Problem Solving, Reasoning and Numeracy p63-66, 68-69


	Key Learning
	Ideas to be developed

	
	


Session 4- Introduction to Calculation 
Learning Outcomes
· To know a range of mental strategies for solving calculations and the link between mental and written methods.

· To develop understanding of the subject knowledge issues underpinning the children’s learning and understanding of the number operations and ways to practically model these ideas with children.

· To begin to conceptualise the progression in children’s learning of number operations

CONTENT

This session will introduce you to the key issues that need to be considered when developing children’s understanding of number operations and the relationship between them. Drawing on recent research we will examine the development of these operations from early counting strategies used in the context of practical and accessible contexts through to written approaches.

We will focus on planning challenging activities and developing the role of the teacher including modelling mathematical ideas, questioning and approaches to intervention during the lesson. These ideas will be further explored in session 8 Calculation 2.
Reading from: 

· Hopkins, C., Gifford, S. Pepperell, S. (Eds.) (2009) Mathematics In The Primary School: A sense of progression: David Fulton Ltd. Section 2
· Haylock D and Cockburn A (2009) D Understanding Mathematics for Young Children. Sage Pub ch3 and 4
· Montague-Smith, A (2002) Mathematics in Nursery Education 2nd Edtn. Chapter 2 Pub. David Fulton.
· Behr, M, Erlwanger S, Nichols E (1980) How children view the equals sign Mathematics Teaching 92, 13-16 ( see weblearn session 4 )

· The National Numeracy Strategy (1999) Teaching Mental Calculation Strategies. QCA. (See Weblearn. session 4)
· The National Numeracy Strategy (1999) Teaching Written Calculations. QCA.
· The National Numeracy Strategy -Models and Images (see weblearn session 4  )
· Ryan J and Williams J ‘Children’s Mathematics 4-15. Learning from Errors and misconceptions Chapter 4 OUP 
	Curriculum & Professional Links

	Standards for QTS
	Q14, Q15, Q22

	National Curriculum
	MA2 1a Using and Applying Number, 3. Calculations 4. Solving Numerical Problems

	PNS Revised Framework
	Introduction p1-29, Calculations 

	Practice Guidance for the Foundation Stage
	Problem Solving, Reasoning and Numeracy p67-69


	Key Learning
	Ideas to be developed

	
	


Session 5 -Preparation for School Experience 1

Learning Objectives

· To understand how to plan, teach and assess group and class sessions as appropriate to the age range concerned.

· To understand the key issues involved when teaching the topic of money including addressing misconceptions and errors.

· To understand the directed tasks for mathematics for SE1 and the requirements for session 6.

Session Outline

Following on from your Professional Studies sessions and building on previous mathematics sessions we will examine the approaches to planning and organising mathematics in the primary and early years setting. We will also consider teaching strategies and techniques to assess and use assessment effectively. We will use the teaching of money as a context for part of this session and develop our understanding of using and applying mathematics.

       Preparation for Block Practice

· Montague-Smith, A (2002) Mathematics in Nursery Education 2nd Edtn. Chapter 6 Planning Organising and Assessing for Mathematics Pub. David Fulton 

· Hopkins, C., Gifford, S. Pepperell, S. (Eds.) (2009) Mathematics In The Primary School: A sense of progression: David Fulton Ltd. Section 5

· Haylock D and Cockburn A (2009) D Understanding Mathematics for Young Children. Sage Pub
· London Met University ‘Mathematics Planning Advice 2010-11’ [Handout]/on weblearn
· London Met University ‘Resources for Planning, Teaching and Assessing Mathematics 2010-11’ [Handout] /on weblearn.
Further Reading

· Pound, L. (1999) Ch. 3: A Curriculum To Promote Mathematical Thinking & Ch. 4: Implementing A Curriculum For Mathematical Thinking [24]

· DfES (2003) Foundation Stage Curriculum Guidance : Planning http://www.qca.org.uk/libraryAssets/media/3759_planning_for_learning.pdf 

· Koshy, V (2002) Unlocking Numeracy: Ch8 Assessing Mathematical Learning: Pub Fulton
· PNS(2006) Primary Framework for Literacy and Mathematics DfES
· DfES (2007) Practical Guidance for the Foundation Stage. DfES
	Curriculum & Professional Links

	Standards for QTS
	Q 10-12 Q19, Q22, Q25, Q26 Q29 Q32

	National Curriculum
	Ma2 1, Ma3

	PNS Revised Framework
	Count and understand Number, Calculating

	Practice Guidance for the Foundation Stage
	Problem Solving, Reasoning and Numeracy p11-12, 61-62 


	Key Learning
	Ideas to be developed

	
	


Session 6 - How do children learn mathematics? 

Reflecting on our practice.

Learning Outcomes

· To develop you understanding of how children learn mathematics by linking your teaching experience to recent research and theoretical perspectives.

· To develop your understanding of your approaches to planning, teaching and assessing mathematics, with a particular focus on using and applying mathematics, through shared reflection on your practice in BP1.

CONTENT

For this session we will review your school experience. In preparation for this session you will be required to bring the school based tasks (see page 12 on the course booklet for more detail). 
You will also be required to evaluate your teaching skills (as appropriate to the age group you are specialising in ) prior to attending the session. You will do this by completing the NCETM questionnaire ‘Mathematics-Specific pedagogy’ on line and downloading the ‘summary and ideas pages ‘ including your notes on areas to develop.
. 
Reading

· Primary/Early Years ‘Perspectives on the Teaching and Learning of Mathematics’ in Harries and Spooner (2000) Mental Mathematics for the Numeracy Hour. David Fulton Pub. 

· For a discussion of teaching in the Foundation Stage –‘How should we teach mathematics to 3- and 4-year-olds? Gifford S, (2003) Mathematics Teaching 184 p. 33-38 [Hand out]

· Tucker K (2005) Mathematics through Play in the Early Years : Activities and Ideas. PCP
Chapter 1 -Why Play? 
· Ryan J and Williams J ‘Children’s Mathematics 4-15. Learning from Errors and misconceptions OUP Ch2 
· Renewing the Primary Framework for mathematics Guidance paper - Using and applying mathematics.(PNS Website)
· Hopkins, C., Gifford, S. Pepperell, S. (Eds.) (2009) Mathematics In The Primary School: A sense of progression: David Fulton Ltd. Section 1

· Williams (2008) Review of Mathematics Teaching in Early Years Settings and Primary Schools http://publications.teachernet.gov.uk/eOrderingDownload/WMR%20Final%20Report.pdf
· PNS (2009) Day- to- Day Assessments http://nationalstrategies.standards.dcsf.gov.uk/search/primary/results/nav:49508
	Curriculum & Professional Links

	Standards for QTS
	Q14, Q15, Q22

	National Curriculum
	NC-p30-37 Inclusion and P38 Use of language across the curriculum

	PNS Revised Framework
	Using and applying Mathematics

	Practice Guidance for the Foundation Stage
	Problem Solving, Reasoning and Numeracy p11-12, 61-62


	Key Learning
	Ideas to be developed

	
	



Pr2-
	Key Learning
	Ideas to be developed

	
	


Session 7- Measures

Learning Outcomes

· To understand the key issues in the teaching of length, weight and capacity and the

related mathematical language, research and theory, progression of children’s learning and misconceptions and errors that may arise.

· To be able to manage and organise a range of problem solving activities and resources suitable for supporting children’s understanding of measures.

· To begin to understand ‘Using and Applying Mathematics’ Section in the National Curriculum, Foundation Stage Guidance and National Numeracy Framework.

· To understand links between measures and other aspects of mathematics (inc. Number and Data handling) and other curricular subjects. (inc. science, design and technology)

CONTEXT

What is measurement? This session will examine the importance of measurement to children, adults and wider society. We will examine how children progress in their understanding by examining their conceptual development, their understanding and use of a variety of measures including length, area, weight and capacity. Through a range of practical activities we will explore the key issues including the role of estimation and the ways in which children understand the quantity that is being measured including conservation, related language and the appropriateness of the units and equipment used.  We will also consider links between measures and other areas of mathematics esp. data handling and other subjects including science and D & T.

. 

Reading

· Haylock, D (2006) Chapter 22-Measurement and 26-Perimeter, area and Volume [16]

· Pepperell, S. et.al. (2009) Mathematics In The Primary School: A sense of progression: David Fulton Ltd. Section 3.3 &3.4
· Haylock D and Cockburn A (2009) D Understanding Mathematics for Young Children. Sage Pub ch 7
· Montague-Smith, A (2002) Mathematics in Nursery Education 2nd Edtn. Chapter 5 Pub. David Fulton
Further Reading from
· *Askew, A & Wiliam, D (1995) Effective questioning can raise achievement Ref [cd]
· M level – M level Ryan J and Williams J ‘Children’s Mathematics 4-15. Learning from Errors and misconceptions OUP Shape Space and Measurement Ch. 5 
	Curriculum & Professional Links

	Standards for QTS
	Q14, Q15, Q30

	National Curriculum
	Ma3 1. Using and Applying Mathematics, 4.Understanding Measures.

	PNS Revised Framework
	Measures, Shape and Space

	Practice Guidance for the Foundation Stage
	Problem Solving, Reasoning and Numeracy p70-74


	Key Learning
	Ideas to be developed

	
	


Session 8                       Calculations 2

Learning Outcomes
· To develop our understanding of mental strategies for solving mathematical problems, the learning that precedes their development and how they link to written methods.

· To consolidate the subject knowledge issues underpinning the children’s learning and understanding of the number operations.

· To be able to begin to conceptualise the progression in children’s learning of number operations
CONTENT

This session will develop the theme of session 4 in more depth. We will examine the key issues in developing children’s understanding the use of number operations and the relationship between them. Drawing on recent research we will examine the development of these operations from early counting strategies used in the context of practical and accessible contexts through to written approaches. We will focus on planning challenging activities and developing the role of the teacher including modelling mathematical ideas, questioning and approaches to intervention during the lesson. We will examine the approaches to planning and organising a three-part daily mathematics lesson and learning opportunities in the Early Years. Further to this we will develop the theme of recording mathematics in more detail . Examining mark making in the Early Years and children’s own recording throughout the KS1 and KS2 age range.
    Reading from: See session 4 for refs to addition and subtraction

· Haylock, D (2006) Chapt 7-9 (on Multiplication and Division) Chapt 11-Multiples, factors and Primes. [4]

· Hopkins, C., Gifford, S.Pepperell, S. (Eds.) (1999) Mathematics In The Primary School: A sense of progression: David Fulton Ltd. Chapter 2

· Montague-Smith, A (2002) Mathematics in Nursery Education Chapter 2 2nd Edtn. Chapter 2 Pub. David Fulton

Further Reading
· Worthington, M & Carruthers, E (2003) Research Uncovers Children's Creative Mathematical thinking -Primary Mathematics-Mathematics Association. [In maths handbook]-Early Years 

· Anghilieri, J (1999) Language, Arithmetic and the negotiation of meaning [cd]
	Curriculum & Professional Links

	Standards for QTS
	Q14, Q15, Q22

	National Curriculum
	MA2 1a Using and Applying Number, 3. Calculations 4. Solving Numerical Problems

	PNS Revised Framework
	NNS- 

Introduction p1-29, Sections inc. Multiplication, Division and Properties of number.

	Practice Guidance for the Foundation Stage
	Problem Solving, Reasoning and Numeracy p67-69


	Key Learning
	Ideas to be developed

	
	


Session 9                                  Problem Solving

Learning Outcomes

· To understand the range of ways in which mathematical problems can be presented including investigations, puzzles, real life and word problems.

· The issues types of problems can present to the learner and the implications for planning and teacher intervention.
· To further develop our understanding of the importance of Using and applying mathematics and the importance of context in mathematical activities with particular focus on cross curricular links.
Content

During this session we will explore a range of ways in which children can be required to think mathematically. We will consider the particular issues that can arise when using these with children and the implications for providing rich and effective learning opportunities. We will consider the importance of developing children’s mathematical problem solving skills and relate this to current curricular changes including the Williams Report and the proposed revised National Curriculum.
Reading

· Hughes, M , Desforges, C and Mitchell, M (2000) Numeracy and Beyond OUP Ch.1
· Anghilieri, J (1999) Language, Arithmetic and the negotiation of meaning [Weblearn]
· Worthington, M & Carruthers, E (2003) Research Uncovers Children's Creative Mathematical thinking -Primary Mathematics-Mathematics AssociationEarly Years. 
Other reading

·  The National Strategies (2008) Mark Making Matters DCFS  [weblearn ]
· Gifford C (2005) Teaching Mathematics 3-5Developing Learning in the Foundation Stage. OUP 

· Jones L (2005) The Problem with Problem Solving p86 in ‘Enhancing Primary Mathematics Teaching’: Ed Thompson I (2003) OUP 

· Williams Report 2008

· PNS (2006) The Revised National Curriculum DfES
· Renewing the Primary Framework for mathematics Guidance paper - Using and applying mathematics.(PNS Website)
· Briggs, M & Davis S (2008) Creative Teaching Mathematics in the Early Years and Primary Classrooms : Pub: Fulton
	Curriculum & Professional Links

	Standards for QTS
	Q10,14,15,22, 25

	National Curriculum
	P62 p67

	PNS Revised Framework
	P6568p88-89

	Practice Guidance for the Foundation Stage
	Problem Solving, Reasoning and Numeracy p67-69


	Key Learning
	Ideas to be developed

	
	


Session 10-Handling Data and Probability
Learning Outcomes

· To understand the data handling cycle and the implications for structuring appropriate teaching programmes.

· To understand the nature of statistics and a range of ways of representing and using data and possible misconceptions and errors that can arise from the use of data.

· To be able to use a range of data handling techniques and probability activities and understand the management and organisational issues those arise when using these in the classroom especially when using ICT.

Context

This session will develop your knowledge and understanding of data handling and probability. It is of prime importance that all adults have the capacity to understand and critically analyse the mass of statistical evidence that is presented to us through many sources especially the media. We will discuss these issues and consider ways in which we can begin to develop children awareness and understanding in this area. Building on previous session related to measures and number we will discuss the importance of the PCRI cycle of Posing questions, identifying and organising data necessary for Collecting, Representing and Interpreting’ data.  Examine ways of involving children in purposeful activities including cross curricula links.  

We will explore these issues with a special focus on the use of ICT to support children’s understanding of data handling.

Reading from:
· Hopkins, C., Gifford, S. Pepperell, S. (Eds.) (2009) Mathematics In The Primary School: A sense of progression: David Fulton Ltd. Chapter Section 4
· Haylock D and Cockburn A (2009) D Understanding Mathematics for Young Children. Sage Pub ch9
· Montague-Smith, A (2002) Mathematics in Nursery Education Chapter 2 2nd Edtn. Chapter 1 Pub. David Fulton

· Haylock, D (2006) Mathematics Explained for Primary Teachers Chapter 17, 18 [4]

· Further Reading

· Ryan J and Williams J (2007)‘Children’s Mathematics 4-15. Learning from Errors and misconceptions OUP Ch7
	Curriculum & Professional Links

	Standards for QTS
	Q8 Q14 Q15 Q17 Q23 Q25

	National Curriculum
	KS1-Ma 2 Using and Applying Mathematics, 5, Processing representing and interpreting data KS2-Ma4 1. Using and Applying Mathematics, 4.Handling Data

	PNS Revised Framework
	Collecting, Recording and Interpreting Data

	Practice Guidance for the Foundation Stage
	Problem Solving, Reasoning and Numeracy p63-66, 70-74


	Key Learning
	Ideas to be developed

	
	



	Key Learning
	Ideas to be developed

	
	


Session 12    Developing the Number System: Fractions, decimals percentages, ratio and proportion

Learning Outcomes

· To understand the key issues that arise from planning, teaching and assessing fractions decimals and percentages in KS1 & 2 including:

· Understanding fractions, decimals, percentages, ratio and proportion.

· Common misconceptions and errors and strategies for remedying these

Links to other areas of mathematics inc. money and time.

· To develop trainees own subject knowledge and in particular the range of strategies used to solve fractions decimals and percentage problems mentally.

Through the exploration of a range of activities we will examine the experiences that children require to develop an understanding of this area of mathematics. Using research we will consider the ways in which children’s learning progresses; a range of misconceptions and errors that children make; key considerations when planning, teaching and assessing this topic. 

Reading from
· Askew, A & Wiliam, D (1995) Learning is more effective when common misconceptions are addressed, exposed and discussed in teaching [weblearn]

· Haylock, D (2006) Chapter 14, 15,16 Numeracy for Teaching: SAGE

· Pepperell, S Hopkins, C., Gifford, S.. (Eds.) (2009) Mathematics In The Primary School: A sense of progression: David Fulton Ltd. Section 2.3 & 2.4   

· Haylock D and Cockburn A (2009) D Understanding Mathematics for Young Children. Sage Pub
             David Fulton Publishers.

	Curriculum & Professional Links

	Standards for QTS
	Q14, Q15 Q25 Q26

	National Curriculum
	Ma1, Ma2

	PNS Revised Framework
	Counting and Understanding number, Knowing and using number facts, Calculating

	Practice Guidance for the Foundation Stage
	Problem Solving, Reasoning and Numeracy p63-66


	Key Ideas
	Learning to be Developed

	
	


Session 12-Reasoning and Algebra in Number and Shape

Learning Outcomes

· To understand the importance of pattern as an indicator of underlying structures and relationships in mathematics.

· To enable trainees to question and manage discussion with children that promotes their thinking and clarity of explanation and proof.

· To understand the progression in reasoning and algebraic thinking from predication through to generalisation, from practical examples of pattern through to the use of symbols to represent algebraic relationships. 

The first part of this session we will focus upon exploring ways in which we can develop children’s understanding and use of algebra from early recognition and design of patterns ability to understand generalisations and to express these in words, pictures and symbolic from. We will also explore children’s approaches to developing children’s reasoning skills.
Aspects of this session will be developed in Subject Knowledge Workshop 3 –Reasoning and Algebra.

Reading from

· Haylock, D (2006) Chapter 12-Squares, Cubes and Number Shapes, 20-Algebra, 27-Mathematical Reasoning [16]

· Montague-Smith, A (2002) Mathematics in Nursery Education 2nd Edtn. Chapter 3 Pub. David Fulton

· Fielker D (1994)-‘What is Algebra?’ and Algebra’ BEAM (in Course Handbook 2)

· Hopkins, C., Gifford, S. Pepperell, S. (Eds.) (2009) Mathematics In The Primary School: A sense of progression: David Fulton Ltd. Section 2.4 &2.5
· Haylock D and Cockburn A (2009) D Understanding Mathematics for Young Children. Sage Pub Ch 5 & 6
      Further Reading

· See PNS advice for role of calculators on website http://nationalstrategies.standards.dcsf.gov.uk/node/47019
· Williams H.J, & Thompson I (2003) Calculators for all? In Thompson, I Ed (2003) Enhancing Primary Mathematics Teaching OUP

	Curriculum & Professional Links

	Standards for QTS
	Q14, Q15 Q25 Q26

	National Curriculum
	NC- KS1-Ma 2 Using and Applying Mathematics, Number and the Number System a2 Numb, Ma3 1. Using and Applying Mathematics, with links to Ma4 and 5 Using and Applying

	PNS Revised Framework
	NNS –All areas esp. Properties of Number and number sequences, Solving Problems

	Practice Guidance for the Foundation Stage
	Problem Solving, Reasoning and Numeracy p63-74


	Key Ideas
	Learning to be Developed

	
	


Session 13 - Planning a programme of work

Learning Outcomes

· to enable trainees to plan medium term plans, weekly programmes of work and session plans: 

· Using appropriately phased and differentiated learning objectives,

· Which are appropriate for the whole class, groups, and individuals

· Using appropriate stimulating and interesting teaching strategies providing access to all children,

· Using appropriate techniques for assessment and recording

· Considering how to adapt published materials to suit the needs of your pupils.

CONTENT
We will consider approaches to medium and short term planning and discuss key factors, informed by recent research and government reports, for preparing a balanced and challenging programme. We will review a range of resources and consider how these will need adapting in the light of your children’s needs. We will develop strategies required for an appropriately differentiated programme of work including the role of the teacher intervention, monitoring children, others adults in the classroom and the effective use of homework.

Reading from:

· Montague-Smith, A (2002) Mathematics in Nursery Education 2nd Edtn. Chapter 6 Planning Organising and Assessing for Mathematics Pub. David Fulton 

· London Met University Guidance for Planning for Mathematics Planning 2009-10 [Weblearn]
· DfES (2003) Foundation Stage Curriculum Guidance : Planning

· Hopkins, C., Gifford, S. Pepperell, S. (Eds.) (2009) Mathematics In The Primary School: A sense of progression: David Fulton Ltd. Section 5
Further Reading : 

· NNS (2000) Advice for children with Special educational needs and the teaching of mathematics [weblearn]
· Pound, L. (1999) Ch. 5 Supporting Mathematical Development In The Early Years: Open University Press
· Visser J (2002) Mathematics, Inclusion and Pupils: Mathematics Teaching 179 [weblearn]
	Curriculum & Professional Links

	Standards for QTS
	Q7 Q10 Q11 Q14 Q15

	National Curriculum
	General reference

	PNS Revised Framework
	Introduction pages 1-29

	Practice Guidance for the Foundation Stage
	Problem Solving, Reasoning and Numeracy p12, 63-74


	Key Ideas 
	Learning to be Developed

	
	


Session 14 Evaluating, Assessing, Recording and Reporting
Learning Outcomes

To build on the professional studies session focussing on the purposes of assessment and

· To develop understanding and techniques of summative assessment in the context of mathematics, 

· To understand the purpose and implementation of the profile assessment in the Foundation Stage and the assessment and review sessions for KS1 and 2

· To understand the structure and cognitive demands of the SATs and how feedback from the SATs can be used formatively.

· To know how to level children’s work using the National Curriculum and other level descriptions.

· To know how to provide appropriate feedback to children and set challenging and appropriate targets

· To be able to write appropriate reports to parents

· To understand the role of national, local and comparative data about achievement in mathematics in setting standards.

CONTENT

During this session we will develop our understanding of summative assessment. We will discuss and analyse the Foundation Stage Profiles, Standard Assessment Tasks and consider issues involved in their purpose and administration.  We will use the National Curriculum level descriptions to assess children’s work. We will examine QCA exemplary material and consider the implications of their use in your role as class teacher. We will consider the preparation of reports for parents and the role of national, local and comparative school data about achievement in mathematics to set clear expectations and targets.

Reading


· QCA (2006) Standards at Key Stage 1-English and mathematics DfEE/QCA

· QCA (2006) Standards at Key Stage 2-English and mathematics 
       and Science DfEE/QCA http://testsandexams.qcda.gov.uk/19199.aspx
· QCA (2007)-Assessment and reporting Arrangements Key Stages 1 and 2. DfEE/QCA

· The National Numeracy Strategy (1999) Standards In Mathematics Exemplification Of Key Learning Objectives From Reception To Year 6.QCA
· NAA (2004) Building a picture of what children can do’. NAA (Focuses on requirements for KS1)
· Black P & Wiliam D (2007) Inside the Black Box-Mathematics. KCL.
· PNS (2009) Online article ‘Getting to grips with Assessing Pupils Performance (APP) http://testsandexams.qcda.gov.uk/19199.aspx
· QCA (2009) Optional tests for years 3, 4 and 5 http://www.qcda.gov.uk/8740.aspx
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Session 15                                                                                        

Preparing for SE2

Learning Objectives

· To know a range of resources appropriate for supporting your planning, teaching and assessment during BP2 (including published material, practical apparatus and ICT].

· To critically evaluate currently available resources and to se your plans from your BP2 school to begin to develop a balanced scheme of work

· To know how to adapt activities to ensure appropriate match to your children’s needs.

CONTENT

For this session we will review your planning requirements in the light of your prospective experience in your SE2 school.  

We will evaluate the issues arising and consider ways to address these in preparation for your extended block practice with a particular focus on the range of ways of differentiating your planning and delivery. 

This session will also involve examining a range of resources including ICT –software and websites.
ICT links

See the cd-rom Primary National Strategy (2004) ‘Numeracy’ Professional Development Resources. (Ref: DfES 0564-2004 G CDI. DfES.) for many useful resources includingFollow me cards, More Numeracy Lessons, Number fans, Every Lesson Counts, Shape and space activities, Maths from stories booklist, Targets for pupils, Mathematical vocabulary booklet:

See web links in this handbook page 36.

Curriculum Links
QTS Standards   2.6, 3.1.2/3, 3.2.4/5, 3.3.4/5/6/8.,3.3.10., 3.3.13/14

See links and reading for sessions 12 and 13.

























Subject knowledge session   3 - Reasoning and Algebra





This session takes place on Friday p.m.2.00- 5.00, between weeks 26 and 31 depending on your group. 


EY1�
EY2�
Pr1�
Pr2�
Title�
�
26th March�
5th March �
12th March�
19th March�
Reasoning and Algebra�
�



LEARNING OUTCOMES


To be able to use strategies to explore pattern and relationships in mathematics and to be able to represent these in practically, in diagrams, words and symbols. 


To develop approaches to modelling strategies for exploring mathematical relationships to help develop children’s understanding. 





Session Content


In solving mathematical problems and reaching conclusions we need to be clear and rigorous in our explanations. We need to demonstrate a good understanding of the mathematical vocabulary and work towards explaining our reasons verbally, in words and in symbols. We will examine a range of problems solving situations to help us explore these ideas with a view to considering ways to help develop children’s mathematical thinking.





Reading 


Haylock (2006) Mathematics Explained to Primary Teachers Chapt.6-Written Methods for addition and subtraction: SAGE


Pepperell, S et. Al. (2009) Mathematics In The Primary School: A sense of progression: David Fulton Ltd. Chapter 2.5 


Haylock D and Cockburn A (2009) D Understanding Mathematics for Young Children. Sage Pub Ch 6


 DfES (2000) Mathematical Challenges for more able pupils DfES


See reading linked to session on Algebra 11.

















Subject knowledge session 2  - Operations in Number and Shape 





This session takes place on Friday p.m.2.00- 5.00, between weeks 19 & 25 depending on your group.


 


EY1�
EY2�
Pr1�
Pr2�
Title�
�
22nd Jan �
8th  Jan�
9th  Jan�
29th Jan �
Operations in Number and Space�
�



LEARNING OUTCOMES


To understand some key mathematical ideas and structures underpinning numerical operations and transformations of shape and space.


To understand the importance of these in relation to understanding the primary and early year’s curriculum and supporting children’s learning.





Session Content


We will build on the taught sessions and discuss number operations and the variety of models that are linked to these, the rules of arithmetic and how these are used to solve mental and written algorithms –with a particular focus on multiplication and division.  We will also examine the ‘operations in shape and space –transformations. We will explore related issues through solving mathematical problems.





Reading 


Haylock (2006) Mathematics Explained to Primary Teachers Chapt.6-Written Methods for addition and subtraction, Chapt. 9 Written Methods for Multiplication and Division Chapter 24 Transformations and Symmetry.


Haylock D and Cockburn A (2009) D Understanding Mathematics for Young Children. Sage Pub


National Numeracy Strategy (1999) Teaching Mental Calculations . Part 4: Teaching Multiplication and Division Skills and Strategies & Part 5: Using Calculators [Weblearn]


National Numeracy Strategy (1999) Teaching Written Calculations . Guidance For Teachers At Key Stage 1 And 2. QCA.
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