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LONDON METROPOLITAN UNIVERSITY

CONTEXT

In this component students will acquire the pedagogical knowledge and understanding necessary to plan and implement a stimulating and challenging mathematics curriculum appropriate for all children. The course ensures that students meet the requirements of the ‘Professional Standards for Teachers’ TDA (9/2007). Students will have a specific emphasis on the 3-7 or the 5-11 age range according to their chosen route.

The course relates the educational theories and practice taught in the Professional Studies strand to teaching and learning in mathematics.

Learning Outcomes

1. Have developed and enhanced, their own and pedagogical mathematical skills, knowledge and understanding in order to secure pupils progress in mathematics and be able to apply this to their practice in school. 

2. Have gained knowledge of theories of children’s development and recent research and their implication for practice, including pedagogical strategies. 

3. Be able to plan, manage, teach and evaluate differentiated programmes of work using appropriate resources and experiences and assess the outcomes.

4. Have developed their ability to use formative and diagnostic assessment, record keeping and use these to plan an effectively inclusive programme of work.

5. Have developed their knowledge of, and ability to use, summative assessment, record keeping, target setting, and reports to staff and parents. 

6. Have, and be able to make effective use of, their knowledge and understanding of the Early Years Foundation Stage, National Curriculum and the Revised Framework for Literacy & Numeracy in their practice in school. 

7. To know how to use a range of resources including ICT to produce a stimulating and challenging experience for all pupils.

8. To be able to work in a team and understand and the role of others working in the school including co-ordinators, SENCO’s and specialist support staff including teaching assistants and use this knowledge effectively to inform their practice in schools. 

9.  To understand the role of parents/carers in early years settings and primary schools 

 The course will reflect recent initiatives in primary education including the Primary          National Strategy(2007). See also DfES (2003) Excellence & Enjoyment: A Strategy for Primary Schools and Every Child Matters (2005), Williams Review (2008).

Teaching and Learning Methods

The course is required to cover a vast area of knowledge. The sessions can deal with the main issues but your self-study will help add further detail and depth of understanding and is an essential part of the course.  The course relies on you completing the directed tasks and sharing your reflections on your experiences in school and reading and other self-study, including subject knowledge tasks.

The teaching and learning methods will also include lectures (including modelling of teaching strategies and active involvement by the participants in discussions and tasks), seminars, small group/individual tutorials and practical workshops. A wide range of resources will be used including interactive whiteboards, the Internet, Web Learn (the university intranet site), videos and practical equipment and published material. 

You are also encouraged to develop study groups where you can share ideas and thoughts on the directed tasks (see page 12) and subject knowledge issues.

Resources for your self-study

· Course Booklets
Hand Out Booklet

You will have access to ‘A Handout Booklet’ during the sessions. The actual handouts will be available for you to download on Weblearn in the session folder.

Mathematics Subject Knowledge Booklet

This booklet will contain mathematics questions for you to complete and help you to develop your subject knowledge. This booklet will be part of the evidence you submit with CWRK2 demonstrating that you have worked on your subject knowledge. Please bring the booklet to taught sessions because many of the activities we will discuss and work on in the sessions.
· WebLearn 
WebLearn has a section devoted to the PGCE Course and mathematics. This site will provide valuable resources including for each session- session notes, web links, readings and presentations. The course booklet and assessment will also be included plus many other resources.
· Primary National Strategy Material

The Primary National Strategy provides teachers with a vast array of online materials and curriculum advice. This will be very useful for you in your training and is available on the website. 
http://nationalstrategies.standards.dcsf.gov.uk/primary/mathematicssubjectarea
· NCETM (National Centre for Excellence in Teaching Mathematics) https://www.ncetm.org.uk/
NCETM have provided trainee teachers with a valuable CD with a large number of resources including valuable and interesting readings on early years and primary mathematics. This will be available for you early on in the course. References to important readings will be given throughout the course. Trisha Rodgers from NCETM will be taking to all PGCE students on Friday 22nd October. The website is also very valuable and includes self evaluation tools of your mathematical subject knowledge and you pedagogical skills. You will need to complete these during the course. 
· The London Metropolitan University Library
All the main readers and much of the further reading will be available in the education section of the library.  There are also university wide mathematics workshops. 

· READING-Essential Titles

1. S. Pepperell Hopkins, C., Gifford, and Tallant P. (2009) Mathematics In The Primary School: A sense of progression:3rd Edtn. David Fulton Ltd. .(KS1 and 2)
2. Montague-Smith, A (2002) Mathematics in Nursery Education 2nd Edtn. Pub. David Fulton (FS)
3. National Numeracy Strategy (1999): Framework For Teaching Mathematics From Reception To Year 6. DfEE. [On weblearn] (KS1 and 2)

4. Primary National Strategy (2005) The Revised Curriculum for Literacy and Numeracy (KS1 and 2)

5. Haylock, D (2006) Mathematics Explained for Primary Mathematics Pub: Paul Chapman (KS1 and 2) ( Please note that a new edition will soon be published soon).
6. Haylock D and Cockburn A (2009) D Understanding Mathematics for Young Children. Sage Pub (FS and KS1)
7. DfES (2007) The Early Years Foundation Stage. DfES (FS)

8. DfES (1999) National Curriculum for Mathematics KS1 and 2 

9. DfES (1999) Mathematical Vocabulary (Published by the NNS appropriate for FS, KS1 and 2) (On weblearn|)
Course Tutors-The course tutors are Patrick Eve and Cedra Dyer.

	Group
	Tutor
	Day -Time

	EY1
	PE
	Thursday      9.30-12.30

	EY2
	CD
	Friday           9.30-12.30

	Pr1 
	PE
	Wednesday  9.30-12.30

	Pr2
	CD
	Thursday      1.30-  4.30


· The course consists of:
· 14 taught sessions (see table below) plus 3 sessions focussed on further developing your mathematical subject knowledge. These will take place on Friday afternoons. They will consist of taught sessions, workshops and opportunities for group and individual tutorials.

· Besides these 17 taught sessions (see above) there will also be opportunities before School Experience 1 and School Experience 2 to help with preparation for school experience with your mathematics tutor. 

Please check the PGCE notice board for rooms and group allocation.

	PGCE Mathematics Taught Course Timetable 2010-11


	Date

Wk beginning Mon
	Title


	Date

Wk beginning 

Mon
	Title



	20th  Sept
	1. Introduction to the Course /Attitudes To Mathematics 
-Early Number Development
	17th Jan
	8.  Calculation 2

	27th Sept 
	2.Shape and Space 1
	24th  Jan 
	              9.Problem Solving



	4th Oct
	3.The Number System and the Links to Mental Calculation
	31st Jan  
	10.Data handling & Probability



	   18th Oct 


	4. Calculations 

	  7th   March
	11. Developing the Number System-Fractions, Decimals, Percentages, Ratio and proportion.

	1st Nov 
	5.Preparation for BP1

Using and Applying


	14th  March
	12. Reasoning and Algebra in Number and Shape


	Tues 4th Jan 
	6. How do children learn mathematics? Reflecting on our practice / 

Using & Applying Maths


	21st March 
	13. Planning a mathematics /SEN programme.-Shape and Space2


	10th Jan
	7.   Measures


	28th March 

	14. Evaluating, Assessing, Recording and Reporting



	
	
	4th April 
	15 Preparation for SE2




Mathematics Subject Knowledge Sessions (Friday p.m.)

	Session
	EY1
	EY2
	Pr1
	Pr2
	Title

	1


	15th  Oct
	24th Sept.
	1st Oct.
	1st Oct.
	Mental Mathematics

	2
	14th Jan 
	5th  Nov
	7th  Jan
	21st Jan 
	Operations in Number and Space

	3


	25th March
	1st April 
	11th March
	18th March
	Reasoning and Algebra


Further Reading
Other useful books on mathematics education.
Recommended Reading
1. Anghilieri, J. (Ed) (1995) Children’s Mathematical Thinking In The Primary Years Cassell.

2. Askew, M, & Brown, M (2001) ‘Teaching and Leaning Primary Numeracy: Policy, Practice and Effectiveness. BERA

3. Askew, M, & Brown, M (2003) ‘Numeracy Matters  BERA

4. Askew, M ( 1998) Teaching Primary Mathematics  Hodder And Stoughton.
5. Aubrey, C (1999) A Developmental Approach to Early Numeracy. Questions Publishing
6. Briggs, M & Davis S (2008) Creative Teaching Mathematics in the Early Years and Primary Classrooms : Pub: Fulton
7. Brown, T.(2003) Meeting the standards in Primary Mathematics: A guide to the ITTNC, Routledge Falmer, Taylor & Francis group

8. Brown T  & Liebling H (2005) Really Useful Maths Guide to Interactive Teaching: Pub Routledge Taylor Francis
9. Dickson, L, Brown, M and Gibson, O, (1984) Children Learning Mathematics Holt Reinhardt and Winston [dated but very good detailed summary of fundamental research issues in most topics of primary mathematics education]
10. English R (2006) Maths and ICT in the Primary School: A creative approach. Fulton Pub.

11. Frobisher et al (1999) Learning to Teach Number: Stanley Thornes. 
12. Frobisher et al (2007) Learning to Teach Shape and Space: Stanley Thornes. 
13. Gifford C (2005) Developing Learning in the Foundation Stage. OUP

14. Hansen A (ed), Children’s errors in Mathematics: understanding common misconceptions in Primary Schools, Exeter, Learning Matters, 2005
15. Haylock, D& Cockburn (2003) –Teaching Mathematics to the Early Years; Fulton Pub 

16. Merttens, R. (Ed) (1996) Developing Numeracy In The Early Years: Teaching Numeracy: Scholastic

17. Nickson, M (2004) Teaching and Learning Mathematics 2nd Edition Continuum [this also is a good summary of more recent research]

18. Nunes, T and Bryant , P (1996) ‘Children Doing Mathematics’ Blackwell. [has some very good sections on number operations, also links to theoretical perspectives.]

19. Orton, A (2004) Learning Mathematics 3rd Edtn. Issues, Theory and classroom practice. Pub Continuum 
20. Pound, L. (2006) Supporting Mathematical Development In The Early Years: 2nd Edtn. Open University Press
21. Rowland, T Turner F, Thwaites and Huckstep P(2009) Developing Primary Mathematics Teaching Pub: Sage
22. Ryan, J. and Williams, J. (2007)  ‘Children’s Mathematics 4-15. Learning from Errors and misconceptions OUP

23. Suggate, J., Davis, A. and Goulding, M.(2009) Mathematical Knowledge For Primary Teachers. David Fulton.

24. Thompson, I (Ed). (1997) Teaching Mathematics In The Early Years:  Open University Press

25. Thompson, I (Ed). (1999) Issues In Teaching Numeracy In Primary Schools Open University Press.

26. Thompson, I Ed (2003) Enhancing Primary Mathematics Teaching OUP

27. The National Numeracy Strategy (1999) Teaching Mental Calculation Strategies. Guidance For Teachers At Key Stage 1 And 2. QCA. [cd-rom]

28. The National Numeracy Strategy (1999) Standards In Mathematics Exemplification Of Key Learning Objectives From Reception To Year 6.QCA[cd-rom]

29. The National Numeracy Strategy (1999) Teaching Written Calculations Strategies. Guidance For Teachers At Key Stage 1 And 2. QCA. [cd-rom]

30. Tucker K (2005) Mathematics through Play in the Early Years : Activities and Ideas PCP.

31. Wood, D (2000) How Children Think and Learn. Blackwell [Detailed account of theoretical links to mathematics education esp. Piaget, Vygotsky and Bruner].
32. Worthington, M. & Carruthers, E. (2003) Children’s Mathematics, Making Marks,Making Meaning, London: Paul Chapman Publishing.
33. Worthington, M. & Carruthers(2005), E. Making Sense of Mathematical Graphics: The Development of Understanding Abstract Symbolism. Children’s Mathematics Network Exeter, UK http://www.childrensmathematics.org.uk/publications_making_sense.pdf
34. Wright, J.R et al (2002) Teaching Number: Advancing children’s skills and strategies, Paul Chapman Publishing
OFSTED Reports.
· Ofsted (2002)Teaching of Calculation in Primary Schools 
· Ofsted (2003) The National Literacy and Numeracy strategies and the primary curriculum HMI 1973
· The National Numeracy Strategy: the first three years1999-2002

· Ofsted (2005) Primary National Strategy An evaluation of its impact in primary schools 2004/5 HMI 2396
· Ofsted (2008) Mathematics:Understanding the score. Messages from Inspection Evidence Ref. No: 070063
· Ofsted (2009) Mathematics:Understanding the score. Improving practice in mathematics teaching at primary level
See on the Ofsted website      www.ofsted.gov.uk
Government Reports
Williams review (2008)
http://publications.education.gov.uk/eOrderingDownload/WMR%20Final%20Report.pdf
DCSF(2009) Development of Maths Capabilities and Confidence in primary School 

DCSF-RB118 DCSF-RR18
Mathematical Subject Knowledge
How do you feel about mathematics? Mathematics is one of those subjects that arouses many emotions. You may love the challenge of solving mathematical problems or on the other hand you may shy away from mathematics as it may have given you some anxiety at school. It is a key area in the curriculum and one of our aims must be to make the subject as interesting and stimulating as possible so that we can foster that enthusiasm in our pupils. 

Your previous experience will have a profound influence on your attitude to mathematics and on your ability to teach the subject. If you are confident in the subject you may have the advantage of a good understanding of the basic principles and knowledge necessary for this course and may feel very enthusiastic about the subject but this does not automatically mean you will be a good teacher of the subject. If you are not confident in the subject you will probably have more knowledge than you think and your struggle in learning mathematics will help you empathise with children facing similar problems.

A key aim of this course is to build up your confidence, knowledge and enthusiasm for mathematics and enable you to do the same for children. 

It is a requirement of the course that all students develop their understanding of mathematics in three main interrelated areas: 

These are:
i. mathematical subject knowledge at your own level 

ii. pedagogical subject knowledge

iii. curricular subject knowledge

i) Mathematical subject knowledge at your level

You will have demonstrated a good level of subject knowledge through meeting the entry requirements including passing the entry test and meeting the course requirement of Grade C GCSE or equivalent.  There will still be areas you need to develop further.

ii) Pedagogical subject Knowledge

This is the knowledge a teacher requires to effectively plan, teach and assess mathematics across the age range you are training for. It is obviously linked to your own level of subject knowledge. It will include knowledge and understanding of:

· Mathematical language, the vocabulary used within mathematics the importance of mathematical talk and discussion and appropriate questions to ask

· The key concepts, skills and facts and how these may best be learned/taught i.e. understanding the appropriate progression for the area to be taught

· The strategies that children use when solving mathematical problems (including naïve understanding, misconceptions and errors) and the underlying understanding that they demonstrate and 

· The intervention that will be required to develop the children understanding and application of this knowledge.

· Knowledge of the types of experiences ALL children require to help them facilitate learning. This will include, for example, knowledge of resources and how to use them, including models, illustrative examples and images of mathematics that facilitate mathematical learning, knowing the importance of problem solving, practical work, discussion and ICT. This also includes your understanding of the links between mathematical areas (e.g. division and fractions) and cross-curricular links (e.g. links between science and data handling & measures)

· Knowledge of related theory and research (including government reports) in teaching and learning of mathematics.
iii) Curricular Subject Knowledge

Again this is closely linked to the other two aspects of subject knowledge. It is expected that you are familiar with, understand and can use a wide range of documentation. This includes the Curriculum Guidance for the Foundation Stage, the National Curriculum KS1-3, the Revised  National Numeracy Framework –Primary, and for KS3 (KS3 for Primary only). Some of these documents will focus on curricular provision for children outside your age range but it is expected that you that you are familiar with these (Professional Standards for Teaching (2007) Q14, Q15) and understand the mathematical language contained in them. A useful mathematical dictionary is found on http://www.teachers.ash.org.au/jeather/maths/dictionary.html. 
Developing your Mathematical Subject Knowledge

The NCETM Self Evaluation Tool

The NCETM provides a wide range of resources including self-evaluation tools. This tool will help you evaluate your knowledge of pedagogical subject knowledge and practice and help you prioritise areas to focus your own professional development in this area.

https://www.ncetm.org.uk/self-evaluation/self_evaluation_intro. You will need to register for the course to be able to complete this.
The Importance of Good Mathematical Subject Knowledge

The Williams Report (2008) has highlighted how important it is that teachers have a good level of mathematics subject knowledge.  Amongst many recommendations they have advocated that there should be at least one teacher with a deep understanding of mathematics in each school. In the coming years many teachers will be given in-depth training to help develop this expertise with a view to lifting the level of subject knowledge within schools. If you have an interest in mathematics you may like to find out more when considering your career choices when you are a qualified teacher.

Williams (2008) Review of Mathematics Teaching in Early Years Settings and Primary Schools http://publications.teachernet.gov.uk/eOrderingDownload/WMR%20Final%20Report.pdf
Guidance for diagnosing your subject knowledge needs

To help you identify targets for your mathematical subject knowledge development use the following resources:

a) Feedback from your mathematics entry test taken at interview.

This information will be given to you early in the course

b) Online  Audits 

i) Complete 3 mini-subject knowledge tasks online. These are aimed at assessing your pedagogical subject knowledge in a range of areas of the Nursery, KS1 and KS2 curriculum. These will be available early on in the course. You will need to retake this mini test if you score less than 60%.

ii) Complete the Mathematical Subject knowledge self-evaluation tool available on the NCETM website.
2) Evidence for having worked on your Mathematical Subject knowledge
a) Complete the Reflective Review of your subject knowledge development to date and identify a range of targets for your subject knowledge development. (Submit with Cwrk1)
b) Complete the Mathematics Subject Knowledge Workbook. Submit with CWRK 2.
c) From the analysis of the audits above you will need to identify at least 3 areas for further development and submit evidence to show that you have worked on these areas. (submit with cwrk1)
Resources for helping you work on your subject knowledge targets.
You can use a range of resources to help you develop the identified areas of weakness. The set book Haylock D (2006) Mathematics Explained for Primary School Teachers. Each chapter includes very helpful self-assessment tasks which you can complete and submit as evidence. See course booklet/Weblearn for further sources of evidence. The newer edition of Haylock (2009) Mathematics Explained for Primary School Teachers includes a subject knowledge workbook. See below for more resources. 
Reading for Mathematics Subject Knowledge

Further Subject Knowledge Reading and Support 

Mathematical Subject Knowledge underpinning for Planning in school.
· Haylock, D (2006) Mathematics Explained For Primary Teachers Paul Chapman Ltd.

· Haylock, D & Cockburn, A   (2009). Understanding Mathematics for Young Children. Sage
· NCETM Website    https://www.ncetm.org.uk/
· Suggate, J, Davis, A & Goulding M (2006) Mathematics Knowledge For Primary Teachers David Fulton
· Rowland, T Turner F, Thwaites and Huckstep P(2009) Developing Primary Mathematics Teaching Pub: Sage
Other Books useful for self-study

· Cotton T (2009) Understanding and Teaching primary Mathematics Pub: Longmans

· Mooney, C et al (2007) Primary Mathematics: knowledge and understanding. Learning Matters.co.uk (This book has been written for Teacher Training and very effectively addresses the requirements for Mathematical Subject Knowledge.

· Jennings, S and Dunne, R. (2002) QTS Mathematics for Primary Teachers Published by Letts. (This book is a comprehensive self study guide to help you work on your subject knowledge.

· Open University Passport to Mathematics M251.(available in the library)

NB. Multiple copies of all the books above are available in the library*. The library has a range of useful GCSE texts as well.
QTS Numeracy Skills Test

One of the standards for QTS requires you to successfully complete the QTS Numeracy Skills Test. This computer-based test will be carried out in one of the TTA test centres. You can find out about this through clicking onto the TDA website. http://www.tda.gov.uk/skillstests.aspx To help prepare you for this we have integrated aspects of this test in our taught course to help you prepare. The Numeracy test focuses on the use of mathematics in the school context and will require you to solve problems presented both orally –for you to solve mentally and in a written form.

Reading for the QTS Numeracy Skills Test

Haylock, D (2006) Numeracy for Teaching is a CD accompanying ‘Mathematics Explained for Primary Teachers’ Paul Chapman Ltd.

This is available as a CD in the new edition of Haylock, D (2006) Mathematics Explained For Primary Teachers Paul Chapman Ltd.

University Wide Workshops

There are also university wide mathematics workshops held in the Maths Workshop on the ground floor in the Learning Centre.  Dates for these will be published in September 2006.

Tutors are available to help you and there is a wide range of material including worksheets, computer software and self-study booklets. 

Directed Tasks and Assessment

Directed Tasks

You will be required to complete a number of tasks during the course. These tasks will take the form of:

a) Required reading (and making notes to feedback to the class), 

b) School based tasks (e.g. observations in school, reflections on your practice work on mathematics subject knowledge.)

c) Subject Knowledge Tasks-These will be used to assess your mathematical understanding at your own level and that required to teach children.

The completion of these tasks is very important. They will be used to contribute towards group reflection and discussion on key aspects of the course.  They will also contribute to your mathematics portfolio submitted for assessment. (See p.12 for more details). 
a) Required Reading Tasks

It will be expected that you will complete required reading for the session and report back or discuss issues arising during the following session(s). See the detailed course outline for individual session reading (it is not expected that you read all of these references but the further reading list will provide deeper understanding of an area for your practice in school or for assignments). See page 5 for essential reading and texts. 

Many articles will be available in the appropriate file in the Mathematics section of the PGCE Ey & Pr weblearn site.
b) School Based Tasks 
These tasks are an integral part of your school experience and course assessment. During your visits to schools you will be building up a substantial school experience file of plans, reflections, evaluations, observations and much more besides. This file forms the basis for the evidence that you have met the standards for QTS. It will provide valuable discussion points and shared practice for taught sessions and is a key tool in your development as a teacher. For these reasons it is vital that you feedback on these tasks in the mathematics sessions especially Session 6. You will be expected to submit notes for each task in the mathematics portfolio. 

School Based Tasks for School Experience 1

	For students in Nursery/Reception settings in BP1-to be reported back in session 6.

	1.Observe learning opportunities used to encourage children’s mathematical learning. Bring notes to the session.

	2. Plan, teach and evaluate an activity with mathematical learning opportunities.

Bring the plan and evaluation to the session.

	3. Develop a mathematics profile on one child. Bring your summative statement, notes, observations and evidence of children’s understanding (e.g. in the form of observations, photos, samples of work.)

	For students in KS1 or KS2 in BP1-to be reported back in session 6


	1. Observe an oral and mental starter and a main teaching session. Bring notes to the session

	2. Plan, teach and evaluate a Numeracy lesson. 

Bring the plan and evaluation to the session.

	2. Develop a mathematics profile on one child. Bring your summative statement, notes, observations and evidence of children’s understanding. (e.g. in the form of observations, photos, samples of work.)




TE3066N Mathematics Portfolio
For your mathematics assessment you will be expected to complete a mathematics portfolio consisting of two parts. 

Both  pieces of coursework, must be passed, to pass the module.

Portfolio part 1 (CWRK 1): A File (2000 word Equivalent) comprising of: 

1) Mathematics Essay 1. (2000 word equivalent)

2) Evidence for developing your mathematical subject knowledge – (not included in word count).

To complete this you will be required to include: 

i) A reflective review of your subject knowledge to date 

Write a reflective overview of your mathematical subject knowledge development up to this point in the course. (no more than 2 sides of A4).

ii) Complete audits to Identify at least three areas of mathematics for further development and provide evidence of working on these areas of subject knowledge. Provide evidence for completing the NCETM evaluation tool and a copy of ‘Results to date’ (the 1st page of the Subject knowledge workbook). 
iii) To be submitted by November 5th 2010.

Portfolio Part 2 (CWRK 2) : A File (2000 word Equivalent) of subject knowledge tasks comprising of: 

1) Mathematical Essay 2.  (2000 words) 
2) Evidence of completing school-based tasks for SE1 by including your notes. (not included in word count).

3) Evidence for developing your mathematical subject knowledge 

a) Your ‘Mathematics Subject Knowledge Workbook’ evidence for working on your subject knowledge targets.

b) A final reflective review of your subject knowledge to date including reference to your experience in school, NCETM Mathematics subject knowledge Self- Evaluation Tool results and further targets for areas to be developed. (two sides of A4) 

To be submitted on March 11th  2011
Mathematics Essays 1 and 2

The tasks will help consolidate and develop subject knowledge at your own level and your pedagogical subject knowledge and hence will directly inform your practice in school. You need to answer each task addressing the general criteria for the module, which are outlined below. You can include an appendix with additional information but please make sure that this is clearly referred to in the main text and is referenced accurately to enable easy access for the reader.

Essay 1-Developing Mental Calculation Strategies (2000 words)

Evaluate the strengths and weaknesses of learning number facts by rote as opposed to deriving them using other strategies. What key skills and conceptual understanding do children need to be able to develop strategies to derive number facts? Give examples of teaching strategies that you could use to help develop children’s understanding of at least two of the mental strategies discussed.

For this assessment you will need to provide a clear discussion supported by reading and research and, illustrate with examples of number facts across at least two operations. The examples should be drawn from both KS1 and KS2.

For this task you need to address a number of issues: 

· Critically discuss the value and limitations of learning tables by rote as opposed to deriving them using other strategies. Use suggested reading to help inform your discussion.

· Discuss the necessary mathematical concepts and skills children have to learn, and understand, to be able to develop mental calculation strategies. This will include, amongst other things, the use of the laws of arithmetic, use of pattern and the structure of the number system. 

· Give examples of the teaching strategies you would need to take into account when planning to teach children these key concepts.

· e.g. discuss ways to work out 2 + 23. What strategy would you wish children to use, what law of arithmetic is involved in this strategy? What resources would help children understand the ideas? How would you use the resources (Including questions you would ask) to promote the understanding of the mental strategy?
· What possible misconceptions or errors could arise?
· It is clear that you cannot include all mental strategies; the main thrust of the essay is to give a clear idea of the main conceptual understanding that is involved

What makes a good essay?

· The essay has clearly addressed the criteria and the assessment brief.

· You provide a clear discussion of the strengths and weaknesses of rote learning/relational understanding.

· The essay is well supported by recent and relevant literature.

The essay is clearly written.

Illustrative examples are clear and demonstrate good understanding.
· The writer demonstrates a very good understanding of the distinction between the relative value of rote learning and learning by understanding and supports this discussion very well with a very good range of reading including reference to theory and the current international context of mathematics education.

· Detailed and appropriate links to the curriculum documents that support your discussion are made.
· The essay describes a good range of resources/models that may be used to support the development of mental strategies and consider other variables teachers need to consider when teaching children

· Good subject knowledge understanding e.g. they identify a good range of ways in which number facts can be made more meaningful.

· Use diagrams, pictures accompanied with a clear explanation to illustrate strategies
What makes a poor essay?

1) Not all the criteria are addressed.

2) The assessment brief has not been kept to.

3) More explanation is required in places to help demonstrate that the writer understands the concepts being used.

4) There is confusion between teaching strategy and mental strategy.

5) Insufficient reference to key texts or overreliance on non academic websites or American websites.

6) There is a need to link the materials more closely to the suggestions of support for learning specific strategies.

7) There is  reference to a number of models that could be used to support the teaching of mental strategies but these are not always linked accurately to specific skills or concepts that are required for understanding how to derive mental strategies

8) Links to the Mathematics Curriculum documents are not made or are not clear

9) There are many small mistakes, some sweeping statements (that suggest the writer does not fully understand what they are writing) and inappropriately phrased sentences that could benefit from more accurate proof reading.

10) Poor subject knowledge e.g. The examples given to illustrate the laws of arithmetic are often not appropriate examples.

Essay 2 – Making Connections in Mathematical Learning (2000 words)

‘Highly effective teachers of numeracy themselves had knowledge and awareness of conceptual connections between areas which they taught in the primary mathematics curriculum.’
‘Effective Teachers of Numeracy’ -Askew, Brown, Rhodes, Johnson, Wiliam -King’s College, London, 1997

The above quote points to the importance, to the teacher and learner, of understanding how different areas of mathematics relate to each other and how different areas of mathematics relate to other areas of the curriculum. 

Provide a rationale for the above quote and identify the ways in which:

a theme (that links well to measures)
or the topic of measures, 

or  fractions 

relates to other areas of mathematics and other areas of the curriculum.
Presentation of the Essay

Please make sure you include:


1) A clear title


2) A concept or mind map showing the links between mathematics involved in the topic and links to other areas of mathematics and to other subject areas.


3) An Informed and critical discussion- of why, teaching that demonstrates an understanding of the links within mathematics and between mathematics and other subject areas, is of benefit to children’s learning.  You must provide illustrative examples that demonstrate that you clearly understand the links identified.

For this task you need to be aware of the research where the quote above originates Effective Teachers of Numeracy in Primary Schools: Teachers' Beliefs, Practices and Pupils' Learning by Mike Askew, Margaret Brown, Valerie Rhodes, Dylan Wiliam, David Johnson: King's College, University of London

http://www.leeds.ac.uk/educol/documents/000000385.htm
The links may include reference to key ideas and concepts including the progression, key resources and models that are used, language, children’s strategies. You cannot include them all but you can give a good idea that you understand the links and that measures or fractions are not topics that should be taught in isolation..

Make sure you address the key ideas and the criteria and remember you cannot cover everything. 
What makes a good essay?

1) The essay has clearly addressed the criteria and the assessment brief.

2) It provides a clear discussion of the rationale for making connections between areas of mathematics and between areas of mathematic and other subject areas.

3) It provides an excellent range of reading to support your discussion.

4) Demonstrates excellent subject knowledge understanding of the mathematics involved in this essay.

5) The examples of links are very clearly presented in the essay and are illustrated with thoughtful examples. 

6) Presents a detailed concept map which developed the task which clearly shows links ‘between maths’ and other subject areas and the links within mathematical areas.

7) Presents a very detailed concept map which developed the theme and related measures ideas. The map clearly shows links ‘between maths’ and other subject areas and the links within mathematical areas.

8) Demonstrates excellent understanding of the key issues including, the value of making links within and between other areas of mathematics and other subject areas.

9) The essay is clearly written.

10) Illustrative examples are clear and demonstrate good understanding.
What makes a poor essay?

1. Not all the criteria are addressed.

2. The assessment brief has not been kept to.

3. More explanation is required in places to help demonstrate that the writer understand the concepts being used.

4. Poor subject knowledge demonstrated.  You link fractions to percentages and decimals but few other links within maths are clearly described.
5. Likewise there are few examples of cross curricular links and these are not well described.

6. The concept map is not well presented but there are few precise links and they are not well explained. The text does not develop the links sufficiently clearly
7. You need to provide many more examples of how your teaching can be informed by the issues discussed.

8. You demonstrate limited subject knowledge understanding of the mathematics involved in this essay. You describe some of the key concepts related to fractions but do not develop them sufficiently- see the assessment brief.

9. Links to the Mathematics Curriculum documents are not made or are not clear

10. There are many small mistakes, some sweeping statements (that suggest the writer does not fully understand what they are writing) and inappropriately phrased sentences that could benefit from more accurate proof reading.
Success Criteria for both essays

It is expected that for each question: 

a) You demonstrate a full understanding of the mathematics involved (using the appropriate diagrams, symbols as necessary), reflecting an understanding of the mathematical vocabulary used. 

b) You provide an informed explanation (supported by research, theory and government reports and other course reading) of the issues questioned. 

c) You understand the implications of the issues raised in the question for your work with children reflecting your understanding of pedagogical subject knowledge including children’s thinking skills, strategies, misconceptions and errors and considering your role in developing children’s mathematical thinking.

d) You demonstrate knowledge of relevant curriculum documents by reference to Curriculum Guidance for the Foundation Stage, National Curriculum, National Numeracy and Literacy Strategies, The Revised Frameworks for Literacy and Numeracy.

e) You demonstrate an appropriate level of academic literacy where work is clearly expressed, grammatical, without spelling errors and with discussions supported by evidence that is referenced and these references are included an appropriately written bibliography
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