Numeracy and the learners - Level 5
	1. Demonstrate  knowledge and

understanding of the impact of learner background and

popular perceptions of

mathematics and their roles on mathematics and

numeracy learning


	1.1 Analyse the role of mathematics and numeracy in the world at large


	http://www.ncetm.org.uk/Default.aspx?page=22&module=enc&mode=100&enclbl=Mathematics+and+popular+culture Mathematics and  popular culture with further references for study

http://www.mathscareers.org.uk/14_-_16/maths_in_everyday_life.cfm 

Maths and social justice in Nepal 
http://www.nrdc.org.uk/content.asp?CategoryID=1026&ArticleID=887 

http://www.nrdc.org.uk/content.asp?CategoryID=1425 Empowerment through mathematics in the workplace

http://www.dcsf.gov.uk/research/data/uploadfiles/RB490.pdf The Skills for Life Survey – A national needs and impact survey of literacy, numeracy and ICT skills

http://www.nrdc.org.uk/uploads/documents/doc_4024.pdf  Illuminating Disadvantage: Profiling the experiences of adults with Entry level literacy or numeracy over the lifecourse.

http://www.nrdc.org.uk/uploads/documents/doc_2979.pdf  Does numeracy matter more?

http://www.nrdc.org.uk/uploads/documents/doc_3800.pdf Workplace numeracy and mathematics

	
	1.2 Discuss public/popular perceptions of mathematics and numeracy and the impact on the learner
	http://www.ncetm.org.uk/Default.aspx?page=13&module=res&mode=100&resid=5625 ‘Mathematical images and identities’ Heather Mendick

http://www.ncetm.org.uk/mathemapedia/Girls%20and%20Mathematics Girls and Mathematics
http://www.ncetm.org.uk/mathemapedia/Learners%E2%80%99%20anxieties%20about%20mathematics Learners’ anxieties about mathematics

http://www.ncetm.org.uk/files/210657/DyscalculiaMetro.pdf Newspaper report highlighting the work of Steve Chinn 



	
	1.3 Justify the importance of encouraging learners to make links between their numeracy development and other areas of their personal development


	www.bbc.co.uk/worldservice/sci_tech/features/figure_it_out 
Winning the lottery, Maths and the Money market, Travel and traffic, Nature beauty and maths, Magic numbers with audio
http://www.nrdc.org.uk/uploads/documents/doc_3800.pdf Workplace numeracy and mathematics

http://www.alm-online.net/images/ALM/journals/almij-volume3_2_a_nov2008.pdf  Adults Learning  Mathematics (ALM) journal Volume 3(a) ‘Parents’ involvement in mathematics education..’ – global research perspectives on inclusion

http://www.nrdc.org.uk/uploads/documents/doc_3588.pdf Action research into the motivating and demotivating factors that affect current adult numeracy learners (moved from 1.4)
http://www.esilverchair.co.uk/index.html Maths takes you there

http://www.move-on.org.uk/images/tempImgFold/Supporting_progression_case_studies.pdf  Supporting progression for learners working at Entry Level, including those working at Entry 1 and Entry 2

See also: http://www.sflqi.org.uk/downloads/Numeracy%204.2%20Personal%20factors%20affecting%20learning/Session%2001%20-%20Maths%20histories%20and%20language%20issues.pdf  CPD module 4.2 session 1: Maths histories & language issues


	
	1.4 Analyse the impact of learners’ backgrounds and needs on numeracy learning


	http://www.excellencegateway.org.uk/page.aspx?o=basicskills Basic Skills for Adults with Learning Difficulties or Disabilities

http://www.dcsf.gov.uk/readwriteplus/bank/Introducing%20Access%20for%20All.pdf Introducing Access for All

http://www.dcsf.gov.uk/curriculum_numeracy/access/ Access for All

http://www.excellencegateway.org.uk/pdf/A_Framework_for_Understanding_Dyslexia.pdf Framework for Understanding Dyslexia

http://www.bbc.co.uk/skillswise/tutors/expertcolumn/dyscalculia/ What is dyscalculia?

http://nationalstrategies.standards.dcsf.gov.uk/node/47189 Inclusive teaching in mathematics

http://www.excellencegateway.org.uk/pdf/Its-not-as-simple-as-you-think-cultural-viewpoints-around-disability.pdf It’s not as simple as you think: Cultural viewpoints around disability
Also of interest:

http://www.sprakaloss.se/chinn-mathsanddyslexia.htm Maths & Dyslexia (Carl Chinn)

http://www.bdainternationalconference.org/2001/presentations/thu_s2_b_8.htm Dyslexia & mathematics (Dorian Yeo)

http://www.bdadyslexia.org.uk/dyscalculia.html Dyscalculia, Dyslexia & Maths (BDA)
http://ddig.lboro.ac.uk/index.html Loughborough University Dyscalculia & Dyslexia Interest Group

See also:

http://www.sflqi.org.uk/downloads/Numeracy%204.2%20Personal%20factors%20affecting%20learning/Session%2001%20-%20Maths%20histories%20and%20language%20issues.pdf  CPD module 4.2 session 1: Maths histories & language issues

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.3/Numeracy%204.3%20Session%201%202006.pdf CPD module 4.3, session 1: Session 1: Dyslexia, dyscalculia and related issues

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.3/Numeracy%204.3%20Session%202%202006.pdf CPD module 4.3, session 2: Learning for all and error analysis


	
	1.5 Evaluate approaches to mathematics and numeracy assessment which take into account learner backgrounds

	http://www.excellencegateway.org.uk/pdf/Developing%20access%20to%20Skills%20for%20Life%20for%20offender%20learners%20with%20learning%20difficulties%20or%20disabilities.pdf 
This is a comprehensive (and long!) document ‘Developing access to Skills for Life for offender learners with learning difficulties or disabilities’ but the contents are well planned and suitable for skimming and dipping.

http://www.alm-online.net/images/ALM/journals/almij-volume3_2_a_nov2008.pdf  Adults Learning  Mathematics (ALM) journal Volume 3(a) ‘Parents’ involvement in mathematics education..’ – global research perspectives on inclusion

http://sflip.excellencegateway.org.uk/resources/assessmentguidance.aspx Assessment & learning guidance booklets

http://www.excellencegateway.org.uk/pdf/Person-Centred-approaches-and-adults-with-learning-difficulties.pdf Person-centred approaches and adults with learning difficulties



	2. Demonstrate knowledge and understanding of how to

identify the attainment and

aspiratons of numeracy

learners


	2.1 Establish existing skills, knowledge and understanding and ascertain what learners can do as well as what they cannot do


	http://www.ncetm.org.uk/mathemapedia/Questioning+Mathematically NCETM Mathemapedia ‘Questioning mathematically’ – always relevant to assessment of, and for, learning
http://www.excellencegateway.org.uk/pdf/Good_Practice_Guide.pdf Guidelines for skills check & initial assessment

http://sflip.excellencegateway.org.uk/pdf/4.2sflguidance_3.pdf Initial and diagnostic assessment: a learner centred process

http://sflip.excellencegateway.org.uk/pdf/4.2sflguidance_5.pdf  Assessment for learning

http://teachingandlearning.qia.org.uk/pdf/mat_imp_03.pdf The Professional Development Guide from ‘Improving Learning in Mathematics’ Go to PD6 ‘Using formative assessment’ 

http://www.move-on.org.uk/images/tempImgFold/Top_tips_motivating_learners.pdf  Top tips for motivating learners: approaches to induction and initial assessment

See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.4-5/Numeracy%204.4-5%20Session%203%202006.pdf  CPD module 4.4 session 3: Assessment & planning for numeracy learning



	
	2.2 Use the results of assessment and knowledge of learner’s background to identify areas which interest, motivate and inspire individual learners and address needs, goals and aspirations


	http://www.basic-skills.co.uk/development-research/maths-ict-and-older-learners ‘Maths, ICT and older learners’, a research report.
http://sflip.excellencegateway.org.uk/PDF/4.2sflguidance_4.pdf Individual Learning Plans

See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.4-5/Numeracy%204.4-5%20Session%203%202006.pdf  CPD module 4.4 session 3: Assessment & planning for numeracy learning

	3. Demonstrate knowledge and understanding of own

mathematics skills,

knowledge and understanding

to an appropriate breadth and depth


	3.1 Discuss the historic and cultural development of mathematics


	http://www.ncetm.org.uk/Default.aspx?page=13&module=res&mode=100&resid=3245 ‘History of Mathematics’ by Snezana Lawrence – with many useful links

http://www.open2.net/storyofmaths/index.html The story of maths

http://www-groups.dcs.st-and.ac.uk/~history/index.html St Andrew’s University MacTutor History of Mathematics archive

http://www.nrdc.org.uk/content.asp?CategoryID=518&ArticleID=442 NRDC history of measurement resources

Also of interest:

http://aleph0.clarku.edu/~djoyce/mathhist/ Clark University History of Mathematics

http://www.archimedes-lab.org/numeral.html Archimedes’ Laboratory Numbers' & Numeral systems' history and curiosities

http://www.geocities.com/mathfair2002/school/arit/arithm1.htm#Pictorial numbers & history of numbers

http://www.economics.soton.ac.uk/staff/aldrich/Figures.htm#gra Southampton University Figures from the History of Probability and Statistics

See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.6/Numeracy%204.6%20Session%201%202006.pdf CPD module 4.6 session 1: Number and numeral systems



	
	3.2 Discuss the language and concepts associated with place value systems


	http://www.ncetm.org.uk/mathemapedia/Ways+of+working+with+a+Place+Value+Chart NCETM Mathemapedia ‘Ways of working with a Gattegno(place value) chart’

Search ‘place value’ at http://www.atm.org.uk 

http://www.ncetm.org.uk/resources/16451 exploring digital devices

Also of interest:

http://www.purplemath.com/modules/numbbase.htm Number bases

http://www.psinvention.com/zoetic/basenumb.htm Base values in a range of different cultures

See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.6/Numeracy%204.6%20Session%201%202006.pdf CPD module 4.6 session 1: Number and numeral systems



	
	3.3 Compare a wide range of written, mental and diagrammatic strategies and the metalanguage to describe and analyse these


	http://journals.cambridge.org/download.php?file=%2FBBS%2FBBS31_06%2FS0140525X08005633a.pdf&code=fdb542322637761890aecae20ceafeb1 – ‘From numerical concepts to concepts of number’ , a research paper by Rips, Bloomfield and Asmuth
http://www.nrdc.org.uk/publications_details.asp?ID=105# ‘Maths4Life Number’ booklet (pdf download) (moved from 3.2)

http://www.ncetm.org.uk/Default.aspx?page=22&module=enc&mode=100&enclbl=Standard+Written+Methods+-+A+Smokescreen%3f Thinking about ‘methods’ background (moved from 1.4)

http://www.move-on.org.uk/downloadsresults.asp?id=29 Move On maths methods module


	
	3.4 Analyse a range of common errors and misconceptions and possible reasons why they occur


	http://teachingandlearning.qia.org.uk/resource/su_mat_5819/screens/math_001_004_005/page.html ‘Using misconceptions’ video material from the Excellence Gateway

http://teachingandlearning.qia.org.uk/pdf/mat_imp_03.pdf  The Professional Development Guide from ‘Improving Learning in Mathematics’ Go to PD2  ‘Learning from mistakes and misconceptions’

http://www.ncetm.org.uk/tenhourmodules/post16/activity6/learning.htm  Module for mathematics specialists in post 16 education and training: session 6 ‘Looking at mistakes and misconceptions’

http://teachingandlearning.qia.org.uk/pdf/mat_imp_03.pdf The Professional Development Guide from ‘Improving Learning in Mathematics’ Go to PD2  ‘Learning from mistakes & misconceptions’

http://teachingandlearning.qia.org.uk/resource/su_mat_5819/screens/math_001_004_005/page.html Video sequences showing what is meant be a misconception, & exploring activities that bring out misconceptions and reflect on how they might be used positively as part of the learning process

See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.3/Numeracy%204.3%20Session%202%202006.pdf CPD module 4.3, session 2: Learning for all and error analysis

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.4-5/Numeracy%204.4-5%20Session%204%202006.pdf CPD module 4.5, Session 4: Language issues and common misconceptions


	
	3.5 Analyse the links, connections and generalisations that can be made between a range of areas in numeracy/mathematics


	http://www.ncetm.org.uk/Default.aspx?page=22&module=enc&mode=100&enclbl=Connections NCETM Mathemapedia ‘Making connections’
http://www.ncetm.org.uk/Default.aspx?page=22&module=enc&mode=100&enclbl=Connections+between+topics+both+within+and+beyond+mathematics+and+the+real+world+-+AS+and+A2 NCETM Mathemapedia ‘Connections between topics both within and beyond mathematics and the real world – Level 3’ with some useful links



	
	3.6 Analyse the activities, processes and stages within a mathematical problem/investigation


	http://www.nrdc.org.uk/publications_details.asp?ID=98 ‘Maths4Life: Topic based teaching’ booklet (pdf download) with illustrative schemes of work mapped against the adult core curriculum
http://nrich.maths.org/public/viewer.php?obj_id=5665 The n-rich site is a must for problem solving, but here both content and process (using and applying) skills are mapped against problems as a basis for curriculum planning (look at Stage 1 or 2 for instance)

See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.9/Numeracy%204.9%20Session%202%202006.pdf  CPD module 4.9, session 2: Investigations

	4. Apply knowledge and

understanding of the different

ways in which

language/literacy skills are

integral to learners’

achievement in mathematics

and numeracy


	4.1 Devise strategies to enable learners to develop appropriate numeracy language and vocabulary


	http://www.ncetm.org.uk/mathemapedia/Emergent+Numeracy+(Overview) NCETM Mathemapedia ‘Emergent numeracy’ – mentions younger learners but relevant to early concept formation   
http://nationalstrategies.standards.dcsf.gov.uk/node/84996 Mathematical vocabulary - written for primary teachers, but still relevant
http://www.ncetm.org.uk/mathemapedia/Mathematical+Vocabulary Mathematical Vocabulary

http://www.emaths.co.uk/documents/glossary.pdf  QCA Mathematics glossary for teachers in key stages 1 to 4

See also:

http://www.sflqi.org.uk/downloads/Numeracy%204.2%20Personal%20factors%20affecting%20learning/Session%2002%20-%20Critique%20of%20numeracy%20texts%20and%20profiles%20of%20learners%20.pdf CPD module 4.2: Session 2: Critique of numeracy texts and profiles of learners

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.4-5/Numeracy%204.4-5%20Session%204%202006.pdf CPD module 4.5, Session 4: Language issues and common misconceptions

	
	4.2 Maintain an integrated approach to wider language and literacy skills needed to develop learners’ numeracy skills


	http://www.ncetm.org.uk/resources/7386 ‘Mathematics through stories’ (and remember we are all children at heart)
http://www.ncetm.org.uk/mathemapedia/Mathematical+Vocabulary NCETM Mathemapedia ‘ Mathematical vocabulary’ with useful references

http://www.ncetm.org.uk/enquiry/7966 NCETM Grant: Teachers collaborating to improve maths learning and teaching for ESOL learners

http://www.nrdc.org.uk/uploads/documents/doc_302.pdf  English for Speakers of Other Languages (ESOL) - case studies of provision, learners’ needs and resources (case study 3 –numeracy and ESOL)


	
	4.3 Use strategies to promote and encourage communication of mathematical ideas both between teacher and learner and learners themselves


	http://www.ncetm.org.uk/Default.aspx?page=13&module=res&mode=100&resid=11808 ‘Maths that connects to everyone’ by Rob Eastaway, with links to ‘Joined up Maths, real and contrived’ and ‘Joined up teachers’
http://teachingandlearning.qia.org.uk/pdf/mat_imp_03.pdf  The Professional Development Guide from ‘Improving Learning in Mathematics’ Go to PD4  ‘Managing discussion’

http://www.ncetm.org.uk/tenhourmodules/post16/activity2/learning.htm Module for mathematics specialists in post 16 education and training: session 2 ‘Thinking about discussion’

	
	4.4 Discuss how context can affect approaches used for mathematical problem solving and investigation and also the interpretation of the results


	http://www.ncetm.org.uk/Default.aspx?page=13&module=res&mode=100&resid=11329 ‘Maths in Work’ videos
http://www.ncetm.org.uk/Default.aspx?page=13&module=res&mode=100&resid=9337 ‘Learning Maths outside the classroom – show you’re working’ – a comprehensive report on a Family Learning project with many references to context

http://www.nrdc.org.uk/uploads/documents/doc_3766.pdf Bestimation - using basic calculators in the numeracy classroom




Developing numeracy knowledge and understanding - Level 5

	1. Demonstrate knowledge and

understanding of the origins of mathematics knowledge and the application of relevant

learning theories on

curriculum development,

learning and teaching
	1.1 Apply knowledge of teaching and learning theories to numeracy and Mathematics in order to improve practice


	http://www.ncetm.org.uk/resources/12491 NCETM ‘Mathematics Matters’ project based on “What constitutes the effective learning of mathematics?” , with links to the final report and the compendium of lesson accounts cited in national consultation
http://www.ncetm.org.uk/files/224/improving_learning_in_mathematicsi.pdf ‘Improving learning in mathematics: challenges and strategies’ - Malcolm Swan, University of Nottingham

http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score a definitive Ofsted report on teaching and learning mathematics

http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Education/Curriculum/Mathematics/Secondary/Evaluating-mathematics-provision-for-14-19-year-olds/(language)/eng-GB OFSTED report on mathematics provision for 14-19s

http://www.gtce.org.uk/pdf/teachers/rft/numeracy0403 research report on effective teachers of numeracy

http://www.nrdc.org.uk/uploads/documents/doc_3350.pdf Effective teaching & learning: numeracy
Also of interest (general websites concerning learning theories):

http://www.learning-theories.com/
http://tip.psychology.org/index.html 

http://www.funderstanding.com/content/about-learning 



	
	1.2 Analyse the effect of the origins and status of Mathematics knowledge on mathematics curriculum development
	http://www.ncetm.org.uk/mathemapedia/Encouraging+deep+mathematical+thinking – introduces the idea of depth in mathematics
http://www.engsc.ac.uk/er/theory/learning.asp ‘Deep and surface approaches to learning’ , written for Higher Education and Engineering but highly relevant to curriculum design and development – see also http://www.engsc.ac.uk/er/theory/learningstyles.asp on learning styles

http://nrich.maths.org/public/viewer.php?obj_id=5665 The n-rich site is a must for problem solving, but here both content and process (using and applying) skills are mapped against problems as a basis for curriculum planning (look at Stage 1 or 2 for instance)

http://www.ncetm.org.uk/mathemapedia/Preparing+to+teach+fractions NCETM Mathemapedia – an example ‘Preparing to teach fractions’

http://www.key-line.org.uk/ksj_pdfs/Maths%20for%20life%20and%20work.pdf The key skills and functional skills debate 

Also of interest:

http://www.science.org.au/nova/073/073key.htm an overview of ethnomathematics, with links to a range of websites


	2. Apply specialist pedagogical knowledge and understanding

to promote and develop the quality of numeracy learning and teaching in a variety of contexts


	2.1 Identify relevant numeracy skills and knowledge needed in particular contexts in collaboration with teachers of other subjects across the organisation where appropriate
	http://teachingandlearning.qia.org.uk/tlp/xcurricula/lmic/themes/index.html ‘Learning Maths in Context’ and in particular the video wall at http://teachingandlearning.qia.org.uk/tlp/xcurricula/lmic/themes/challenges/theimportanceof/videowall/index.html 
http://www.communitiesscotland.gov.uk/stellent/groups/public/documents/webpages/alo_CFPractice2.doc  Adult literacy and numeracy curriculum framework for Scotland “we want the curriculum to revolve round the learner”

http://www.nrdc.org.uk/publications_details.asp?ID=98 ‘Maths4Life: Topic based teaching’ booklet (pdf download) with illustrative schemes of work mapped against the adult core curriculum
http://www.nrdc.org.uk/publications_details.asp?ID=73# ‘You ‘You wouldn’t expect a maths teacher to teach plastering’ -research by Casey et al on Embedding Language, Literacy and Numeracy in Post-16 Vocational Programmes

http://www.nrdc.org.uk/content.asp?CategoryID=1209&ArticleID=1006%20 How the embedded teaching of literacy, language and numeracy on vocational courses raises achievement

http://www.dcsf.gov.uk/readwriteplus/nosmapping/ mapping of literacy & numeracy standards to national occupational standards



	
	2.2 Contribute to the development and improvement in quality of numeracy learning and teaching in vocational and other subjects
	http://teachingandlearning.qia.org.uk/tlp/xcurricula/lmic/themes/index.html ‘Learning Maths in Context’ 

http://www.nrdc.org.uk/publications_details.asp?ID=73# ‘You ‘You wouldn’t expect a maths teacher to teach plastering’ -research by Casey et al on Embedding Language, Literacy and Numeracy in Post-16 Vocational Programmes

http://www.nrdc.org.uk/publications_details.asp?ID=21 Embedded case studies

http://rwp.qia.oxi.net/embeddedlearning/index.cfm Embedded learning portal
http://sflip.excellencegateway.org.uk/pdf/Embedding_final%20_web.pdf Improving learner success by embedding literacy, language & numeracy



	
	2.3 Apply subject and specialist pedagogical knowledge to adopt appropriate learning and teaching strategies for a wide range of learners’ needs


	http://www.ncetm.org.uk/files/224/improving_learning_in_mathematicsi.pdf ‘Improving learning in mathematics: challenges and strategies’ - Malcolm Swan, University of Nottingham
Paste into your browser 
http://mcs.open.ac.uk/jhm3/Presentations/Presentations%202008/Mathly%20powerful%20task%20design.ppt#312,1,Mathematically Powerful  Task Design   ‘Mathematically Powerful Task Design’ , a lecture by Anne and John Watson

http://rwp.qia.oxi.net/embeddedlearning/index.cfm Embedded learning portal

Also of interest:

http://www.skillsforlifenetwork.com/?tok=20&atk=1484 embedded construction materials



	3. Demonstrate own

mathematics skills,

knowledge and understanding

to an appropriate breadth and depth


	3.1 Summarise the nature of argument and proof in mathematics, including the language of proof, its origins in geometry, and the role of algebra in generalising


	http://www.ncetm.org.uk/Default.aspx?page=22&module=enc&mode=100&enclbl=Proof_In_Mathematics  NCETM Mathemapedia ‘Proof in Mathematics’
http://www.math.wustl.edu/~sk/eolss.pdf  ‘The history and concept of mathematical proof’ Krantz
http://www.cut-the-knot.org/proofs/index.shtml 

Also of interest:

http://aleph0.clarku.edu/~djoyce/java/elements/elements.html Euclid’s Elements

http://www.mathsnet.net/dynamic/pythagoras/index.html Interactive proofs of Pythagoras’ Theorem

See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.6/Numeracy%204.6%20Session%202%202006.pdf CPD module 4.6, session 2: Number operations and formalising with algebra

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.7/Numeracy%204.7%20Session%201%202006.pdf CPD module 4.7, session 1: Geometry and proof – origins and applications (1)

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.7/Numeracy%204.7%20Session%202%202006.pdf CPD module 4.7, session 2: Geometry and proof – origins and applications (2)



	
	3.2 Analyse the use, interpretation, representation and misrepresentation of data


	http://www.bbc.co.uk/dna/h2g2/A1091350 ‘How to understand statistics’, the introduction that you’ve been waiting for, with useful links to encourage a deeper study
http://www.stats.gla.ac.uk/steps/glossary/index.html Statistics glossary

Also of interest:

http://www.tardis.ed.ac.uk/~kate/qmcweb/scont.htm sampling workbook

See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.11/Numeracy%204.11%20Session%201%202006.pdf CPD module 4.11, session 1: Data collection, presentation and interpretation (1)

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.11/Numeracy%204.11%20Session%202%202006.pdf CPD module 4.11, session 2: Data collection, presentation and interpretation (2)



	
	3.3 Compare the wide range of ways of defining or representing different concepts in numeracy


	http://www.atm.org.uk/boris/all-images.html Boris, an interactive, web-based, diagnostic tool to support teachers in dealing with gaps and misconceptions in maths. Make sure you drill down to the ‘probing question’ links that follow through to teacher questioning, planning and visuals to support learning
http://nlvm.usu.edu/en/nav/vlibrary.html a library of interactive virtual manipulatives or concept tutorials, mostly in the form of Java applets




	4. Demonstrate knowledge and

understanding of how to use specialist organisations and

publications to develop own practice as a numeracy teacher


	4.1 Use a range of numeracy organisations and publications in order to review current research and developments


	www.ncetm.org.uk , www.atm.org.uk , www.nrdc.org.uk , www.alm-online.net, www.nanamic.org.uk , www.niace.org.uk, http://www.lsbu.ac.uk/lluplus/  

	
	4.2 Use international, national and local research together with own and learners’ insights to inform numeracy learning and teaching.


	http://www.dcsf.gov.uk/readwriteplus/Research has a summary of DIUS (government) findings, including links to the 2003 needs survey
http://www.ncetm.org.uk/Default.aspx?page=13&module=res&mode=100&resid=9337 ‘Learning Maths outside the classroom – show you’re working’ – a comprehensive report on a Family Learning project with many references to context

http://www.nzmaths.co.nz/ New Zealand maths
http://www.aloscotland.com/alo/242.html Scotland’s Adult Literacies Online research & reports section

http://www.nctm.org/ US National Council of Teachers of Mathematics

http://www.staff.vu.edu.au/alnarc/index.html Adult Literacy & Numeracy Australian Research Consortium


Numeracy learning and teaching – Level 5

	1. Demonstrate knowledge and

understanding of how to use appropriate learning and teaching strategies, including assessment for learning, in numeracy


	1.1 Review strategies for developing conceptual understanding in mathematics and numeracy


	http://www.ncetm.org.uk/files/224/improving_learning_in_mathematicsi.pdf ‘Improving learning in mathematics: challenges and strategies’ - Malcolm Swan, University of Nottingham
http://www.ncetm.org.uk/Default.aspx?page=22&module=enc&mode=100&enclbl=Understanding NCETM Mathemapedia ‘Understanding’

http://teachingandlearning.qia.org.uk/pdf/mat_imp_03.pdf The Professional Development Guide from ‘Improving Learning in Mathematics’

http://content.ncetm.org.uk/courses/tenhourmodules/post16/introduction.htm
Module for mathematics specialists in post 16 education and training

Maths4Life practitioner booklets:

http://www.nrdc.org.uk/publications_details.asp?ID=105 Number booklet

http://www.nrdc.org.uk/publications_details.asp?ID=69 Fractions booklet

http://www.nrdc.org.uk/publications_details.asp?ID=97 Measurement booklet

http://www.nrdc.org.uk/publications_details.asp?ID=99 Time & Money booklet

See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.4-5/Numeracy%204.4-5%20Session%201%202006.pdf CPD module 4.4, session 1: Effective numeracy teaching and the Adult Numeracy Core Curriculum

	
	1.2 Evaluate the use of resources in numeracy learning and teaching


	http://www.ncetm.org.uk/tenhourmodules/post16/activity1/learning.htm Module for mathematics specialists in post 16 education and training: session 1 ‘Classifying mathematical objects and interpreting multiple representations’
http://www.dcsf.gov.uk/readwriteplus/LearningMaterialsNumeracy Skills for Life numeracy learning materials available for download

http://rwp.qia.oxi.net/embeddedlearning/index.cfm Embedded learning portal

SfLQI CPD module Creating learning materials (level 4), for work with adults with learning difficulties & disabilities
· http://www.excellencegateway.org.uk/pdf/Creating%20Learning%20Materials%20Level4%20SfL.pdf  Module guide
· http://www.excellencegateway.org.uk/pdf/Creating%20Learning%20Materials%20Level4%20SfL-session1.pdf   Session 1: Principles and values in practice
· http://www.excellencegateway.org.uk/pdf/Creating-Learning-Materials-Level4-SfL-session2.pdf  Session 2: LLN in action

· http://www.excellencegateway.org.uk/pdf/Creating-Learning-Materials-Level4-SfL-session3.pdf   Session 3: Ensuring a learner-centred approach in practice
http://www.moveon.org.uk/downloadsFile/download846/Move_On_numeracy_web_July05.pdf Move On - linking resources to delivery

http://www.moveon.org.uk/downloadsFile/downloads1623/Linking_resources_to_deliver_num_Entry_Level.pdf Move On - linking resources to delivery (entry level)

http://www.familylearning.org.uk/numeracy.html Numeracy area of family learning website

See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.4-5/Numeracy%204.4-5%20Session%202%202006.pdf CPD 4.4 session 2: Activities for teaching and learning numeracy



	
	1.3 Analyse the use of strategies to engage and enthuse learners in numeracy and foster positive self images


	http://www.ncetm.org.uk/tenhourmodules/post16/activity2/learning.htm Module for mathematics specialists in post 16 education and training: session 2 ‘Thinking about discussion’
http://www.ncetm.org.uk/enquiry/4465 NCETM Evidence bulletin - student motivation

http://www.nrdc.org.uk/publications_details.asp?ID=73# ‘You ‘You wouldn’t expect a maths teacher to teach plastering’ -research by Casey et al on Embedding Language, Literacy and Numeracy in Post-16 Vocational Programmes



	
	1.4 Analyse the types of skills, knowledge and understanding that can be assessed in numeracy


	http://www.ncetm.org.uk/self-evaluation A range of self evaluation tools. The exemplification of the LLUK standards for teachers of mathematics, the  NCETM self evaluation tools for subject knowledge and mathematics-specific pedagogy, and more. Look at other Key Stages for transferability.
http://www.excellencegateway.org.uk/pdf/Good_Practice_Guide.pdf Guidelines for skills check & initial assessment

http://sflip.excellencegateway.org.uk/pdf/4.2sflguidance_3.pdf Initial and diagnostic assessment: a learner centred process

http://sflip.excellencegateway.org.uk/pdf/4.2sflguidance_5.pdf  Assessment for learning

http://content.ncetm.org.uk/courses/tenhourmodules/post16/activity5/learning.htm 
Module for mathematics specialists in post 16 education and training: session 5 ‘Thinking about questioning’

http://www.ncetm.org.uk/mathemapedia/Questioning+Mathematically NCETM Mathemapedia ‘Questioning mathematically’ – always relevant to assessment of, and for, learning
http://teachingandlearning.qia.org.uk/pdf/mat_imp_03.pdf The Professional Development Guide from ‘Improving Learning in Mathematics’ Go to PD5 ‘Developing Questioning’ & PD6 ‘Using formative assessment’ 

http://teachingandlearning.qia.org.uk/resource/su_mat_5819/screens/math_001_005_005/page.html video sequences which explore approaches and activities which provide a range of opportunities for assessment of learnin.
See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.4-5/Numeracy%204.4-5%20Session%203%202006.pdf  CPD module 4.4 session 3: Assessment & planning for learning



	2. Apply specialist knowledge and understanding to the

planning of numeracy

teaching and learning


	2.1 Plan numeracy related course outlines and lesson objectives to meet learner needs and curriculum requirements


	http://www.ncetm.org.uk/tenhourmodules/post16/activity3/learning.htm Module for mathematics specialists in post 16 education and training: session 3 ‘Working with learners’
http://www.excellencegateway.org.uk/page.aspx?o=sflcurriculum Skills for Life Core Curriculum

http://www.nrdc.org.uk/publications_details.asp?ID=98 ‘Maths4Life: Topic based teaching’ booklet 
(pdf download) with illustrative schemes of work mapped against the adult core curriculum

See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.4-5/Numeracy%204.4-5%20Session%203%202006.pdf  CPD module 4.4 session 3: Assessment & planning for numeracy learning




	
	2.2 Plan numeracy learning and teaching that reflects diversity and promotes equality of opportunity


	http://www.nrdc.org.uk/publications_details.asp?ID=98 ‘Maths4Life: Topic based teaching’ booklet (pdf download) with illustrative schemes of work mapped against the adult core curriculum
http://www.ncetm.org.uk/Default.aspx?page=13&module=res&mode=100&resid=13952 Liverpool Community College case study

http://www.excellencegateway.org.uk/page.aspx?o=basicskills Basic Skills for Adults with Learning Difficulties or Disabilities

http://www.dcsf.gov.uk/curriculum_numeracy/access/ Access for All

http://nationalstrategies.standards.dcsf.gov.uk/node/47189 Inclusive teaching in mathematics

http://www.excellencegateway.org.uk/pdf/Its-not-as-simple-as-you-think-cultural-viewpoints-around-disability.pdf It’s not as simple as you think: Cultural viewpoints around disability

http://teachingandlearning.qia.org.uk/resource/su_mat_5819/screens/math_001_006_000/page.html short video sequence showing a range of approaches that help to meet the needs of all learners
See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.4-5/Numeracy%204.4-5%20Session%203%202006.pdf  CPD module 4.4 session 3: Assessment & planning for numeracy learning



	3. Demonstrate appropriate learning and teaching strategies that create a supportive numeracy learning

environment


	3.1 Establish and maintain an environment where mistakes in numeracy are seen as opportunities for further learning and peer support is encouraged
	http://www.ncetm.org.uk/tenhourmodules/post16/activity6/learning.htm  Module for mathematics specialists in post 16 education and training: session 6 ‘Looking at mistakes and misconceptions’
http://teachingandlearning.qia.org.uk/pdf/mat_imp_03.pdf The Professional Development Guide from ‘Improving Learning in Mathematics’ Go to PD2  ‘Learning from mistakes & misconceptions’

http://teachingandlearning.qia.org.uk/resource/su_mat_5819/screens/math_001_004_005/page.html Video sequences showing what is meant be a misconception, & exploring activities that bring out misconceptions and reflect on how they might be used positively as part of the learning process
See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.3/Numeracy%204.3%20Session%202%202006.pdf CPD module 4.3, session 2: Learning for all and error analysis

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.4-5/Numeracy%204.4-5%20Session%204%202006.pdf CPD module 4.5, Session 4: Language issues and common misconceptions



	
	3.2 Use strategies to facilitate learner interaction in order to support numeracy learning


	http://www.ncetm.org.uk/tenhourmodules/post16/activity2/learning.htm Module for mathematics specialists in post 16 education and training: session 2 ‘Thinking about discussion’
http://teachingandlearning.qia.org.uk/pdf/mat_imp_03.pdf  The Professional Development Guide from ‘Improving Learning in Mathematics’ Go to PD4  ‘Managing discussion’



	4. Demonstrate the use of

assessment strategies to

support and develop learning in numeracy


	4.1 Devise and use appropriate assessment tools for numeracy


	http://www.ncetm.org.uk/Default.aspx?page=22&module=enc&mode=100&enclbl=MarkingWork NCETM Mathemapedia ‘Marking work’ – aimed at schools but raises some useful practical issues
http://www.ncetm.org.uk/mathemapedia/Questioning+Mathematically NCETM Mathemapedia ‘Questioning mathematically’ – always relevant to assessment of and for learning
http://www.excellencegateway.org.uk/pdf/Learning_Journey.pdf Skills for Life learning journey diagram

http://www.excellencegateway.org.uk/page.aspx?o=201224 a range of Skills for Life assessment tools available for download

http://www.excellencegateway.org.uk/page.aspx?o=toolslibrary a range of skills check  and initial assessment tools, suitable for working with Skills for Life learners in different contexts

http://www.excellencegateway.org.uk/pdf/Good_Practice_Guide.pdf Guidelines for skills check & initial assessment

http://www.move-on.org.uk/images/tempImgFold/Top_tips_motivating_learners.pdf  Top tips for motivating learners: approaches to induction and initial assessment

http://www.move-on.org.uk/ntt_web/index.asp Move On national test toolkit

See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.4-5/Numeracy%204.4-5%20Session%203%202006.pdf  CPD module 4.4 session 3: Assessment & planning for learning



	
	4.2 Use strategies to involve learners in their own numeracy assessment


	www.ncetm.org.uk/mathemapedia/Assessment+for+Learning ‘Assessment for Learning’

http://sflip.excellencegateway.org.uk/pdf/4.2sflguidance_3.pdf Initial and diagnostic assessment: a learner centred process

http://www.excellencegateway.org.uk/pdf/Good_Practice_Guide.pdf Guidelines for skills check & initial assessment

http://www.move-on.org.uk/images/tempImgFold/Top_tips_motivating_learners.pdf  Top tips for motivating learners: approaches to induction and initial assessment
See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.4-5/Numeracy%204.4-5%20Session%203%202006.pdf  CPD module 4.4 session 3: Assessment & planning for learning



	
	4.3 Negotiate numeracy related goals with learners


	http://www.excellencegateway.org.uk/pdf/4.2sflguidance_4.pdf ‘Guidance for assessment and learning 4 ‘Individual Learning Plans’
See also:

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.4-5/Numeracy%204.4-5%20Session%203%202006.pdf  CPD module 4.4 session 3: Assessment & planning for learning



	
	4.4 Use feedback from assessment to support learning and teaching in numeracy 


	http://teachingandlearning.qia.org.uk/pdf/mat_imp_03.pdf  The Professional Development Guide from ‘Improving Learning in Mathematics’ Go to PD6  ‘Using formative assessment’

http://www.ncetm.org.uk/Default.aspx?page=22&module=enc&mode=100&enclbl=Monitoring+Learning+(at+key+stage+3)  NCETM  Mathemapedia: ‘Monitoring Learning’ - linked to Key Stage 3, but it captures well the relationship between teaching, learning and assessment

http://sflip.excellencegateway.org.uk/pdf/4.2sflguidance_5.pdf  Assessment for learning



	
	4.5 Use appropriate systems for recording numeracy assessment information


	http://www.excellencegateway.org.uk/page.aspx?o=5CEF37A2-97DD-483F-AA30-6D814951753D from the Ofsted good practice database, actions to help you improve your own initial assessment
http://sflip.excellencegateway.org.uk/pdf/4.2sflguidance_3.pdf Initial and diagnostic assessment: a learner centred process

http://www.excellencegateway.org.uk/pdf/Good_Practice_Guide.pdf Guidelines for skills check & initial assessment



	5. Demonstrate knowledge and

understanding of how to

address diversity and

inclusion effectively in

numeracy


	5.1 Analyse the impact and implications of personal, social, economic and political factors which may affect the learning

development and progression of people with numeracy needs


	http://www.ncetm.org.uk/Default.aspx?page=22&module=enc&mode=100&enclbl=Teacher+Expectations+and+Assumptions NCETM Mathemapedia ‘Teacher expectations and assumptions’ with a particular link to the 'Deep Progress in Mathematics'’ project
http://www.ncetm.org.uk/Default.aspx?page=13&module=res&mode=100&resid=13952 Liverpool Community College case study

http://www.excellencegateway.org.uk/page.aspx?o=basicskills Basic Skills for Adults with Learning Difficulties or Disabilities

http://www.dcsf.gov.uk/readwriteplus/bank/Introducing%20Access%20for%20All.pdf Introducing Access for All

http://www.dcsf.gov.uk/curriculum_numeracy/access/ Access for All

http://www.excellencegateway.org.uk/pdf/A_Framework_for_Understanding_Dyslexia.pdf Framework for Understanding Dyslexia

http://www.bbc.co.uk/skillswise/tutors/expertcolumn/dyscalculia/ What is dyscalculia?

http://nationalstrategies.standards.dcsf.gov.uk/node/47189 Inclusive teaching in mathematics

http://www.excellencegateway.org.uk/pdf/Its-not-as-simple-as-you-think-cultural-viewpoints-around-disability.pdf It’s not as simple as you think: Cultural viewpoints around disability

Also of interest:

http://www.sprakaloss.se/chinn-mathsanddyslexia.htm Maths & Dyslexia (Carl Chinn)

http://www.bdainternationalconference.org/2001/presentations/thu_s2_b_8.htm Dyslexia & mathematics (Dorian Yeo)

http://www.bdadyslexia.org.uk/dyscalculia.html Dyscalculia, Dyslexia & Maths (BDA)

http://ddig.lboro.ac.uk/index.html Loughborough University Dyscalculia & Dyslexia Interest Group

See also:

http://www.sflqi.org.uk/downloads/Numeracy%204.2%20Personal%20factors%20affecting%20learning/Session%2001%20-%20Maths%20histories%20and%20language%20issues.pdf  CPD module 4.2 session 1: Maths histories & language issues

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.3/Numeracy%204.3%20Session%201%202006.pdf CPD module 4.3, session 1: Session 1: Dyslexia, dyscalculia and related issues

http://www.sflqi.org.uk/downloads/Numeracy_4/Numeracy%204.3/Numeracy%204.3%20Session%202%202006.pdf CPD module 4.3, session 2: Learning for all and error analysis


	6. Demonstrate knowledge and

understanding of how

reciprocal relationships with a

range of professionals can be

used to support numeracy

learners


	6.1 Evaluate the boundaries between own specialist area and those of other specialists


	http://www.nrdc.org.uk/publications_details.asp?ID=73#  ‘You wouldn’t expect a maths teacher to teach plastering’ – download the summary NRDC report (pdf) – explores the dimensions of effective embedded learning 
http://sflip.excellencegateway.org.uk/pdf/Embedding_final%20_web.pdf Improving learner success by embedding literacy, language & numeracy

http://www.lifelonglearning.co.uk/iag/npfreport.pdf IAG for Adults: The National Policy Framework and Action Plan

http://www.nrdc.org.uk/publications_details.asp?ID=118 Thinking Through Mathematics: A practical guide to establishing and managing the mathematics footprint in educational organisations


	
	6.2 Use knowledge of current developments in Literacy, ESOL, ICT and learning difficulties and disabilities to give effective support to numeracy learners


	http://www.ncetm.org.uk/files/398871/Final_Report_G071204_Leicester_Adult_Services.pdf ‘Teachers collaborating to improve Maths/Numeracy teaching and learning for speakers of other languages (ESOL learners)’ – a report on a 2008-9 action research project
http://www.qca.org.uk/libraryAssets/media/P_scales_Mathematics.pdf ‘Planning, teaching and assessing the curriculum for pupils with learning difficulties – Mathematics’ – deals with KS1-4 but the principles are relevant for adult learners (QCA 2009)
http://www.literacytrust.org.uk/vitallink/readingforpleasureideas.html The Vital Link: connecting libraries & adult literacy

http://www.excellencegateway.org.uk/page.aspx?o=129635 information on a range of Skills for Life development programmes

http://www.skillsforlifenetwork.com/default.aspx?tok=1 an independent on-line network with updates on what's happening in the Skills for Life arena.

http://www.nrdc.org.uk/content.asp?CategoryID=951 NRDC ‘Reflect’ magazine, with news of the latest research & developments in Skills for Life

http://www.eastmidlandscpd.co.uk/ a regional website with information about developments & CPD for Skills for Life teachers in the East Midlands

http://www.nrdc.org.uk/publications_details.asp?ID=149 The digital divide: Computer use, basic skills and employment


	
	6.3 Apply knowledge of specialist services to signpost learners to appropriate support within or outside the organization
	http://www.bdadyslexia.org.uk/dyscalculia.html ‘Dyscalculia, Dyslexia and Maths’ 
http://www.ncetm.org.uk/files/210657/DyscalculiaMetro.pdf Newspaper report highlighting the work of Steve Chinn in raising awareness of dyscalculia

http://www.ncetm.org.uk/files/394011/NumeracyinT2G_v2.pdf Numeracy guide for Train2Gain brokers 

http://www.lifelonglearning.co.uk/iag/npfreport.pdf IAG for Adults: The National Policy Framework and Action Plan

http://www.connexions-direct.com/ Connexions

http://nextstep.direct.gov.uk/ Next Step

http://careersadvice.direct.gov.uk/ Careers Service

http://www.lifeintheuktest.gov.uk/ Citizenship test centres

http://www.unionlearn.org.uk/  Unionlearn website

http://www.nacro.org.uk/ NACRO website
http://www.citizensadvice.org.uk/ Citizens Advice Bureau

http://www.jobcentreplus.gov.uk/JCP/index.html Jobcentre Plus



	
	6.4 Apply knowledge of how numeracy development is supported in learners by a range of professionals to demonstrate effective collaborative practice


	http://ddig.lboro.ac.uk/index.html An insight into support for learners in  Higher Education
http://www.nrdc.org.uk/publications_details.asp?ID=118 Thinking Through Mathematics: A practical guide to establishing and managing the mathematics footprint in educational organisations
http://sflip.excellencegateway.org.uk/pdf/Embedding_final%20_web.pdf Improving learner success by embedding literacy, language & numeracy



	7. Demonstrate knowledge and

understanding of how to

evaluate and improve

numeracy learning and

teaching


	7.1 Apply appropriate theories of learning to the evaluation of numeracy learning and teaching including planning and assessment


	http://www.ncetm.org.uk/tenhourmodules/post16/activity4/learning.htm Module for mathematics specialists in post 16 education and training: session 4  ‘Pedagogy behind resources’
http://www.ncetm.org.uk/files/224/improving_learning_in_mathematicsi.pdf ‘Improving learning in

mathematics: challenges and strategies’ - Malcolm Swan, University of Nottingham

http://www.ncetm.org.uk/resources/12491 NCETM ‘Mathematics Matters’ project based on “What constitutes the effective learning of mathematics?” , with links to the final report and the compendium of lesson accounts cited in national consultation



	
	7.2 Use a range of sources of data to evaluate numeracy learning and teaching, including learner reflection and feedback


	http://www.ncetm.org.uk/mathemapedia/Questioning+Mathematically NCETM Mathemapedia ‘Questioning mathematically’ – always relevant to assessment of and for learning
http://sflip.excellencegateway.org.uk/pdf/Reflective%20Practice%20Module%20Article.pdf reflective practice in Skills for Life



	
	7.3 Use a reflective CPD cycle to select training opportunities to inform own knowledge of mathematics/numeracy, its teaching, policy and practice


	http://teachingandlearning.qia.org.uk/tlp/cpd/puttingcpdintoa/puttingcpdintoa/index.html ‘Putting cpd into action’ from the Excellence Gateway and
http://teachingandlearning.qia.org.uk/tlp/cpd/assets/documents/putting_cpd_into_action.rtf  the guidance notes that describe the cycle
http://www.ncetm.org.uk/personal-learning/framework describes the Personal Learning opportunities for mathematics teachers on the NCETM portal – join and log in to access your own Personal Learning Space

http://www.talent.ac.uk/  Advice on teacher training & CPD for new & existing teachers

http://www.eastmidlandscpd.co.uk/ a regional website with information about developments & CPD for Skills for Life teachers in the East Midlands



	
	7.4 Use current professional knowledge to ensure learners develop their numeracy skills to enable progression


	http://www.nrdc.org.uk/publications_details.asp?ID=135# Research briefing: numeracy (2008) from NRDC (pdf download), with many useful references
http://www.lsbu.ac.uk/php4-cgiwrap/lluplus/cm/public/news/news.php?newsid=41 ‘Adult numeracy: home and away’ a useful introduction to the ALM via a conference report
http://www.move-on.org.uk/images/tempImgFold/Supporting_progression_case_studies.pdf  Supporting progression for learners working at Entry Level, including those working at Entry 1 and Entry 2


	
	7.5 Demonstrate use of a wide range of oral, written and non-verbal strategies to improve numeracy learning


	http://www.ncetm.org.uk/mathemapedia/How%20do%20teachers%20view%20mathematics?  NCETM Mathemapedia – ‘How do teachers view mathematics’ – includes practical suggestions to open it all up for debate once again
http://content.ncetm.org.uk/courses/tenhourmodules/post16/activity5/learning.htm Module for mathematics specialists in post 16 education and training: session 5 ‘Questioning’

http://www.ncetm.org.uk/enquiry/2685 the place to see action research by teachers for learners

http://www.ncetm.org.uk/tenhourmodules/post16/activity2/learning.htm Module for mathematics specialists in post 16 education and training: session 2 ‘Thinking about discussion’

http://content.ncetm.org.uk/courses/tenhourmodules/post16/activity5/learning.htm 

Module for mathematics specialists in post 16 education and training: session 5 ‘Thinking about questioning’

http://teachingandlearning.qia.org.uk/pdf/mat_imp_03.pdf  The Professional Development Guide from ‘Improving Learning in Mathematics’ Go to PD4  ‘Managing discussion’ & PD5 ‘Developing Questioning’

http://www.atm.org.uk/boris/all-images.html Boris, an interactive, web-based, diagnostic tool to support teachers in dealing with gaps and misconceptions in maths. Make sure you drill down to the ‘probing question’ links that follow through to teacher questioning, planning and visuals to support learning

http://nlvm.usu.edu/en/nav/vlibrary.html a library of interactive virtual manipulatives or concept tutorials, mostly in the form of Java applets
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