	The following session script for Workshop 5 (Day 6), is the actual one used as part of the KS3 Multiplicative Reasoning project, including the timings which have been left in as indicative. Sessions which were very specific to the project have also been left in as they might still be useful, and these have been shaded in grey. In addition to the Day 6 sessions PowerPoint slides, you can also download other materials used in the session in the Downloads page.
In this particular Workshop, sessions 0-4 are very specific to the original project but also contain ideas on evaluation that you might find useful so have been left mostly unshaded.

	       TIME team workshop 5 agenda    

	0930
	Session 0:    Introduction to the day - 10 mins

	0940
	Session 1:    Lesson study  - 35 mins
Part A:  Feedback on the completed Unit 3 lesson study (researcher led)   40 mins 
     Part B:  Reflection on the lesson study process used in the project

Project evaluation Task1:
Teachers complete section in evaluation document 

	1015
	Session 2:    Unit lessons - 35 mins
Part A:  Feedback on other Unit 3  lessons  
   
        Optional –complete now or post workshop:
Part B:   Reflection on effectiveness of project lessons as PD documents
Project evaluation Task2 :
Teachers complete section in evaluation document 

	1045
	Break

	1105
	Session 3:    Assessment activities - 45 mins
Part A:  Feedback on core 0 (ii) and assessment interviews 
     Part B:   Reflection on effectiveness of this aspect of the project

Project evaluation Task3:
Teachers complete section in evaluation document 

	1150
	Session 4:    Reflecting on key messages and lessons learned - 40 mins
Part A
· To reflect on and identify the key messages from the teaching of the project.

Part B:  Project evaluation Task3:
· To record impact on the evaluation 

	1230
	Lunch

	1315
	Session 5:     Exploring proportionality - 35 mins

	1350
	Session 6:    Reflecting on the use of visual models and making  connections across representations to deepen understanding - 45 mins

Project evaluation Task:
Teachers evaluate with example impact of project on their thinking about proportionality

	1435
	Short Break

	1440
	Session 6:    Working with department and next steps - 40 mins

	1520
	Plenary

	1545
	End



	

Session: 0
	Title: Introduction to the day
	Time: ~ 10 mins

	Setting out the purpose of the day 
· the role of the evaluation booklet
· the structure of the day

Introduction
· Final workshop – but not the end of the pilot yet
· The work of today and your feedback is invaluable for the pilot and will result in a final report on the evaluation of the project (from NCETM and Sheffield Hallam University) together with the project materials and a departmental handbook on their use which each of your schools will receive.
· Hence today although there will be no further lesson materials  we will use much of the day to offer opportunities for us to reflect on the processes we have employed in the project and evaluate their usefulness for professional development. 
· To do this we will use an evaluation booklet which we will fill in as the day progresses at the end of each session.

Introducing the Evaluation booklet
· In your packs will be a printed copy of the evaluation booklet – which you can take out now
· It is designed so when finally completed it will provide a personal document of the project for each of you to keep detailing some of your key reflections on the impact of the project on your thinking and practice while also providing valuable structured evaluation feedback for our internal evaluation.
· The document will also have space to include thoughts about the best way to ensure your experiences can continue to be built on to sustain improvement in individual practice and that of the department through your wider sharing and future leadership and contribution to department development work.
· You all will be very valuable proponents of this key area of mathematics and the approaches it enshrines at the heart of the new curriculum. 
· Today, the sessions will mostly be in two or three parts. At the end of each session there will be an opportunity to reflect on this particular aspect of the project as a whole followed by an opportunity to complete the relevant section of the evaluation booklet.
· Although you have a printed copy the aim is to complete this electronically as the sessions progress and saved as you go along. Most sections will be completed today but the saving will allow you to add/amend or complete any section in the next week before finally uploading. So today you will need access to laptop in each session

Agenda
AM
· The morning sessions will start as normal -reflecting back on the unit 3 lessons and activities starting with the lesson study. The later parts of these sessions will then be an opportunity to reflect more generally on the impact of this feature over the course of the project on your thinking and practice
PM
· Here the focus will be not so much on reflecting on pupils’ learning but our own insights into proportionality together with a final session on next steps.
	Resources and prep
Teachers should be told to bring a laptop so they can work on the document electronically

You will need to make sure teachers have access to evaluation document electronically
(printed copies as a reference will be in teacher packs

Notes
Although there seem a lot of points here it should not take long to make clear the salient features of the day.




	

Session: 1
	Title: Feedback on the completed lesson study
	Time: ~ 35 mins

	Purpose:
Part A
· To share experiences of the completed unit 3 lesson study and draw out any conclusions.

Part B
· To reflect generally on the Lesson study process used in the project 
· In order to set up teachers to answer the lesson study section in the evaluation booklet
Part C
· Complete the section of evaluation booklet
	Preparation and resources:
Part A
· Access to any lesson study formats that have been completed and uploaded to TIME community
Part B & C
· Teacher access to evaluation document. It is anticipated that this will be a word document available on line where it can be worked on and saved as the day progresses
· Need to be familiar with structure and questions in the lesson study section of evaluation booklet.

	
Part A: Time ~20 mins suggested but at discretion
· Researcher led and designed as in previous sessions
· Slide 1.0:  Part A objectives
· Own Researcher arrangements as before

Part B
· Slide 1.1:  Part B Objectives 
· Project is a professional development pilot in which paying careful attention to the impact of the key aspects of the teaching on pupil learning is a strong feature
· We want to evaluate the how effective the ‘lesson study style’ process use in the project has been with regard to meeting PD aims of the project and if any alterations would benefit its effectiveness in any scale up.

· Discussion – at discretion and design of researcher
· structured to allow teachers to reflect on the key features of the lesson study process used in the project prior to completing evaluation questions:

· Impact on PD:
· How has this impacted on your thinking and practice?
· How might you widen or sustain these features in your practice?
Part C
· Project evaluation Task: –(15+ mins)
· Teachers answer section A of evaluation booklet
· Including taking it forward section
	Notes.




	Session: 2
	Title: Feedback on other unit 3 lessons 
	Time: 35 minutes

	Purpose:
Part A
· To share experiences of the completed unit 3 lessons and draw out any conclusions.
· Identify effective aspects of the lessons
· Share outcomes and highlight any key issues to do with the lesson and the learning

Part B
· To reflect generally on how useful the setting out and format for the lessons were as professional development documents
· Teacher evaluation of its impact on their thinking and practice
· The suitability of the process as an effective PD tool
· Implications for scale up

Part C
· Complete the evaluation section on the lesson format

	Preparation and resources:
· Teachers bring evidence
· Teachers may have uploaded comments against the lesson threads on the forum
· Unit summary forms (in delivery pack)

	
Part A 
Slide 2.0  objectives

       Key messages unit 3
· Slide 2.1  Unit identifying the key messages learnt from unit 3 and reflecting on common issues sheet 
· response to address issue of dealing with misconceptions

· organise in preferred way as in previous workshops taking into account time constraints (15 + mins)
in small groups discuss the following:
· How did pupils respond to the activities?
· What did they find challenging?
· What aspects helped them to develop understanding?
· What amendments (if any) did you make or would you suggest – either to the content or to the lesson structure – and why?
· How useful was the misconceptions activity presented through the common issues sheet?

· General discussion on key messages prior to completing post unit 3 feedback summary form as in previous workshops. –(10 mins)

· Complete unit 3 ‘post unit summary’ forms –(5 mins)
· Slide 2.2 Post unit summary form
· In pairs complete 
· Collect in thanks

Option: (time constraints judgement –can be done as post workshop activitiy)
Part B & Part C –Reflecting on the usefulness of the lesson format
Slide 2.3Suggestion: -
briefly refer to the section on this in the evaluation booklet leaving teachers to complete and return after the workshop.


	Notes:
Please also collect in the post unit summary forms


	Session: 3
	Title: Feedback on core 0 (ii) and assessment interviews
	Time:  45 minutes

	Purpose:
Part A
· To share experiences of the core 0 task and assessment interview and draw out any conclusions.

Part B
· To reflect generally on the assessment task and interviews process used in the project and complete evaluation section on assessment activities
· Teacher evaluation of its impact on their thinking and practice
· The suitability of the process as an effective PD tool
· Implications for scale up

	Preparation and resources:
· A3 hand-out
· Question booklet

	Suggestion: - 3 school pairs on a table where at least one has an assessment interview/ video clip. All timings are only suggestions
· Slide 3.0 Part A objectives

Part A – possible structure: -–(10 mins)
· Slide 3.1: Core 0 task  Discuss the core 0 tasks and pupils responses
· What was gained for pupils, teachers?
· What key insights emerged?
· What are the implications for teaching –those pupils, the class, the topic?

· Assessment interviews - Video observation  –(10 mins)
      All together watching one chosen video submitted prior to day
· Slide 3.2: key questions to focus video observation 
· Video - A pre-chosen video clip shown to whole group (max 5 mins?)
· Groups discuss the video in terms of key questions
· Feedback 

· Sharing & discussing school videos –(15 mins)
· As above but on table with videos brought

Part B 
· Slide 3.3: Evaluation Task –(10 mins)
· Complete evaluation section on assessment activities

	notes



	Session: 4
	Title:  Reflecting on key messages and learning 
	Time:  40 minutes

	Purpose:
Part A
· To reflect on and identify the key messages from the teaching of the project.

Part B
· To record impact on the evaluation booklet on thinking and practice of the key messages learned from teaching

	Preparation and resources:
· A3 hand-out
· Teacher quotes booklet

	Part A
Hand out teacher quotes booklet

· Slide 4.0: Part A objectives
· Slide 4.1: -Dimensions of the project –(5 mins)
· Talk though the 3 teaching dimensions (refer also to front of evaluation booklet)
· Ask teachers to briefly consider in pairs any examples they can think of what they have learnt from the project that fit any of these. 
· Take a few examples to exemplify each dimension.
· task:  Slide 4.2 Reflecting on what you have said
      Hand out teacher quotes booklet 
· in pairs Look through the quotes –(10 mins)
· which ones do you feel you recognise as something from reflecting on the teaching of the project.
· In each case decide which project dimension they might refer to
· Reflect on in pairs and add any key messages that you feel are important to you 
· Discuss on table and altogether
Discussion: –(5 mins)
· Take feedback on examples for each dimension

Part B – –(20 mins) This is a key project  evaluation activity and needs more time
· Slide 4.3 Complete Key messages section of evaluation booklet 
· Now choose upto 3 key messages for each section and complete individually the section in evaluation booklet.


	Notes:



	
PM sessions:

	Starter – Find the missing multipliers
Show Slide: Ratio table 
· The two pairs of numbers are in proportion
· Find all the multipliers in each direction 
· What is each multiplier as a percentage change?
·  Give another pair of numbers that are in same proportion

	Notes:
· This should be in each teachers pack
· The numbers here relate to a question from booklet that will be focussed on in later sessions!
· The animation will show multipliers as fractions first then decimals.
· % change can be discussed from multipliers


	Session: 5
	Exploring proportionality
	30 mins

	Purpose:
· Reflect on and gain insight into the properties of quantities that vary proportionally 

· To consider which properties are necessary and sufficient to define proportionality

	Important notes on the PM activities:
· The following activities are aimed primarily at the teacher rather than being designed as pupil activities (though of course they may suggest useful pupil activities). They relate to exploring and making connections in understanding of proportionality and the resulting multiplicative relationships.

	Slide 5.0 objectives
Subject knowledge insight activity   20 mins?
Slide 5.1: If y α x
· Task1: 
· Hand out A3 sheet – Write down as many statements as you can relating y and x  – 4 mins
Slide5.2 : example y α x  statements
· Now compare your statements with those on the slide
· Task: Which ones are enough on their own to define proportionality? –ie; necessary and sufficient – 5 mins
· Discussion – discuss idea of necessary condition to be proportional and some being also sufficient to define proportional.
· focus lastly on double x double y –necessary but is it also sufficient? –take feedback – could they find a counterexample? 
Slide 5.3: double x doubles y –direct proportion?
· Click to show counterexample function – does it work?
· What does it look like? – click to show graph
· Also for interactive model show Geogebra file of function

· Slide 5.4: Task2: -checking  questions against statements
· Ok now look at each of these questions Q2, Q6, Q7, Q8, Q11, in the exam booklet and check briefly they satisfy necessary conditions for direct proportional relationship 

· Home work: extension activity
· Refer to session 5 section only extension hand out in pack – some related extension tasks to be done in own time (answers will be in community)

	Preparation and resources:
· Will need to hand out A3 Y α x blanks for teachers to complete for task 1
· Need exam booklet which is in teacher packs
· Reference to extension sheet
· Geogebra file for counterexample in workshop folder on NDT(with a moving points showing (2x, 2y) for any (x, y)

Notes:
Task 2: Fairly brief eg; what are the variables? Is the ratio constant, would it go through origin etc. but getting to know Q for next task
Extension activity section A:
Some may wish to have a go now if time. The proofs relate to generalising and deriving the properties of proportional functions.



	Session 6
	Making sense of proportional problems using visual models
	Time: 45 minutes

	Purpose:
· Reflect on use of the scope and value of using bar, DNL and ratio table to represent proportional problems
· Evaluating impact of project on how you think about the mathematics
	Preparation and resources:
· A3 hand-outs
· Exam question booklet

	Slide 6.0 objectives
Activity 1: Slide 6.1 –representing questions using visual models – (10 /15mins)
· Assuming two school pairs on a table
· Now referring back to the questions Q2, Q6, Q7, Q8, Q11  ask each table to divide up these questions between them - (two/ Q each pair)
· Now pairs works on representing each of their questions using a Bar, DNL and ratio table and discuss/explore the solution approaches they might suggest.
· Discuss on tables suitability of each type of representation
       Class Discussion – (max 10 mins)
· What are the advantages and disadvantages of each image
· Discuss the implications for teaching and the scheme of work
Other points might reference-
· What are the advantages of using a bar to model proportional problems for pupils?
· How does the DNL and ratio table relate to the bar model, to each other and when should they be used?
· What important T & L considerations need to be taken into account when using these models?

Activity 2: Slide 6.2 – (10 /15mins)
· Refer to Q6 – oil question
· Consider two key calculations used in solution to Q6 -the oil question (Unitary method and scale factor method)
· Hand out A3 sheet with different representations of Q6
· Task: -How do the two key calculations manifest themselves in each representation?
Feedback – (10 mins)
· (Pay particular attention to the graph, algebra and enlargement representation) 
· Ratio and DNL - Along (scale/multiplication factor)and between calculation (rate ie; amount per unit)
· Where do you see the calculation in the graph, alg and enlargement? –eg; gradient of graph is constant of proportionality etc.
· Are there any advantages from looking at a problem from a number of different mathematical perspectives?  - insight? – subject knowledge enhancing technique?
Home work: extension activity
· Refer to session 6 section only of extension hand out in pack – some related extension tasks to be done in own time (answers will be in community)
	Notes:
Activity 1 teachers will need blank paper to do task on (though they could use the back of the previous A3 hand out)
Class discussion:
Key points: bar is nearest to context often. Bar tends to be roughly scale. DNL is in number order but represents a more directly mathematical representation rather than contextual bar. Ratio table is the key information extracted, numbers don’t need to be in size order, allows flexibility to focus on multiplicative relationships between the key numbers in order to solve problem. It represents an even more purely mathematical model (and hence less contextual).
Pupils most common mistake is to work additively rather than multiplicatively (in which case often need to go back to more contextual model)
Activity 2:
This is perhaps similar to a pupil activity in unit 3 but is aimed at teachers with the purpose of reviewing the properties of each representation and how they relate to each other and the properties of proportionality. Essentially forming a subject knowledge activity focussing on viewing a situation from different mathematical perspectives to deepen understanding and connections. Does this have wider generic potential for supporting teacher SK at department level?

	Project evaluation Task: – (5mins)     
See question at the end of the workshop section in the evaluation booklet-
· What way if any do you feel the project has supported your understanding and insight into the mathematics of multiplicative reasoning.
· What further support might you like regarding this or other areas of mathematics.
	



	Session 7:    Working with Departments and next steps

	40 minutes

	Aims:
· Each pair decides what they wish to take back to their departments
· Consider how they might (further) disseminate within their departments 
· Consider the new NC as a driver to help build a case for these developments


	Review of project key messages 
10 minutes

	There have been different elements of this project –show slide

Reviewing Key messages in evaluation booklet
This is one of the most important parts of the project.

Having completed a number of activities since this morning look back at the Key messages section of the evaluation booklet and take a few moments to consider in the light of this afternoon’s activities if you want to add anything. 

	PPT slide 2
Dimensions of the project


	Working with colleagues back in school

10 minutes 

discussion and activity with colleague

	There have been different types of PD activity during the project:
· Lessons have been introduced – trying out some aspects of some, given others
· Planning for teaching
· Documents have provided different pedagogical strategies and perspectives including elements of relevant research
· Assessment activities with pupils
· Teaching the lessons
· Observing
· Being observed
· Lesson Study approaches
· Reflection on the lessons
· Feeding back to colleagues and hearing about their experiences
Card sort
Which of these PD activities have been most effective for you?  Rank them if possible. (cards available)

	PPT slides 3&4 and card sort


	5-10 minutes discussion

	Working with departmental colleagues Slide
	
How can you re-create for the teachers in your department similar feelings of having developed your practice?
To enable other teachers to develop in similar ways, they will need to provide similar experiences to those they have had.

What elements are you most keen to embed? Slide
How will you work with your department slide
How will you take this forward in your department?
Discussion on table 5/10 mins Consider:
· What outcomes do you want for the department 
· Timescale
· How you achieve it
· Review and monitoring & evaluation
	PPT slide 5 
PPT slide 6
PPT slide 7 


	Next steps
10/15 mins
	Now look to record key actions from your discussion on working with colleagues back in school in the Next steps section of evaluation booklet
· Complete sections on “The department” and “The scheme of work” 
· Now complete individually the other sections in Next steps evaluation booklet



	Plenary
	Time:  10 minutes

	Purpose:
· Complete saving of evaluation booklet and arrangements for final version

· Thank you and formal end of project workshops

	Preparation 
Arrangements for –saving, emailing or uploading of interim and final evaluation booklet need to be finalised

	· Look over your evaluation booklet completing all you want to have for today and save as instructed
· email it to yourself or save on memory stick. We would like you to leave us a copy of what you have done today by emailing it now before you leave to this address and when you have completed or amended it email it to the same address with file name: final evaluation - name, school and region. Please do this by 7th July. 
· In both instances the booklets will be treated confidentially and any use as part of the project report or other means will be anonymous
· You will have noticed that the last section of the evaluation booklet is reserved for the subject leader. We will be writing to them to ask them to talk with you about the project and then complete this section. This section may support access to further or later resources as schools engage with the project more widely particularly in the context of the work of Hubs
· Many thanks

 Thank you 
· Thank you for participation in the project
· Your hard work and commitment has been an enormous contribution to the pilot
· We hope you will continue to develop this critical area of the maths curriculum in your teaching and that of the department in order to release the transformative potential for pupils understanding and performance in mathematics.
· Being able to solve problems through reasoning multiplicatively is key to being numerate in life and the work place. It is significant to progress in other subjects across the curriculum and would form the basis of a maths across the curriculum whole school action.

· As pioneer experts in this area we would hope you can continue to participate in developments by staying in touch and linking to a local maths ‘Hub’ to support role out of this project.
· Please indicate if you are interested in staying in touch or participating with events on MR by noting this on the next steps section of the evaluation booklet.

End
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