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	Brief overview of purpose and content of module 
	Logistics

	This module aims to consider how teachers can help students to become better problem solvers and to explore ways in which students can help themselves and each other to overcome difficulties.
The PRE-SESSION task for this module should be emailed to participants prior to session with sufficient time for completion. 
ESSENTIAL: Watch this short video. 
“Math class needs a makeover” - Dan Meyer https://www.youtube.com/watch?v=qocAoN4jNwc 
As you watch, make a note of your responses to the questions below.. 
· What surprised you?
· What interests you?
· What you agree with?
· What you disagree with?
· Anything else? 


	Room Layout
· Cabaret style
· Projector with accessible PC and/or laptop connection (with internet)
· Drywipe board

Materials Needed
· Flipchart sized paper and stand
· Marker pens
· Sticky putty, normal stationery (sticky notes, A4 notepaper, pens)

Course webpage
Course resources can be accessed from the CPD pages of the CfEM resources and evidence hub: https://www.et-foundation.co.uk/professional-development/maths-and-english/cfem/cfem-resources-and-evidence/cfem-professional-development/modular-course/ 

PowerPoint
Slides with yellow banners should be personalised by the PD Lead for their session and location. The yellow banners should then be removed.

Suggestion
Ask participants to bring internet enabled laptops or tablets.  Arrange with the venue for useable wifi logins so that participants can access and explore the Padlet.




Time for session: 3 hours

Resource list and printing requirements
Notes:
· Updated files should have the date in their filenames. Each time you lead a module, check that you are using the latest resources. File content will be regularly reviewed and improved. 
· Resources are numbered for ease of reference. First number is module number, second number is resource number. Resources are in no particular order.
· Check that all files and links will open and run on the computer you will be using when you lead a session. PowerPoint doesn't always work well if run on a version different from the one in which it was written. 

	Resource number
	Filename
	Section in which it is used
	Number required
	Printing essential, suggested or e-version only?

	5.1
	"Math class needs a makeover" - Dan Meyer” https://www.youtube.com/watch?v=qocAoN4jNwc 
	Module 4/5 gap task
	0
	On Padlet

	5.2
	5.2 Module 4 Presentation
	All
	A4, colour, double sided, 1 per participant, stapled top left hand corner (6 slides per page)
	Essential

	5.3
	5.3 Module 4 Session Outline
	All
	A4, B&W, 1 per trainer, double sided, stapled top left hand corner
	Suggested

	5.4
	5.4 Ratio and proportion mystery cards for starter activity
	Section 2
	A4, SINGLE SIDED, 1 per participant 
	Essential, PD leads to cut up

	5.5
	5.5 A true story 
	Section 3
	A4, colour, 1 per participant
	Essential

	5.6
	5.6 Foundation level exam questions 
	Section 5
	A4, B&W, double sided, as required by PD lead
	Essential

	5.7
	5.7 Higher level exam questions 
	Section 5
	A4, B&W, double sided, as required by PD lead
	Essential.

	5.8
	Shower v Bath - online resource: http://mrmeyer.com/threeacts/showervbath/
	Section 6
	0
	Essential

	5.9
	5.9 Sorting the solution 
	Section 7
	A4, B&W, single sided, 1 per 2 participants
	Essential, PD leads to cut up page 2.

	5.10
	5.10 Writing frames...or not? 
	Section 7
	A4, B&W, double sided, 1 per participant
	Essential

	5.11
	5.11 Drawing a picture - does it help?
	Section 7
	A4, B&W, double sided, , B&W, 1 per participant 
	Essential

	5.12
	5.12 Here's a diagram. What's the question?
	Section 7
	A4, B&W, double sided, 1 per participant
	Essential


	5.13
	5.13 Crib sheets
	Section 7
	A4, B&W, double sided. 1 per participant. Staple 5.13 and 5.14 together top left hand corner
	Essential

	5.14
	5.14 Angle question
	Section 7
	
	

	5.15
	5.15 Reflective log
	Section 9 
	A4, B&W, 1 per participant 
	Essential





	Time (Elapsed time in brackets)
	Slide number 
	Learning intention
	Slide notes and additional information 
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	10 mins (10)
	Slides 2-5
	Aim: To set the scene for Module 5. 
	Make sure that teachers have the gap task at least a week before Module 5. 
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	25 mins (35)
	
	Aim: To get participants thinking about the nature of problem-solving skills and their importance in 16-19 mathematics  

	Slide 7.  Ask teachers what they understand by “problem-solving skills”. Ideally, use Google Jamboard to collect their ideas and discuss briefly. Finally show the definition we are using in this module.
 
Slide 8. RESOURCE Handout 5.4
Give each participant a set of cards and ask them to use the cards to rank the students. Emphasise that the point of the task is to identify and write down the problem-solving skills that they are using, not to get the right answer. 
     Compile a list on a flip chart of the skills identified during this task. 
     Discuss briefly the different approaches used to solve this problem. It is important to recognise that there is no one “right” way to problem solve.
 
Slide 9. Answers if needed

Slide 10. Possible reasons for struggle.
· Students have been encouraged only to emulate the teacher
· Students are not encouraged to think for themselves in lessons. Unusual or misconceived ideas are dismissed by the teacher.
· Students are not given enough TIME to think. “Wait time” after a question is posed is often not long enough. 

Slide 11. Many FE maths teachers focus on the teaching of mathematical concepts and procedures. This slide shows the proportion of marks assigned to reasoning and problem solving.  The percentages for GCSE and Functional Maths may not be directly comparable, as the content and aims of the qualifications are not the same. However, success in both qualifications is not possible unless students can think and reason. 
Note that exam boards are reporting, in June 2022, that students are weak on mathematical communication and thinking skills – see NCETM Podcast (link provided on slide).

Slide 12. 5 mins to discuss on tables answers to the question posed and jot down some responses. Share briefly with whole group. Next reveal the statements on the slide and ask for comments. Possible responses from PD lead might be:
1. This module should help.
2 & 3. Yes there is time. Skills and problem solving can be combined in the same lesson. 
4.. This is teaching “how to get the right answer to this question”.  Students are not learning problem solving skills which are transferrable to any problem.
5. Problem solving needs to be worked on throughout the year, not as an add on.
6. Can be addressed through pair and group working – see next slide.

Slide 13. Possible answers to 1&2.
· Students can help each other
· There are as many teachers as people in the room
· Discussion can spark off ideas
· If students get “stuck”, it can help reduce anxiety to know that others are too. 
· Encourage teachers who already use group work to share activities and benefits to encourage the reluctant teacher to “Have a go”.

Slide 14. Some suggestions - Don’t rush, talk one at a time, share ideas, listen to others, follow on from previous speaker, challenge, respect opinions of others, value mistakes, make sure everyone understands, choose appropriate group size and group composition for the activity. 
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	15 mins (50)
	Slides 16-20
	Aim - to explore the nature and timing of support for problem solving

	Slide 16. Emphasise that, for learning to occur without anxiety getting in the way, students must feel that it is safe to make mistakes, get stuck, require support & to find mathematical activity challenging & tiring.
Q. What does the word ‘safe’ mean in this context? A. Respectful ethos in room. No mocking of inability to answer, or of wrong answers.

Slide 17. Ask teachers to think about their answer to these questions for one minute (timed), then to talk about their thoughts with a partner. Finally, they should share with another pair (example of a think, pair, share activity).

Slide 18. Emphasise the value of peer support, and that students should be treated as young adults and encouraged to think for themselves. 

Slide 19. RESOURCE HANDOUT 5.5
Asking exploratory questions is a powerful way of helping student to think and to focus on the process of problem solving. It is not about helping them to answer a single specific exam question.

Slide 20. Emphasise that sometimes the right thing for teachers to do to enable learning is to step back, and watch and listen to what is happening.  Teachers should not feel that, if they don’t intervene, they are not doing their job, even though saying nothing can be a challenge!
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	10 mins (60)
	Slides 22-26
	Aim - to make sure that everyone is familiar with this approach to problem solving.


	Slide 22. Don’t spend a lot of time on this section. Its purpose is to remind participants of the content of the video they were asked to watch.
 
Slide 23. Are participants’ students like this? If so, what has made them behave in this way?
1. Always being told what to do
2. Being over-helped
3. Thinking precedes learning. Points 1 and 2 reduce opportunities for thinking…and learning.
4. Often students cannot read for meaning. One or two in every class will be dyslexic.
5. Students’ perception of maths is to find the right formula and use it.

Slide 24. By stripping the question down to the situation to be investigated and then asking his students to say what information they needed to solve the problem.

Slide 25. Meyer wanted students to SEE the problem and to understand exactly what they were being asked to calculate. If, as is likely, the calculated and actual answers do not agree, there is an opportunity to discuss the reason for this.
 
Slide 26. 1. Express the problem in images, not words. Gets round reading and comprehension issues.
2.Value student contributions.
3,4 and 5 self explanatory
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	40 mins (100)
	Slide 28-32 
	Aim - to practise using some exploratory questions
	Slide 28. What do participants understand by exploratory questions? These are questions which enable students to understand and/or learn more about the mathematical situation in which they are working.

Slide 29. PD Leads may wish to add one or two open questions that they have found helpful. 

Slide 30. RESOURCE HANDOUTS 5.6 AND 5.7
Two sets of three exam questions are provided as handouts, one at Higher level GCSE and one at Foundation level. PD lead to choose appropriate level of challenge for each teacher.
Student: Should act “in role” as GCSE student. It is not necessary to finish the question in the allocated time. The focus is on the questioning process. 
Teacher: Make sure that the “teacher” understands that that questions should not be of the “guess what’s in my head” variety.  They should be open questions which allow students to find their own solutions. 
Observer: Record what you see and hear.

Slide 31. Remind participants to be sensitive to other people’s feelings in the discussion. Highlight successes as well as anything that went wrong!
Take feedback from students, teachers and observers in turn. 
Make the link from questioning to listening on the next slide.

Slide 32. PD lead can share this info or draw it out from the participants.
The important thing is to emphasise that listening should be active so that the speaker feels that their contribution is of value. This will make students more ready to join a discussion another time.


	15 mins (115)
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BREAK
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	10 mins (125)
	Slides 35-37
	Aim: to demonstrate the use of problem solving contexts which do not involve reading and words. 
	Slide 35. RESOURCE 5.8 SHOWER V BATH (http://mrmeyer.com/threeacts/showervbath/)  Teachers  do this as a whole group, watching the video(s) together on the main screen.  The activity can be done entirely using the weblinks provided.  (Alternatively, the materials can be downloaded)

Follow the instructions on the slides to carry out act one of the activity.

The activity is a demonstration, with audience participation. The aim is to show teachers a way of teaching problem solving skills which may be new to them, and then to discuss how this type of activity might be adapted for use in their classroom. Emphasise that it is about the APPROACH, not that the activity has to be used as it stands. 

This is one of Dan Meyer’s Three-Act Math tasks. There are around 80 to choose from (see: https://docs.google.com/spreadsheets/d/1jXSt_CoDzyDFeJimZxnhgwOVsWkTQEsfqouLWNNC6Z4/edit#gid=0 for more).  They provide a way to acquire and practise problem solving skills without having to first understand a problem in words. Of course, students need to learn how to decode a problem too, but sometimes they fail to get past the words to the problem itself. 

Slide 36. Now we come to act two. Discuss the information required to solve the problem, before revealing the information to participants (as detailed in the slide notes).  Participants should then be able to complete the activity. 

Slide 37. Discuss participants’ experience and views of the activity modelled.  (NB This task is particularly relevant at present with rising energy costs.)
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	35 mins (160)
	Slide 39
	Aim: to explore some classroom tools for supporting problem solving 
	Slide 39. RESOURCE HANDOUTS 5.9 TO 5.14 
Run as a carousel. Choose the number of tables and activities to suit the teachers attending. You may wish to duplicate some activities on tables. Participants do not have to explore every activity; it is more important that they engage fully in a few, reflecting on whether or not the activity would help their students.  
35 minutes or more. Probably only 3 activities will be sampled by each teacher.  
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	10 mins (170)
	Slides 41-44
	Aim: to give participants an opportunity to create a "stuck" poster. 
	Slide 41. Instructions on slide.

Slides 42-44. Hidden slides of stuck posters, in case they are needed.
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	10 mins (180)
	Slide 46-49
	Aim: to draw the session to a close and ensure that participants know what to do next.
	Slide 46. What changes will you make in your practice?

Slide 47-48. Introduce Gap Tasks 1 and 2


	
	[image: ]
	
	







1


image1.emf



01
Welcome and 
introduction










Welc ome and 

introduc tion


image2.emf



02
Thinking about problem 
solving










Thinking about problem 

s olving


image3.emf



03
Providing appropriate 
support for students










Providing appropriate 

s upport for s tudents


image4.emf



04
“Math class needs a makeover” –
one teacher’s approach










“Math class needs a makeover” –

one teacher’s approach


image5.emf



05
Exploratory questions










E xploratory ques tions


image6.emf



Break



50










Break

50


image7.emf



06
(Almost) word free 
problem solving










(Almost) word free 

problem solving


image8.emf



07
Other ways of supporting 
problem solving










Other ways of supporting 

problem solving


image9.emf



08
Students “unsticking” 
themselves










S tudents  “uns tic king” 

thems elves


image10.emf



09
Next steps










Next s teps


image11.emf



Thank you
Any Questions?
Our Partners



Working in partnership with the Education and Training Foundation to deliver this programme



Funded by



50



CfEM would like to thank the teachers and 
colleges, too numerous to mention 
individually, who have contributed to the 
development of this CPD programme through 
their involvement in the project.
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