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Rich Tasks
Module 2 – Designing rich tasks
Information for facilitators 
Rich mathematical tasks have “a range of characteristics that together offer different opportunities to meet the different needs of learners at different times”, (Piggott, J. 2011. Rich Tasks and Contexts, retrieved from https://nrich.maths.org/5662). 
Rich tasks take time. They encourage students to use the proficiencies; mathematical understanding, fluency, reasoning and problem-solving to provide a number of responses. Rich tasks require students to ‘think outside the box’ while also giving them a context in mathematics. The classroom culture, the manner by which the teacher uses support and questioning, and the ‘roles’ students adopt within the task are all important in ensuring that a rich task is used successfully with students.
These facilitator notes have been written to provide support for the group of people in schools who have some responsibility for professional learning in mathematics, such as:
· heads of faculties or learning areas in secondary schools;
· numeracy or mathematics coordinators; 
· deputies or principals in primary schools. 
The materials (the Facilitator Guide and PowerPoint presentations) are designed to be used by school-based leaders working with teams of teachers. The modules include opportunities for teachers to discuss issues, apply new approaches in the classroom and reflect on their experiences – all strategies for building a positive professional culture in the school. The Facilitator’s Guide provides support for local leaders to use the modules effectively and with confidence.
The nature of rich mathematical tasks was covered in Module 1, so refer to this for more information such as “What is a Rich Task?” if not covered prior to Module 2.
[image: ]These notes are written to support the delivery of the Rich Tasks Module 2. It is recommended that you read them and any supporting materials thoroughly prior to presenting the PowerPoint.
[image: ]It is also worth completing the activities yourself to ensure that you are aware of any issues that might arise. You may decide to exclude some activities depending upon the interests and backgrounds of the participants. There are places in the PowerPoint where additional activities have been suggested, time allowing. Make sure that you are conversant with these prior to presenting the PowerPoint and deciding whether or not to use the additional activities.

About this module
This resource was developed by
Ann Ruckert
It is suitable for
[bookmark: _Hlk491425700]The activities and examples have a F-10 focus however the strategies are relevant for teachers of mathematics of all year levels. 
The resources for this module include
Facilitator guide
The session slideshow (available as PowerPoint and PDF)
Download 1: Handout (Slide 3) – Activity - Fraction circles (Facilitator’s resource)
Download 2: Template to laminate and cut up (Slide 3) – fraction circles
Download 3: Handout (Slide 6) – Some sources of rich mathematical tasks
Download 4: Handout (Slide 14) - Activity - First to 20
[bookmark: _Hlk491425889]This module
Is designed to consolidate the development and use of rich tasks in the mathematics classroom. It will take approximately one hour to complete the basic module.
Learning outcomes (addressed in Slide 2)
[bookmark: _Hlk491426060]Participants should be able to:
· Develop and implement rich tasks in the mathematics classroom.
· Associate the use of rich mathematical tasks with student engagement through the Proficiencies of the Australian Curriculum: Mathematics.
· Identify the role that rich tasks can play in addressing the General Capabilities.
AITSL Standards addressed
Standard 1:		Know students and how they learn
1.2	Understand how students learn
1.5	Differentiate teaching to meet the specific learning needs of students across the full range of abilities.
Standard 2:		Know the content and how to teach it
2.1	Content and teaching strategies of the teaching area
2.5	Literacy and numeracy strategies
Standard 3:		Plan for and implement effective teaching and learning
3.3	Use teaching strategies
Standard 6:		Engage in professional learning
	6.2	Engage in professional learning and improve practice
6.3	Engage with colleagues and improve practice
6.4	Apply professional learning and improve student learning
[bookmark: _GoBack]Background
[bookmark: _Hlk491426101][bookmark: _Hlk491426486]The Australian Curriculum (ACARA, 2017) requires teachers to address four proficiencies: Problem Solving, Reasoning, Fluency, and Understanding. Problem solving and reasoning require critical and creative thinking. 
The proficiency strands describe the actions in which students can engage when learning and using the content. They are an integral part of mathematics content across the three content strands: number and algebra, measurement and geometry, and statistics and probability. While not all proficiency strands apply to every content description, they indicate the breadth of mathematical actions that teachers can emphasise. They empower students to use mathematical strategies to make informed decisions and efficiently solve problems when responding to familiar and unfamiliar situations. (Australian Curriculum v8.3, ACARA) 
The proficiencies reinforce the significance of working mathematically within the content and describe how the content is explored or developed. They provide the language to build in the developmental aspects of the learning of mathematics. The achievement standards reflect the content and encompass the proficiencies. (Australian Curriculum v8.3 F–10 Curriculum).
In the Australian Curriculum, capability encompasses knowledge, skills, behaviours and dispositions. Students develop capability when they apply knowledge and skills confidently, effectively and appropriately in complex and changing circumstances, in their learning at school and in their lives outside school. ACARA (2017) accessed from http://australian-curriculum.org/generalcapabilities/overview/introduction . The utilisation of rich tasks in the mathematics classroom encourages critical and creative thinking as well as supporting numeracy and literacy. The other four General Capabilities may also be addressed and assessed through the use of rich mathematical tasks. 
[bookmark: _Hlk497405025]This module and the previous module have been developed to investigate ways to develop and implement rich tasks in the mathematics classroom, to promote engagement through the proficiencies, while also supporting the development of the capabilities.
[image: ]Prior to presenting the PowerPoint, distribute the pre-reading, “What makes a rich task” by Pete Griffin (2009), retrieved from https://www.atm.org.uk/write/mediauploads/journals/mt212/non-member/atm-mt212-32-34.pdf 
Ask participants to read the article before attending the professional learning presentation. 
Resources
Paper and pens for each participant
Whiteboard and markers for recording
Ziplock bags
Download 1: Pre-reading: Griffin, P. (2009), What makes a rich task? Mathematics Teaching 212, pp32-34. Retrieved from https://www.atm.org.uk/write/mediauploads/journals/mt212/non-member/atm-mt212-32-34.pdf 
Handout: Facilitator’s resource – Activity (Slide 3) - Fraction circles
Handout: Template to laminate and cut up (Slide 3) – fraction circles
Handout: Handout (Slide 6) – Some sources of rich mathematical tasks 
Handout: Handout (Slide 14) - Activity - First to 20
Download 2: Four 4s from Youcubed, where advice on ways to introduce the task and organize students are explained. https://www.youcubed.org/tasks/the-four-4s/
Optional download: Jo Boaler talks to Stanford University students about 18 x 5 https://www.youtube.com/watch?v=FFTMEuZpV2g 
Download 3: the “Squares to stairs” task from the youcubed website at https://www.youcubed.org/tasks/squares-to-stairs/ 
Download 4: Paper folding task pdf – go to https://www.youcubed.org/tasks/paper-folding/ .
References
· [bookmark: _Hlk491349571]The handout, Some sources of rich mathematical tasks, lists 19 websites that will support teachers who wish to use rich mathematical tasks in their classrooms. Needless to say, this list is not exhaustive and your participants may find and use other websites as well.
· 

Slides 3 - 4: Activity: Fraction circles
These slides relate to the pre-reading.
We’re beginning this module with a rich task described in the pre-reading. 
You will need to download/access the handout, “Activity – Fraction circles” for your reference only. 
Download the fraction circle template and photocopy enough sheets so that you have one between two. Laminate each sheet and cut out the fraction segments, storing each set in a ziplock bag. Ensure that you have enough sets of the circle fraction segments to be able to supply one bag between two people.
Those participants who have read the pre-reading should recognise the activity.
Activity sourced from Griffin, P. (2009), What makes a rich task? Mathematics Teaching 212, pp32-34. Retrieved from https://www.atm.org.uk/write/mediauploads/journals/mt212/non-member/atm-mt212-32-34.pdf 
[image: ]Ensure that participants work with a partner. Each pair requires a ziplock bag containing 23 circle segments/fractions (that you will need to prepare before the presentation). If they have been laminated, they can be re-used later. Ask participants to sort out the segments into as many ways as they can to produce circles. They will need to record their results in any way they feel comfortable doing.
[image: ]Lead a discussion in which participants consider the questions on Slide 4. You might also ask them to consider how the Proficiencies are supported by the activity and which of (and how) the General Capabilities are addressed through engaging with this activity.
Slide 5: Working with rich tasks in the classroom
The slide contains a Venn diagram illustrating that rich tasks need to be supported by the appropriate classroom culture in order for students to gain the most benefit from using them.
[image: ]Allow participants to briefly discuss this slide, do they agree with the sentiments expressed here.
The following quote has been taken from the pre-reading.
“I am sometimes brought up short when students do not respond in the way I expected and I am left thinking that a rich task, well prepared and appropriately used in the classroom, is not enough. There is something else that is required; some call it ‘the culture of the classroom’; some refer to the need to develop an ‘awareness’ in their students or of the importance of student ‘meta-cognition’ (i.e. students thinking about their own thinking). Something that somehow ‘surrounds’ everything that happens in the mathematics classroom so that: 
· tasks are worked on rather than just worked through; 
· questions are asked genuinely to find out what students are thinking rather than to illicit responses that we are on the look out for; and 
· students think their own thoughts and assess their own understanding without trying to guess what is in their teachers’ mind.”
Griffin, P. (2009). What makes a rich task? Mathematics Teaching 212, p33. Retrieved from https://www.atm.org.uk/write/mediauploads/journals/mt212/non-member/atm-mt212-32-34.pdf 
Slide 6: Designing rich tasks
This slide leads into ways that teachers can design their own rich tasks, but they don’t necessarily have to do so as there are a number of excellent websites and other published resources containing rich mathematical tasks.
Two ways of incorporating rich mathematical tasks into teaching and learning programs are to:
1. Access available resources – a number of published resources have been used (and cited) to provide rich tasks in the Open Questions and Rich Tasks professional learning Modules. 
Distribute the handout entitled ‘Some sources of rich mathematical tasks’ to participants. Of course, there are many more than listed in this handout but these sources are highly regarded and will hopefully provide inspiration.
2. Design your own – this module will go through one of the processes that will assist teachers/professional learning communities/mathematics faculties/etc. to design their own rich mathematical tasks.
[image: ]Slide 7: Designing rich tasks
Lead a discussion in which participants share strategies they think might be useful in generating rich tasks by adapting tasks from the curriculum. 
The following six slides will go through the strategies suggested by Jo Boaler in her book, Mathematical Mindsets, pages 77 – 91. Boaler, J. (2016) Mathematical Mindsets: Unleashing Students’ Potential through Creative Math, Inspiring Messages and Innovative Teaching. San Francisco, CA: Jossey-Bass
Slides 8 - 13: Designing rich tasks
These slides go through six strategies described by Jo Boaler in her book, Mathematical Mindsets. Each strategy is accompanied by an activity that participants can do in order to gain a greater familiarity with the strategy.
1. [image: ]Can you open the task to encourage multiple methods, pathways and representations?
Solve 1 divided by 2/3. (closed question)
Open this up by adding:
· Make sense of your solution
· Offer a visual proof
Have a go…
This task is taken from a video of Cathy Humphreys (an outstanding American teacher) teaching her seventh-grade class; Boaler, J. & Humphreys, C. (2005). Connecting mathematical ideas: middle school video cases to support teaching and learning. Portsmouth, NH: Heinemann
Ask the participants to solve the question without using the dividing by fractions algorithm.
Conclude this slide with a short discussion during which participants are able to share their strategies.
2. Can you make it an inquiry task?
Instead of asking students to reproduce a method (often blindly), ask them to come up with an idea.
[image: ]Make all of the numbers between 1 and 20, using four 4s and any operation.
· If you’ve made a number one way, can you use another way to make the same number… and another…?
· Can you go beyond 20?
· Can you find negative integers?
The full task can be found on Youcubed, where advice on ways to introduce the task and organize students are explained. https://www.youcubed.org/tasks/the-four-4s/
The task has been used as a way to introduce the factorial operation to year 10 students, prior to needing to learn about it. It can be run as a competition where several pieces of A4 paper with the numbers 1 – 20 on each as well as a space for the expression and the students’ name on them (a table with 3 columns works well) are situated around the classroom. Students have to find a page that has a space to fill in. 
Ask the participants to have a go at this task, and then discuss whether they could use it with their students, and in what ways (to what purpose?).
3. Can you ask the problem before teaching the method?
· Students use intuition and learn.
· [image: ]Explicit teaching can be used later, if needed.
A farmer wants to make the largest enclosure she can out of 36 1-metre fencing panels. 
· What might this look like? 
· What is the largest area that can be enclosed?
This task is described in Mathematical Mindsets, pp 67 – 68. This kind of task can be used to engage students in all year levels as strategies suitable to any age group/year level are useful in answering it.
Ask the participants to have a go at this task, and then discuss whether they could use it with their students, and in what ways (to what purpose?).
4. Can you add a visual component?
· Visual representations help students develop a deeper understanding of the problems they are working with.
· [image: ]Including diagrams/pictures, colour coding and physical objects.
Think about the answer to 18 x 5… how would you solve this without using the algorithm (or calculator)? Make sure your solution has a visual component.
This task is described in Mathematical Mindsets, pp 58 – 59 and 81 – 84. In Boaler’s approach, a teacher could ask a class of students how they can solve the problem 18 times 5 — without a pen and paper — and then collect the different methods and compare them. There are several different ways of solving the problem, including multiplying 20 by 5 and subtracting 2 X 5; multiplying 18 x 10 and halving the answer; or adding 8 X 5 and 10 X 5 — all ways to reach 90. In the following video (originating from the How to Learn Math MOOC), Jo Boaler shares the thinking of a number of her students at Stanford University, when they were asked the same question. https://www.youtube.com/watch?v=FFTMEuZpV2g If you have time, it might be worth showing the video to the participants in your presentation.
5. Can you make it low floor and high ceiling?
· Accessible to a wide range of students, with built-in extension.
· Low floor – ask students how they see a problem.
· [image: ]High ceiling – write a new question, similar but more difficult.
Ask participants to access the ‘Squares to Stairs’ task at https://www.youcubed.org/tasks/squares-to-stairs/ and work through the activity. 
Ask participants to note what makes the task ‘low floor’. What could they do to make the task ‘high ceiling’?
6. Can you add the requirement to convince and reason?
· Three levels of convincing:
· Convince yourself
· Convince a friend
· Convince a sceptic (requires high levels of reasoning) 
· [image: ]Reasoning gives students access to understanding.
Access the ‘Paper Folding’ task at https://www.youcubed.org/tasks/paper-folding/ and download the pdf. Distribute a copy of this to each participant and ask them to work through the activity.
[image: ]Slide 14: Discussion: Designing rich tasks
Once participants have had the opportunity to try the activities accompanying each of the six strategies, lead a discussion in which they consider:
· Whether these types of activities would help students to develop increasingly sophisticated and refined mathematical understanding, fluency, reasoning, and problem-solving skills and what it is about these activities/strategies that enable that to occur.
· In what ways the General Capabilities might be addressed while students are engaged in working with rich tasks, such as these.
· Whether they feel comfortable with using one, some or all of these strategies to generate rich tasks from what they are currently teaching.
[image: ]Slide 15: Activity: First to 20
Hand out a copy of the Activity, “First to 20”. A mathematical variation of the game Nim, First to 20 can be played by students of any age, but can be extended to be very challenging.
[image: ]Once participants have had time to engage with the activity, ask them to consider whether it ‘ticks’ all the boxes to qualify as a rich task, i.e.:
· Encourages multiple methods, representations and pathways
· Inquiry-based
· Task undertaken prior to any teaching
· Visual component added
· Low-floor, high-ceiling
· Requires convincing, reasoning (and justification).
Slide 16: Jo Boaler quote
The following quote is taken from page 59 in Boaler, J. (2016) Mathematical Mindsets: Unleashing Students’ Potential through Creative Math, Inspiring Messages and Innovative Teaching. San Francisco, CA: Jossey-Bass. It summarises many of the reasons why we, as teachers, should be incorporating rich tasks into our mathematics classroom pedagogy.
“Mathematics is a subject that allows for precise thinking, but when that precise thinking is combined with creativity, openness, visualization, and flexibility, the mathematics comes alive.” Jo Boaler
Slide 17: Learning outcomes (revisited)
Participants should be able to:
· Develop and implement rich tasks in the mathematics classroom.
· Associate the use of rich mathematical tasks with student engagement through the Proficiencies of the Australian Curriculum: Mathematics.
· Identify the role that rich tasks can play in addressing the General Capabilities.
[image: ]Slide 18: Final thoughts
· Did we achieve the learning outcomes? 
· How do we know? 
· Do we need any more information?
· Where will we go to get it?
· What will you try in your classroom?
Lead a discussion with the participants where they consider and respond to these questions. It might be an idea to ask them to write down what they are planning to try in their classroom before moving on to slide 19.
Slide 19: The 12-day challenge
A colleague once said to me “If you don’t put an idea into practice within 12 days, you never will”.
Offer this as a challenge to trial and share one or two of the ideas that they’ve tried.
Present participants with the following challenge:
	Choose one or two ideas from today that you would like to road-test in your classroom. 
12 days… and the clock is ticking…
Take a couple of photos and share your results with your colleagues.



[image: ]You may wish to lead a discussion around what they could do and how, but ensure that the basic challenge remains in place.
It will be worthwhile to carry out some sort of follow-up to the challenge, to ensure that all participants have trialled at least one of the strategies from this session. 
One way that works well is to set up an email group where participants share photos and ideas of the strategies they have trialled with their students. If all emails are sent within the group as ‘reply all’ everyone can see what each other is doing and this creates a sense of excitement and urgency.
© The Australian Association of Mathematics Teachers (AAMT) Inc. 2016 except where otherwise indicated. This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License and available from http://dimensions.aamt.edu.au.
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