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TDT Reasoning:
Module 1 – Same & Different and Visualisation
Information for teachers 
Top Drawer Teachers (http://topdrawer.aamt.edu.au) is a web-based resource developed by the Australian Association of Mathematics Teachers in collaboration with Education Services Australia. 
The Reasoning drawer is one of six drawers which provide expert advice, teaching suggestions and classroom activities. This module is a guide to two of the ‘big ideas’ of Reasoning.

About this module
This resource was developed by
Libbie Spohn
It is suitable for 
Foundation to Year 6
The resources for this module include 
Facilitator notes
Session slideshow (available as a PowerPoint and a PDF)
Access to Scootle may be required.
This module is:
The first in a series of three modules on Reasoning
Designed to take between 45 and 60 minutes
Learning outcomes
· To explore the “Big Ideas of Reasoning” – Same and Different.
· Understand Same and Different in the context of reasoning and there connection to the Australian Curriculum.
· To explore activities to assist in the teaching of Same and Different.

AITSL Standards addressed
Standard 1:		Know students and how they learn
1.2	Understand how students learn
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
3.4 Select and use resources
Standard 6:		Engage in professional learning
			6.1	Identify and plan professional learning needs
6.2 	Engage in professional learning and improve practice 


Background
In Mathematics, the key ideas are the proficiency strands of understanding, fluency, problem-solving and reasoning. The proficiency strands describe the actions in which students can engage when learning and using the content. While not all proficiency strands apply to every content description, they indicate the breadth of mathematical actions that teachers can emphasise. 
Reasoning is one of the four proficiencies in the national curriculum, which describes it as a capacity for logical thought and actions. Reasoning develops throughout the curriculum and there are identifiable milestones.
As stated from the ACARA website:
“Students develop an increasingly sophisticated capacity for logical thought and actions, such as analysing, proving, evaluating, explaining, inferring, justifying and generalising. Students are reasoning mathematically when they explain their thinking, when they deduce and justify strategies used and conclusions reached, when they adapt the known to the unknown, when they transfer learning from one context to another, when they prove that something is true or false, and when they compare and contrast related ideas and explain their choices.”
These notes are written to support the delivery of the module. It is recommended that you read them and any supporting materials thoroughly.
You may decide to exclude some activities depending upon the interests and backgrounds of the participants.
Clicking on http://topdrawer.aamt.edu.au/Reasoning/Big-ideas will take you to the Big Ideas in Reasoning page of Top Drawer Teachers.  It is possible to navigate throughout the drawer from here and it is suggested that the PowerPoint is used as an introduction to the Reasoning resources, with teachers then able to discover what else is available after the presentation.
Resources
The facilitator will need to obtain/download:
· Curriculum links from slides 6 and 7
· Pictures of clocks, numbers and shapes: TDT_Reasoning_Module 1_Same and Different Pictures
· A4 paper (some for each participant), pen/pencil


Hand-outs: Classification Activity - TDT_Reasoning_Module 1_Classification activity
Hundreds Chart: TDT_Reasoning_Module 1_Classification activity

Computer access
Internet access – to show video http://www.scootle.edu.au/ec/viewing/S6188/index.html

Slide 5: Big Ideas
There are six Big Ideas in the Reasoning Top Drawer. In this module we will take a look at Same & Different and Visualisation for Foundation Year through to Year 6.
Slide 6 & 7: Australian Curriculum Links
On these slides the links to the Australian Curriculum: Mathematics content descriptions related to the big ideas of Same and Different and Visualisation are provided.  These links contain the content description and elaboration for each item, links to Scootle (resources & community) and to ScOT (Schools Online Thesaurus); which will assist in relating this session to topics being taught in the classroom.  It would be a good idea to follow at least one of the links to show what is available on the Australian Curriculum website.
Slide 8: Focus Question
When students are comparing and contrasting in mathematics, what are they likely to be doing?
Use the images of the clocks to assist the participants in discussing the question.
It is vital that students learn to think about what makes things the same and what makes them different.
When comparing and contrasting, students are likely to be:
· noticing and describing
· explaining and justifying
· thinking analytically
· finding relationships
· using logic
· focusing on important features.
You can download Compare and Contrast: Content Descriptions which gives ideas for each year level, with sample content descriptions.

Slide 9: Activity
What is the Same? What is Different?
1    2    3    4 
Have participants work in small groups/pairs to answer these questions.
What do all these numbers have in common? 
Write down as many as you can find. 
What is different about each number? 
You can put more than one property if you want.
Suggested responses:  (depending on Year level of students)
Same: They are all: numbers, integers, whole numbers, positive, ‘counting numbers’, in the 1x table, factors of 12 (and of any multiple of 12), between zero and five, single-digit numbers.
Different: 
1      Doesn’t change a number when you multiply by it.
2      Is the only even prime number.
3      The only odd prime number in the list.
4      The only number with three factors.
What other sets of numbers can you use?
5, 10, 15, 20
        

Slide 10: Methods of comparing and contrasting
Classification
How things vary and the idea of classification are important concepts in mathematics.
Noticing and comparing properties of shapes
A good understanding of shape depends on noticing differences in properties.
Imagining missing elements
An important aspect of reasoning in mathematics is to find missing elements.
Slide 11: Classification Activity 
Classification
Have participants play the game with the members at their table.
You will need to provide them with a number of different coloured counters, two dice and a game board.
The game board attached is appropriate for Year 2.
The link below contains more game boards appropriate for different Year levels.
http://www.math-salamanders.com/math-games-worksheets.html

Understanding that there are categories of integers, geometric shapes and other objects, data and events is important. They need to be able to recognise members of named collections such as square numbers. 
Classification means putting objects into groups based on common properties.
Students at all levels need to understand whether, and why, things belong in the same group.
Activities that help develop classification skills involve:
· sorting and classifying by various attributes
· finding patterns
· naming collections
· using members of named collections.

Slide 12: Noticing and comparing properties of shapes
Noticing and comparing properties of shapes is another way students can identify similarities and differences between shapes.
A good understanding of shape depends on noticing differences in properties.
Success in geometry depends on knowledge of two-dimensional and three-dimensional shapes along with an understanding of the properties of shapes and objects. Here, similarities and differences are important as students develop mathematical arguments about geometric relationships.
At most year levels, students can identify similarities and differences between shapes.
Comparing different shapes: circle, triangle, square and pentagon.
Try this activity.
Have participants discuss the task
Suggested responses: Same: They are all: 2-dimensional, green, regular, symmetrical
Different: Circle: curved sides, infinite lines of symmetry
Square: Regular quadrilateral, all right angles, 4 sides
Triangle: regular polygon, 3 sides
Pentagon: Same number of sides as diagonals, 5 sides

This activity focusses on noticing the similarities and differences in the properties of quadrilaterals. The activity could be used with any sets of two-dimensional or three-dimensional shapes.

Slide 13: Imagining missing elements
An important aspect of reasoning in mathematics is to find missing elements.
Missing elements may be numbers, shapes, variables or other mathematical objects. 
They are used to:
· balance or solve equations
· predict terms in number sequences or series and sequences
· complete patterns, tables and arrays
· solve problems.

Mathematical reasoning is needed to describe and identify missing elements.
Missing elements may be used in teaching and assessment. The following activity is easy to adapt for all year levels

Slide 14: Imagining missing elements Activity
Provide each participant with the 100’s chart (with missing parts) and a blank “L-shaped” piece.
Have the participants work alone on the first question and then discuss their possibilities.
Have the participants work in small groups for the second question and then ask them to share with the whole group.
Remember to focus the discussion on students' reasoning.
· Why?
· How do you know?
· What if …? What if …, not …?
· Where would …?
· When could …?
· If …? If … then …?
· How could you describe the rule or pattern …?
· What could …?
· 
Slide 15: Imagining missing elements Activity
This activity focusses on horizontal and vertical place-value patterns in a number grid. 
A shape is used to replace parts of the grid. 
Students need to explain what the covered numbers are and how they know.
Possible extension to the task:
Open discussion on enabling prompts and extending prompts
Other shapes could be used to vary the activity and level of difficulty
This document suggests shapes that can be used to cover sections of a number or algebra chart, suitable for students from F–10.
http://topdrawer.aamt.edu.au/Reasoning/Downloads
Enabling ideas and Extending ideas.
Have participants discuss ideas they would use to prompt struggling students or extend their more capable ones.
Ideas: Have a shape with some numbers already written in the squares.
Slide 16: Visualisation
Visualisation is the second of the six big ideas in the Reasoning Top Drawer.
Slide 17: Visualisation
Younger students first encounter mathematical reasoning through observing similarities and differences between objects. As they develop and practice various types of inductive and deductive thinking, they move towards more formal reasoning and the writing of proofs.
It is vital that students learn to think about what makes things the same and what makes them different. 
Slide 18: Visualisation
Visualisation is a powerful mechanism for learning mathematics. 
It may start with noticing and describing, but it always involves imagination and prediction.
Visual images are a powerful way of conveying mathematical thinking and information.
Sketches convey information in ways that words cannot.
Students need to learn how to read, interpret and produce visual images — from rough sketches through to formal diagrams. 
They also need to be able to create visual aids that help them to think mathematically and explain their ideas.
Visualisation will apply to many of the Australian Curriculum content descriptors, even though visualisation is not specifically mentioned.
For example:
Year 2: Recognise and represent multiplication as repeated addition, groups and arrays (ACMNA031)
Year 5: Estimate, measure and compare angles using degrees. Construct angles using a protractor (ACMMG112)

Slide 19: Visualisation Video
Have participants watch part of the video, probably the first 5 minutes. Total video runs for 27:42 minutes.
http://www.scootle.edu.au/ec/viewing/S6188/index.html
Watch the video before the presentation.
For teachers of older students, the 5:28 minutes Scootle video ‘Patterns, primes and Pascal’s Triangle’ may also be interesting in looking at the patterns that emerge from doodling with numbers.


Slide 20: Visualisation Activity
Hundreds charts and counters of different colours are required for this activity.
Have participants work in pairs to investigate the pattern/s that develop if the multiples of one of 3, 4, 6, 7, 8 or 9 are placed on a hundreds chart.
Encourage them to visualize and predict before placing counters or crossing out numbers on the number chart.
WHY? Is the most important question.
Here are some ideas and possible responses.
Investigate vertical and diagonal patterns
Multiples of 4 leads on from 2’s:  
Why is there a gap between counters when placed vertically?
Where does the vertical pattern come from? Where does the diagonal pattern come from?
Counting by 4’s is like counting by 2’s but leaving one out.
Multiples of 3:
How does this relate to even numbers and multiples of 4?
Mutliples of 6: use different coloured counters and count in 2’s and 3’s, then take off the all counters except the numbers that have both counters.
Multiples of 8:
Use the multiples of 4 pattern to help make the prediction.
Multiples of 7:
Are there links to prime numbers and addition and subtraction.
Summary
Ask participants where they could apply the big ideas of same & different and visualisation in their classrooms with their students.
Have participants share some ideas.

Slide 21: Acknowledgements
Further ideas
Further Activity: Noticing and comparing properties of shapes
Comparing properties of quadrilaterals further activity
Show a set of quadrilaterals.
Square, rectangle, parallelogram, trapezium all with same vertical height. See page at http://topdrawer.aamt.edu.au/Reasoning/Big-ideas/Same-and-different/Noticing-and-comparing-properties-of-shapes/Comparing-properties-of-quadrilaterals
Four different quadrilaterals.
Ask students to choose two shapes that seem to belong together. 
What are some things that are the same about that pair of shapes? 
What are some differences between them? 
Encourage students to consider:
Sides, angles, diagonals, orientation, symmetry, relationships between the sides (e.g. parallel or perpendicular), relationships between angles.
Discuss what changes would be needed to make the two shapes the same.
The activity could be used with other sets of shapes and other objects.
© 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.
Page 1 of 11


© 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.
Page 11 of 11
image1.png
e

dimensions




