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TDT Geometric Reasoning:
Module 1 – Plane Shapes
Information for facilitators
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 Geometric Reasoning drawer is one of six drawers which provide expert advice, teaching suggestions and classroom activities. This module is a guide to one of the ‘big ideas’ of Geometric Reasoning.


About this module
This resource was developed by
Ann Ruckert
It is suitable for
Teachers of students in Years F to 8
The resources for this module include
Facilitator notes
Session slideshow (available as a PowerPoint and a PDF)
Download 1: The information sheets described on http://topdrawer.aamt.edu.au/Geometric-reasoning/Big-ideas/Plane-shapes/Polygons 
Download 2: Quadrilateral Properties
Download 3: Property Match-up: Student Worksheet
Download 4: Quadrilateral Properties Quiz
Download 5: Quadrilateral Flowchart Puzzle
Download 6: Milli makes magical measurements: Student worksheet
This module is
The first in a series of four modules on Geometric reasoning
Designed to take between 45 and 60 minutes
Learning outcomes (also addressed in Slide 3)
Participants will understand how to make systems used for naming and classifying plane shapes meaningful for students so that they realise they are simple and logical
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
2.2	Content selection and organisation
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
Geometric Reasoning is a sub-strand of the Measurement and Geometry strand of the Australian Curriculum: Mathematics. 
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/Geometric-reasoning/Big-ideas will take you to the Big Ideas in Geometric 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 Plane Shapes resources, with teachers then able to discover what else is available after the presentation.
Prior to presenting this module, investigate the information under Big Ideas – Plane Shapes and print off a copy of the information sheets described under the heading ‘Polygons’ for each participant.  This will help them to fully engage with the activities.
Please share the following aside with participants in the presentation.An aside about the teachers’ notes in Top Drawer Teachers: 
· It is very tempting, as time-poor teachers, to jump straight into the activities and resources that can be used with your students…  BUT DON’T – you and your students won’t gain full value from this resource if you do.
· The resources available here have been trialled in classrooms.
· Many teachers find geometric reasoning difficult to teach and the teachers’ notes & documentation around the work clarify the rigour of this very well.


Resources
Copies of the information sheets described on http://topdrawer.aamt.edu.au/Geometric-reasoning/Big-ideas/Plane-shapes/Polygons
Hand-outs: Quadrilateral Properties and Property Match-up: Student Worksheet
Hand-out:  Quadrilateral Properties Quiz (printed single-sided)
Hand-out: Quadrilateral Flowchart Puzzle (If you have time, it is a good idea to laminate these shapes and cut them out prior to the presentation.  They can be reused later.)
Hand-out: Milli makes magical measurements: Student worksheet

A4 paper (some for each participant), pen/pencil
Scissors, rulers (straight-edges), protractors/geoliners (one of each per participant –
or share)
Computer access is an advantage
Access to the internet, if possible
Dynamic geometry software (Geogebra, etc)
Slide 2: Big ideas
There are five Big Ideas in the Geometric Reasoning Top Drawer.  We are going to look at Plane Shapes (focusing especially on quadrilaterals) which covers various sub strands of the Australian Curriculum from Foundation to Year 8.  The remaining four Big Ideas build on the knowledge and understanding of plane shapes.
Slide 4: Australian Curriculum Links
The Plane Shapes page (http://topdrawer.aamt.edu.au/Geometric-reasoning/Big-ideas/Plane-shapes ), contains links to the Australian Curriculum present to the right of the page in a grey box.  These contain links to the Australian Curriculum 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.
Slide 5: Focus Question
The systems used for naming and classifying plane shapes are simple and logical, although some students find them complex.  In particular, when the definitions of quadrilaterals are considered inclusive, the concept can be quite challenging for students to understand.  The naming and classification systems can be made meaningful to students through activities such as making models and mobiles or creating Venn and tree diagrams. These classroom activities build bridges from the informal interpretations encountered in the early years through to more formal approaches.
During the presentation ask participants to consider the focus question:
“How can we make systems used for naming and classifying plane shapes meaningful for students so that they realise they are simple and logical?”
[image: ]Ensure that all participants understand what the focus question is asking, especially what is meant by the term ‘systems’ as used here.  Ask participants to discuss what they do currently to help students to name and classify plane shapes.  Do they feel their students benefit from what is being done currently in the classroom?
[image: ]Slide 6: Introductory Plane Shape Activity
Give each participant a sheet of A4 paper on which to record their response(s) to the instruction to “record everything they can about a square”.  Allow the participants 5 – 10 minutes to complete the introductory activity and then put it to one side.  This will be revisited towards the end of the presentation for participants to consider whether the activities in which they engaged today have altered/refined their response.  No need for discussion, move straight into the next activity once everyone has completed this one.  
This is a great little assessment task to use with students of a range of year levels too.  
Slides 7 & 8: Plane Shape Activity: 
Property Match-up
[image: ]Ensure that you have sufficient copies of Quadrilateral Properties and the Property Match-up: Student Worksheet so that each participant has a copy.  This activity contains a collection of diagrams which students then have to match to the appropriate property.  It illustrates that the use of the English language can be inefficient compared with the diagrams and symbols used in plane geometry.
[image: ]You may prefer participants to work through this individually or in pairs (depending on their mathematical confidence).  Give them sufficient time to work through the activity and then lead a discussion around:
· How they might implement the activity in their classroom.  
· What student outcomes might they expect to observe?  
· Do they feel that this is a worthwhile activity to use with their students?  
· How might they adapt it to suit their students?  etc…
Slides 9 – 11: Plane Shape Activity: 
Quadrilateral property quiz
[image: ]Use the copies of Quadrilateral Properties printed for the previous activity and ensure that there are sufficient copies of the Quadrilateral Properties Quiz (printed single-sided) for each participant.  Give them sufficient time to work through the quiz effectively – this will take some time as they will need to cut out the shapes and fold & measure them to complete the table (you might wish to cut out the shapes prior to the presentation in order to not ‘waste’ time during).  This activity gives participants the opportunity to use concrete and dynamic representations of the shapes.  Lead a discussion as to the effectiveness of [image: ]this activity (as for the previous activity).
[image: ]If there is time and internet access, allow participants to explore the Interactive Quadrilaterals page on the Maths is Fun website.  Lead a discussion as to the effectiveness of this activity (as for the previous activity).
Using dynamic software, participants can morph them into different versions of the same shape. They can see, for example, that the diagonals of a rhombus are always perpendicular. They may also realise that it is possible to morph a trapezium, for example, into a parallelogram, then a rectangle, then a square.
At the completion of this activity, participants and students will have a discovered a list of properties for each of the six special quadrilaterals. The final page of the quiz enables participants to summarise all their findings in a table that can be retained for future use.
Slides 12 – 14:  Plane Shape Activity: 
Quadrilateral flowchart puzzle
[image: ]Ensure each participant (or group) has a copy of Quadrilateral Flowchart Puzzle (or the pre-cut & laminated cards) and work through the activity, (cutting out the shapes and) creating a flowchart with them.  The time-consuming part of this activity is the cutting out of the shapes.  If you have time, it is a good idea to laminate and cut them out prior to the presentation.  It also saves wastage later.  There are eight arrows, each labelled with a quadrilateral property, and seven different quadrilaterals.
[bookmark: _GoBack]The activity begins with a quadrilateral with no special properties. If that quadrilateral is then found to have one pair of parallel sides, the quadrilateral can now be called a trapezium. This is indicated by connecting the quadrilateral to the trapezium with one of the coloured arrows labelled 'one pair of parallel sides'. In the finished flowchart, the quadrilateral is at the top and the square is at the bottom, because the square has the greatest number of properties.  This is designed to help students overcome the confusion that can arise when they learn that a square is also a rectangle—and a rhombus and a parallelogram and a kite and a trapezium.  It may be helpful for participants to have an idea of what the finished product will look like.  A suggested solution can be found on https://www.mathsisfun.com/quadrilaterals.html (ignore the isosceles trapezoid in this diagram).
Ensure that you are familiar with this activity and have attempted it before the presentation as you may have to clarify some concepts while participants are engaged with the activity.  Take photographs of their final flowcharts and compare them; this could result in a profitable discussion.


[image: ]Lead a discussion around how to implement this activity in the classroom and how it might support student learning.
Slide 15: Plane Shape Activity: Milli makes magical measurements
[image: ]Ensure that there are enough copies of the Milli makes magical measurements: Student worksheet for one for each participant.  This is the final activity and it ties together the various concepts encountered during previous activities.  Designed for participants to work collaboratively on, this should lead to some interesting discussion at the conclusion.
This challenging problem is best suited for collaborative work in small groups of 3–4 participants. They will need to be familiar with the classification and properties of quadrilaterals.  When working with the problem, participants might make conjectures and then explore the validity of their ideas using diagrams.  At times, the discussions can become quite complex and simple hand-drawn diagrams may not be sufficiently convincing. Make sure that they can access dynamic geometry software (Geogebra, etc) if needed.
[image: ]Slide 16: Conclusion
Having completed a number of activities related to naming and classifying plane shapes, especially the definitions of quadrilaterals, participants should now reflect on their original response where they recorded everything they knew about a square.
· Have they discovered further properties that they can use to describe a square?
· Did the activities undertaken today help them to do this?  How?
· Was it worthwhile?
[image: ]Slide 17: Conclusion
Now that everyone has completed this module, consider the focus question posed at the beginning of the presentation.  Ask everyone to share their thoughts, ideas, wonderings with each other and record responses for dissemination amongst the group.  This might act as a stimulus to help them alter the way in which the idea of plane shapes is taught.
[image: ]Slide 18: Final thoughts
· Did we achieve the learning outcome? 
· How do we know? 
· Do we need any more information? (this presentation only addressed quadrilaterals, remind participants that there is more to learn about the other plane shapes in Top Drawer Teachers).
· Where will we go to get it?
· What will I try in my classroom?
© 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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