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TDT Fractions:
Module 5 Fraction Activities Years 7 - 10
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 Fractions drawer is one of six drawers, which provide expert advice, teaching suggestions and classroom activities. This module provides some teaching ideas and activities aimed at Years 7 – 10.


About this module
This resource was developed by
Rachael Whitney-Smith
It is suitable for
Teachers of students in Years 7 to 10
The resources for this module include
Facilitator notes
Session slideshow (available as a PowerPoint and a PDF)
Download 1: Template for overlay grids 

Download 2: Grids and Jumps task cards  & Grid paper
Download 3: Recording template   
	Download 4: Same denominator  problem sheet
	Download 5: Instructions for colour in Fractions game and Game Board
	Download 6: Sorting fraction cards Task Slide Presentation
This module is
The fifth in a series of six modules on fractions
Designed to take between 45 and 60 minutes
Learning outcomes
· To provide teachers with some strategies to teach fractions
· To provide teachers with some classroom activities they can use to teach fractions 
· To provide resources and LINKS to assist in the delivery of fractions in the Year 7 -10 Australian Curriculum: Mathematics.
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 6:		Engage in professional learning
Standard 7:		Engage professionally with colleagues, parents/carers and the community
Background
Fractions and Decimals are a sub-strand of the ‘Number and Algebra’ strand of the Australian Curriculum: Mathematics F - 6. From Year 7 and beyond, fractions then form a part of the Real Numbers sub-strand of ‘Number and Algebra’. 
Year 7 is the final year that fractions are explicitly taught within the Australian Curriculum: Mathematics and for the duration of mathematics they form part of the assumed knowledge students are expected to have learned. Fraction knowledge is also assumed within the Statistics and Probability strand from Year 5 and beyond.
National and international assessments such as NAPLAN, TIMSS and the majority of Numeracy assessments contain a high percentage of fraction related questions. If students have developed misconceptions surrounding their fractional understanding this will heavily impact upon their mathematical performance and numeracy development. 
These facilitator 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 time available, the interests and backgrounds of the participants.
Resources
Template for overlay grids  you will need (one set per group pre cut)

Grids and Jumps task cards  & Grid paper (one set per group)
Recording template   (One sheet per group)
Same denominator  problem sheet (one per group)
Instructions for colour in Fractions game and Game Board (one per participant)
Internet Access to demonstrate the LINKS
Slides 1-3: Module Introduction
The first 3 slides outline the objectives and proficiencies addressed in the workshop. You might like to add a timing slide based on your individual allocated time for the workshop.
Slides 4 - 6: 	TIMSS Example
TIMSS (Trends in International Mathematics and Science Study) testing was first conducted in 1995 and every subsequent 4 years. It is based on year 4 and year 8 students with over 60 countries participating in TIMSS 2015. The Australian sample is made up of over 14000 students from 580 schools. TIMSS data informs politicians and educational administrations as to the numeracy progress of Australian students compared with international cohorts. Over the last ten years our performance in these tests and others such as the Programme for International Student Achievement (PISA) has declined and we have fallen in international rankings from 5th in 2003 to 17th in 2011. More information can be obtained from the following link. You may also choose to download this infographic from the Australian Office of the Chief Scientist which highlights some of the issues with Australian students in the areas of mathematics and science. Fractions and proportionality form a significant component of the questions in both tests. The following three slides demonstrate that a TIMSS question will not contain the picture but if students are taught to draw a picture as part of the strategy to solve fraction questions they are more likely to be able to answer it correctly.
Slides 7 & 8:	Using a Variety of Models
The next two slides reiterate the research findings that best practice for teaching fractions is to use a variety of models so students do not visually construct set images to represent a fraction and are then unable to understand questions that use alternative images. It also reinforces the notion of the ‘whole’ and consolidates understanding of fraction and proportional concepts.
Slide 9:	Singapore Modelling Method
Many teachers use a process of introducing a new concept by starting with a hands on activity, then developing a pictorial or graphical representation before introducing an abstract approach or algorithm. In Singaporean schools this approach has been formalised and adopted across the system. Teachers follow a CPA – Concrete Pictorial Abstract method for teaching mathematics. They start with a real world, tangible representation of a concept or problem then they move to using a pictorial diagram to represent the problem. Finally they introduce the abstract notation and algorithms. 
The Bar model is used in the pictorial representation of fractions to represent the whole in a problem. You might choose to show this short YouTube clip demonstrating the method.
[bookmark: _GoBack]Slide 10:	Why Singapore Mathematics
The Singaporean system is important to analyze as they are consistently coming at the top of international rankings in all forms of international mathematics educational testing. Their approach to teaching is based upon research and strong evidence. Their students are able to demonstrate on average a higher level of problem solving and reasoning skills.
Slide 11:	Research Findings
The research behind the Singaporean Method has considerable backing to it and so other countries such as the United States and UK are adopting this method for mathematics in Primary and Secondary schools.
Slide 12:	CPA Learning Trajectory
This image was adapted from that shown in a resource written for the Professional Development Service for Teachers (PDST) in Ireland. It is based on the idea that teaching fractions should follow the same ideas as other mathematical concepts under a CPA model.
Slides 13 – 31:	CPA and Bar Modelling Worked Examples
The next set of slides will take the participants through various worked examples using the CPA and bar modelling methods to solve Year 7 – 10 fractions questions. You may choose to allow participants to attempt to solve the question first before showing the following slide if time permits.
Slide 32 – 34: TDT Fraction Activities for Year 7 – 10 students
The next three slides introduce the Top Drawer Teachers Fraction Drawer. If you haven’t used any previous modules at this stage you will need to explain briefly what the Top Drawer is and how to access the drawer. The drawer was originally designed for Year 2 – 6 teachers in mind however the activities on slide 35 are age appropriate for Year 7 and beyond. The activities are also recommended for students in later years that are struggling with fractions or who have developed misconceptions surrounding fractions. The activities can be found in the drop down menu on the left of the page under ‘Assessment’. You may choose to break participants up into groups and let them work through some of the activities then provide feedback to the group in a sharing session. Some of the activities such as the Overlay Grids and Grids & Jumps will require you downloading the resource before the session and making enough copies for participants to use. All of these downloads are listed in the resources at the beginning of the facilitator notes.
Slide 35:	ONLINE resources
This slide provides some useful ONLINE resources you can use to assist in the delivery of fraction and proportional reasoning concepts for Years 7 – 10.  ‘Maths is fun’ is free but has ads; ‘IXL Fractions’ lets you do some problems without charge but to access the whole site there is a membership fee; ‘Back to Front Maths’ has some free material, again there is a fee to access all of the material; the Paul Swan site has lots of ‘downloadables’ that are free; ‘Thinking Blocks Modelling Tool’ has lots of free activities; the Australian Mathematical Sciences Institute (AMSI) site has free materials; and, the ‘Online Math Learning’ site is a subscription site. 
Slide 36: Downloads Available in the TDT Fractions Drawer
This menu selection in the TDT Fractions Drawer will give you LINKS to a variety of downloadable resources and articles useful in the teaching of fractions. You may choose to show this page to the group or get them to navigate to it on their own personal devices if available. 
Slide 37:	Self Reflection Activity
It is important you ask participants to reflect on the workshop. This can be done individually or in a Think Pair Share activity with their group. You could also print out these questions on a sheet of paper for them to journal their own self-reflection.
Slide 38:	Acknowledgements
The content of the drawer is supported by the extensive research into the learning of fractions carried out by several groups of researchers across Australia, some of which was published in a book edited by Dr Jennifer Way and A/Prof. Janette Bobis from The University of Sydney, titled Fractions: Teaching for Understanding (2011, AAMT).
Further ideas
PISA Testing
· http://research.acer.edu.au/cgi/viewcontent.cgi?article=1018&context=ozpisa
· http://research.acer.edu.au/cgi/viewcontent.cgi?article=1015&context=ozpisa

TIMSS and PIRLS Testing
· http://timssandpirls.bc.edu/about.html
NRICH
· https://nrich.maths.org/2550

Thinking Blocks Modelling Tool
· http://www.mathplayground.com/ThinkingBlocks/thinking_blocks_modeling%20_tool.html
· https://youtu.be/_11SEY-P_h0
AMSI: Supporting Australian Mathematics Project
· http://amsi.org.au/ESA_middle_years/Year7/Year7_md/Year7_1d.html
Online Math Learning
· http://www.onlinemathlearning.com/fractions-word-problems.html
Fractions Teacher’s Manual: A guide to teaching and learning Fractions in Irish Schools
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