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TDT Fractions:
Module 3: Best Practice
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 is a guide to what research tells us is ‘Best Practice’ in teaching of fractions.


About this module
This resource was developed by
Rachael Whitney-Smith
It is suitable for
Teachers of students in Years F to 10
The resources for this module include
Facilitator notes
Session slideshow (available as a PowerPoint and a PDF)
Download 1: AAMT Standards for Excellence in Teaching Mathematics in Australian Schools 
Download 2:  Metaphor Activity 
Download 3:  Standards Self Assessment 1 per participant
Download 4: Overlay Templates  1 per group
You can also download the Using Overlay Grids video transcript

Download 5:  Inquiry Prompt Templates

Download and watch the Sorting Fractions Cards Task slide presentation to see how sorting a variety of fractions works

Download 6: Fraction Cards  (you will need to make up one set before the workshop for the teacher number line activity)

This module is
The third in a series of six modules on Fractions
Designed to take between 45 and 60 minutes
Learning outcomes  
To outline the AAMT standards for excellence in Teaching Mathematics and how it applies to the teaching of fractions
· To provide teachers with research findings into Best Practice for the teaching of Fractions
· To provide teachers with “good teaching” strategies for teaching fractions from TDT

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
· 2.3 Curriculum, assessment and reporting
Standard 3:		Plan for and implement effective teaching and learning
· 3.4 Select and use resources
Standard 5.   	Assess, provide feedback and report on student learning
· 5.1 Assess student learning
Standard 6:   	Engage in professional learning
· 6.2 Engage in professional learning and improve practice
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 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 and the interests and backgrounds of the participants.

Resources
AITSL Standards should be here
AAMT Standards for Excellence in Teaching Mathematics in Australian Schools  
Metaphor Activity click here  (One per group)
AAMT Standards Self Assessment click here (You will need one per participant)
Inquiry Task Prompt (see appendix: You will need to photocopy these and cut them out prior to the workshop, one set per group)
Fraction cards (see appendix: you will need to have enough for each participant)
Coloured counters (each group will need a variety of coloured counters to arrange in groups)
Slides 1 – 3: Module Introduction
The first 3 slides outline what the module is about and what proficiencies it is aimed at in line with the AITSL Standards.

You may choose to omit the following four slides if time doesn’t permit for the self assessment and metaphor activities. You could arrange for participants to complete this prior to coming to the workshop and replace this with a reflection sharing activity. 
Slide 4: AAMT Standards of Excellence
The AAMT Standards of Excellence represent a common national consensus of the Mathematics teaching community and the Mathematics Educational research communities. They describe the knowledge, skills and attributes required for the best practice of teaching of mathematics.
The Standards are organised into three domains:
· Professional knowledge
· Professional attributes
· Professional practice
See AAMT
Slide 5:	Teacher Activity
Using the Metaphor Activity sheet downloaded from AAMT participants are to discuss amongst their group what it means to them to be a “Good Mathematics Teacher”. You could do this as a ‘Think Pair Share’ activity or get teachers to brainstorm ideas and share them via a created padlet or Note page.
Note: Need to sign up to padlet beforehand.
Slides 6 & 7:	Standards Self Assessment
Hand out a copy of the Self Evaluation document to all participants. You may choose to work through this now allowing time for them to complete the form or let them take it home and complete it for feedback at a later stage. You could assimilate the self-assessment in the same way you would like students to undertake reflection of their own learning.
Slide 8:	Key Questions
This slide asks some key questions the participants can ask of themselves when reflecting on the Standards self assessment. You may choose to do this as a self-reflection or by sharing the responses with the group.
Slide 9:	Topic 2. Best Practice
Lisa Fazio and Robert Siegler are researchers from the ‘Center for Improving Learning of Fractions’ University of Delaware. See  [image: ]  for more information.
Getting Off to a Good Start with Fractions
Slide 10:	Best Practice in planning Mathematics Programs
Maths Australia is an Australian distributor of the American ‘Maths U See’ programs. They promote the use of manipulatives in teaching mathematics such as the Fraction Overlays and integer block kit. http://www.mathsaustralia.com.au
Slide 11:	Best Practice in Teaching Fractions
Further information on the Five Fraction sub constructs can be found in the first TDT Fractions Module 1: Fraction Sense.  
Slide 12:	Teaching Activity
For this activity the participants are to work in groups to answer this question. The groups can then present their answers back to the whole group in a sharing exercise. Encourage them to think outside the box.
Slides 13 & 14:	Best Practice in Teaching Fractions and examples
The following slides address the need to use formative assessment strategies when teaching fractions. This will allow you to identify any misconceptions students have developed and will inform instruction and planning for future lessons. Online applications such as KAHOOT and PADLET are engaging mediums to use for formative assessment in the form of short quizzes or “What do I know?”; “What do I need to Know?” student feedback activities. You could click on the hyperlinks and show teachers the applications briefly.
Slide 15: 	Hinge Point Questions
A hinge point question is a well devised question, used at a critical point, that is aimed at determining where students are at in their learning. It can allow for some misconceptions within its responses and it is a great way for teachers to formatively assess the students learning of a specific content area. It should be short and easy to respond to, allowing for all students to participate. You may choose to show the brief YouTube clip Hinge point on what a hinge point question is, if participants are not familiar with the terminology.  
See further reading for more information.
Slide 16:	Best Practice in Teaching Fractions
[bookmark: _GoBack]You may choose to show a curriculum mapping document such as Dr Paul Swan’s Fractions and Decimals Curriculum Thread, to demonstrate how fractions fit into the Australian Curriculum: Mathematics and lead into proportional reasoning and algebraic thinking. The main aim of this slide is to highlight that the Australian mathematics curriculum is progressional. Students need to be able to demonstrate that they are fluent, and able to problem solve and reason with fractions if they are to develop a conceptual understanding, rather than focusing on fluency and developing a procedural understanding which limits future mathematical development and results in retention 
of required knowledge issues when students over time forget the learned procedure.
Slides 17 & 18:	Good Teaching in TDT
You may choose to enter the TDT Good Teaching drawer and show participants the various drop down menus etc. or you may wish for them to navigate through the drawer independently if time allows. 

The following slides use the topics from TDT Good Teaching Drawer and provide some additional information, along with some teacher workshop activities designed to strengthen the concepts explored within the drawer. You may wish to use the TDT resource and the online activities as an alternative if participants have devices available. 
Slide 19:	Visualising Fractions
Enabling students to visualise fractions assists them in developing fraction sense. You may wish to refer to the NRICH resource Thinking Through and by Visualising . Visualisation is a key component of the problem solving process in mathematics. If students aren’t able to visualise fractions they will struggle with conceptualizing fractions. Visualising is more than just drawing pictures, it is also about creating internal models that represent concepts. Jo Boaler from Stanford University and co-founder of Youcubed concludes from her studies that visual mathematics improves student performance.
Slide 20 & 21: Multiple Representations
Research tells us that not only using visual representations of fractions but using multiple visual representations will have the most impact on student understanding. If students are exposed to only one visual image or model to represent a fraction (ie: circles) they struggle to translate that conceptual understanding when challenged with a different context. The more ways in which fractions are represented, the better the students understanding and ability to reason with fractions.
Slide 22:	Teacher Activity
You will need to prepare the overlays for participants prior to the workshop.  This will mean photocopying or tracing the templates onto plastic sheets then cutting them out for participants to manipulate. You may choose to share findings within the small group or as a whole group exercise.
Slide 23:	Fractions as Numbers
When students don’t identify a fraction as a number they struggle with using fractions in operations, finding equivalent fractions and ordering fractions. They can also develop misconceptions such as the ‘Fraction as a Double Count’ misunderstanding. This may lead to them seeing the denominator as a single number and therefore the larger the number the larger the fraction.
Slide 24:	Fractions on a Number Line
You could introduce this concept using a metre ruler to represent 0 to 1 on a number line. Then discuss that half of a metre ruler is 50 cm.  Where this is positioned along the metre ruler and so on. Students need to understand that a number line demonstrates the distance linearly and it depends upon your scale as to where a number is positioned. If we narrow into the distance between zero and one we can find all of the proper fractions. The improper and mixed fractions then lie after 1 on the number line.  
Slide 25:	Teacher Activity
Each participant will be given a fraction card. Once the zero and one are positioned within the space they are then asked to position themselves according to their fraction card. Depending on the year level your participants teach, you could also introduce mixed and improper fractions, decimals and percentages to demonstrate how this activity can be used in a variety of year level classes. You may like to note that the discussion that takes place during this activity is a good formative assessment strategy and opportunity to identify any misconceptions with students. 
Slides 26 - 28:	Division and Fractions
Partitioning is a crucial prerequisite skill and concept for fractional understanding. Identifying whether students can partition is a valuable activity prior to beginning a fraction lesson block. You could use diagnostic activities or pre-tests to determine if students are able to partition or have developed any preconceived misconceptions. For further reading on this area you can refer to Di Siemon’s “Partitioning – The Missing Link in Building Fraction Knowledge & Confidence.”
Slide 29:	Teacher Activity
Provide each group with some coloured counters. They can choose to use the counters in any division representation model they choose. They are also to symbolically represent the model using fractions. For example the grouping on the slide might generate some questions such as; ‘what fraction of the 12 counters are blue?’ Or; ‘if you divide 12 counters into six equal groups how many counters are in each group? What fraction does one of these groups represent of the 12 counters?’
Slide 30 & 31: Inquiry Based learning of Fractions
The following two slides were developed as part of an Action Research Project on Inquiry Maths in Primary, between Scitech and The Mathematics Association of Western Australia (MAWA). The activity was given to teachers to use in their classes as an Inquiry Prompt. Inquiry Based learning of Mathematics allows students to discover mathematical concepts through investigating patterns and relationships between concrete or visual prompts. AAMT and the Australian Academy of Science have partnered on a National project called reSolve: Maths by Inquiry and are developing lesson resources and professional learning modules to be used by teachers in an inquiry approach to delivering the Australian Curriculum: Mathematics.  You can also find more information on this approach at Inquiry Maths
Slide 32:	Equivalence
The significance of this slide is to relay how student understanding of equivalence can be improved when they are given visual stimuli and concrete examples such as the chocolate bar example. Getting students to understand that breaking the bar up into each individual piece then sharing is the same as dividing it up evenly into the number of pieces required. Both of these models generate a visual representation of a fraction and the fraction values are the same even though the symbology is different. Discussion here about how it is possible to represent all numbers differently but they still represent the same value, is valuable. For example 10% = 0.1 = 0.10 =  =  = 100% - 90%?  etc..

Slides 33 - 35:	Adding and Subtracting
The following slides demonstrate and explain the curriculum mapping of addition and subtraction of fractions and how developing an understanding of the concepts surrounding equivalence is prerequisite for students to be able to add and subtract fractions with unrelated denominators. They begin with same denominators as they are able to count with same denominator fractions and in using the numerators to determine the size of the fraction. The next stage in conceptual development is what happens if the denominators are not the same but are related. This requires the concept of being able to relate the fractions to one another so that you can work with them. 
Slides 36 & 37:	Grid Jumps
This is a way in which you can assist students to understand the concept of addition and subtraction of related denominators. You might choose to get participants to actively work through some questions using the grid jumps process and then discuss the approach as a small group or whole workshop discussion if time permits. Further information on Grid Jumps can be found in the TDT Fractions Drawer. There are also some task cards you can download for this activity if required.
Slides 38 & 39:	Unrelated denominators
This curriculum content area is Year 7 and is beyond the TDT resource which was aimed at Year 2 to six and hence why there are not any resources or activities for unrelated denominators. Depending upon your participants you can find some relevant activities and information at the following links;
Singapore Bar model method        
Using Area Models
Slide 40:	Self reflection Activity
· Were the learning outcomes of this session achieved? 
· How do you know? 
· Do you need any more information?
· What will you take from this session to try and implement in your classroom?
Slide 41:	Acknowledgments
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).
Resources from Teirney Kennedy’s  “Back to Front maths” and Dr Paul Swan have also been used in this module and their valuable input is acknowledged. 
Further ideas
Hinge point questions
Fraction Card Games
Dr Paul Swan Down loadable Fraction Card Games 
Fraction resources from Math- Salamanders 
Department of Education Victoria Fraction Resources 
‘Maths is Fun’  
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