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TDT Fractions:
Module 2: Misconceptions
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 Fractions drawer is one of six drawers, which provide expert advice, teaching suggestions and classroom activities. This module is a guide to the ‘Misunderstandings’ of Fractions.


About this module
This resource was developed by
Rachael Whitney-Smith
It is suitable for
Teachers of students in Years F to 12
The resources for this module include
Facilitator notes
Session slideshow (available as a PowerPoint and a PDF)
Web site access to AAMT Top Drawer Teachers Fractions Misunderstandings 
	Download 1:Template of Different sized shapes  tdt_F_templateofshapes.pdf
	
	Download 2: Sorting fractions cards slide presentation

Download 3: Tierney Kennedy’s Diagonostic Test https://www.backtofrontmaths.com.au/wp-content/uploads/2015/10/Fractions-diagnostic-test.pdf 
This module is
The module is the second in a series of six modules on Fractions. It is designed to take between 45 and 90 minutes depending on the number of teacher activities used and the depth of the analysis of the misconceptions test.
Module Objectives
· To identify the key misunderstandings surrounding fractions
· To provide teachers with some strategies on how to address pre-conceived misunderstandings
· To provide teachers with some strategies to prevent students developing misunderstandings in the first place
Australian Institute for Teaching and School Leadership (AITSL) Standards addressed
Professional Knowledge
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
Professional Practice
Standard 5:		Assess, provide feedback and report on student learning
			5.1 Assess student learning
Professional Engagement
Standard 6:		Engage in professional learning

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 the 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
2 x coloured square paper (can cut A4 into squares if you can’t access squared paper)
A4 coloured paper (5 per group)
A3 Paper (1 per group)
Scissors & Markers
Web site access to AAMT Top Drawer Teachers Fractions Misunderstandings 
Template of Different sized shapes  tdt_F_templateofshapes.pdf  1 per group
	
Sorting fractions cards slide presentation
This slide presentation demonstrates the student activity Sorting Fraction Cards.

Tierney Kennedy’s Diagonostic Test preferably given to participants to administer with their classes prior to workshop.
Slides 1 - 3: 
The first four slides provide an introduction to the module and outline the AITSL standards that are being addressed. 
Slide 4:
The module objectives to identify misunderstandings, provide strategies to address misunderstandings and consider strategies to prevent misunderstandings from developing.
Slide 5: Topic 1. Misconceptions
Tierney Kennedy is a Mathematics consultant and coach from QLD who specializes in problem-based teaching. She is the creator of Back to Front Maths and has written over 50 Mathematics Educational books. Her intervention series focusses on diagnosing, fixing and preventing misconceptions in mathematics. 
Slides 6 - 8: Misconceptions in Mathematics
An overview of the misconceptions that students can develop.
Slide 9: Fraction Misconceptions
[bookmark: _GoBack]When students conceptualise a fraction as being a comparison of two numbers they develop misconceptions surrounding the denominator. They need to understand that the numerator divided by the denominator is what the numerical value is of the fraction. If students have not developed their skills in partitioning they will also struggle with fractions and the understanding that the number of parts need to be equal.   You might want to refer to Dr Dianne Siemon’s article on Partitioning.  
Slide 10: The Big Questions
You could ask the participants to discuss these questions in a “Think Pair Share” activity or whole group discussion.
Slide 11: Topic 2.
There are many documented Fractions Misconceptions that Mathematics Researchers have identified. The AAMT TDT resource has identified four main misunderstandings.  
Slide 12: Misunderstandings in TDT Fractions 
You may choose to encourage participants to access the TDT Fractions drawer and enter the Misunderstandings menu independently or go through the drawer as a whole group exercise. 
Slide 13: Number Parts Only
You need to stress the importance of students understanding the equal or ‘fairness’ nature of the partitions. You could show some additional examples where students are asked to circle which of the following represent a third with multiple examples in different representations that highlight the fairness ie: capacity, volume, shapes number line.
Slides 14 & 15:
This example is taken from the TDT Misunderstandings http://topdrawer.aamt.edu.au/Fractions/Misunderstandings/Number-of-parts-only/Unequal-areas It clearly shows the student has counted the parts rather than considered the ‘fairness’ or equal nature of the parts.
Slide 16:
Another example of only considering the parts.  The correct answer should include quarters and halves.  
Slide 17: How to fix this misconception
By creating manipulatives students are able to visualize the fractions and the pieces being the same size. You could also give an example relating to say a chocolate bar. If I was to break it into 4 parts and they were not even would this be fair?
Slide 18:
This activity comes straight from the article ‘Developing an Understanding of the Size of Fractions’ tdt_F_gould1.pdf  It shows how an object that has 5 equal parts with only 4 areas marked can both develop understanding and identify misconceptions.  Slide 16 could be used in a similar way.
Slide 19: Teacher Activity
Ask participants to work in groups of 5 to save time and resources on this activity. Each member can fold and cut a sheet of coloured A4 to form the different fractions. Then as a group they can experiment with the fractional pieces to see how students might use them in an activity.  If time permits you could ask each group to develop a number parts activity with these fractional pieces that they share with the other groups.
Slide 20: Fractions as a Double Count
The double count misunderstanding develops when students have lost the concept of the whole and see a fraction as two numbers. When asked to order fractions this becomes challenging as they are looking at the biggest and smallest number not considering the fractional value. They also misinterpret visual representations as being 2 parts like a ratio rather than part of the whole.  
Slides 21-23: Examples
These slides give some visual examples of a double count response. You could also supplement with some physical examples with coloured counters or blocks in a ratio distribution.
Slides 24 & 25: Teaching to avoid Double Counting
The information on the following two slides comes from the TDT Fraction drawer. You may choose to access the drawer http://topdrawer.aamt.edu.au/Fractions/Misunderstandings/Fractions-as-a-double-count
 as a whole group or ask participants to access the drawer via their device.
Slide 26: Different Wholes
Recognising that the context surrounding the fraction should allow for an understanding of what the whole is. If you are talking about time then the whole might be a day or an hour or a minute etc.  If you are talking about a shape then it is the complete shape that is the whole or you could talk about two or more shapes representing the whole.  For example the idea of sharing one pizza (the whole) amongst five people or sharing 3 pizzas (the whole) amongst 5 people.
Slide 27: Teacher Demonstration
Using 2 x square coloured paper demonstrate to the participants that you can fold the squares into four horizontally & vertically or diagonally to form  ‘s . Ask are they the same value? Then using the A4 sheet fold it into 4 and ask are these  ‘s the same in value to the square quarters? See photos on slide 29 as a guide.
Slide 28 & 29: Fixing this Misconception
The following two slides provide examples and strategies to help fix the misconceptions of different wholes. You could also mention the idea of taking it to the absurd to break the students misconception, so asking a student whether half of $10 is the same as half of $1 million dollars so they can understand easily that they are different halves and not equal as the original whole is different.
Slide 30: Teacher Activity
You can access the information for this activity in the TDT Fractions drawer.  You will need to have downloaded the template and made enough copies for all your participants.
Slide 31: Using Rules Blindly
You could give an example of this misconception such as students using the procedural rule for multiplying fractions when adding fractions. If they have learnt the rule procedurally rather than conceptually they could assume that it applies to all fractions.
Slide 32:
Have the participants consider 2/3 + ¾ and the sort of errors students make using the ‘wrong’ rule.  For example using the multiplication procedure for addition they might get the answer 5/7.  Discuss what other mistakes students make.
Slide 33: Fixing this Misconception
Try to teach concepts and avoid merely teaching procedures. Use as many multimodal representations of fractional concepts for students to develop a rich understanding.  With older students you might consider using the same fractions and solving an addition and multiplication problem or a subtraction and division problem or a multiplication and division problem in two or more different ways.  That is concrete representation, drawing a picture/diagram and algorithmic and have them explain or write a sentence to explain the different answers.  For example: 2/3 + 3/5 and 2/3 x 3/5. http://topdrawer.aamt.edu.au/Fractions/Misunderstandings/Using-rules-blindly/Strategy-testing 
Slide 34: Teacher Demonstration
You could show the ‘sorting fractions cards’ interactive PPT to demonstrate how you could use a sorting activity to assist in fixing a “using rules blindly” misconception by giving students a sense of fraction size. The PPT can be downloaded prior to the workshop or you can use the LINK tdt_F_sortingfractionscards_slides.pps within the slide.
Slide 35: Topic 3. Diagnostic Test
Dr Di Siemons article provides some useful information and insight into partitioning and the impact it has on fractional concept development. It is intended for the next component of the workshop that teachers will have used the Diagnostic test with their class and have the data available to work on. You could break up the session into two parts, breaking now and coming back to the workshop after teachers have used the test or allow them to use the test prior to the workshop starting. If they have their own data this will make the activity far richer. 
Slide 36: Teacher Activity
Participants break off into working groups. They are to reflect on their student results for the Fractions Diagnostic test. They compare their data and see if there are any common misconceptions between classes. Pose questions for the group discussion such as: Were the results consistent with what you had anticipated?   What activities could you do to try and fix these misconceptions? Brainstorm some ideas and share with the group.
Slide 37: Reflection
You can do this as a whole group activity allowing participants to provide input or as a “Think Pair Share” or as a self-reflection allowing teachers to complete a sheet containing these and/or other questions for a personal reflection of the session.
Slide 38: Acknowledgements
Summary
This Session is aimed at providing participants the knowledge and skills to be able to;
·  identify the key misunderstandings surrounding fractions
· provide teachers with some strategies on how to address pre-conceived misunderstandings.
· provide teachers with some strategies to prevent students developing misunderstandings in the first place
Below are some additional readings and resources you can provide for participants to provide further information on Fraction Misconceptions.
Further ideas
Further details about common misconceptions can be found in the article  Developing an Understanding of the Size of Fractions on the AAMT website.

Developing an understanding of the size of fractions
tdt_F_gould1.pdf 1.80 MB
Learning and Teaching Resources VIC Government: Fractions and Decimals Online Interview, Assessment for common Misunderstandings
Tools for teaching Fractional Understanding
Tools for teaching Proportional Reasoning 
http://www.skillsworkshop.org/resources/exploring-fractions-and-misconceptions
Comparing non-unit fractions
Display the learning object L2803 Fraction fiddle: comparing non-unit fractions to the class on an interactive whiteboard (or projector and screen).
Fraction fiddle
Display the learning object L2800 Fraction fiddle: tool to the class on an interactive whiteboard (or projector and screen).
Cassowary fractions
The learning object L119 Cassowary ecology quiz has an ecology quiz which provides information about the endangered cassowary species and poses questions involving fractions in that context.
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