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	Unit 1A Lessons        Understanding fractions

	1A(i)   Fair shares

	Lesson summaryOverview of Unit 1 lessons    (taken from the lesson documents)
Understanding Fractions

· Students are presented with a context involving groups of people and sandwiches from which they develop strategies for sharing the sandwiches fairly (this is done via a pictorial hand out and/or PowerPoint slides. Students work through a progressive set of questions). 
· In doing this they will encounter issues relating to:
· Naming parts of a whole – in relation to the whole
· Deciding whether different combinations of sandwich are in fact equivalent
This lesson introduces the bar model for fractions, and creates a need to be able to combine (i.e add together) different sized pieces of sandwich. This sets up the following lesson (1d) where the bar model is introduced in a different context and a pathway is offered which enables students to develop meaningful ways of combining fractions with different denominators.

	Focus of students’ learning 
using a real life context to:
· understand fraction notation in relation to representing parts of a whole
· generate expressions involving fractions to represent and solve problems
· reason and justify the solution of problems and equivalence of fraction expressions using visual models.
developing a pictorial argument for why sharing 3 sandwiches between 5 people is equivalent to 3/5 of a sandwich or why some fraction quantities might be the same. i.e 1/2+1/10 and 1/5+1/5+1/5


	1A(ii) Our survey said …

	Lesson summary
· This lesson is about developing connections between segmented bars, pie charts and fractions. Ultimately students develop ways of using the bar model to operate with fractions. In particular students will have experience of
· Representing survey results on a segmented bar and creating a corresponding pie chart by bending the bar into a circle
· Choosing appropriate numbers of bar segments to be able to display say 1/3 , 1/4 and 1/10 on the same bar
· Using the segmented bar model as a way of adding and subtracting fractions
As an extension higher ability students consider how to divide fractions using a segmented bar.

	Focus of students’ learning 
· Making connections between a segmented bar representation of some data and fraction descriptors
· [bookmark: _GoBack]Being able to identify common multiples of sets of numbers in the context of deciding how many segments a bar could have.
Moving towards an understanding of common denominator -Being able to create a segmented bar which is appropriate for displaying particular combinations of fractions.

	RME overview (extracts from lesson research background commentaries)
· The Realistic Mathematics Education (RME) approach to the teaching of fractions has been extensively researched and trialled. (See e.g. Streefland, 1997,’Charming Fractions or Fractions Being Charmed’ and Fosnot and Dolk, 2002, ‘Constructing Fractions, Decimals and Percents’). 
· This lesson typifies one of the RME approaches to working with fractions: A real life context problem is offered which initially students answer informally (Q1) and then they begin to model the problem (Q2) by drawing representations of the situation. 
· Over the course of the lesson students have the opportunity to develop ideas about effective strategies for sharing out sandwiches. They also work on the equivalence of quantities by considering whether 1/2+ 1/10 of a sandwich is the same as getting 1/5 +1/5 + 1/5.However this is considered through the context of the sandwiches, using pictures, rather than using a procedure for addition of fractions.
· When this approach to the teaching of fractions was trialled in the UK, teachers and their students seemed to develop a deeper understanding of fractions. Rather than seeing fractions as ‘one whole number over another’, as another set of ‘things’ with another set of rules to learn to deal with them, they worked on their imagery for fractions and in particular how fractions can be represented on a bar.(See Dickinson et al, 2009, ‘Using Realistic Mathematics Education with low to middle attaining pupils in secondary schools’ available on the BSRLM website.)               
· The bar model has huge potential for enabling students to develop ways of adding, subtracting, comparing, multiplying and dividing with fractions. Lessons 1c and 1d provide 2 contexts, deliberately chosen because when modelled they provide a rectangular bar type image. The lessons offer a flavour of how these contexts and their models can be used to enable students to work on fractions, with meaning.




	Unit 1B Lessons        Understanding fractions
This pair of lessons can be taught at any time, ie before or after the B lessons in the other Units. This Unit 1 pair provides what is intended to be a fresh way of looking at an interpretation of fraction that students will have met many, many times before, namely fraction as part of a whole.

	1B(i) Parts of a shape

	Lesson summary
In this lesson we think of fractions as parts of a whole, and make use of geometric representations such as shaded parts of a region (as well as using the standard numerical symbolisation). Students have the opportunity to
estimate fractions in a qualitative way (eg, left) but there is also scope for increasingly analytic approaches (eg, right).

	Focus of students’ learning 
In this lesson we explore students’ understanding of the part-whole view of fractions.
• How familiar are students with the part-whole view of fractions?
• In estimating a part of whole, do students take account of the size of the whole (ie of the ‘unit’)?
• When partitioning a shape, do students appreciate the value of having equal parts?
• How do students interpret their representations? Do they over-interpret them?
• Where students use formal procedures, can they explain why they work?


	1B(ii) Pieces of a cake

	Lesson summary
This lesson involves two activities in which a circular ‘cake’ is partitioned into a large number of equal parts or into several unequal parts which themselves are subdivided into equal parts. The purpose is to compare or combine fractions. An extension activity involves a similar task but uses the model of a double number line.
The focus is still on the part-whole view of fraction, though there are opportunities to overlay this with fraction as operator and as measure.

	Focus of students’ learning 
As with Lesson 1a, we explore students’ understanding of the part-whole view of fractions.
• How familiar are students with the part-whole view of fractions?
• In estimating a part of whole, do students take account of the size of the whole (ie of the ‘unit’)?
• When partitioning a shape, do students appreciate the value of having equal parts?
• Where students use formal procedures, can they explain why they work?





	Unit 1C Lessons        Understanding fractions

	1C(i) ordering and equivalence

	Lesson summary
· In this lesson students are encouraged to explore non-procedural ways of comparing mathematical quantities denoted in a variety of ways including fractions, decimals, percentages, part/whole areas and number line representations.
· They will have experience of interpreting these multiple representations, drawing links between them and developing mental images for concepts of number.

	Focus of students’ learning 
To develop strategies for ordering quantities expressed as fractions, decimals,  percentages, part/whole areas and on number lines -identifying equivalences and links between multiple representations

	1C(ii) Milkshakes

	Lesson summary
· In this lessons students are encouraged to reason proportionally by comparing the relationship of two expressed quantities as unit rates, part-to-part and/or part-whole formats.
· They will have experience of describing a ratio relationship between two quantities, comparing ratios of objects described in multiple ways and using proportional reasoning to solve real life contextual problems.

The aim of the activity is to allow students to explore non procedural ways of making comparisons and to justify their own reasoning, as well as critiquing the reasoning of others.

	Focus of students’ learning 
· To develop strategies for comparing ratios of juice and milk cartons in a milkshake mix, where the total number of cartons used in the mix is not the same.
Students will consider the number of cartons of each type needed to produce a milkshake mixture with a specific taste, where other constraint may or may not be given.

	Enquiry approach overview
Lesson 1C(i) gives students the opportunity to explore non-procedural ways of comparing and ordering quantities expressed in different ways (fractions, decimals, percentages, part/whole area diagrams and number lines). They work collaboratively on a card sorting activity designed to encourage a connected understanding of these multiple representations, explaining to each other how they know which of the numbers are equivalent. Prior to the lesson students complete a pre-task activity designed to expose some common misconceptions when comparing quantities using multiple representations. The lesson then builds on students’ existing knowledge by giving them the opportunity to reflect on specific issues they need to address in order to make progress. At the end of the lesson students revisit their pre-task responses before completing a post-task activity on the same theme.

In Lesson 1C(ii) students develop strategies for comparing ratios of juice and milk cartons in a milkshake mix, where the total number of cartons used in the mix differs from one scenario to the next. They have experience of describing a ratio relationship between two quantities, comparing ratios of objects described in multiple ways and using proportional reasoning to solve a real-life contextual problem. In a similar way to lesson 1e students complete a pre-task prior to the lesson and a post-task after the lesson. In the pre-task activity students are given two arguments highlighting some common misconceptions to analyse. In the post-lesson activity students consider the ratio of juice to milk in a new batch of milkshake with some given constraints.
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