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	Unit 2A Lessons         Understanding and identifying proportional contexts  Overview of Unit 2 lessons    (taken from the lesson documents)
Recognising proportional contexts


	2A(i)    Working with contexts which lead to the bar

	Lesson summary
· In this lesson students work with a variety of contexts where the bar model emerges as an appropriate representation of the context
· The contexts used include blocks of cheese, butter, a hot water urn, ribbon and pizza. Most of which can be modelled as a rectangular bar.
Students develop ways of working with the bar to help them solve a variety of problems where the quantities are directly proportional

	Focus of students’ learning 
· To develop strategies for accurately portioning up a bar
· To be able to draw a bar to represent a particular context where quantities are proportional
· To be able to accurately place other information that they know to be true, on their bar
To be able to use the bar to solve a range of problems involving direct proportion

	2A(ii)  Percentages on the bar model  

	Lesson summary
· In this lesson students continue to work with the bar model, as a follow on from the work begun in lesson 2A(i).
· The context of a computer download bar is used to introduce the percentage bar. Students experience a range of other contexts, but unlike the contexts chosen for lesson 2a here, the contexts do not immediately conjure up a rectangular image if you were to represent them pictorially.
Students are encouraged to develop their use of the percentage bar to answer a wide range of percentage questions including finding a percentage of, percentage reduction, reverse percentage problems and expressing one amount as a percentage of another.

	Focus of students’ learning 
· To develop strategies for accurately portioning up a percentage bar, using landmark percentages such as 50%, 25%, 75%, 10%, 20%, 15%
· To be able to draw a percentage bar to represent a particular context
· To be able to accurately place other information that they know to be true on their percentage bar
To be able to use the bar to solve a range of percentage problems

	RME overview
Lesson 2A(i)
· In Realistic Maths Education (RME), the bar model is seen as a very helpful and widely applicable model. (See Van Den Heuvel-Panhuizen (2003); ‘The didactical use of models in Realistic Mathematics Education’.) It offers ways of enabling students to make sense of a wide range of problems including those relating to fractions, percentages, decimals, ratio and proportional reasoning in general.
· The contexts used in this lesson lead to various versions of the bar. E.g:
The hot water urn leads to a vertical bar which is sectioned up into a fraction bar
The ribbon leads to a horizontal bar, which can be described as a ‘double number’ bar, because it represents two quantities, length and cost. 
Initially the ‘bars’ appear as part of the context itself, but gradually students begin to draw more ‘mathematised’ versions. This is one of the indicators of progress in RME, that students start to recognise the generalizability of the bar model to a variety of situations. In that sense, this lesson continues the work begun in Unit 1 lesson 1c and 1d.

Lesson 2A(ii)
· This lesson provides another opportunity for students to see and work with the bar model. In Realistic Maths Education (RME), the bar model is seen as a very helpful way of enabling students to structure their thinking in a number of topic areas. For a detailed exemplification of how the bar model is used and developed for the case of percentage, see Van Den Heuvel-Panhuizen (2003); ‘The didactical use of models in Realistic Mathematics Education’.
When this approach was trialled in the UK, project teachers reported how helpful the bar model was as a way of enabling their students to make connections across many topic areas that students may previously have viewed as unrelated. (See ‘Using Realistic Mathematics Education in UK classrooms’, P. Dickinson & S.Hough at www.mei.org.uk/files/pdf/RME_Impact_booklet.pdf )‎


	Unit 2B Lessons        
In this pair of lessons, students look at a variety of ‘real life’ contexts and try to decide whether they have a multiplicative structure. Various representations are given to support students’ thinking, starting with tables of numbers and Cartesian graphs, but particular emphasis is put on the probably less familiar double number line (DNL). Similar contexts are explored in other Unit 2 lessons. The DNL also features in other Unit 2 lessons, where it is presented as a powerful tool for solving multiplicative problems. In my lessons the emphasis on the DNL is slightly different, ie it is used more to explore the nature of different kinds of relationships and of different methods for solving multiplicative problems.

	2B(i)  Using the DNL to explore relations

	Lesson summary
In this lesson we look at numerical relations that arise from a variety of contexts.
We represent the relations in several ways, starting with the relatively familiar
table, mapping diagram and Cartesian graph. However, for most of the lesson we
consider how relations can be represented on a double number line (DNL) and
we compare the resulting DNLs to help us differentiate between, and identify the
characteristics of, ratio and non-ratio relations.
In the second lesson, we consider how the DNL can be used to analyse and solve progressively
more abstract ratio (and non-ratio) problems, with a focus on multiplication as scaling.

	Focus of students’ learning 
In this lesson we use the DNL to look at ratio and non-ratio relations arising from various contexts.
• How readily do students identify and differentiate between ratio and non-ratio relations?
• How readily can students use the DNL to represent relations?
• How readily can students identify different features of the DNL?
• How readily can students use the DNL to identify and differentiate between ratio and various non-ratio relations?

	2B(ii)  Using the DNL to solve ratio (and non-ratio) tasks

	Lesson summary
In this lesson we return to the contexts and tasks of Lesson 2e, and consider how or whether the
double number line (DNL) is useful for solving these tasks, eg by working ‘along the lines’ and
‘between the lines’. We provide opportunities to work with more awkward numbers, which might
help some students adopt a more formal ‘between the lines’ scaling approach.

	Focus of students’ learning 
In this lesson we consider how the DNL can be used to solve ratio (and non-ratio) tasks.
• How readily do students adopt ‘along the lines’ and ‘between the lines’ approaches?
• Are students aware that the effectiveness of these approaches can vary with context and input?
• How aware are students of the power of a ‘between the lines’ approach for ratio tasks?
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	Unit 2C Lessons        
This pair of lessons

	2C(i)  Identifying proportional scenarios

	Lesson summary
In this lesson students develop strategies for identifying whether two quantities vary in direct proportion to each other.
They have the opportunity to explore efficient methods for solving proportional and non-proportional problems in a variety of contexts. Students will also have experience of distinguishing between direct proportion and other functional relationships.

	Focus of students’ learning 
To develop strategies for classifying scenarios based on the existence and type of proportional relationship.
Students will consider the properties of direct proportion, using their knowledge to solve proportionality and non-proportionality problems.

	2C(ii)  Directly or inversely proportional  

	Lesson summary
· In this lesson students create problems within given contexts and constraints of differing levels of challenge for other students to solve.
· They have the opportunity to compare and critique different methods for solving proportionality problems
The activity also encourages peer assessment of work from other groups and the production of suggestions for improvement.


	Focus of students’ learning 
· To develop an understanding of the structure of problems involving direct and inverse proportion.
Students will consider the numbers needed to make a proportionality question easy or difficult to solve and consider efficient methods for solving proportional problems.

	Overview – Enquiry approach
In Lesson 2c students are required to identify whether two quantities vary in proportion to each other, solving proportional and non-proportional problems in a variety of contexts. As students classify different scenarios based on proportionality they take it in turns to place a card and explain their reasoning to each other. Once students have agreed on the categorisations of the cards, they have the opportunity to justify their classifications to their peers before reviewing their work and making any amends as a result of sharing their work. As in the Unit 1 lessons the aim of the pre-task is to expose students’ current understanding and allow students to resolve their own difficulties and misconceptions through their collaborative group work in the lesson’s classification activity.
Lesson 2d aims to provide students with the opportunity to develop their understanding of the structure of problems involving direct and inverse proportion. They create problems within given contexts and constraints for other students to solve, considering the numbers needed to make a proportionality question easy or difficult to solve. A range of contexts are included in the lesson to allow students to engage with contexts that are familiar to them. The lesson activities encourage students to be active participants in the classroom as they engage in discussing and explaining their ideas, challenging and teaching one another, creating and solving each other’s questions and working collaboratively to share their solutions.





image1.png
National Centre
for Excellence in the
Teaching of Mathematics

St Mary’s Court
55 St Mary's Road
Sheffield

S2 4AN

T01142191007
F 01142816021
www.ncetm.org.uk




