MathWorlds and the CSF

This series of five lessons have been adapted from the curriculum materials developed by the SimCalc Project and accessible from http://tango.mth.umassd.edu/ . The lessons constitute approximately one week’s class time. They could be undertaken over varying periods of time but would have best impact if presented within a single week.
Each lesson has a particular focus and can be used either to introduce concepts or as revision activities. 

Lesson 1: Introduces the use of a linear graph to represent the movement of a lift. 
Lesson 2: Emphasises the relationship between the graphical and symbolic representations of the movement of the lift.

Lesson 3: Explores the effect on the animation of changes in the graphical and symbolic representations. 

Lesson 4: Explores the relationship between Position-Time graphs and Velocity-Time graphs.
Lesson 5: Considers contextual development and solution of linear equations

Together these lessons may develop students’ informal understanding of rates providing an initial model of velocity, which can be seen as the rate of change of distance with time. This informal model of velocity may develop into a model students can use for reasoning about rates of change in other contexts, providing students with a better grounding for understanding of more formal calculus concepts.
Lesson 1: 

A linear graph represents the movement of a lift. The meaning of particular points along the graph is interpreted. The meaning of the slope is related to the velocity of the lift.

Possible Connections to CSF:
	6.3
MAALE603  
	 
	Construct and interpret rules for linear, quadratic, reciprocal and exponential relationships. 

This is evident when the student is able to: 
· develop algebraic rules for these relationships using constants and variables 

· use ( tables of values (ordered pairs) and Cartesian graphs obtained from these rules to represent these relationships.



	6.1
MAALF601

Lesson 2:
	 
	Plot and sketch graphs of linear, quadratic and exponential functions and other simple functions.
This is evident when the student is able to: 
· sketch graphs to indicate the behaviour of one variable with respect to another, including informal consideration of domain as a result of known restrictions on the independent variable 

	The relationship between the graphical and symbolic representations of the movement of the lift is emphasized. The symbolic representation of one lift is used to match the graphical representation of the other lift.
Possible Connections to CSF:

	6.1
MAMEM601  
	 
	Choose units, measurements and levels of accuracy appropriate to a measurement situation.
This is evident when the student is able to: 
· select appropriate units to apply a particular formula 

· make the decisions required to solve practical problems involving measurement (e.g. calculating speed () 


	6.2
MAALF602  
	 
	Interpret graphs of linear, quadratic, exponential functions and other simple functions. 

This is evident when the student is able to: 
· recognise and explain the role of the constants a, b, and c in the relationships y = ax + c ( and graph.

· interpret features of graphs such as intervals in the domain and range, location of points and slopes (positive and negative) of graphs 

· make judgments associated with the interpolation and extrapolation of graphs.




	6.3
MAALF603  
	 
	Develop variation relationships between data involving two variables.
This is evident when the student is able to: 
· recognise and explain the connection between the terms ( ‘constant rate of change’ and ‘linear relationship’ 

· informally describe how two quantities in a simple formula vary from each other 




	6.4
MAALF604  
	 
	Use linear, quadratic and exponential functions to model data in a variety of contexts. 

This is evident when the student is able to: 
· find the rule for a functional relationship corresponding to certain recursive rules (e.g. those involving constant difference() 
· use information obtained from the description of a context to obtain the values of key constants used to define the rule for an appropriate linear (model.

	Lesson 3:
	
	

	Changes in the movement of the lifts are controlled by changes in the graphical and symbolic representations. Students form and test conjectures about the changes needed in the symbolic and graphical representations to cause the lifts to meet a given condition at the end of their journey.

Possible Connections to CSF:


	6.1
MARSR601  
	 
	Formulate and test conjectures and generalisations.
This is evident when the student is able to: 
· identify key features of mathematical situations ( and make and test conjectures and generalisations, in both natural language and symbolic form, based on these features 

	6.2
MARSR602  
	 
	Interpret and make judgments about the quality of the reasoning in a mathematical argument expressed verbally or in symbolic form.
This is evident when the student is able to: 
· follow and verify a chain of reasoning 

· develop a convincing mathematical argument based on several pieces of related information.

	6.3
MARSR603  
	 
	Make judgments about the accuracy and suitability of the results obtained by using a mathematical model. 

This is evident when the student is able to: 
· test the results obtained in modelling contexts against reality 

· ( identify the assumptions involved in using these standard techniques and models (e.g. when using a function for the time of a journey based on distance travelled divided by average speed).

	6.1
MARSS601  
	 
	Choose and use a range of strategies for inquiry when responding to tasks and problems. 

This is evident when the student is able to: 
· make judgments about which strategies to apply in a particular situation 

· partition a task or problem into cases and solve each case separately, identify and solve a series of special cases, and generalise from these cases 

· create algebraic and other symbolic representations of situations as an aid in solving problems.

	6.2
MARSS602  
	 
	Communicate own responses to tasks and problems appropriate for this level to others.
This is evident when the student is able to: 
· present and explain the processes, outcomes and results of own response(s) to a task or problem to others.

	Lesson 4:

Velocity-Time graphs are introduced. The relationship between the area under a Velocity-Time graphs and the corresponding Position-Time graph is made explicit. This lesson establishes numerical relationships on which an understanding of informal calculus concepts may be built.

.

	Possible Connections to CSF:

	6.1
MAMEU601  
	 
	Calculate using rates and interpret graphs involving rates. 

This is evident when the student is able to: 
· use and interpret graphs of time against distance, displacement or speed (including using a graphics calculator or graphing package) 

· carry out rate calculations (


	6.2
MANUC602  
	 
	Solve problems involving rates, ratios and percentages. 

This is evident when the student is able to: 

· use known rates and ratios between two quantities to calculate one quantity given the other 

· determine rates and ratios from given values of directly related quantities 

· use ( rates ( to compare two situations 

	Lesson 5:
Linear equations relating to the quantification of the relationship between velocity-time graphs and position-time graphs are developed. The equations are strongly linked to the context and may assist students’ expectation that equations in particular and algebra in general can/should have real meaning. That meaning is derived from the context. The solution of these linear equations are tested against reality.
Possible Connections to CSF:

	6.2
MAALI602  
	 
	Use algebraic and graphical techniques to find, verify and interpret in context the solutions for linear and quadratic equations and inequalities.
This is evident when the student is able to: 
· solve analytically, and graphically represent and interpret the solution of, linear equations (in one variable 

· solve analytically, and graphically represent and interpret the solution(s) of, simultaneous linear (equations.

	6.3
MARSR603  
	 
	Make judgments about the accuracy and suitability of the results obtained by using a mathematical model. 

This is evident when the student is able to: 
· test the results obtained in modelling contexts against reality 

· ( identify the assumptions involved in using these standard techniques and models (e.g. when using a function for the time of a journey based on distance travelled divided by average speed).


