Multiple Representations with Technology
While there are other tools available (like Geometer’s Sketchpad - which I could not live without), I will focus on TI graphing calculators and Microsoft Excel - which are more readily available to students.

Tips for technology access for students:  I tell my students who do not own graphing calculators (a significant number in the lower level classes), that they have a number of options.  At a minimum, they need to have a scientific calculator (~$10).  If they have a PC at home, if you choose “View” from the menu in the built-in calculator, you can change it into a scientific calculator.  There is a website called “GraphCalc.com” which allows you to download a free graphing calculator - it is a small file, and it will actually graph in 3-dimensions.  They can also use a spreadsheet program like Microsoft Excel, which has the added benefit of learning how to use a tool that is used extensively in multiple career applications.

All of the graphing options above allow for multiple representations.  GraphCalc will not do scatterplots, so that can be a drawback if it is part of your instructional materials.

Tables, functions, and graphs:  To get things started, the TI graphing calculators very naturally allow for these three representations.  You can enter a function in the “Y=” menu, view its visual representation in the “GRAPH” menu, and create a tabular representation in the “TABLE” menu.  
If you have raw data, then you can enter it as LISTs, PLOT it to see it visually, and use the regression features of the calculator to generate a symbolic equation, and store it in “Y=”.

Microsoft Excel works most naturally from a tabular view, but will readily generate scatter plots and regression equations.

	Topic
	TI-83+
	Excel

	Scatterplots
	Enter values in lists (STAT - EDIT)

Set up a STATPLOT and ZOOM 9
	Enter values into columns

Select column and Insert - Chart

Choose XY-Scatter and format accordingly

	Tables
	When a function is in Y=, 2nd GRAPH will view a table of values - the settings on the table are set in TBLSET (2nd WINDOW)

Lists can be filled and functions used to fill in the next list
	This is the natural display

Columns can be filled quickly and are very interactive.

Changes in a single formula can update everything linked to that formula

	Regression
	Options found in the STAT-CALC menu.  Format after the regression command is 
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 to identify the x-list, y-list and function variable to store the answer.  

Can be set to automatically display r, and 
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values by selecting DiagnosticOn from the Catalog
The regression process automatically generates a list of Residual values that can be plotted.
	Once a scatterplot has been created, right-click on a data point and select “Add Trendline”, select the type of trendline, then click the Options tab and check boxes for “Display equation on graph”, and “Display R-squared” if desired.
Using this equation in a new column, a list of residuals can be generated.

Excel does not do sinusoidal regressions

	Exploring transformations

(Best done with Sketchpad - in my opinion)
	Enter multiple equations with different values for constants and compare.  Make sure FORMAT is set to ExprOn
	Scroll bars can be created to adjust constants with the click of a button and the graph modifies in with each click.  This takes some setting up, but I can provide a template.

	Step-by-step tracking of arrow diagrams
	Each stage of the function in the arrow diagram can be plotted to observe the visual effects of the operations being applied
	Column-to-column, each step of the arrow diagram can be applied, this shows the effects on the list, and all can be plotted to see the visual effects of the operations.

	Window adjustments
	Use the WINDOW menu.  If the graph doesn’t appear, use TRACE to figure out where it is.  Make sure CoordOn is set in the FORMAT menu.
	Excel will automatically choose a window based on the first and last values in the x-list.  These can be modified by right-clicking on an axis of the plot and choosing “Format Axis”  You need to do one axis at a time

	Bonus material could include: 

Parametric Mode

Sequence Mode
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