StarLogo TNG Math Activity
Teacher Guide


Spiral
Overview

Students program a turtle to draw spirals and learn to define, initialize, and get and set the value of a variable.
Objectives

· Practice visualization and problem solving skills

· Reinforce use of angles
· Define and use a variable
Materials

· StarLogo TNG files: 

· spiral.sltng

· spiral solution.sltng

· Student Worksheets (1 per pair of students): 

· Spiral Student Worksheet.doc

· Lesson on variables.doc
· LCD projector with computer

· Projector screen or white wall

· (Optional) Playing cards to randomly assign students

Student Pre-requisite knowledge
· Basic attributes of a square (4 congruent sides and congruent 90 degree angles)
· Rotation activity
Preparation:

· Copy project file onto student computers
Notes:

· A solution file is provided that shows a possible answer for spiral activity.
	Activity
	Notes
	Teacher Say
	Teacher Do

	Engage
	If both the “say” and “do” boxes have instructions in them, start with the ones in the highlighted box first.
	During the previous activity, you learned how to program a turtle to draw squares and rotate them to make a design. 
	

	Introduce task
	This is a fairly challenging programming activity because each side of the spiral is a different length. 
The idea is to let students program using what they know first and then introduce variables as a way to simplify the code and increase the level of abstraction.
	How might you use the blocks you’ve learned so far to program a turtle to draw a square shaped spiral?
	Project the Student Worksheet, esp. page 2 that shows the spiral drawings. 

You may want to review blocks like repeat and movement.

	Driver/Navigator Roles
	If there is an odd number of students, ask a volunteer to work alone that day.


	Review the two roles for pairs working together: 

· Driver: controls the mouse and keyboard 

· Navigator: tells the Driver what to do on the computer.

· Students should switch roles about halfway through the activity, at your signal


	

	Transition to Computers
	Feel free to make adjustments to partners as needed. The random assignment may be a useful way to experiment with different pairs, and allow students to work with different people.

However, you may want to have students pick their own partners sometimes, or assign them yourself.
	You will receive a card with a color and a number. The color tells you who will be driving first (pick a color – like red drives first today). The number pairs you randomly with another person and also assigns you to a computer, which are numbered. No switching cards.
	Shuffle and distribute playing cards to students.

If possible, call out a few numbers at a time for students to find and move to their assigned computers, to allow for orderly movement.



	Programming Activity
	Allow students to use what they know so far to attempt to duplicate the spiral. For students who successfully found a way to do this, ask them how they might think of doing the same thing with less code.
	
	Move around the room and give hints to continually move students towards successfully reproducing the spiral.

	Mini-lesson on how to define and use variables
	Although the lesson explains variable data types, and the difference between agent and shared variables, these concepts are not required to successfully complete the activity.
If you are short on time, focus on defining a number variable (either agent or shared), locating the blocks for using the variable (getting the value and setting the value) in the My Blocks palette, and initializing the variable in the setup block.
	
	Distribute the lesson on variables document and walk through the worksheet while demo-ing using the projected computer.

	Debrief
	
	Why is a variable useful in today’s programming activity?
	Discuss/share solutions to the challenges, as there is time.

	Wrap-Up
	
	Today, you learned how to define, initialize, and get and set the value of a variable. 
	


