StarLogo TNG Math Activity
Teacher Guide


Polygon Scaling
Overview

Students program a turtle to draw similar sets of polygons.
Objectives

· Practice visualization and problem solving skills

· Reinforce use of angles
· Define and use a variable
· Declare and use procedures

Materials

· StarLogo TNG files: 

· polygons.sltng

· polygons solution.sltng

· Student Worksheets (1 per pair of students): 

· Polygon Scaling Student Worksheet.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, Frame activity, Spiral 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 spirals using a variable. Today we will combine everything you’ve learned, esp. variables and procedures, to draw polygons.
What is a regular polygon? (a polygon with all congruent sides and angles)

Do the two drawn triangles have the same shape? 

What does it mean for two or more triangles to have the same shape? How can you tell? (Two polygons have the same shape, aka are similar, when they have the same angles and corresponding sides are proportional)
	Draw a right triangle and a non-right triangle on the board or chart paper.

	Introduce activity
	Today’s activity is a series of programming challenges that require increasing amounts of abstraction.


	Today you will start by programming a turtle to draw a regular triangle, and then program it to draw two more triangles that are similar but larger in size.
	Project the Student Worksheet to show the screenshot of the similar triangles. 

	Mini-lesson on Slider block
	You will need a copy of the variables lesson worksheet for yourself. You may also want to give that to the students as a reference after this review.
	
	Use the variables lesson worksheet to review how to define a variable, and set its value using a slider.

Show how to set the value by dragging the slider and also to click on the number on the upper right corner of the slider to type in an exact value. The minimum and maximum values of the slider can also be set.

	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
	Students should do the challenges in order on the activity sheet. 

	
	Distribute the Student Activity sheet to the navigators.

Move around the room and give hints to continually move students towards successfully completing each programming challenge.

	Debrief
	
	What was the hardest part of today’s activity? 
	Discuss/share solutions to the challenges, as there is time.

	Wrap-Up
	
	Today, you learned how to create a program that accepts user input to draw sets of similar regular polygons with different lengths and sides.
	


