StarLogo TNG Math Activity
Teacher Guide


Rotation
Overview
Students draw squares designs of rotated squares using basic movement and repeat blocks. This activity assumes no prior StarLogo TNG background.
Objectives

· Visualize and apply the concept of rotation about a point to draw a design with squares
· Recognize the usefulness of the “repeat” block to simplify programming and how it relates to patterns of a design with squares.

Materials

· Student worksheets (preferably printed in color or available on students’ computers)

· Guide to Navigating Spaceland

· Rotation Student Worksheet

· Computer connected to LCD projector
· Projector screen or white wall space

· StarLogo TNG files: 

· rotation.sltng

· rotation solution.sltng

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

· Copy project file onto student computers
Notes:

· A solution file is provided that shows one possible answer for drawing each design in the 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.
	What characteristics make a square different from other shapes, like a rectangle or a trapezoid? (a square has 4 congruent sides and 4 congruent 90 degree angles)

Squares are often used in designs.
Today we will program a turtle agent to draw designs that use squares.
	Maybe show some pics of designs that use squares as examples.

	Attention Signal
	Establish an attention signal like flickering the lights, hands up, or ring a small bell to let the students know that they need to stop what they’re doing and give you their full attention.


	Full attention means that you stop what you’re doing, stop talking, look at me, and ready to listen.

Turn to your neighbor and tell that person what you ate for breakfast this morning.
	Practice a few times.

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

Role play if students need to concretely see how the two roles work.
	Explain 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


	Write the roles on a chart paper and post it as a reminder and easy reference.

	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.



	Demo simulation model
	
	
	Open StarLogo TNG by double-clicking on the shortcut icon,
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and then click on the File menu > Open project, and navigate to the Math Activities folder and select to open file rotation.sltng.

	
	
	
	Demo how to create a turtle agent by double-clicking on the setup button in the Runtime window of Spaceland.

	
	
	
	Show how to use the mouse to zoom in and out, rotate, and pan in Spaceland.

Hand out the Spaceland Navigation handout to the navigator and give students 2 minutes to practice moving the camera in Spaceland. Have students switch roles and repeat.

	Demo Activity
	
	
	Show students the blocks that they will use to draw squares for today’s activity:
Traits > Pen down, Pen up

Movement > Forward, Back, Left, Right

Math > Pink Number block

Logic > Repeat

	
	
	
	Show students how to double click a block to have the turtle agent execute the command.

Show students how blocks snap together to form a stack and that double-clicking the stack executes all the commands in that order all at once.

Explain that clicking the setup button in the Runtime window resets the turtle’s position and erases all lines.

	Programming Activity
	Encourage students to think about the repeat block as equivalent to drawing 1 square. So to draw figure 4, students should think about how many squares they want to draw, thus leading them to consider a nested repeat block and how many 45 degree angles there are in a circle.
In the next lesson, students will learn how to define and call a procedure, which is a powerful programming practice of abstraction to build increasingly complex programs.
	
	

	Debrief
	
	Why is the repeat block useful?
What is the fewest number of blocks possible to draw figure 4?

How many different ways are there to draw figure 5?

What do all the different programs have in common?
	

	Wrap-Up
	
	Today, you learned how to draw squares that are rotated around a point to create a design of multiple squares.
	


