Exploring Robotics with Scribbler and Blockly
 Lesson 4 Activity Worksheet
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How do robots communicate? Can they learn to write?

The purpose of this lesson is to learn how to turn the robot at angles and move in arcs and circles, and spin around. You will also learn how Scribbler gets its name by inserting a pen and creating a drawing.  By the end we will navigate a maze.

Time to Complete

· 1 hour for Hands-on Activities

· 2 hours for Optional Exercises
By the time you complete this activity you should be able to:

· Program the Scribbler Robot to spin around, turn in a circle, and rotate to angles

· Create drawings with Scribbler using a Pen in the pen port

· Use the Motor blocks to control Scribbler movement

· Navigate a maze by programming Scribbler actions

· Describe how the direction of wheels change to draw circles

· Describe how modifying the speed of each wheel effects how the robot moves

· Describe how to draw an S shape using the Scribbler

· Calculate the time needed for the Scribbler to draw different sizes of circles and arcs

· Develop a table that defines the time and speed needed to correspond to size of circles and arcs drawn

· Define and be able to measure the diameter, radius, and circumference of a circle
Instructions: Complete the activities and exercises assigned by your teacher. Put an X in the box for each item as you complete the parts of the activities. Answer the questions. When done, turn in this completed worksheet to your Teacher. 

Pre-Activity Check List:
	
	1. Reviewed the Lesson online information.

	
	2. Watched the Concepts video(s).

	
	3. Scribbler battery is charged (blue light is on).

	
	4. Scribbler is connected to a computer via USB cable and wheels are up in ‘garage mode’.

	
	5. Clear floor area to work with the Robot.

	
	6. Started BlockyPropClient software on my computer and pressed Connect.

	
	7. Have blockly.parallax.com website open in Internet Browser.

	
	8. Have used my user name and password to login to website.

	
	9. Sharpie and paper OR a dry erase white board and dry erase marker.    NOTE: Do NOT use a sharpie on the white board.


Activity Checklist:

	
	Arc Activity 1 - Move in an Arc using Drive Distance

	
	1. Start a new Project 

a. Project Name: Arc Activity 1

b. Board/Device type: Scribbler Robot

c. Description: move forward on one wheel at a speed of 50 and the other at a speed of -50 for 5 seconds

d. Sharing: Private

	
	2. Add comments to describe the project.

a. Add a comment and type ‘Arc Activity 1’

b. Add another Comment and type “Programmer: “ and your name.

c. Add another Comment  and type in "move forward on one wheel at a speed of 50 and the other at a speed of -50 for 5 seconds"

	
	3. Add a Drive at Speed of (%) Block and set these parameters:
a. left motor: 50

b. right motor: -50

c. for (milliseconds, 0 is continuous):5000

	
	4. Save the project.

	
	5. Upload and run the project.

	
	6. Watch the program run on the robot. Did it work as you expected? You can see it run again by pressing the Blue reset button on the robot.

	
	7. Put a pen in the center of the robot, place it on paper, Press the Reset button and watch it draw the arc.

	
	Arc Activity 2 - Draw an Arc

	
	1. Open My Projects and select Arc Activity 1 (if not already open).

	
	2. From the Menu choose Save the Project as 

a. Project Name: Arc Activity 2

b. Board/Device type: Scribbler Robot

c. Description: speed of 100 (positive) on the right side and a speed of 10 (positive) on the left side.

d. Sharing: Private

	
	3. Change first Comment text to "Arc Activity 2".

	
	4. Change the third Comment text to "speed of 100 (positive) on the right side and a speed of 10 (positive) on the left side."

	
	5. Change drive speeds of (%)

a. left motor: 10

b. right motor: 100

c. for (milliseconds, 0 is continuous): 5000

	
	6. Save the project.

	
	7. Upload and run the project.

	
	8. Watch the program run on the robot. Did it work as you expected? You can see it run again by pressing the Blue reset button on the robot.

	
	9. Put a pen in the center of the robot,  put it on paper, press the reset button, and watch it draw.

	
	10. Can Scribbler draw an arc in the opposite direction?  Try switching the left and right motor values and see if it will draw an arc backward.

	
	Arc Activity 3 - Draw a Circle

	
	1. Open My Projects and select Arc Activity 2 (if not already open).

	
	2. From the Menu choose Save the Project as 

a. Project Name: Arc Activity 3

b. Board/Device type: Scribbler Robot

c. Description: Write a program that will make a full circle..

d. Sharing: Private

	
	3. Change first Comment text to "Arc Activity 3".

	
	4. Change the third Comment text to "Write a program that will make a full circle."

	
	5. Change drive speeds of (%)

a. left motor: 10

b. right motor: 100

c. for (milliseconds, 0 is continuous): 10000

	
	6. Save the project.

	
	7. Upload and run the project.

	
	8. Watch the program run on the robot. Did it work as you expected? You can see it run again by pressing the Blue reset button on the robot.

	
	9. Put a pen in the center of the robot,  put it on paper, press the reset button, and watch it draw.

	
	10. Did it draw a complete circle? if not, try adjusting the milliseconds until you have a complete circle.

	
	11. Can Scribbler draw a circle in the opposite direction? Try switching the values of the Left and Right motors and see if Scribbler will draw backward.

	
	Your Turn - Draw an 8 inch diameter circle

	
	1. Write a program to draw an 8 inch diameter circle.

	
	2. Create a table to record the Left Motor, Right Motor, Time, Radius, and Diameter of Circle.

	
	3. Experiment with different settings until you have an 8 inch diameter circle, record the settings for each experiment in the table. The last entry should be your 8 inch circle.

	
	Arc Activity 4 - Spin in place using Drive Radius

	
	1. Start a new Project 

a. Project Name: Arc Activity 4

b. Board/Device type: Scribbler Robot

c. Description: 180 Degrees, Radius 0, Speed 50.

d. Sharing: Private

	
	2. Add comments to describe the project.

a. Add a comment and type ‘Arc Activity 4’

b. Add another Comment and type “Programmer: “ and your name.

c. Add another Comment and type in "180 Degrees, Radius 0, Speed 50."

	
	3. Click Actions, then Motors and drag the Drive a Turn block into the Worksheet. Change the parameters to:

a. that is (+/- degrees): 180

b. around a radius in (+/-) inches of: 0

c. at speed (%): 50

	
	4. Save the project.

	
	5. Upload and run the project.

	
	6. Watch the program run on the robot. Did it work as you expected? You can see it run again by pressing the Blue reset button on the robot.

	
	7. Put a pen in the center of the robot,  put it on paper, press the reset button, and watch it draw.

	
	8. Experiment with changing the speed value to see what effect it has on the drawing. Try slow (25%) and fast (100%).

	
	Arc Activity 5 - Draw an Arc using Drive Radius

	
	1. Open My Projects and select Arc Activity 4 (if not already open).

	
	2. From the Menu choose Save the Project as 

a. Project Name: Arc Activity 5

b. Board/Device type: Scribbler Robot

c. Description: 90 Degrees, Radius 2, Speed 50.

d. Sharing: Private

	
	3. Change first Comment text to "Arc Activity 5".

	
	4. Change the third Comment text to "90 Degrees, Radius 2, Speed 50."

	
	5. Change drive a turn

a. that is (+/- degrees): 90

b. around a radius in (+/-) inches of: 2

c. at speed (%): 50

	
	6. Save the project.

	
	7. Upload and run the project.

	
	8. Watch the program run on the robot. Did it work as you expected? You can see it run again by pressing the Blue reset button on the robot.

	
	9. Put a pen in the center of the robot,  put it on paper, press the reset button, and watch it draw.

	
	10. Experiment with changing the speed value to see what effect it has on the drawing. Try slow (25%) and fast (100%).

	
	Arc Activity 6 - Draw a 6 inch Circle using Drive Radius

	
	1. Open My Projects and select Arc Activity 6 (if not already open).

	
	2. From the Menu choose Save the Project as 

a. Project Name: Arc Activity 6

b. Board/Device type: Scribbler Robot

c. Description: 360 Degrees, Radius 3, Speed 50

d. Sharing: Private

	
	3. Change first Comment text to "Arc Activity 6".

	
	4. Change the third Comment text to "360 Degrees, Radius 3, Speed 50"

	
	5. Change drive a turn

a. that is (+/- degrees): 360

b. around a radius in (+/-) inches of: 3

c. at speed (%): 50

	
	6. Save the project.

	
	7. Upload and run the project.

	
	8. Watch the program run on the robot. Did it work as you expected? You can see it run again by pressing the Blue reset button on the robot. 

	
	9. Put a pen in the center of the robot,  put it on paper, press the reset button, and watch it draw. Make any necessary changes to the project and try again until it works.

	
	10. Experiment with changing the speed value to see what effect it has on the drawing. Try slow (25%) and fast (100%).


Your Turn Challenges:
Your Turn - Draw two lines at a right angle

1. Create a program that will draw a 6” straight line, spin 90 degrees in place to the right and then draw another 6” straight line, using any of the Drive commands. The result should be two straight lines joined at a sharp right angle turn (or an L shape).
2. Record the drive commands you used, left speed, right speed, and other values for the commands here.
3. Insert a screen capture of your code here.

Your Turn - Make Amazing Turns to Run a Maze

1. Now that you have mastered both straight lines and turns, let’s put your knowledge to work.  Time for some Amazing Turns!

2. Your Instructor will show you a maze that you must navigate with your Scribbler. 

3. Program your robot to complete the maze.  You will be using the pen/marker to trace your path in the maze.  You are not allowed to go outside of the boundaries of the maze.  You must complete the entire maze to finish.  This may take multiple trials.  Hint: It helps to know the measurements of each section of the maze.
4. Record measurements and any information you need to create your code here:

5. How did you do in the maze?  Were you able to complete it?

6. What would you do different next time to improve?

Your Turn - Turn Scribbler into a Pizza Slicing Robot.

1. First create a program to draw a circle to represent the Pizza. Calculate the exact center of the circle (radius) and manually use a ruler to measure and draw a cross there, marking the center.
2. Record the drawing commands you used and their parameters for creating the circle here:

3. Next create the Pizza cutting program. In this program, when Scribbler's Pen is set in the center cross of the circle, it will rotate and move forward the amount of the radius of the circle to draw one slice of pizza. The robot then turns around and travels back to the center. Then the robot rotates again and travels the radius to draw the next slice, as if it is cutting it. This process repeats as needed, to draw all the slices.
4. In a table record the degrees, radius, speed, and the angle of rotation for the cut for each of the 8 slices that you cut when each "slice" is 45 degrees.
	Degrees
	Radius
	Speed
	Angle of Rotation

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


5. Were you able to get this to work?  If not, what did you try and why didn’t it work?
Activity Questions
1. Were you able to draw arcs and circles with the Scribbler robot?

2. Were you able to successfully complete all the activities?     If not, why - what happened?

3. Did the robot operate as you anticipated?   If not, what happened?

4. Were you able to create the shapes correctly the first time, or did it take many tries?

5. What was the hardest part about completing the maze?

Coding Questions

1. Driving both wheels forward (or both backward) at different speeds creates what kind of turn?   

2. Driving both wheels forward (or both backward) at the same speed creates what kind of turn?

3. Driving one motor, but leaving the other stationary (0 speed), creates what kind of turn?

4. What code blocks can be used to draw arcs?
5. What code blocks can be used to draw circles?

6. What parameter did you change to draw a circle instead of an arc? 
7. What are the parameter settings in a drive radius block to get a zero-turn-radius or pivot in place motion?

8. Why is it better to use the drive motor and drive radius blocks instead of the drive block command to make turns?
9. What effect does the speed parameter have in the Drive Radius command? What changes when the speed is slow (25%), medium (50%), or fast (100%)? 

10. What effect does a change in the time (milliseconds) have with the drive speed command?
Lesson STEAM Questions (from Concept videos in Start section and links in Resources section)
1. What measuring tools can you use to draw a circle?

2. Type the answers to fill in the blanks below. 

a. The _ is the distance around the outside edge of the circle.
b. The __ is the length of a straight line across the center of a circle, touching two points on its edge.

c. The __ is the distance from the center of the circle to one point on the circle.

d. The __ is the amount of space inside the circle.

a:    b:   c:   d:

3. What is the mathematical formula for calculating the circumference of a circle?

4. Suppose Scribbler travels around the circumference of a circle which has a radius of 20 cm. How far did it travel? Show your calculation.

5. How many degrees are in a complete circle? 
6. How many degrees are in a half circle?
7. An S shape is created by combining what?
8. What measurement tool can you use to determine the degrees of turn? (answer is in resources section)
9. A pizza slice which goes to the center of the circle is called what? (answer is in resources section)

10. What is the area of a circle that has a radius of 2 inches (answer is in resources section)? Show your calculation.
Enrichment Exercises

These exercises are OPTIONAL. Ask your instructor BEFORE beginning them.

1. Create your own art with circles, arcs, and curves.   Use a combination of math tools (compass, protractor, ruler) and Scribbler programs to create a drawing and then add color to make it a work of art.  Use a variety of different sizes of circles, arcs, curves, and straight lines at various angles in the drawing.  Write a short paper to describe how you created the art, and turn it in with the drawing.
2. Create your own maze.  Draw your own maze for Scribbler to go through, including a combination of serpentine-like curved sections and straight sections. Then create the program necessary to go through the maze both forward and backward. Turn in your maze drawing, a screen capture of your blockly code, and a video of Scribbler going through the maze.

3. Create a CAD drawing. Use a CAD software (such as TinkerCAD, AutoCAD, or Sketchup ) and create a drawing with a variety of objects that are made up of circles, arcs, and curves (or 3D tubes, cylinders, spheres, and half spheres) included in the drawing.  Turn in the drawing, a description of the CAD tool you used and the drawing commands used, and a screen shot of the drawing in the CAD tool.
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