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Lesson 1: Scribbler Lights Up

Why do robots have lights? What does it take to turn them on and off and show different colors?  In this lesson we explore how to how to operate the LED lights on the Scribbler with code in BlocklyProp.  We will also learn more about the science of power and light used in robots.
By the time you complete this lesson you should be able to:

1. Create Blockly code to control the Scribbler robot

2. Load and run a program on the Scribbler robot

3. Program the 3 LED lights to turn on with different colors on the Scribbler robot

4. Turn your Scribbler's lights on and off and make them flash

5. Add notes to your code to describe what it is doing

6. Explain the difference between incandescent light bulbs and LED light bulbs

7. Explain the difference between DC power and AC power

8. Describe wave properties of light and the electromagnetic spectrum
Instructions: Complete only the activities and exercises that are 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. Completed the Getting Started Lesson.

	
	2. Reviewed the Lesson online information.

	
	3. Watched the Concepts video(s).

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

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

	
	Clear floor area to work with the Robot.

	
	Started BlockyPropClient software on the computer.

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

	
	Used the provided user name and password to login to website.

	
	Reviewed the LED Block Section of the Reference Guide Documentation.


Activity Checklist:

These activities are demonstrated in the activity video and the activity step-by-step instructions. Check off each step in this table as you complete it.
	
	LED Activity 1:  Turn on One Light 

	
	1. Go to BlocklyProp in the Internet Browser. From the Menu, start a New Project. Type ‘LEDs Activity 1’ as the Project name. Type ‘Control the LEDs on the Robot’ as the Project description. Leave the sharing as Private.

	
	2. Select Actions from the menu and Choose LEDs. Drag the block named Change These LEDs onto your worksheet.

	
	3. Leave Center check mark on and turn off left and right check marks. Set the Center LED color to green and leave left and right black.

	
	4. Save the project.

	
	5. Make sure that the Scribbler is plugged into the USB cable and attached to the computer. Put the Scribbler in Garage Mode - with wheels up so they don't touch the table.

	
	6. Turn on the Scribbler robot. Verify the Blockly code, then Load the program onto the robot. 

	
	7. After it is loaded, the code automatically runs on Scribbler.  Watch Scribbler to see if it does what the code told it to do. If it did not, follow the problem solving steps.

	
	8. Add some comments to the project. Select Control menu.  Drag out a Add Comment block and connect it above the Change These LEDs block. In the grey area of the block, type “LED Activity 1”.  Add another comment block and type “Programmer: “ and your name.

	
	9. Save the project.

	
	10. Next, save a copy of the program to the area on the computer were you are supposed to save your files (as directed by your instructor). From the menu choose Download Blocks.

	
	11. Fill out the worksheet questions for this activity.

	
	LED Activity 2:  Turn on all Lights

	
	1. Start a new project.  
· Project Name: LEDs Activity 2

· Board/Device type: Scribbler Robot

· Description: Set each LED to a Different color

· Sharing: Private

	
	2. Add Comments to describe the project. 

· Click Control, Choose Add Comment and Drag onto Worksheet

· Type into grey area ‘LED Activity 2’

· Add another Comment below first one and type “Programmer: “ and your name.

· Finally add another Comment below the second one and type in "Set each LED to a Different color"

	
	3. Add LED Block commands - duplicate them.
· Select Actions and LEDs. Let's choose the block that says Change These LEDs and drag it into our worksheet.

· Unselect the left and right check boxes and change the center color box to green.

· Right click on the LED Block and select Duplicate.

· In the copied block, unselect the center check box and select the left check box.

· Change the color of the left color box to red and change the center color box to black.

· Right click on the LED Block and select duplicate.

· In the copied block, unselect the left check box and select the right check box.

· Change the color of the right color box to amber and change the left color box to black.

	
	4. Add a pause between the LED blocks.
· Click Control, and choose the Wait block. Drag it onto the Worksheet  and click it under the first LED block.

· In the Wait block, change milliseconds to seconds, then change 500 to 1, so it will wait for 1 second.

· Right click on the wait Block and select duplicate then place the copy under the second LED Block.

· Right click on the wait Block and select duplicate then place the copy under the third LED Block.

	
	5. Save your project.  

	
	6. Upload and run the program on the Robot.
· Make sure that the Scribbler is plugged into the USB cable and attached to the computer (in Garage mode).

· Turn on the Scribbler Robot and verify that the Blue Light is on.

· Verify the project by clicking on the green circle with the checkmark on it. Verify code.

· Upload the program to the scribbler robot. by selecting the green circle with the down arrow on it. load and run.

	
	7. After it is loaded, the code automatically runs on Scribbler.  Watch Scribbler to see if it does what the code told it to do. Did each light come on one at a time, green, then red, then amber, with a pause between?  Press the Blue button on Scribbler to run the code again. 

	
	8. If the code did not work, review and correct the code blocks, Save it, and then Load it to Scribbler again.  

	
	9. Download the blocks file and copy it into the folder where you keep your files.

	
	10. Fill out the worksheet questions for this activity.

	
	LED Activity 3:  Flashing Christmas Lights

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

	
	2. From the Menu choose Save the Project as 

· Project Name: LEDs Activity 3

· Board/Device type: Scribbler Robot

· Description: Set each LED to a Different color

· Sharing: Private

	
	3. Change first Comment text to “LEDs Activity 3”

	
	4. Change the third Comment text to "Flash LEDs on and off"

	
	5. Add a loop to turn the lights on and off.
· Click Control and choose Loop Forever and drag onto Worksheet. Place it under the Comment blocks.
· Then drag the whole group of LED and Wait blocks into the Loop Block

	
	6. Change all the Wait blocks to 1 tenth of a second.

	
	7. Change all the LED blocks to set all the check marks on so it will turn off the LEDs that are not being set to a color. 

	
	8. Save the project.  

	
	9. Upload and test your project.

· Make sure that the Scribbler is plugged into the USB cable and attached to the computer (in Garage mode).

· Turn on the Scribbler Robot and verify that the Blue Light is on.

· Verify the project by clicking on the green circle with the checkmark on it. Verify code.

· Upload the program to the scribbler robot by selecting the green circle with the down arrow on it. Load and run.

	
	10. After it is loaded, the code automatically runs on Scribbler.  Watch Scribbler to see if it does what the code told it to do. Did the lights flash quickly from one to the next and continue to flash like Christmas lights?  

	
	11. If the code did not work, review and correct the code blocks, Save it, and then Load it to Scribbler again.  

	
	12. Download the blocks file and copy it into the folder where you keep your files.

	
	13. Fill out the worksheet questions for this activity.


Your Turn Challenges:

Follow these steps to create the code, and add a screen capture of your code to the last step.
A: Make Scribbler act like a Police or Ambulance vehicle:

1. Open My Projects and select LEDs Activity 3 (if not already open).

2. Save the Project as LEDs Activity 4.

3. Can you change the code to make the flashing lights look more like a police or ambulance with red lights flashing?

4. Try it and make adjustments until you have it working.

5. Save your project.

6. Download the blocks file and copy it into the folder where you keep your files. 

7. Place a screen capture of your code here:
Questions

Part 1: Activity Observations and Questions
Enter your observations for the activities here:

1. Why is it a good idea to prop the scribbler up so its wheels don’t touch the table (garage mode)?

2. What are the 3 lights on Scribbler called and where are they located? 

3. What does indicate mean and how did we apply it to Scribbler lights?

4. What are the colors of the LEDs on Scribbler?

5. What happened when you ran the code on Scribbler in each activity (what did you observe the robot do)?

a. Activity 1:

b. Activity 2:

c. Activity 3:

d. Activity 4:

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

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

8. Insert a screen capture of your code for the activities here:
a. Activity 1:

b. Activity 2:

c. Activity 3:

d. Activity 4:

Part 2: Coding Questions

1. What software did we use to control Scribbler?

2. What code block did we use to control the LED lights?

3. What does the check mark do in the light control block?

4. How do you set the color of the LED with the block?

5. What code block did we use to add a pause?

6. What code block did we use to add comments to the code?

7. What code block did we use to make the code repeat over and over again?

Part 3: Lesson STEAM Questions (from Concept videos in Start section)

Instructions: Type your answer AFTER each question, don’t fill in the blanks.

1. What kind of device generates light by creating a chemical reaction between two components? 

2. What does the acronym LED stand for?

3. Who was the inventor of the Incandescent light bulb?
4. Which gets warmer an LED light or an incandescent light? Why?

5. What does energy efficiency mean?

6. Compare and Contrast LED light and incandescent light.

7. What is a common way to generate DC power? 

8. Which is found in the electric outlets in a home or building – AC power or DC power? 

9. Compare and Contrast AC power and DC power.

10. The Earth has been receiving light and energy from the ___ for millions of years.

11. Electromagnetic radiation is a form of energy produced when ___ is fused into ___.

12. The photons that carry light energy to the Earth are in the form of ____.

13. The visible light we see from the sun is part of the ____ spectrum.

14.  The ___ is the distance between one crest and another in a light wave.

15. Light waves can be modeled as a wave of changing __ and __ fields. 

Enrichment Exercises
These exercises are OPTIONAL. Ask your instructor BEFORE beginning them.
1. Write a paper to Explain how to save energy by replacing Incandescent Bulbs with LEDs.
Explore more about incandescent bulbs and LEDs. Begin at this website: https://www.energystar.gov/products/lighting_fans/light_bulbs/learn_about_led_bulbs
What are the proper terms that are used to describe the lights and their brightness?  Learn how to compare their light output and their cost of operation.  You may want to try the Savings Calculator Spreadsheet and use your home’s lights to see what the savings could be.  Or you may use the lights of a “typical American home”. You may want to create graphs that compare the light output and the cost of operating incandescent bulbs to LED bulbs.  
Write a paper to describe your findings along with illustrations and graphs. The paper should explain how to save energy by replacing Incandescent Bulbs with LEDs.  It should have an introduction, several points that you are making in their own paragraphs, and a conclusion.  After the conclusion, include your sources of information. 
2. Design and Describe a Science Experiment or model to demonstrate one property of light wave energy.
First, play with this interactive model about bending light: https://phet.colorado.edu/en/simulation/bending-light
Challenge: Design an experiment or a model using LEDs and other materials to demonstrate your understanding of this statement:  

(When light shines on an object, it is reflected, absorbed, or transmitted through the object, depending on the object’s material and the frequency (color) of the light.)

You do not have to conduct the experiment, just describe it, draw what it would look like, and define how you would demonstrate and prove your hypothesis. Here are a few questions to get you started thinking:

a) What materials would you use to demonstrate reflection, absorption, or transmission of light through an object?  What objects would you use?
b) The experiment should follow the Scientific Method (see diagram).  What is your hypothesis?  Start with the statement above, but limit your hypothesis to something you can prove or disprove.

c) How would you set up the experiment? What data would you gather to analyze?
d) What colors of LEDs would you use and why?  What technologies would you use and why?  Could you use the LEDs on the Scribbler? 

e) What constraints are placed on the experiment? 
A well-planned experiment would include answers to all of these questions.

[image: image1.png]Scientific Method





Scribbler Blockly Lesson 01 Worksheet

Page | 10

