Introductory Robotics Unit 

Kathleen Crowe 

Modified by Jenny Chang
Days 3 – 5
Objective: Incorporate skills from previous lessons to design, build, and program a robot.
Materials:
LEGO Team Challenge kit #9790 (groups of 5 students per kit) 

ROBOLAB software 2.5.4 - Pilot Level IV (Inventor Level 2- optional) 

Pilot Level 4 Plan Sheet-Resource Section 
Pilot Level Icon sheet.-Resource Section 
Rubrics (optional)-Resource Section 
Log, journal, or paper 

Vocabulary:
	tools palette
	function palette
	modifiers
	string tool

	error message
	text
	land
	jump


Lesson:  Design Brief Challenge
Part One: Introduction 
1) Review building and programming skills students have learned. Have students brainstorm other types of robots they could build and program. Decide which ROBOLAB level the class will work with. 

2) If introducing Inventor Level 2, pull the program up on a teacher work station or computer for the class to view. Show how to access and “pin” the Tool and Function Palettes to the screen. An example program appears on the screen. Click on the arrow in the tools palette. Click on the screen and drag the arrow across all icons except for the stop lights. The icons will be highlighted. Click “delete” to erase the icons. 

3) Step through each palette. The functions palette will have the same icons students are already familiar with. Click on the “modifier” (power level) icon and pin the palette to the screen. Identify port icons and power level icons. Click on the “wait for” (clock) icon and pin the palette to the screen. 

4) Drag icons using the arrow tool onto the screen to create a simple program. Arrange the icons into steps similar to pilot level to help students organize their programs. Place modifiers under motors and sensors. After creating a program, wire with the string tool. Students must understand how to click on the “begin” and “end” of each icon to wire. Dragging the string tool across all icons will not connect the icons together. 
5) Practice deleting bad wires by pressing “Control –B” on a PC and “Apple-B” on a Mac. 

6) Point out the white arrow at the top left of the screen. If it is broken double click and an error list will appear. Step through how to use the error list to fix mistakes. If the arrow is not broken the students will be able to download their program. 

7) Also show students how to use the Help to learn about parts of icons and troubleshoot problems.
8) Introduce design brief. Have groups select projects from a list or assign all groups the same project to complete. Discuss materials, time, and specifications constraints and the importance of having them.

Part Two: Planning 
1) Groups of students should design their projects on graph paper. 

2) Approve designs.

Building

1) Groups build projects according to designs. Students will need to modify original ideas work.

2) Students should make sure projects are sturdy before planning ROBOLAB program.

Part Three: Programming and Testing 
1) Provide each group with a plan sheet. Students will cut out icons they need and place them on the plan sheet to show what their program will look like. 

2) If using Inventor Level 2, students may place icons on a piece of plain copy paper. Make sure the program is organized into clear steps. Try having students write labels for each step to make sure they understand what their programming is supposed to do. Also use a pencil or marker to “string” the icons together.

3) Once approved, students may program on the computer.

4) Download program into RCX Brick and test robot. Troubleshoot problems. Revise and retest until project is complete or time is up.

5) Hold a class demonstration.

Teacher tips:
1) Inventor Level 2: 

· Pressing the space bar will allow students to switch back and forth between the arrow and string tools. 

· Pressing the tab key will allow students to switch between the arrow, hand, text, and string tool.

· Students may program time in decimals (e.g. 1.5 seconds) by using the “wait for time” modifier. Place the “modifier constant” under the clock icon and type in the amount of time needed.

· A “land” and “jump” modifier is available for programs that need to repeat steps. 

Students may need to combine other materials with LEGO pieces to complete their projects. 

Refer to Design Brief Suggestions in the Resource Section for project ideas. 

ROBOLAB: Getting Started (The Lego Group; 1998) is a helpful resource to use with Inventor Level

Assessment: 
1) Groups should discuss the structure and design of their projects.

2) Each member of the group should be able to explain the program, problems that occurred along the way, and how the group solved the problems.

3) Have students individually record their experiences in a journal or log. Lower grades may illustrate their responses. 

a. Describe what your group built.
b. Describe your program and how you made the robot complete the task.
c. If your robot’s structure changed once your group started programming, explain the changes you made and why.
d. Describe what your robot did when you tested it for the class.
e. What would you change to improve your project? Why? 
