

Program: Exploring Robotics with Cubelets

Class Overview

Cubelets exploration centers on activities that the students will complete.  During this process, they will learn new vocabulary, work with new components and design their own robotic systems to accomplish a task.

Section 2 and Section 3 of the Activities will be used for these sessions.  Section 1 is for a 1 to 2 day quick overview of the Cubelets, and will be skipped for this program.

Group sizes can vary from 1 to 4 students.

Most activities are designed to last from 40 to 60 minutes and can be varied based on time available and student interest.

Setup and clean-up times take about 5 to 10 minutes for the teachers to unpack and re-pack the Cubelets.

Note: Most activities include an option for students to write about their robot activities and share the writing with the class or others.  While this is recommended to reinforce reading and writing skills, it is not a requirement and teachers may decide to do this with all, some, or none of the lessons.

Typical day activity flow:
00:00 to 00:10- Welcome Students, unpack Cubelets, answer questions

00:10 to 00:30- Complete first lesson (usually 20 minutes)

00:30 to 00:35- Pass out blocks required and explain next lesson

00:35 to 00:55- Complete second lesson (usually 20 minutes)

00:55 to 01:00- Collect and store Cubelets
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Program: Exploring Robotics with Cubelets 
Cubelets Robotics Lessons
Linked document with each day’s activities are included below.   If you have more session days available, you may choose to incorporate more report writing and/or add in more 20 minute free form play with Lego blocks, using the yellow block attachment (see session 16 instructions).  Or you may also use the Engineering Lessons.
Session 1: (~60 Minutes)
Welcome and Setup Cubelets (~20 minutes)

-Introduction to Cubelets, and quick overview by teacher

-Review care and usage of the blocks, and demonstrate some things they can do

Complete: Unit 01 Robot Creatures & their Behavior, Part I (~30 minutes)

http://robotcourse.com/cubelets/Section2-Unit01-RobotCreatures.htm
Tear down and clean up Cubelets (~10 minutes)
Session 2: (~60 Minutes)
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for Part 2 of activity started in Part 1

Complete: Unit 01 Robot Creatures & their Behavior, Part 2 (~20 minutes)

http://robotcourse.com/cubelets/Section2-Unit01-RobotCreatures.htm
A group wrap‐up exercise or capstone challenge with the Cubelets (~20 minutes)
-Let the students test what they learned to explore and build new types of robots with the blocks they used in lesson 1 and 2.
Tear down and clean up Cubelets (~10 minutes)

Session 3: (~60 Minutes)
Welcome and Setup Cubelets (~5 minutes)

-Pass out blocks used in parts 1 and 2 for students to use as reference.

Complete: Unit 01 Robot Creatures & their Behavior, Part 3 (~30 minutes) http://robotcourse.com/cubelets/Section2-Unit01-RobotCreatures.htm
Have the students groups share their papers and drawings with other groups (~20 minutes)
Tear down and clean up Cubelets (~5 minutes)

Session 4: (~60 Minutes)
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for Part 1 of activity started in Unit 2

Complete: Unit 02 Cubelets Robot Building Challenges, Part 1 (~20 minutes)
-Warm up: Secret Senses
http://robotcourse.com/cubelets/Section2-Unit02-RobotBuildingChallenge.htm
Complete: Unit 02 Cubelets Robot Building Challenges, Part 2 (~25 minutes)
-Additional Challenges: Driving Robots
http://robotcourse.com/cubelets/Section2-Unit02-RobotBuildingChallenge.htm
Tear down and clean up Cubelets (~5 minutes)

Session 5: (~60 Minutes)
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for Part 3 of activity started in Unit 2

Complete: Unit 02 Cubelets Robot Building Challenges, Part 3 (~30 minutes)
-Capstone Challenges
http://robotcourse.com/cubelets/Section2-Unit02-RobotBuildingChallenge.htm
Have the students share their creations, notes and drawings with other groups (~15 minutes)

Tear down and clean up Cubelets (~5 minutes)

Session 6: (~60 Minutes)
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for Part 2 of activity started in Unit 2

Complete: Unit 02 Cubelets Robot Building Challenges, Part 2(~20 minutes)
-Warm up: Secret Thoughts
http://robotcourse.com/cubelets/Section2-Unit02-RobotBuildingChallenge.htm
Complete: Unit 02 Cubelets Robot Building Challenges, Part 2 (~25 minutes)
-Additional Challenges: Thinking Robots
http://robotcourse.com/cubelets/Section2-Unit02-RobotBuildingChallenge.htm
Tear down and clean up Cubelets (~5 minutes)

Session 7: (~60 Minutes)
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for Part 3 of activity started in Unit 2

Complete: Unit 02 Cubelets Robot Building Challenges, Part 3 (~30 minutes)
-Capstone Challenges
http://robotcourse.com/cubelets/Section2-Unit02-RobotBuildingChallenge.htm
Have the students share their creations, notes and drawings with other groups (~15 minutes)

Tear down and clean up Cubelets (~5 minutes)

Session 8: (~60 Minutes)
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for activity

Complete Unit 03 Characteristics and Categories with Cubelets, Part I (~40 minutes)
http://robotcourse.com/cubelets/Section2-Unit03-Characteristics.htm
Tear down and clean up Cubelets (~10 minutes)

Session 9: (~60 Minutes)
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for activity

Complete Unit 03 Characteristics and Categories with Cubelets, Part 2 (~40 minutes)
http://robotcourse.com/cubelets/Section2-Unit03-Characteristics.htm
Tear down and clean up Cubelets NOTE: Select two robots from different groups to keep assembled for discussion in the next session (~10 minutes)

Session 10: (~60 Minutes)
Welcome and Setup Cubelets (~10 minutes)

-Bring out assembled robots from Session 9 to display for the students

Complete Unit 03 Characteristics and Categories with Cubelets, Part 3 (~45 minutes)
http://robotcourse.com/cubelets/Section2-Unit03-Characteristics.htm
Tear down and clean up Cubelets (~10 minutes)

Session 11: (~60 Minutes)
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for activity

Complete Unit 04 Cubelets and Cause and Effect, Part 1 (~40 minutes)
http://robotcourse.com/cubelets/Section2-Unit04-CauseEffect.htm
Tear down and clean up Cubelets (~10 minutes)

Session 12: (~60 Minutes)
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for activity

Complete Unit 04 Cubelets and Cause and Effect, Part 2 (~40 minutes)
http://robotcourse.com/cubelets/Section2-Unit04-CauseEffect.htm
Tear down and clean up Cubelets (~10 minutes)

Session 13: (~60 Minutes)  (May be stretched to 2 or 3  additional class sessions)

Note: This part can be coordinated with reading, writing, and art lessons.  Students write a cause and effect paper about robots from part 1 and part2. 

Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for activity

Complete Unit 04 Cubelets and Cause and Effect, Part 3 (~40 to 120 minutes)
http://robotcourse.com/cubelets/Section2-Unit04-CauseEffect.htm
Have the students share their reports with other groups (~15 to 30 minutes)

Tear down and clean up Cubelets (~10 minutes)

Session 14: (~60 Minutes)
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for activities 
(Note we are skipping Part 1 and 2 in this unit because the robots they build are similar to other units already done.)

Complete Unit 05 – Easy Cubelets Robotics, Part 3 (~15 minutes)
http://robotcourse.com/cubelets/Section2-Unit04-CauseEffect.htm
Complete Unit 05 – Easy Cubelets Robotics, Part 4 (~15 minutes)
http://robotcourse.com/cubelets/Section2-Unit04-CauseEffect.htm
Tear down and clean up Cubelets (~10 minutes)

Session 15: (~60 Minutes) 

Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for activity

Complete Unit 06 More Robot Building Challenges, Part 1 Robots With Jobs (~20 minutes)
http://robotcourse.com/cubelets/Section2-Unit06-MoreRobotBuilding.htm
Complete Unit 06 More Robot Building Challenges, Part 2 Robots On the Move (~20 minutes)
http://robotcourse.com/cubelets/Section2-Unit06-MoreRobotBuilding.htm
Tear down and clean up Cubelets (~10 minutes)

Session 16: (~60 Minutes) 

Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for activity

Complete Unit 06 More Robot Building Challenges, Part 3 Robots In the Dark (~20 minutes)
http://robotcourse.com/cubelets/Section2-Unit06-MoreRobotBuilding.htm
-Pass out Lego Blocks that can be used with Cubelets

Free Play with Lego Blocks and Cubelets. (~20 minutes)
How can we add additional capability to our Cubelet robots with Lego blocks?

What additional functions can we add?  What jobs could our robots accomplish?

Tear down and clean up Cubelets (~10 minutes)

Cubelets Engineering Lessons 
These lessons are designed for 4th through 8th grade classes (or may be adjusted for younger grades with changes to descriptions and providing more guidance. See suggested age variations in lessons).  Students explore engineering and design principles, innovation and making as a way to solve problems, and practice designing robotic solutions with Cubelets.
Session 1: 
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for activity

-Pass out the worksheet for activity (last page of pdf document)

Complete Lesson 1 Part 1 Understanding Engineers and Problem solving (~20 minutes)
http://robotcourse.com/cubelets/lesson_plans/1_Intro_to_Engineering.pdf
Complete Lesson 1 Part 2 Hands­on with Cubelets robots (~20 minutes)
http://robotcourse.com/cubelets/lesson_plans/1_Intro_to_Engineering.pdf
Tear down and clean up Cubelets (~10 minutes)

Session 2: 
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for activity

Complete Lesson 2 Part 1: What does it do? (~20 minutes)
http://robotcourse.com/cubelets/lesson_plans/2_How_does_it_work.pdf
Complete Lesson 1 Part 2: Revisit Robots, Revise your understanding Hands­on with Cubelets robots (~20 minutes)
http://robotcourse.com/cubelets/lesson_plans/2_How_does_it_work.pdf
Tear down and clean up Cubelets (~10 minutes)

Session 3: 
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for activity

Complete Lesson 3 Part 1: Tinkering and Reorienting

 (~20 minutes)
http://robotcourse.com/cubelets/lesson_plans/3_Reverse_Engineering.pdf
Complete Lesson 3 Part 2: Tinkering and Rebuilding (~20 minutes)
http://robotcourse.com/cubelets/lesson_plans/3_Reverse_Engineering.pdf
Tear down and clean up Cubelets (~10 minutes)

Session 4: 
Welcome and Setup Cubelets (~7 minutes)

-Pass out blocks required for activity

Complete Lesson 4 Part 1: Using Criteria to evaluate success
 (~15 minutes)
http://robotcourse.com/cubelets/lesson_plans/4_Criteria_and_Constraints.pdf
Complete Lesson 4 Part 2: Solving Problems with Constraints and Criteria (~15 minutes)
http://robotcourse.com/cubelets/lesson_plans/4_Criteria_and_Constraints.pdf
Complete Lesson 4 Part 3: Capstone Cubelets Challenges (~15 minutes)
http://robotcourse.com/cubelets/lesson_plans/4_Criteria_and_Constraints.pdf
Tear down and clean up Cubelets (~8 minutes)

Session 5: 
Welcome and Setup Cubelets (~10 minutes)

-Pass out blocks required for activity

Complete Lesson 5 Part 1: Understanding Design Thinking (~20 minutes)
http://robotcourse.com/cubelets/lesson_plans/5_Design_Thinking.pdf
Complete Lesson 5 Part 2: Practicing Design with Cubelets (~20 minutes)
http://robotcourse.com/cubelets/lesson_plans/5_Design_Thinking.pdf
Tear down and clean up Cubelets (~10 minutes)

Ideas for Additional Engineering Sessions:
(1) Combine Cubelets with Legos.  Encourage students to use Legos to create additions for their cubelet robots that enhance the design of the robot so that it can accomplish some task.  For example, how could the robot push something?  How could the robot turn something?  How could the robot carry or move something from one place to another?  How can the sensors cause some action to start or stop?  
(2) Design Challenge Competition.  Students are given a problem to solve (this is where the teacher gets creative or brainstorms with others). The problem should be open ended enough so there are multiple ways of accomplishing it.  Walk student through defining the problem, who will use the solution, and how they will use it. Then students use a combination of Cubelets and Legos to build a solution to the problem.  They go through the entire design cycle and document each part.   Then they develop a report where they describe the problem and their solution and illustrate the design of their robot and how they solved the problem.  Judges may be brought in to judge the competition.  Students present their robots and illustrate how they solve the problem to the judges. Points are awarded for the design, the report, and the presentation.   Awards and prizes are given for best solution, best report, best presentation, etc.  Note: Students may work in groups, and all must be given access to the same Lego sets and Cubelets. 
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