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PATHWAY:  
Energy Systems
COURSE:  

Energy and Power Technology 
UNIT 13: 

ENRG-EP-13 Robotics Culminating Activity
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Annotation: 
Students will complete a culminating robotics activity that will utilize concepts learned throughout the year dealing with simple machines, electricity, and fluid power.  

*Note: This is one of three culminating activities that can be chosen for this course.  
Grade(s):  

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  

30 Hours
Author: 

Tim Schmitt
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
ENGR-EP-1
Students will utilize the ideas of energy, work, power, and force to explain how systems convert, control, transmit, and/or store energy and power. 

a. Describe processes by which energy stored in a system may be used to do work. 

b. Use Newton’s Laws to calculate the net force acting or exerted by a system. 

c. Determine the amount of work done by or on a system. 

d. Outline the difference between energy and power. 

e. Give examples of how conduction, convection, and radiation are considered in the selection of materials for buildings and in the design of a heating system. 
ENGR-EP-2
Students explain how simple machines are used to do work. 

a. Calculate the mechanical advantage for different types of simple machines. 

b. Show through calculation or build models how simple machines affect the amount of work necessary to complete a task. 

c. Compare and contrast the ideal and actual mechanical advantage for different types of simple machines and explain the impact of these differences in the design of machine. 

d. Determine the relationship of force and speed when either is changed by the advantage of a mechanical device. 
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Enduring Understandings: 
Energy systems are inextricably connected to robotics, and thus we must understand energy systems to rely on robots that provide essential services for daily life.
Essential Questions: 
· What types of energy systems are in a basic robot?
· How does math play a role in robot design?

· What programming techniques can be used to maximize robot efficiency?  

· How do variables affect the outcome of a robotic program?  

· Why does mechanical advantage matter?

Knowledge from this Unit:  
Students will be able to: 
· Discuss how math plays a role in robot design.
· Identify what variables affect the outcome of a robotics program.

· Explain why mechanical advantage matters.

· Recall the types of energy systems in a basic robot.
Skills from this Unit:  

Students should be able to:
· Build a basic robot to accomplish a specific task.  

· Drive a robot using remote joysticks.

· Operate a robot using an autonomous program.  
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Assessment Method Type: 
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	x
	Group project

	
	Individual project

	X
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	_x_ Self-check rubrics   

__ Self-check during writing/planning process

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
Driver Control Challenge Worksheet
Autonomous Challenge Worksheet
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•
LESSON 1: Construct a standard base robot

1.
Identify the standards. Standards should be posted in the classroom.

ENGR-EP-1
Students will utilize the ideas of energy, work, power, and force to explain how systems convert, control, transmit, and/or store energy and power. 

a. Describe processes by which energy stored in a system may be used to do work. 

b. Use Newton’s Laws to calculate the net force acting or exerted by a system. 

c. Determine the amount of work done by or on a system. 

d. Outline the difference between energy and power. 

e. Give examples of how conduction, convection, and radiation are considered in the selection of materials for buildings and in the design of a heating system. 
ENGR-EP-2
Students explain how simple machines are used to do work. 

a. Calculate the mechanical advantage for different types of simple machines. 

b. Show through calculation or build models how simple machines affect the amount of work necessary to complete a task. 

c. Compare and contrast the ideal and actual mechanical advantage for different types of simple machines and explain the impact of these differences in the design of machine. 

d. Determine the relationship of force and speed when either is changed by the advantage of a mechanical device. 
2.
Review Essential Questions. Post Essential Questions in the classroom. 
· What types of energy systems are in a basic robot?

· How does math play a role in robot design?

· What programming techniques can be used to maximize robot efficiency?  

· How do variables affect the outcome of a robotic program?  

· Why does mechanical advantage matter?

3.
Identify and review the vocabulary terms used throughout the course. Terms may be posted on word wall.
	Programming
	Autonomous
	Driver Control
	Joystick

	Variable
	Drive Train
	Gear
	Motor

	Mechanical advantage
	Microcontroller
	Chassis
	


4.
Students should design and build a basic 2-wheel drive robot with the ability to drive forward, backwards, and make left and right turns (driver controlled and autonomously).  These robots will vary depending on the materials available at your school.  Some common platforms in Georgia include:  VEX robotics, Lego Mindstorm, and Tetrix.  Curriculum resources to complete these robots can be found at the following websites:
www.etcurr.com
www.education.rec.ri.cmu.edu
www.Learnmate.com

LESSON 2: Driver Control Challenge 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· What types of energy systems are in a basic robot?

· How does math play a role in robot design?

· What programming techniques can be used to maximize robot efficiency?  

· How do variables affect the outcome of a robotic program?  

· Why does mechanical advantage matter?
2. 
Introduce the Driver Control Challenge Worksheet to the students.
3. 
Students should complete the activity.

LESSON 3: Autonomous Challenge 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· What types of energy systems are in a basic robot?

· How does math play a role in robot design?

· What programming techniques can be used to maximize robot efficiency?  

· How do variables affect the outcome of a robotic program?  

· Why does mechanical advantage matter?
2. 
Introduce the Autonomous Challenge Worksheet to the students.
3.
Students should complete the activity.
•
NOTES & REFLECTION: 

Time taken on this project and complexity will depend on the robot platform used.  
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Culminating Unit Performance Task Title:
Robot Navigation Challenges
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

The students will design and construct a robot that should be programmed to navigate an obstacle course, as well as accept directions from a joystick and navigate based on user input.  This will help demonstrate the unique energy systems inherent to a robot and its functions.
Attachments for Culminating Performance Task:
Driver Control Challenge Worksheet


Autonomous Challenge Worksheet
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Web Resources:
www.etcurr.com
www.education.rec.ri.cmu.edu
www.Learnmate.com

Materials & Equipment: 
· Robotics Equipment for your specific program area.
· Computer with Internet Access
· Projection Equipment
21st Century Technology Used: 
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	x
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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Engineering and Technology
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