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PATHWAY:  
Energy Systems
COURSE:  

Energy and Power Technology 
UNIT 10: 

ENRG-EP-10 Electric Vehicle Culminating Activity
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Annotation: 
Students will complete a culminating Electric Vehicle activity that will utilize concepts learned throughout the year dealing with simple machines, electricity, and 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:  

30-40 Hours
Author: 

Jess Bush
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. 

ENGR-EP-4
Students will differentiate between AC and DC circuits and apply Ohm’s and Kirchoff’s Laws 

a. Compare and contrast the characteristics of alternating current and direct current and the implications of the use of each form on work and power. 

b. Explain differences between series and parallel circuits. 

c. Explain the relationship of voltage, current, and resistance. 

d. Use Ohm’s and Kirchoff’s laws to calculate the rate at which work is being done by an electric component in a DC circuit. 

GPS Academic Standards: 
SPS7 
Students will determine relationships among force, mass, and motion. 

b. Apply Newton’s three laws to everyday situations by explaining the following: 

Inertia, Relationship between force, mass and acceleration, Equal and opposite forces 

SP1 
Students will analyze the relationships between force, mass, gravity, and the motion of objects. 

d. Measure and calculate the magnitude of frictional forces and Newton’s three Laws of Motion. 

SPS5 
Students will compare and contrast the phases of matter as they relate to atomic and molecular motion. 

a. Compare and contrast the atomic/molecular motion of solids, liquids, gases and plasmas. 

b. Relate temperature, pressure, and volume of gases to the behavior of gases. 

MM3P1 
Students will solve problems (using appropriate technology). 

d. Solve problems that arise in mathematics and in other contexts. 


e. Apply and adapt a variety of appropriate strategies to solve problems. 

MM3P4 
Students will make connections among mathematical ideas and to other disciplines 


d. Recognize and apply mathematics in contexts outside of mathematics. 

ELAALRC3 
The student acquires new vocabulary in each content area and uses it correctly. 

a. Demonstrates an understanding of contextual vocabulary in various subjects. 

b. Uses content vocabulary in writing and speaking. 

c. Explores understanding of new words found in subject area texts. 
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Enduring Understandings: 
Understanding how to combine several related concepts to complete a task is an important skill for both a career in engineering and solving everyday problems. 
Essential Questions: 
· What are some effective marketing techniques that can be used sell a product?

· How can you apply the concepts you have learned about electricity/electronics to create an electric vehicle?

· Why is it important to know how to combine several systems efficiently?

Knowledge from this Unit:  
Students will be able to: 
· Explain how their electric vehicle works.

· Explain the proper steps for formulating a marketing plan.
Skills from this Unit:  
Students will:
· Provide technical drawings and schematics for their electric vehicles.

· Produce a marketing plan for their electric vehicle.
[image: image4.jpg]% ASSESSMENTS




Assessment Method Type: 
	X
	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
_X_ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

_X_ 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

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

_X_ Whole group discussions
_X_ 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

	X
	Post-test


Assessment Attachments and / or Directions: 
Assessments are included in the attached curriculum sample
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•
LESSON 1: REVIEW OF COURSE AND INTRODUCTION OF ACTIVITY

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. 

ENGR-EP-4
Students will differentiate between AC and DC circuits and apply Ohm’s and Kirchoff’s Laws 

a. Compare and contrast the characteristics of alternating current and direct current and the implications of the use of each form on work and power. 

b. Explain differences between series and parallel circuits. 

c. Explain the relationship of voltage, current, and resistance. 

d. Use Ohm’s and Kirchoff’s laws to calculate the rate at which work is being done by an electric component in a DC circuit.
2.
Review Essential Questions. Post Essential Questions in the classroom. 
· What are some effective marketing techniques that can be used sell a product?

· How can you apply the concepts you have learned about electricity/electronics to create an electric vehicle?

· Why is it important to know how to combine several systems efficiently?

3.
Identify and review the vocabulary terms used throughout the course. Terms may be posted on word wall.


4.
All the information is outlined in the Power Drive curriculum.  
•
LESSON 2: 

1. 
Review Essential Questions.
2.


•
LESSON 3: 


1. 
Review Essential Questions.

2.


•
LESSON 4: 


1. 
Review Essential Questions.

2.


•
LESSON 5: 

1. 
Review Essential Questions.

2.


•
NOTES & REFLECTION: 

Teachers should be aware of the time constraints that this unit plan requires. Out of class time may need to be planned for more detailed vehicles.
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Web Resources:
www.oppd.com/AboutUs/PowerDrive/Index.htm
http://electrathonoftampabay.org/www/Documents/
Materials & Equipment: 
· Materials and equipment will vary based on individual design aspects.
21st Century Technology Used: 
	X
	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
	X
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	X
	Email
	X
	Website
	
	


[image: image7.jpg]



Engineering and Technology











	CTAE Resource Network
	Energy and Power Technology • Grades 10-12 • Unit 11
	Page 1 of 6



