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Introduction
Annotation: 
In this unit students will explore the various sources of automobile power. Students will understand how gasoline engines work and be able to give their pros and cons. Students will also be able to explain why alternative power sources are being sought out, what hybrid automobiles are and how they work, and what the pros and cons are for hybrid automobiles. 

Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  

4 hours
Author: 
Ed Linz
Additional Author(s): 

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.

Focus Standards

GPS Focus Standards:  
ACT-CSD-7 Identify hybrid vehicle power steering system electrical circuits, service, and safety precautions. 

GPS Academic Standards:
ELA11W3 The student uses research and technology to support writing. 

SCSh9 Students will enhance reading in all curriculum areas. 

National / Local Standards / Industry / ISTE:
LA286 The technician uses the service manual, in both database and hard copy formats, to identify the manufacturer’s specifications for system operation and potential malfunctions. 

SC194 The technician can demonstrate an understanding of the role of the generator in maintaining battery and system voltage.




Understandings & Goals

Enduring Understandings: 
Students will grasp an overall concept of what a hybrid vehicle is and what technologies are specific to hybrid vehicles. Students will be able to tell the basic workings of a hybrid vehicle and what makes them different from conventional motor vehicles. Students will research the current hybrid auto industry and learn about the possibilities in the future of hybrid vehicles. 

Essential Questions: 

What is a hybrid vehicle?

Why are hybrids needed?

How do hybrid vehicles work?

What is the future of hybrid vehicles?
Knowledge from this Unit: 
Understand the basic principles of gasoline engines as propulsion for vehicles
Be able to list pros and cons associated with gasoline engines
Cite reasons why alternatives for gasoline engines are being considered
Understand differences between a motor and an engine
Understand relationship between a motor and a generator
Understand basic principles of operation of hybrid vehicles
Understand pros and cons associated with hybrid vehicles
Skills from this Unit:

Be able to discuss different types of hybrid vehicles



Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

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

	
	__ Quizzes/Tests

_x_ Unit test

	
	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

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ 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

	x
	Peer-assessment  

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

_x_ 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

	x
	Post-test


Assessment(s) Title:


Concepts and Skills
Assessment(s) Description/Directions:
Students will take the Hybrid Automobiles Exam after completing this unit and will be graded during the completion of unit using the attached rubric.
Attachments for Assessment(s): 

Hybrid Automobiles Exam


Rubric for Activity Using Genecon Handheld Generators

Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.


2.  Review Essential Questions.


3.  Identify and review the unit vocabulary. 


4.  Assessment Activity.
Introduction:

Hybrid automobiles have been increasingly in the news as state and federal governments struggle to find ways to reduce consumption of fossil fuels and to lessen exhaust pollutants into the atmosphere. One method of accomplishing both objectives is to produce vehicles that use electricity for propulsion because no fossil fuels are directly involved and there are essentially no emissions. However, purely electric vehicles have met with little success in the marketplace due to lack of a national network for re-charging automobile batteries and the relatively limited range which these electric vehicles can achieve without recharging. As a result of these shortcomings, automobile manufacturers began to develop "hybrid" vehicles, that is, automobiles that retain the range and re-fueling advantages of internal combustion engines with the environmentally desirable characteristics of electric motors. Sales of such hybrid vehicles have been rising almost geometrically in the past few years as consumers switch (often partially due to government incentives) to these types of cars. 

Discuss the following introduction questions with the students:

· Is this good science, or is it simply an interim measure to delay the inevitable exhaustion of fossil fuel resources? 

· To what extent do hybrid vehicles improve the environment?

Procedure/ Sequence of Instruction: 

1. What is a hybrid vehicle?

A hybrid vehicle is a vehicle that utilizes both gasoline engine technologies along with some other technology (diesel, nuclear power, etc.) usually electric power technology. A hybrid is the combination of two or more different things, aimed at achieving a particular objective or goal. Hybrid Vigor is the advantage gained when the resulting technology is better or more productive than the input technologies. 
2. Pose the question to students: Why are hybrids needed? Why are they important?

Possible student responses could include:


-Rising gas prices


-Dependence on foreign oil


-Controversy over domestic drilling


-Burning of non-renewable fossil fuels

3. Understanding Internal Combustion Engines (ICE) in automobiles, the pros and cons, and why alternatives are being sought.


Have students work in pairs at a computer terminal or observe teacher's projection of Internet on screen. 
Go to www.howstuffworks.com and select button titled "Auto Stuff." Then select section titled "Car 
Engines" and proceed through menu on site from "How Engines Work" to the excellent moving graphic 
(Figure 1) under "Understanding the Cycles." Emphasize the text which explains why most cars today use 
reciprocating internal combustion engines: [These are some of the "pro's" associated with gasoline 
engines.]

· Relatively efficient (compared to an external combustion engine)

· Relatively inexpensive (compared to a gas turbine)

· Relatively easy to refuel (compared to an electric car) 


Cons for these engines include:

· Rapidly decreasing availability of gasoline worldwide

· Harmful exhaust emissions into atmosphere (CO, CO2, hydrocarbons, etc.)

4. Engines, Motors, and Generators
Engines are internal combustion devices as explained above. Motors are electrical and turn other forms of energy (usually motion) into electricity using magnets. Generators are electrical devices and use magnets to turn electricity into other forms of energy (usually motion).

Have pairs of students hook up the leads from a Genecon handheld generator to a miniature screw socket holding a 6.3 volt lamp (any small voltage lamp will work, but smaller voltage bulbs can be burnt out with the voltage produced by the generator). 

Have students take turns turning the handle on the generator to produce electricity to light the lamp. Note that the faster the handle is turned, the brighter the bulb is lit. Note also that the light goes out when the student stops turning the handle. (Mention to students that every car has a generator which is turned by a belt on a pulley attached to the engine. As the engine turns, it creates electricity for the car so long as the engine is running). 

Now disconnect the generator from the socket and bulb and have one student hold the handle on the generator while another touches the two leads from the generator to the terminals of the 9-volt battery. Observe that the same generator has now become a motor because, instead of it being turned to produce electricity, it is using electricity to make it turn! 

5. Hybrid Vehicles: Principles, Types, and Pros and Cons
In order to meet the demands for less exhaust emissions and improved mileage by vehicles, "hybrid" automobiles are now being produced. These vehicles are not purely electric or internal combustion, but an attempt to create an efficient combination of the two in what is referred to as an "Integrated Electric Engine", often simply called a "hybrid." These automobiles, initially developed about 10 years ago, have different designs, depending on the manufacturer, but all have the common theme of using both an internal combustion engine (ICE) and an electric motor to power the car. It is important to note that the only source of external energy put into the vehicle is gasoline or diesel fuel (as opposed to purely electric cars which are literally plugged into electrical outlets for overnight charging). All hybrids, regardless of design or manufacturer, use the ICE for the majority of propulsion and use the electric motor for limited use situations (such as stop-and-go commuting on a congested highway).

Have students return to computer terminals with Internet access (or use teacher station computer with overhead projection capability) and return to www.howstuffworks.com. Select "Auto Stuff," then "Hybrid Cars," then "What Makes It a Hybrid." In this section and the one which follows, have students use the interactive Figures (1) through (4) to understand the basic components of hybrid cars and the principle differences between series and parallel designs. 

Direct the students to take notes in the following section, "Hybrid Components", listing the six major parts (and functions) of any hybrid vehicle [gasoline engine, fuel tank, electric motor, generator, batteries, and transmission].

Ask students to work in pairs to develop lists of pros and cons of hybrid automobiles. They may search the Internet for information, but should be able to list at least 4 pros and 4 cons. Use the blackboard or an overhead projector to develop a combined list from class input once everyone has completed the assignment.

Divide the class into four groups. Each group should create a poster on one of the following topics following online research.

a. How a Series Hybrid Car Works
b. How a Parallel Hybrid Car Works
c. Typical Fuel Savings of Hybrid Cars vs. Conventional Cars 
d. Exhaust Emission Results of Hybrid vs. Conventional Cars

6. Discuss the following open-ended questions with the students:

- What are the long term costs and the benefits of hybrid automobiles to consumers and society as a         whole?


- What are the replacement costs of the batteries?


- What is the residual value of a hybrid if the battery is nearing extinction?


- How much is a used hybrid automobile worth?


- What type of mileage is available in a hybrid automobile if the a/c units are running?

As a supplemental activity, consider using the batteries, screw sockets and lamps with standard classroom insulated wiring to set up and discuss series and parallel electric circuits so that students reinforce understanding of the terms "series" and "parallel."

Additional Activities

1. Create a long-term assignment for students to gather and bring to class brochures on each of the different models of cars by manufacturer and function (e.g. the Toyota Prius, Lexus SUV, Dodge Ram Truck, etc.). Form discussion groups to evaluate manufacturer claims compared to independent analysis (e.g., Consumer Reports, Motor Trend magazine, etc.) on such issues as fuel economy, emission results, long-term cost.

2. Ask one or more local car dealerships to bring a hybrid automobile to your school for inspection and demonstration. (Many car dealers are very willing to help.)

Attachments for Learning Experiences: 
Notes & Reflections: 
This area of instruction is constantly and rapidly changing. Teachers should research hybrid vehicles and the current hybrid industry and verify that the information contained in this lesson plan is still valid. 

Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: 
Name: ___________________________



Date:_______________
Hybrid Automobile Exam
1. What is a hybrid automobile?

2. What does the term “hybrid vigor” refer to?

3. Why are hybrid automobiles needed or not needed?

4. What are the pros and cons related to internal combustion engines?

	PROS
	CONS

	1.
	1.

	2.
	2.

	3.
	3.


5. Compare and contrast engines, motors and generators.

	Characteristics of Engines, Motors and Generators

	Engines:


	Motors:
	Generators:


6. List the six main parts of hybrid cars.

	1.
	4.

	2. 
	5. 

	3. 
	6. 


7. What are the pros and cons of hybrid vehicles?

	PROS
	CONS

	1.
	1.

	2.
	2.

	3.
	3.


Hybrid Automobiles Exam – Answer Key
1. What is a hybrid?

Either of the following answers would be acceptable: A vehicle that utilizes both gasoline engine technologies along with some other technology (diesel, nuclear power, etc.) usually electric power technology. The combination of two or more different things, aimed at achieving a particular objective or goal. 
2. What does the term “hybrid vigor” refer to?

Hybrid Vigor is the advantage gained when the resulting technology is better or more productive than the input technologies. 
3. Why are hybrids needed?

Answers will vary but could include: Rising gas prices, dependence on foreign oil, controversy over domestic drilling, burning of non-renewable fossil fuels

4. What are the pros and cons related to internal combustion engines? (Answers will vary)

	PROS
	CONS

	1. relatively inexpensive compared to gas turbine
	1. rapidly decreasing gas availability worldwide

	2. relatively easy to refuel
	2. harmful exhaust emissions

	3. 
	3. efficient compared to external combustion


5. Compare and contrast engines, motors and generators.

	Characteristics of Engines, Motors and Generators

	Engines: internal combustion devices


	Motors: electrical and turn other forms of energy (usually motion) into electricity using magnets
	Generators: electrical devices that use magnets to turn electricity into other forms of energy (usually motion)


6. List the six main parts of hybrid cars.

1. gasoline engine




4. fuel tank

2. electric motor





5. generator

3. batteries





6. transmission

7. What are the pros and cons of hybrid vehicles?

	PROS
	CONS

	1. reduce emissions; protects the environment
	1. difficult to recharge

	2. improve mileage
	2. complex systems prone to problems

	3. less noise polution
	3. expensive


Rubric for Activity Using Genecon Handheld Generators

	Criteria
	Superior
	Excellent
	Good
	Fair
	Poor

	Discussion/Participation


	5
	4
	3
	2
	1

	Ability to Answer Related Questions While Performing Activities
	5
	4
	3
	2
	1

	Performance of Task


	5
	4
	3
	2
	1

	Overall Participation and Performance


	5
	4
	3
	2
	1



Unit Resources 
Web Resources:
Clean Cars: http://www.pbs.org/newshour/bb/environment/jan-june00/cars_5-3.html
Emissions Decisions: http://www.pbs.org/newshour/bb/transportation/jan-june98/cars_1-27.html
All Charged Up: h

 HYPERLINK "http://www.pbs.org/newshour/bb/environment/electric_9-9.html" \t "_blank" ttp://www.pbs.org/newshour/bb/environment/electric_9-9.html 

Attachment(s):
Materials & Equipment: 
1. A classroom set of 12 hand-held generators (Genecon Hand-Operated Generator is recommended - available from most science education catalogs, approximate cost $48 each).

2. Twelve 9-volt batteries (available anywhere)

3. Twelve miniature screw sockets with 6.3 volt incandescent lamps (available from all science supply catalogs)

4. Computers with Internet access, either one teacher station with overhead projection capability, or classroom set of 12 computers with Internet access.

5. Online NewsHour articles as background reading:

Clean Cars: http://www.pbs.org/newshour/bb/environment/jan-june00/cars_5-3.html
Emissions Decisions: http://www.pbs.org/newshour/bb/transportation/jan-june98/cars_1-27.html
All Charged Up: h

 HYPERLINK "http://www.pbs.org/newshour/bb/environment/electric_9-9.html" \t "_blank" ttp://www.pbs.org/newshour/bb/environment/electric_9-9.html 
What 21st Century Technology was used in this unit:
Top of Form

	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	x
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form

[image: image1.jpg]



Transportation








Georgia CTAE Resource Network Unit Plan Resource
 
Unit 15 Hybrid Automobiles • Page 10 of 10

