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Introduction
Annotation: 
In this unit students will discover the emerging world of hybrid automobile technologies and the various automakers that have hybrid models available to the public. Students will distinguish between a full hybrid and a start/stop hybrid. Students will define a parallel hybrid and a series hybrid and be able to relate to the class what a continuously variable transmission is. Students will research the future of the hybrid auto industry. 

Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  

8 (2 hour periods)
Author:  

Whitney Kizer
Additional Author(s): 

Students with Disabilities: 


For students with disabilities, each instructor should refer to the student's IEP to be sure that the accommodations specified in the IEP are being provided within the classroom setting. 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 within any given instructional activity or requirement.
Focus Standards

GPS Focus Standards: 
ACT-EPC-4 Identify hybrid vehicle internal combustion engine service precautions.

GPS Academic Standards: 
ELA10LSV2 The student formulates reasoned judgments about written and oral communication in various media genres. The student delivers focused, coherent, and polished presentations that convey a clear and distinct perspective, demonstrate solid reasoning, and combine traditional rhetorical strategies of narration, exposition, persuasion, and description.
ELA11W3 The student uses research and technology to support writing. 

SCSh9 Students will enhance reading in all curriculum areas. 

ELA12LSV2 The student formulates reasoned judgments about written and oral communication in various media genres. The student delivers focused, coherent, and polished presentations that convey a clear and distinct perspective, demonstrate solid reasoning, and combine traditional rhetorical strategies of narration, exposition, persuasion, and description. 
MM4P5. Students will represent mathematics in multiple ways. 
SPS8. Students will determine relationships among force, mass, and motion.

NATEF Academic Standards: 
LA074 The technician composes complete and accurate paragraphs that include information regarding symptoms, diagnosis results, and appropriate details when preparing warranty claims and information for inclusion on work orders. 
MA229 The technician can identify the specific cause of the described problem by generating conclusions based on known symptoms related to the problem. 
SC177 The technician can demonstrate an understanding of and explain the properties of electricity that impact the lighting, engine management, and other electrical systems in the vehicle.
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:
Skills from this Unit:  
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.



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

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

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	
	Individual project

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

	
	__ Self-check rubrics   

_x_ 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
_x_ 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

	
	Post-test


Assessment(s) Title: 

Assessment(s) Description/Directions:
Attachments for Assessment(s): 

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.
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. How Hybrid vehicles work:


A. Three Advanced Technologies

Hybrids provide the benefits of both gasoline engines and electric motors while incorporating three advanced technologies that are exclusive to the hybrid automobile:


- Regenerative Braking: the electric motor applies resistance to the drivetrain causing the wheels to slow down. Energy that is released from the wheels turns the motor, which at this point functions as a generator, converting energy from the braking process and coasting into energy that is stored into the battery until it is needed later. 


- Electric Motor Drive/Assist:  the electric motor provides power assist to the gasoline engine during acceleration, passing of other motor vehicles, and climbing hills. Smaller, more efficient engines are often used in hybrids and in some vehicles the motor alone provides power to the vehicle during low-speed driving conditions (Ex: Toyota Prius). 


- Automatic Start/Shutoff: this technology shuts off the cars engine and motor when the car is stopped or is idle and restarts the engine when the accelerator is pressed. This feature prevents energy from being wasted while idling. 


B. Hybrid Components

Hybrid automobiles consist of three basic components:


-Gasoline Engine: The gasoline engines used in hybrids are often smaller and more efficient than most conventional vehicle engines. These engines are “warmed up” when they are started and power the vehicle at cruising speeds and provide power to the battery via energy conversion by the electric motor. The engine is used in conjunction with the electric motor to propel the car. When braking, if extra stopping power is needed, conventional friction brakes kick in and are used to help  slow the car to a stop. The gasoline engine shuts off via the automatic start/shutoff feature when the car is stopped to conserve energy. 


- Electric Motor: The electric motor is the second crucial element in propelling and putting a hybrid vehicle in motion. The motor provides additional power to the gas engine when necessary and acts as a generator, converting energy from the engine or from regenerative braking into electricity that is then stored in the battery. The motor starts the gasoline engine instantly when needed and kicks in when needed to give the car extra power for passing, accelerating, and climbing hills. The spin and motion of the motor is reversed during braking to help convert, and store energy into the battery. The electric motor also shuts off when the car is stopped. 


-Battery: The battery of a hybrid stores energy generated from the gasoline engine produced by driving and from the electric motor produced during regenerative braking. The batteries of hybrids are often larger and hold more energy than the conventional vehicle battery because more electricity is produced in hybrids instead of wasting and burning lots of energy like conventional vehicles. The battery also powers the auxiliary systems of the vehicle like the air conditioning and dashboard displays while the car is stopped and not using its electric motor or gasoline engine. 


C. Two Types of Hybrids:


-Start/Stop Hybrids: Start/stop hybrids are not true hybrids because electricity is not the sole means of propelling the vehicle. However, start/stop technology is an important energy-saving building block in hybrid technologies. Start/stop hybrids conserve energy by shutting off the gasoline engine and the electric motor when the vehicle is not moving and at rest and automatically restarts the engine when the driver pushes the gas pedal to accelerate. The electric motor uses the energy from the battery to automatically restart the engine during acceleration. These types of hybrids use regenerative braking and friction braking to slow down the vehicle. 


-Full Hybrids: Full hybrids use the gas engine as the primary source of power however, the electric motor can be the sole source f propulsion while driving under low speeds, low-acceleration driving like stop-and-go traffic or even backing up. This type of hybrid helps further increase the fuel efficiency obtained by driving a hybrid automobile. The full hybrids also have a separate generator and a power split device. 


D. Terms to Know:


-parallel hybrid: hybrids in which the electric motor can power the car by itself, the gas engine can power the car by itself, or they can power the car together.


-Series hybrid: the gasoline engine can operate independently of the vehicle speed, charging the batteries, or providing power to the wheels as needed. 


-Continuously Variable Transmission (CVT): eliminates the need for an automatic or manual transmission. 


E. Hybrids and the Environment:


Hybrids offer lots of benefits to the rising fuel crisis around the world. By using both gasoline and electric technologies, hybrids use substantially less fuel than a conventional automobile primarily due to energy conservation and conversion. Hybrids can improve fuel economy, increase power of a vehicle, and even provide additional auxiliary power for electronic devices and things such as power tools.  Because of the environmentally friendly nature of hybrids most hybrids automobile drivers receive a federal tax credit for driving eco-friendly cars. 


F.  Hybrids and the Market Today: 

Automakers that currently offer hybrid model vehicles:


-Toyota (pioneer of the current hybrid industry)


-Honda


-Nissan


-Ford/Mercury


-Mazda


-Lexus


-Saturn


-Chevrolet/GMC 

4. Research Opportunity:


Have students look at a list of current hybrid vehicles (they must have statistics to go along with the vehicle) at http://www.fueleconomy.gov/feg/hybrid_sbs.shtml. Choose from the year lists. Have students compare and contrast the specifications on 3 different hybrid models with each vehicle being made by a different auto manufacturer (Chevy and GMC are the same automaker (GMAC). Have students present their findings to the class. Which vehicles do they like the most? Which vehicles do they like the least? Which hybrid vehicle is the most economical buy? Which hybrid vehicle would they choose to buy and why? Which hybrid vehicle is the most logical buy? Would they consider buying a hybrid in the future? 

5. Hybrid Futures:


Have students conduct research on upcoming hybrid models and hybrid automakers. Where do scientists predict hybrids to be in the next 10 years? What are some of the newer technologies in the hybrid automotive industry? Students should take this research opportunity to draft a short 2 page paper on the future of hybrids or emerging hybrid technologies. Note: Fuel cell vehicles and ethanol vehicles are not hybrids. Hybrids combine the gasoline and electric technologies. 

Attachments for Learning Experiences: Please list.
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:  
Build Your Own Hybrid (a take home project)
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 

With this performance task, students may choose to use model or toy cars or some other type of 3-D model, to build their own replica of a hybrid vehicle. Students will be given 2 weeks to develop their hybrid replicas and construct powerpoints or some other form of visual aid. In this project, students must show the 3 main parts of a stop/start hybrid with their 3-D model: the battery, the electric motor, and the gasoline engine. Using a powerpoint or other form of visual aid (flow chart, poster, video, etc) students will show how these 3 crucial elements interact and what affect they have individually on the car and its overall performance. Students should also be able to address the three advanced technologies associated with hybrids: regenerative braking, electric motor drive/assist, and the automatic start/shutoff. These three elements should also be discussed in detail as to how they help or hinder overall automobile performance.
Attachments for Culminating Performance Task:

Unit Resources 
Web Resources: 
http://www.fueleconomy.gov/
How Stuff Works: Hybrid Cars
Attachment(s): 

Materials & Equipment: 
 - Hybrid car model brochures from local automotive dealerships or internet sources

What 21st Century Technology was used in this unit:
Top of Form

	
	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
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form
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