Intel® Teach Programme

Essentials Course


Energy Innovations Project Plan

	SECTION A
	
	

	
	
	

	Credits


	:
	A teacher participated in the Intel® Teach Program, which resulted in this idea for a classroom project. A team of teachers expanded the plan into the example you see here. As adaptive practitioners, South African teachers should be able to adapt this project to suit their own and their learners’ needs.

	SECTION B
	
	

	
	
	

	Subject / Learning Area(s)
	:


	Physical Science

	Phase / Grade(s)
	:
	Grades 10-12


	
	
	

	Curriculum 

Learning Outcomes / Assessment Standards


	:
	LO1
The learner is able to use process skills, critical thinking, scientific reasoning and strategies to investigate and solve problems in a variety of scientific, technological, environmental and everyday contexts. 

AS 2 (Grade 11): Seek patterns and trends in the information collected and link it to existing scientific knowledge to help draw conclusions.

LO2
The learner is able to state, explain, interpret and evaluate scientific and technological knowledge and can apply it in everyday contexts.    
AS 3 (Grade 11): Apply scientific knowledge in everyday life contexts. 




	Focus Question
	:
	What is a quality life?



	Content Questions
	:
	How can we use energy resources responsibly?

How can data and research affect your decisions?

What are alternative energy sources and how can we use them? 

What problems are associated with fossil fuels? 

How can I use scatter plots, histograms, charts, and other data analysis methods to better understand the impact of alternative energy sources?

	
	
	

	Targeted Thinking

	:
	analysis, evaluation


	Project Goal

	:
	To encourage global consciousness, learners research the impact of alternative fuel sources and how their daily decisions about energy will affect their quality of life, personally and globally. They analyze the trade-offs associated with various energy sources, evaluate alternative energy sources, and present their findings by constructing a learning centre exhibit.



	SECTION C
	
	

	
	
	

	Description of Project 

Classroom Management Procedures
	:
	Challenge Phase 

Have learners respond to the Focus Question, What is a quality life? In pairs, have learners list factors that contribute to a quality life and rank the factors from most important to least. Ask learners to share their rankings within a team of four, and create a new ranking based on team consensus. Have each team report out, and then conduct a class discussion on commonalities among the factors. Guide learners to the conclusion that many of the factors relate to energy. 

Review with learners their knowledge of energy concepts using an energy pre-assessment. Use this assessment to guide the development of lessons on energy concepts appropriate for their level. 

Ask learners to share what specifically has influenced them and their family to conserve energy and what methods they currently use to conserve energy, if any. Create a poster with the cumulative answers from each class. Post somewhere visible in the classroom. 

Conduct an open-ended discussion by asking the Content Question, How can we use our energy resource responsibly? and the question, Are we using our energy resources wisely? (As an alternative, have learners create their own slideshow presentations that highlight major stories and events focusing on energy.) 

Explain that each group will prepare a learning centre about an assigned energy source from which other groups will learn. 

Gathering Phase 

Ask learners the Content Question, What are alternative energy sources and how can we use them? Provide background information by assigning the Clean Air Acts activity as homework. This activity explains the history of energy conservation and the impact of alternative energy sources.
Divide learners equally into eight groups. Assign each group one of the following energy sources: 

· Hydro

· Geothermal

· Nuclear

· Fossil fuels

· Wind

· Solar

· Ocean

· Biomass 

Hand out the energy source rubric, which explains that learners will investigate the technology, advantages/disadvantages, history, environment and economic costs, and application of each energy source. Also provide them with the research notes template where learners use to organise their information and its sources.

Processing Phase
Present the learning centre plan, which helps each group organise their learning centre. Review data analysis methods with learners, such as scatter plots, box plots, linear regression, and histograms. Describe how the data analysis methods might be used in the project. Review various types of data and have learners practice identifying the types of data from graphs collected prior to the lesson. 
Production Phase 

Have learners use their learning centre plan to design and construct their centre. 

Explain that a brochure can also be used as part of their learning centre. Show learners the brochure sample. Discuss how the brochure can be improved by adding data analysis methods. Brainstorm, as a class, specific data analysis methods that could be used on this brochure. Encourage learners to ask questions that can be answered using data analysis methods. 



	SECTION D

	Assessment



	Before project:
	During project:
	After project:

	· Questioning

· Energy Pre-assessment


	· Clean Air Acts 
· Learning Centre Plan 
· Research Notes Template

	· Energy Source Rubric

· Group assessment



	Learner Support



	Gathering Information:
	Processing Information:
	Knowledge Production:

	· Clean Air Acts activity
· Research Notes Template
· Learning Centre Plan 
	· Learning Centre Plan 


	· Brochure Sample

· Learning Centre Plan 




	Accommodations for Differentiated Instruction

	
	Special Needs Learners


	· Reduce the number of energy concepts required to master

· Break down the steps to the project with a daily timeline of tasks to be completed

· Pre-select Web sites or print information in advance with important concepts highlighted

· Provide a visual representation of each major concept

· Create a skeleton outline for each data analysis activity

· Reduce assignment or allow more time as needed

	
	Non-native Speakers 


	· Provide visual representation for each energy form, alternative energy sources, and appliances to have as a reference in the learner’s notebook

· Allow assignments to be first created in the learner’s first language and then translated to English

· Allow the learner to access Internet sites in the learner’s first language

· Pair the learner with a peer

	
	Gifted/Talented Learners
	· Provide entrance into engineering competitions online as it pertains to energy innovation

· Provide extensive experiments with hydrogen fuel cell technology and solar vehicles

· Pre-select Web sites with extended information

· Use as technical troubleshooters


	Materials and Resources Required For Project


	Technology – Hardware (Click boxes of all equipment needed)             

	 FORMCHECKBOX 
 Camera 

 FORMCHECKBOX 
 Computer(s) 

 FORMCHECKBOX 
 Digital Camera 

 FORMCHECKBOX 
 DVD Player

 FORMCHECKBOX 
 Internet Connection 
	 FORMCHECKBOX 
 Laser Disk

 FORMCHECKBOX 
 Printer 

 FORMCHECKBOX 
 Projection System 

 FORMCHECKBOX 
 Scanner 

 FORMCHECKBOX 
 Television 
	 FORMCHECKBOX 
 Mobile technology 

 FORMCHECKBOX 
 VCR 

 FORMCHECKBOX 
 Video Camera 

 FORMCHECKBOX 
 Video Conferencing Equip.

 FORMCHECKBOX 
 Other      

	Technology – Software (Click boxes of all software needed.)

	 FORMCHECKBOX 
 Database/Spreadsheet 

 FORMCHECKBOX 
 Desktop Publishing 

 FORMCHECKBOX 
 E-mail Software

 FORMCHECKBOX 
 Encyclopedia on CD-ROM 
	 FORMCHECKBOX 
 Image Processing 

 FORMCHECKBOX 
 Web Browser      (Search)

 FORMCHECKBOX 
 Multimedia 


	 FORMCHECKBOX 
 Web-based Applications 

 FORMCHECKBOX 
 Web Page Development 

 FORMCHECKBOX 
 Word Processing 

 FORMCHECKBOX 
 Other       

	
	
	


	Printed Materials
	

	Supplies (optional)
	· Model vehicle kits for that demonstrate how alternative fuels work, such as solar and hydrogen

	Internet Resources
	· Drive Clean California www.driveclean.ca.gov/en/gv/home*

Information on the different types of automobiles that use alternative fuels

· United States Department of Energy www.fueleconomy.gov/feg/feg2000.htm*

Downloadable fuel guides for the years 2000–2007

· U.S. Department of Energy www.eere.energy.gov/afdc/afv/afvehicles.html*

Alternative fuel data centre

· U.S. Department of Energy www.eere.energy.gov/fleetguide/hevcalc.html*

Clean Cities' HEV Cost Calculator allows fleets to compare the costs, benefits, and emissions of hybrid electric vehicles (HEV) with those of conventional vehicles

· Energy Information Administration www.eia.doe.gov/fuelrenewable.html*

Data and statistics for alternative fuel vehicles

· National Energy Foundation www.nef1.org/ftf*
Information on alternative fuel vehicles

· American Hydrogen Association www.clean-air.org*

Facts and figures for automobiles fueled by hydrogen

· California Energy Commission www.energyquest.ca.gov/transportation/electric.html*

A learner’s guide to alternative fuel vehicles

· National Biodiesel Board www.biodiesel.org/resources/fuelfactsheets/default.shtm*

Biodiesel fact sheets

· National Energy Foundation www.nef1.org/ftf/links.html*

An extensive list of Internet resources on alternative fuels

· Drive Clean Across Texas

www.drivecleanacrosstexas.org/for_teachers/grades_9-12*

A collection of lesson plans on air quality and alternative fuels

· National Biodiesel Board www.biodiesel.org
Facts and figures on biodiesel emissions

· All About Hybrid Cars www.allabouthybridcars.com/alternative-fuel.htm *

Advantages and disadvantes to hybrid automobiles

· Alternative Fuels Data Centre www.fueleconomy.gov/feg/current.shtml*

Information of tax incentives, alternative fuels, and alternative fuel vehicles

	Other Resources
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