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Instructional Component Used: Information Literacy

Grade Level: High School/College Freshman

Content (what is taught): 

· Early fuel sources are discussed: coal, oil, wind, solar, etc.

· Discovery of oil is presented

· Development of the oil industry will be discussed

· Improvements in lifestyle as a result of oil products

· Monopolistic nature of early oil tycoons

· The progression of a hydrocarbon-based economy is presented and debated.

Context (how it is taught):

· Presentation via handouts and/or slideshows
· Posters and diagrams illustrating oil infrastructures
· Photos of early and current oil industry systems

Activity Description:

Students will think about liquid fuels from different perspectives and compile what they currently know about them.  Next, students will be analyzing timelines of the development of various fuels during and prior to the Industrial Revolution.
Standards:

Science: SB3, SF2
Technology: TA4, TF1
Engineering: EE5
Math: MD1
Materials List: 
· Internet access

· Website URL’s for research

· List of research topics, books, etc. that students can use

Asking Questions: (A Brief History of Liquid Fuels)
Summary: Students will think about liquid fuels from different perspectives and compile what they currently know about them.  The focus should be on petroleum and the petroleum industry.  

Outline: 

· Questions will be posed to students that relate to the history, politics, inventions, etc. of the petroleum industry.

· Students will discuss what they know about the oil industry.

Activity: The teacher will pose questions about the petroleum industry.  The goal of the activity is to have students think about oil and how we are affected by it.  It is possible that a debate about energy policy could take place.  Information that the students cite should be listed on the board.

	Questions
	Answers

	What fuel sources did our society rely on before the discovery of oil?
	Solar, wind, geothermal, coal

	What distilled product was first used to propel the oil business?
	Kerosene for lights.  Gasoline was a byproduct and was actually discarded until the internal combustion engine was invented.

	Who were some of the leading figures in the construction of the oil empires and in their expansion and/or demise?
	John D. Rockefeller, J Paul Getty, Churchill, Hitler, Stalin, Kissinger, Bush, Hussein.

	How has our reliance on oil products changed?
	Much more dependent all the time.  Demand has been outpacing production for years.

	How does the oil industry affect nations’ business and security?
	Major impacts.  Some say that energy independence IS national security.


Resources:
· Petroleum History:  http://www.little-mountain.com/oilwell/
· The History of the Standard Oil Company:  http://www.history.rochester.edu/fuels/tarbell/MAIN.HTM
Exploring Concepts: (A Brief History of Liquid Fuels)
Summary: In this lesson, students will be analyzing timelines of the development of various fuels during and prior to the Industrial Revolution.  This discussion will lead to the discovery and implementation of oil and its products as a major driver of the industrial processes of the time.  Once the world was on the path to producing the internal combustion engine, liquid fuels became extremely popular, even necessary for economic expansion.  This changed our lifestyle dramatically and set the stage for massive amounts of investments into the oil infrastructure which in turn, produced very greedy people and companies.

Outline: 

· Students will research the oil industry and its history

· Students will present their findings and debate

Activity: Students should search the Internet for information about the oil industry, including but not limited to basic historical milestones in the discovery, or oil and the development of the oil industry.  These findings will be presented and discussed in the classroom.  Students will be challenged to debate the pros and cons of our economic dependence on oil and its derivatives.

Below are the topics that need to be “discovered” in class.  A different group can research each topic.

· Explain that oil is a hydrocarbon, a fossil fuel, with finite reserves. We cannot make more oil.  It took millions of years to create what we are now pumping and using.

· Ancient Chinese and Egyptian cultures burned oil for lighting.

· Candles and whale oil were the primary fuels used for lighting in the Western world until oil was discovered and refined into kerosene.  This was a huge improvement in lighting technology.

· Our dependence on oil started in earnest with the internal combustion engine.

· The oil economies of most of the developed world are very much wrapped around power in more ways than one.

· Mastery of economies, nations and peoples have depended over the years on various developments. Oil is only one.  Coal was the master prior to oil.

· Wars have been fought, are still being fought over the mastery of others with oil at the center of the conflicts.

Resources:
· Petroleum Technologies Timeline: http://www.greatachievements.org/?id=3675
Instructing Concepts: (A Brief History of Liquid Fuels)
Information Literacy

Locating Information

Information can be found in many different ways.  It might be through traditional means like reading professional journals or going to the library or it could be through more technological means by searching the Internet using a search engine.  Typically it will not be difficult to locate information rather the problem is finding relevant, reliable information.

Organizing Information

For the information that you locate to be useful it must be organized properly.  There are many ways to organize data and ultimately you must pick the one that best works for you.  In fact, the organizational method might change depending on what the information is.  Some common organizational strategies for information are: data bases, word processing documents, spreadsheets, pocket mods, graphic organizers, mind maps, clustering, webbing, etc. 

Evaluate Information and Information Sources

The evaluation of information is critical to using it properly.  First, it must be relevant to the purpose intended and honestly presented.  Second it must be deemed reliable.  To do this you will want to consider the source of the information.  Primary source information is a source that is closest to the thing being studied.  These sources will be the most likely to be reliable.  Secondary source information is a source where the information was originally presented somewhere else.  It is best to use primary sources when possible.

Synthesize Information

Synthesizing information is the process where you take information previously known and combine it in a new way that provides new information and insights.  This process is where new product is created. 

Ethically Use Information

Ethical use of information is becoming a very important topic in society.  Information should provide insight into what is going on in the world and it is important that it not be misrepresented or misused.  Manipulation of information for the purpose of convincing an audience of a particular outcome is not desirable, ethical, and might be illegal.  The information should stand on its own under scrutiny from experts as unbiased.  Information that belongs to others must be cited otherwise plagiarism or copyright infringement is present. 

Organizing Learning: (A Brief History of Liquid Fuels)
Summary: In this lesson, students will compile the handouts they receive into the appropriate notebook location, keeping it the same order as the syllabus provides.

Outline: 

· Students will practice information literacy by organizing all the information collected from their research.

· Students will synthesize their information to make generalizations about what they learned.

· Students will present their information to the class.

Activity: Students will take the research that was completed about a topic relating to oil and the oil industry and organize it into a coherent product.  They should analyze the information and the sources from which it was located to see if any generalizations can be made.  Each group will create a media presentation for the class.  After each group has presented, a class discussion will take place.  The class can debate the politics of our oil dependent economy, importing oil vs. drilling for oil at home, or what possible options that exist (green energy vs. fossil fuels).  Finally, students should try to synthesize the research to see if any new insights were learned.
Understanding Learning: (A Brief History of Liquid Fuels)
Summary: In this lesson, students should demonstrate their recall of the important historical timelines in the development of our liquid fuel system, especially as it relates to fueling our mobile fleet.  

Outline: 

· Formative assessment of information literacy

· Summative assessment of information literacy

Activity: Students will be assessed on information literacy by synthesizing their knowledge of liquid fuels in writing assessments and a performance assessment.
Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) Did students utilize the Internet to find valid sources and information?

2) Were students able to evaluate the information they found for relevance?

3) Were students able to compile (organize) information and synthesize it into a new understanding relating to the creation and development of oil policy in America?

Summative Assessment

Students can answer the following writing prompts:
1) How has oil changed the way in which we live?  

2) Is our use of oil and its effect on society a good thing or a bad thing?

3) What can we do to improve on our current dependence on oil?
Performance Assessment

Students can take on roles and debate oil policy using the information researched and synthesized in the lesson. If this type of activity is used, the instructor should provide both sides of any debate with pros and cons (can be used as homework assignments prior to the debates).  The role-playing would likely involve the following characters in a scenario in which Big Oil, government officials, and the common public representatives debate the proper long-term approach to developing our oil infrastructure:

· Senator from Pennsylvania

· Senator from Texas

· Senator from Nebraska

· John D. Rockefeller

· Oil driller company rep

· Typical consumer in big city
· Farmer
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