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Grade: 8-12

Objective:  
To work as innovation teams and learn how to brainstorm using existing technology and new ideas
To learn about both emerging and existing innovations in the field of aviation.

To understand the role of innovators and inventors in applying new technologies.

Time:  Two or three classes.

Definitions
: The starting point for innovation is the generation of creative ideas. 

Innovation is:
· people creating value by implementing new ideas. 
· the process of taking those ideas to market or to usefulness; 
· anything that provides a new perceived benefit to a customer or employee; 
· anything that concerns the search for and the discovery, experimentation, development, imitation and adoption of new products, new processes and new organizational set ups; 
· the conversion of knowledge and ideas into a benefit, which may be for commercial use or for the public good; the benefit may be new or improved products, processes or services;

· the process that transforms ideas into commercial value; 

The distinction between "invention" and "innovation" is that invention is the creation of a new idea or concept, and innovation is turning the new concept into commercial success or widespread use;   

Incremental innovation seeks to improve the systems that already exist, making them better, faster cheaper. This is sometimes called "Market Pull" innovation. Radical innovation is more focused on new technologies, new business models and breakthrough businesses. This is sometimes called "Technology Push" innovation. 

Technology: the application of scientific knowledge for practical purposes. Information technologies include both language and writing.

Invention: the process of creatively finding new ways to address human needs and involves the creation of new ideas and concepts.

Standards: 
United States History Era 7: Standard 3b - Explain how principles of scientific management and technological innovations, including assembly lines et al., continued to transform production and work.
United States History Era 8: Standard 3c - Evaluate the war’s impact on science, medicine, technology, especially in nuclear physics, weaponry, synthetic fibers, and Television.

United States History Era 9: Standard 1a - The student understands the extent and impact of economic changes in the postwar period.
United States History Era 10: Standard 2a - Evaluate how scientific advances and technological changes affect the economy.

World History Across the Eras: Standard 1 - Long-term changes and recurring patterns in world history.

Procedures:  

Students will be divided into competing teams of four students each. Each team will examine, as the teacher chooses, either (1) Wired.com’s October 2008 list of the 12 greatest innovations of aviation or (2) Aviation.com’s list of 24 greatest aviation innovations (also October 2008; it is the full version of Wired.com’s abridged list, and includes photos). (URLs for these lists are given below, under “Sources”.) 
Air brakes and spoilers

Airbridge

Amphibious aircraft

Auto-land

Black Box 

Cabin pressurization 

Concorde 

Deicing

EGPWS and TCAS

Fly-by-wire

Flying wing 

Global navigation satellite systems

Helicopter

High-lift devices

Hub and spoke system 

Human-powered aircraft

Jet engine

Jetway 

Jumbo jet 

Monoplane

New materials

Non-stop world circumnavigation

Radar 

Stealth aircraft 

Steam catapult

The Very Light Jet (VLJ) 

Transatlantic flight

Vertical take-off and landing

Winglets

Each team will then select its choices for the four most important innovations. After reaching a consensus on these, each team will have to brainstorm a future innovation for aviation and defend its importance. Both the ideas and the innovators working with each innovation will be explored. Each innovation will then be studied in terms of its effect on aviation and through aviation, on society including the economy.  
When students have completed their findings and brainstorming, they will present their competing conclusions and ideas to the class. The class will then select the new innovation idea that is the most promising. The class needs to consider its practicality, potential, profitability, and impact on the United States and the world.

Sources for information:
1. http://www.fpri.org/education/innovation/ At this site are articles and videos from numerous Innovation experts. Walter McDougall’s “The Ecstasy and the Agony of Our Romance With Flight: A Meditation on the Centennial of the Wright Brothers’ Triumph,” Dec. 2003, available there, provides excellent background.
2. Wired.com Top 12 Aviation Innovations, http://blog.wired.com/cars/2008/10/the-worlds-grea.html. 

Aviation.com’s 24 top aviation innovations,  http://www.aviation.com/php/multimedia/imagegallery/igviewer.php?gid=629. 
3. A Yahoo or Google search on aviation innovators and innovations will yield a wide range of sources.

4.  Wikipedia entries on a wide variety of inventions and innovations (provided that original sources are consulted to verify entries.) Search under “aviation history.”
5. http://www.ideafinder.com  Search on “aviation,” “airplane,” and “innovation timeline”. 
6. Technology Review (an MIT publication) http://www.technologyreview.com (search on “aviation”)
7. The National Archives.  http://www.archives.gov  Vast array of resources and documents.

8. SHOT.  The Society for the History of Technology. http://historyoftechnology.org 

Vast resources on technology and its history. Search on “aviation.”
9. Lemelson Center. http://www.invention.smithsonian.org/home  See Smithsonian below.

10. The Smithsonian Institution, http://invention.smithsonian.org/resources/default_online_articles.aspx
� Yuri Ijuri and Robert Lawrence Kuhn, New Directions in Creative and Innovative Management: Bridging Theory and Practice, Ballinger Publishing (1988).
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