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Today’s Ideas - Tomorrow
by Douglas A. Haskell, University of Cincinnati

Resources

“Innovation and the Growth of the American Economy: Lessons for Today,” by David Hounshell, October 18-19, 2008, at http://www.fpri.org/education/innovation/
Rationale: How has innovation impacted the way people have lived and live their lives today?”  This lesson will carry this question into the future by asking, “How will the innovation of today’s ideas affect our lives in the future?”  Students will be asked to think about recent “inventions” and project how innovation of those ideas will impact their futures. It is an exercise in creativity based on few fundamental concepts of the driving economic forces of innovation.
Grade Level:
7-12

Objectives: 
Students will:

a.  Explain how inventions and innovations in recent history have resulted in product improvement, increases in productivity, and economic growth.

b.  Propose how future innovation may impact consumer satisfaction, productivity and economic growth.

Standards:

National Voluntary Content Standards in Economics

National Council on Economic Education, 1997
Standard 9: Role of Competition:  Competition among sellers lowers costs and prices, and encourages producers to produce more of what consumers are willing and able to buy. Competition among buyers increases prices and allocates goods and services to those people who are willing and able to pay the most for them.

Standard 14: Profit and the Entrepreneur:  Entrepreneurs are people who take the risks of organizing productive resources to make goods and services. Profit is an important incentive that leads entrepreneurs to accept the risks of business failure.

Standard 15: Growth:  Investment in factories, machinery, new technology, and in the health, education, and training of people can raise future standards of living.

History Standards for Grades 5-12: United States

National Center for History in the Schools, 1996

Standard 2: Economic, social, and cultural developments in contemporary United States.

Standard 2A: Evaluate how scientific advances and technological changes such as robotics and the computer revolution affect the economy and the nature of work.

Time: 
1-2 days (45-50 minute class periods)
Definitions of Key Terms: 
Competition:  In the context of markets, competition refers to the situation when producers would each like to sell their goods or services to the same customers. The great benefit of competition is that when producers compete, they must seek to entice the consumer with a lower price or more desirable quality. Thus, competition creates incentives to find ways to produce at lower cost, to invent desirable variations on existing products and to discover new products.
Entrepreneur:  Entrepreneurs are willing to risk their own resources in order to sell them for financial gain or profits. Entrepreneurs are successful when they provide consumers with goods and services that consumers highly value.
Invention and Innovation: “Innovation” is not just inventions; it is a process of making changes by introducing valuable new methods, ideas, or products. “Innovations” are the things themselves—the ideas, methods, and processes. It’s not simply that better mousetrap; it’s different ways of thinking and doing. Innovations may of course be inventions, but they may also be beliefs, organizational methods, and discoveries. An innovation is a value-creation mechanism. It is the way we humans manage to extract more value, generate more economic surplus and therefore more leisure time, and manage to get away from just hunting and gathering.”
Technology: The set of instructions or blueprints that inform producers about the various ways that capital and labor can be combined to produce a particular product is the technology of production.  From these possible input choices, producers select combinations of labor and capital to produce output that maximizes profits.  The technology of production defines the productivity of resources, and improvements in technology typically increase productivity of resources.
Investment: Spending by businesses on machinery, factories, equipment, tools, and construction of new buildings (capital) to be used for the production of goods and services.  Remember, the term “investment” is used very differently in the context of financial markets.
Economic growth: Economic growth refers to the ability of the economy to increase its total real output or real GDP, or its real output per person. Economic growth comes from several sources: improvements in the education, experience and skill level of the workforce, sometimes called human capital; greater amounts of physical capital, that is, plant and equipment per worker; and improved technology.
Productivity: Productivity is measured as the quantity of output per unit of input. For example, labor productivity is measured as the quantity of output produced by an economy divided by the number of hours of labor input. A more complex measure of productivity is the quantity of output produced by all inputs.  An increase in productivity means producing more goods and services with the same amount of resources, producing the same amount of goods and services with fewer resources or a combination of the two possibilities.

Real per capita gross domestic product: GDP stands for Gross Domestic Product, which is the total market value of all final goods and services produced within a country, usually measured over a year. GDP is the most inclusive measure of an economy's output. Nominal GDP measures the output of goods and services in current prices while real GDP measures the output of goods and services in constant prices.  Real GDP is adjusted for the effects of inflation.  Real per capita GDP is the nation’s GDP divided by the population (real GDP per person).
Sources: National Voluntary Content Standards in Economics, NCEE, 1997; Lawrence A. Husick, “From Stone to Silicon: A Brief Survey of Innovation,” Teaching the History of Innovation Institute, October 18-19, 2008.

Pre-work/Preparation:  If time allows, a good way to prepare students for this activity is to show the presentation, “Innovation and the Growth of the American Economy: Lessons for Today,” by David Hounshell, at the FPRI History Institute on Teaching the History of Innovation in Kansas City, Missouri, October 18-19, 2008.  This presentation will provide a good foundation of basic concepts and historical background about innovation.
URL: http://www.fpri.org/multimedia/20081019.hounshell.innovationeconomy.html
Procedures:

1.  Introduction:  
Ask students why they use products. After eliciting a variety of student responses, generalize that the products we use satisfy our wants (drinking a cola satisfies your thirst; a movie entertains you), sometimes they solve problems (a napkin cleans food off your face; a ladder helps you reach the roof) or they save time or other resources, or increase productivity (a vacuum cleaner is much faster than a broom; an electric car conserves oil).  Producers innovate in order to find new markets for products, improve existing products, create new markets, to compete and make a profit.
Introduce the terms invention and innovation.  Suggest that the products they use every day are either inventions (original ideas) or innovations (adaptations of ideas to new uses).
Examples: Using a wheel as a grind-stone or as a carnival ride.  Using a phone to take pictures or send text messages.

2.   Why Invent or Innovate?
a.  Ask students to identify some of their favorite “inventions.”  List their ideas on the board or a chart pack.  As they are listed, ask if these are really “inventions” (new ideas). This discussion should lead to the discovery that many (if not most) of the things and ideas we use today are adaptations or “innovations.”  This may take some quick thinking and creativity on the part of the teacher to make the links between inventions and innovations.
b.  Ask students to think about “inventions.”  Why are things or ideas invented?  What causes people to seek to find new ideas or products?  Elicit the students’ ideas.  They will probably fall into three general categories – satisfy a want, solve a problem or make something better, cheaper or more efficient.  As for the inventors and innovators – what motivates them?  The challenge?  Helping people?  Gain market share – compete? Make a profit?
c.  Introduce the term “entrepreneur” as a person who risks resources to make a profit – usually through investment in new or better products, innovations, new markets or lower costs.  Entrepreneur often find new markets for products or better ways to compete in existing markets. Entrepreneurs often innovate products or business practices.
d.  Review definitions of the terms: competition and entrepreneur (see above).

3.  Student Activity 1

a.  Distribute copies of Student Activity 1, Why Invent or Innovate? 
b.  Ask the students to think about some of the inventions and innovations they use in their daily lives.  Students should list three inventions or innovations in each category in the left column on the activity sheet. After listing the inventions or innovation, identify in the right column the benefits to producers and consumers.
c.  Discuss the reasons why people invent or innovate.  Ask students to think about how inventions and innovations impact heir lives and how they impact the economy.  Help students to look at innovations from the perspectives of both the producers and consumers.
d.  Introduce the concept of “economic growth” as measured as “per capita gross domestic product (GDP)” (see above).   

e.  Make the connection between invention or innovation – new or improved resources, goods and services, and economic growth.  A good historical example is in Student Activity 2, “The Cotton Gin, Productivity and Economic Growth.”  
f.  Discuss the reading about Eli Whitney and the cotton gin.  How did the invention of the cotton gin contribute to productivity and economic growth?  Note how it led to other inventions that further expanded the textile industry.  How did the growth of this industry affect people’s lives?  Ask students how this affected lives of the consumers (lower prices for cotton and manufactured textiles, increased consumption, more trade, more jobs in the textile industries, more income, etc.). 
g.  Review the definitions of productivity, economic growth and real per capita GDP (see above). 

4. Future Innovations

a.  Distribute Student Activity 3: Today’s Ideas Tomorrow
b.  This activity can be done individually or in small groups.  Students should complete the activity page by completing the following steps: 

1.  Choose one invention or innovation that people commonly use today.  Write the name of the invention or innovation in the center circle.

2.  In each of the four middle ring segments, suggest an innovation or a new way the invention or innovation in the inside circle can be used with current technology.


3. Without limiting your thinking to current technologies write in the outside ring segments four new ways the original invention or innovation might be used in the future – 20 to 30 years from now. 
If necessary, provide an example.  E.g., in the center – a lawn mower.  In the middle circle (current innovations) riding lawn mowers, self-propelled lawn mowers, mowers that pick up the cut grass.  In the outer circle (future innovations) – automatic lawnmowers that work with GPS directions or lawn mowers that do other things.  Students may suggest inventions or innovations that are substitutes for lawn mowers, such as grass that does not grow very fast or an artificial grass that looks and feels like real grass.

c.  Discussion.  Ask the students or groups to report on their activity page, identifying:  

1.  the original invention (center circle).

2. the four innovations or new ways of using the original invention (middle).

3. the four future innovations (explain them).  
d.  As the students identify the future innovations, ask these questions:

1.  What is the target market for the innovation?  Who will want it?


2.  How will the innovation impact people’s lives or work?

3.  Will this innovation contribute to productivity or economic growth?

5.
Conclusion

a.
Generate a discussion about how innovation creates new products and impacts how we live our lives.  Students should be able to identify innovations that have impacted their lives and ways they expect to benefit from innovation in their futures.

b.
Review the definitions of the key terms and how inventions and innovations can contribute to economic growth and standard of living.  

c.
Suggest examples of entrepreneurs such as Bill Gates, Michael Dell and Steve Jobs. 
None of these three very successful entrepreneurs “invented” the computer or software, but each of them innovated the technologies, manufacturing and marketing processes that drove growth in the home computer industry and revolutionized business and people’s lives.

6.
Assessment
Ask students to respond to this writing prompt:  How does innovation contribute to economic growth?  Include an example of one innovation in your response.

(Students should be able to explain that innovation creates new or better products that satisfy more consumer wants or contribute to productive capacity.   Their examples should show how the innovation contributes to greater consumer satisfaction and/or economic growth.)
Student Activity 1: Why Invent or Innovate?
Why Invent or Innovate?
	Inventions and Innovations:
	What do they do for producers and/or consumers?

	Satisfy a Want:
1.

	

	2.
 
	

	3.

	

	Solve a Problem
1.

	

	2.

	

	3.

	

	Save Resources:

1.

	

	2.

	

	3.

	


Student Activity 2: The Cotton Gin, Productivity and Economic Growth
The Cotton Gin, Productivity and Economic Growth

A young named Eli Whitney moved to Georgia in 1792 after graduating from Yale.  Whitney became friends with some cotton planters and learned of their problems raising cotton.  In the late 18th century, cotton growing was largely confined to the coastal areas of Georgia and the Carolinas and the growing of “Sea Island” cotton, a variety with long, soft fibers that could easily be separated from the seeds of the cotton. “Green seed” cotton was a variety that would grow in the dryer and larger interior regions of the South, but it took one person one full day to remove the seeds from one pound of cotton.

Whitney thought that developing a machine to separate seeds from cotton would allow planters to produce more cotton at less cost per unit.  He also thought that if he could patent such a devise, he could profit greatly.   He created the cotton gin, a wooden box that contained a cylinder with metal spikes that separated the raw cotton from the seeds.  With the ability to clean cotton faster, the production of cotton increased dramatically and “King Cotton” became the South’s most important crop and export.  Cotton output greatly increased and the price dropped.

The cotton gin greatly increased productivity in the cotton industry.  Productivity is the amount of output from each unit of input.  Using a cotton gin, a single worker could clean fifty times more cotton with a gin than by hand.  The gin made the worker’s labor more productive.

In England, cheaper cotton cloth and increased imports led to the development of  new machines for producing cloth - the flying shuttle (1733), the spinning jenny (1764), the water frame (1769), the spinning mule (1779), and the mechanical loom (1785). Lower production costs and competition among producers resulted in lower prices and growing markets for cotton cloth.  Cotton became the most valuable U.S. export in the early 19th century.

With the lower price of cotton and growth of the textile industry in England and the United States, standards of living increased.  Between the Revolutionary War and the Civil War, the population of the United States grew from 4 million to 32 million people.   At the same time, standard of living in the U.S. doubled – from $70 per capita in the 1770s to $135 per capita in 1860.  Productivity lowered resource costs, increased output and increased incomes. 

Student Activity 3: Today’s Ideas - Tomorrow
Today’s Ideas Tomorrow

Directions:  

1.  Choose one invention or innovation that people commonly use today.  Write the name of the invention or innovation in the center circle.

2.  In each of the four middle ring segments – suggest an innovation or a new way the  invention or innovation in the inside circle is used or can be used with current technology.

3.  Without limiting your thinking to current technologies write in the outside ring segments four new ways the original invention or innovation might be used in the future – 20 to 30 years from now.
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