Invention and Innovation
A Standards-Based Middle School Model Course Guide, Updated Edition

Unit Overview

Unit 1: Introduction to Invention and Innovation

Unit 1 - Big Idea

Nils Bohlin recently died at the age 82 in Sweden. Most people have
never heard of him. However, the technology he invented has saved
millions of lives worldwide. Who was he? He was the inventor of the
car lap-and-shoulder belt that was introduced by carmaker Volvo in
1959. Today, the law in many countries requires the seatbelt.

Invention and innovation
are creative ways to turn
ideas into real things.

The main goal of this unit is to introduce students to the key concepts associated with
technology, invention, innovation, and to have them “invent something.” Students must learn
the basics associated with technology and how inventions and innovations lead to new
technology and how technology influences innovations and inventions. Students must also
develop an understanding to the problem solving process and learn that invention and innovation
are types of problem solving.

Standards:

. Students will develop an understanding of the influence of the characteristics and scope of
technology. (ITEA/STL-1)

. Students will develop an understanding of the relationships among technologies and the
connections between technology and other fields of study. (ITEA/STL-3)

. Students will develop an understanding of role of society in the development and use of
technology. (ITEA/STL-6)

. Students will develop an understanding of the influence of technology on history.
(ITEA/STL-7)

. Students will develop an understanding of engineering design (ITEA/STL-9)

. Students will develop an understanding of troubleshooting, research and development,
invention and innovation, and experimentation in problem solving. (ITEA/STL-10)

. Students will develop the abilities to apply the design process. (ITEA/STL-11)

o Students will develop the abilities to use and maintain technological products and systems.
(ITEA/STL-12)

. Students will develop an understanding of and be able to select and use information and
communications technologies. (ITEA/STL-17)

Benchmarks:

ITEA - Benchmarks for Technological Literacy

= New products and systems can be developed to solve problems or to help do things that could not be done
without the help of technology. (1-F)

= The development of technology is a human activity and is the result of individual or collective needs and the
ability to be creative. (1-G)

= Technology is closely linked to creativity, which has resulted in innovation. (1-H)

= Throughout history, new technologies have resulted from the demands, values, and interests of individuals,
industries, and societies. (6-D)

= Meeting societal expectations is a driving force behind the acceptance and use of products and systems. (6-G)

= Many inventions and innovations have evolved by using slow and methodical processes of tests and
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refinements. (7-C)

The specialization of function has been at the heart of many technological improvements. (7-D)

In the past, an invention or innovation was not usually developed with the knowledge of science. (7-F)
Design involves a set of steps that can be performed in different sequences and repeated when needed. (9-F)
Invention is a process of turning ideas and imagination into devices and systems. Innovation is the process of
modifying an existing product or system to improve it. (10-G)

Apply a design process to solve problems in and beyond the laboratory-classroom. (11-H)

Use computers and calculators in order to achieve a given purpose. (12-J)

Information and communication systems allow information to be transferred from human to human, human to
machine, and machine to human. (17-H)

The use of symbols, measurements, and drawings promotes clear communication by providing a common
language to express ideas. (17-K)

AAAS-Benchmarks for Science Literacy

Throughout history, people have carried out impressive technological feats, some of which would be hard to
duplicate today even with modern tools.

Engineers, architects, and others who engage in design and technology use scientific knowledge to solve
practical problems.

Mathematics is helpful in almost every kind of human endeavor - from laying bricks to prescribing medicine or
drawing a face. In particular, mathematics has contributed to progress in science and technology for thousands
of years and still continues to do so.

The level of skill a person can reach in any particular activity depends on innate abilities, the amount of
practice, and the use of appropriate learning technologies.

Locate information in reference books, back issues of newspapers and magazines, compact disks, and computer
databases.

The human ability to shape the future comes from a capacity for generating knowledge and developing new
technologies - and for communicating ideas to others.

Use calculators to compare amounts proportionally.

Read simple tables and graphs produced by others and describe in words what they show.

NCTM-Standards for School Mathematics

Recognize and apply mathematics in contexts outside of mathematics.

Create and use representations to organize, record, and communicate mathematical ideas.

Develop, analyze, and explain methods for solving problems involving proportions, such as scaling and finding
equivalent ratios.

Select and apply techniques and tools to accurately find length, area, volume, and angle measures to appropriate
levels of precision.

Recognize and use connections among mathematical ideas.

Unit Objectives: At the completion of this unit, students will:

1.  Define the terms invention and innovation.

2. ldentify inventions and innovations that have impacted our lives.

3. Explain that new products and systems can be developed to solve problems or to help do
things that could not be done without he help of technology

4.  ldentify famous inventors and their inventions.

5.  Explain that the development of technology is a human activity and is the result of
individual or collective needs and the ability to be creative.

6. Identify, explain, and discuss the history of various inventions and innovations.

7. Explain that technology is closely linked to creativity, which has resulted in innovation.

8.  Explain how societal expectations impact the acceptance and use of products and systems.
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10.
11.
12.
13.
14.

15.
16.
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Invention and Innovation

Explain why, that in the past, an invention or innovation was not usually developed with
the knowledge of science.

Explain that the use of symbols, measurements, and drawings promotes clear

communication by providing a common language to express ideas.

Define and explain the role that technology and society play in the invention and

innovation process.
Contribute to a group endeavor by offering useful ideas, supporting the efforts of others,
and focusing on the task.

Research and report on a selected information and communication technology.

Organize and present research findings effectively.

Work safely and accurately with a variety of tools, machines, and materials.

Design and make a simple invention.

Unit 1 Content Outline

Definitions

A, Technology — Human innovation in action that
involves the generation of knowledge and
processes to develop systems that solve
problems and extend human capabilities. The
innovation, change, or modification of the
natural environment to satisfy perceived human
needs and wants.

B. Science — The study of the natural world through
observation, identification, description, experi-
mental investigation, and theoretical explana-
tions.

C. Engineering — The profession or work per-
formed by an engineer. Engineering involves the
knowledge of the mathematical and natural
sciences (biological and physical) gained by
study, experience, and practice that are applied
with judgement and creativity to develop ways to
utilize the materials and forces of nature for the
benefit of humankind.

D. Invention — A new product or system or process
that has never existed before, created by study
and experimentation.

E. Innovation — An improvement of an existing

technological product, system, or method of

doing something.

Serendipity — An accidental discovery.

Artifact — A human-made object.

Creative Thinking —= The ability or power used to

produce original thoughts or ideas based upon

reasoning and judgement.

Tom

Scope of Technology

A, Technology provides new products and sys-
tems.

B. Humans have needs and wants—they invent or
innovate a new technology to satisfy their needs
and wants.

C. Creativity is an important ingredient to technol-
ogy.

D. Advertising helps create demand for new or
improved technology.

Society Influences Technology and Technology
Influences Society

A, People have invented and innovated since the
beginning of humankind.

Technology Is continually changing.
Technology influences the needs and wants of
people.

People and culture influence technology.
Societies' acceptance of technology Is
important.

mo ow
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F. Inventions and innovations can have both
positive and negative impacts.

History of Technology

A Studying the history of technology provides
people a way to learn from the successes and
failures of their predecessors.

B. Invention and innovation typically take time and

involve patience.

Specialized functions of a product or system can

lead to technological improvements.

Technology of the times influences the way in

which people live and work.

E. Early inventions and innovations were not
developed with the knowledge of science.

o o

Design

A Itis the creative planning process that leads to
useful products and systems.

B. There is no perfect design.

C. Design has criteria and constraints.

Engineering Design
A Engineering design consists of basic steps.
1. Identify the problem or need.
2. Brainstorm a solution.
3. Determine an appropriate solution.
4. Select a solution to solve the problem or
meet the need.
5. Implement the solution (e.g., build a model
or prototype).
6. Test and evaluate the solution.

Famous Inventors and Their Inventions

A Leonardo da Vinci - made the first real studies
of flight {1480s)

B. Alexander Graham Bell — telephone (1870s)

C. Levi Strauss - blue jeans (1873)

D. Thomas Edison — lightbulb (1879)

E. Gotilieb Daimler — invented a gas engine (1885)

F. George Eastman — photographic film (1888)

G Marie Curie — together with her husband, she
discovered two new elements—radium and
polonium (1890s)

H. Ole Evinrude - outboard boat motor (1907}

. George Washington Carver — industrial applica-
tions for agricultural products (1910s)

J. Henry Ford - assembly line (1913)

K. Garrett Morgan — traffic light (1923)

L. Philo T. Farnsworth — electronic television
(1927)

M Buckminster Fuller — geodesic dome (1950)

N. Nolan Bushell — video game (1971)

0. Steve Wozniak — personal computer (1976)
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Student Assessment Criterda - Intreduction to Invention and lnnovation

Fehteramant Lord Above Targel Al Targst Below Target
Caoncepls Can define and describs all Can define and descoribe most | Can define and desoibs a few
and Terms terma and concepis related to | ferms and concepts related to | concepis and terms related to

Inven@ion and Inndowvasion. Invenson and Innovaiion. Invention and Innova Son.
Technology Gan describe, explain, and Can describe and explain the | Wit assistance, can describe
and Society evaluate the role hat technol- | role that technolo gy and the role that technology and

ogy and sockety play in e sochkety play in the nvenfon socdety play in the nvenson and

nvention and innowvation and nnovalon process. nnovaion processa.

process.
History of Can identify, explain, and Can identify and explain Wit asslstance, can dendfy
Invention and | discuss the history of vanous | vanous historical inwventions and explain varous historical
Innovation Invventions and innowva Sons. and Innovaions. Inventions and Innovations.
The Design Gan explain, analyzs, and Can explain and apply the ‘Wit assistance, can use and
Process apply fe design procsss in design process i the devel- apply the design process in the

the development of a smpls opment of a aimple wention. | development of a almpls

Invention. Invention.

Student Learning Experiences
Qur FirstInvention
The Meost Impertant Inwventien or Innevation of All Time
Intreduction to lnvention and Innovation

Az a satof eaming axpanancas, the following STL contant standards and comasponding banchmarks ara
addressad: Standard 1, Banchmarks F, G, H, and |, Standard 3, Banchmark F; Standard 6, Banchmarks D,
E, F, and 5; Standard 7, Banchmarks C, D, E, and F; Standard B, Benchmarks E, F, and G; Standard 9,
Banchmarks F, G, and H; Standard 10, Banchmark G; and Standard 17, Banchmark H. Howavar, if you
choosa lo use only a specilic activily, pleasarafarto Appandix B o delarmina axactly which standards and
banchmarks are baing addressed by that learning axperiance. See Appendix B for acomplata isling oftha
STL contant standards.

Acceptable Evidence of Student Understanding

Tha items isted balow reflact a set of lasks that students should be able to demonstrate as avidanca that the
standards have baanmet. This will raquira thata vanaty of leaming expariances are complalad and assass-
mant is conducted throughout tha unit.

Dafine the following: technology, scienca, enginaaring, invanbion, innovation, and craativily.

Dizcuss the roles that technalogy and socialy play in tha invanbion and innovalion process.

ldantify animpordant invantion orinnovation from the past and give a presantalion on it.

Reasaarch ona artifact related to infarmation and communication technalogy that is al least 20 years old
and report on its origing and impacts.

Design and makea a simpla invantion.

Explain tha basic steps of the engineanng design procass.

A pr o

@ n

Special note: Plaasa keap in mind that criteria must be davelopad to maasure the evidence that studants
providain damonsiraling thairlevals ofundarstanding—what are walooking for and how will wa know itwhan
wa sea it? For exampla, if students are asked to build a modal, how will wa know if t's a good one?

Whan considarning achievemant levals and halping studants toundarstand how thay might improve, it will ba
nacassary loknow whal wa maan by barms such as affectivaly, afficiantly, adaqualtaly, craalivaly, thoughtiully,
maslly, cleardy, minimally, marginally, comacltly, salely, systemalically, randomly, logically, thoroughly, intra-
spactivaly, insightfully, and meaningfully. { See Appendix D, Acceptable Evidence Glessary, for dafiniions.)
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Unit 1 — Introduction to Invention and Innovation

Pre-Test

Directions: Circle the T or F in the column to the left of each true (T) or false (F) statement.

T | F| 1. | Societal expectations have little to do with the acceptance and use of products and
systems.
T | F| 2. | New products and systems are developed to do things that could not be done without the
help of technology.
T | F | 3. | Science endeavors are based on individual or collective needs and the ability to be
creative.
T | F | 4. | Technology is dependent on human mobility.
T | F | 5. | Innovation is a process of turning ideas and imagination into devices and systems.
T | F | 6. | Invention is the process of modifying an existing product or system to improve it.
T | F | 7. | Throughout history, new technologies have resulted from the demands, values, and
interests of individuals, industries, and societies.
T | F | 8. | Many inventions and innovations have evolved quickly without using the slow and
methodical processes of tests and refinements.
T | F| 9. [ Inthe past, an invention or innovation was not usually developed with the knowledge of
science.
T | F | 10. | Information and communication systems allow information to be transferred from
human to human, human to machine, and machine to human.
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Unit 1: Introduction to Invention and Innovation Unit Test

Place the letter of the best answer in the box at left of statement.

1.

The development of technology is a human activity and is the result of individual or collective needs
and the ability to
A. memorize
B. draw
C. be creative
D. build structures

Technology is closely linked to creativity, which has resulted in
A. computers
B. advertising
C. scientific knowledge
D. innovation

New products and systems can be developed to solve problems or to help to do things that could not
be done without the help of
A. friends
B. technology
C. animals
D. marketing

Meeting societal expectations is a driving force behind the and use of products
and systems.

A. application

B. rejection

C. acceptance

D. determination

In the past, an invention or innovation was usually developed without knowledge
of

A. science

B. technology
C. materials
D. processes

Information and systems allow information to be transferred from human to
human, human to machine, and machine to human.

A. transportation

B. biotechnology

C. communication

D. renewable

The use of symbols, measurements, and drawings promotes clear communication by providing a
common for expressing ideas.

A. language

B. starting point

C. technology

D. structure

Design involves a set of that can be performed in different sequences and repeated when
needed.

A. answers

B. constraints

C. criteria

D. steps
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Invention is a process of turning ideas and imagination into devices and systems.
is the process of modifying an existing product or system to improve it.

A. Experimentation

B. Modeling

C. Innovation

D. Brainstorming

10.

Throughout history, new technologies have resulted from the, , values, and interests of
individuals, industries, and societies.

A. equations

B. demands

C. hardiness

D. interface

11.

Throughout history, people have carried out impressive , some of which
would be hard to duplicate today even with modern tools.

A. technological feats

B. scientific studies

C. athletic endeavors

D. artistic initiatives

12.

Engineers, architects, and others who engage in design and technology use
to solve practical problems.

A. timetables

B. random order

C. scientific knowledge
D. students

13.

Many inventions and innovations have evolved by using slow and methodical processes of tests and

measures
quizzes
edits
refinements

oWy

14.

The has been at the heart of many technological improvements.
scientific method

age of exploration

use of language

specialization of function

COow>

15.

The a person can reach in any particular activity depends on innate abilities,
the amount of practice, and the use of appropriate learning technologies.

A. classification

B. propriety

C. level of skill

D. acceptance
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