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Technology is all around us. We cannot enter a room without having technology somehow affect us.  This competency addresses the role technology has played on the world around us.
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Objective 1.01
Define and Characterize Technology

Technology is those things humans use and make to solve a problem.  Technology Education divides technology into several different systems in order to help students grasp the diversity and extent of technology. Listed below are the systems of technology North Carolina addresses:

Communication

Transportation

Manufacturing

Structural

Energy and Power

Biotechnology

Each example of technology will somehow fall under one of these categories and will be addressed throughout the Fundamentals of Technology curriculum.

Some might characterize technology as anything not derived from nature.  It is important that students are able to describe technology as more than just a computer.  Technology is cars, computers, couches, compact discs, etc.  Technology is not trees, birds, grass, things from nature, etc.

Definition of Technology –“human innovation that involves the generation of knowledge and processes to develop systems that solve problems and extend human capabilities”(R1, pg.242).

Definition of Technology Education – “A study of technology, which provides an opportunity for students to learn about the processes and knowledge related to technology that are needed to solve problems and extend human capabilities” (R1, pg.242). The student organization for technology education is the Technology Student Association.

Definition of Technologically Literate – “The ability to use, manage, understand, and access technology” (R1, pg.242).

Definition of Engineering - "Engineering involves the knowledge of mathematical and natural sciences gained by the study, experiences, and practices that are aligned with judgement and creativity to develop ways to utilize materials and forces of nature..." (R1, pg. 238).
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Definition of Science - "The study of the natural world through observation, identification, description, experimental investigation, and theoretical explanations" (R1, pg. 241).
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Component Systems of Technology

The component systems of technology are:

A. [image: image16.png]


Communication Systems – Systems that change information into messages that can be transmitted.  These systems include a sender, message, receiver, and feedback.

B.  Structural Systems - Systems that use goods and materials to build structures that will resist external force, support a load, and hold each structural element in a relative position to other parts.
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 C.  Manufacturing Systems – Systems using materials and processes to produce usable products.
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D.  Energy, Power and Transportation Systems – Systems that convert energy into mechanical, fluid, electrical, radiant, chemical, and thermal energy. 

Objective 1.02
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Recognize and describe the interaction of technology and society

The following outline characterizes what should be taught under Objective 1.02

· Describing how technology in intertwined throughout our lives

· Describing how technology has positive and negative impacts

· Describing and recognizing the expected and unexpected impacts of technology

· Recognizing that technology has trade-offs

· Recognizing that technology affects our social, cultural, economic, ethical, and political lives

· Recognizing that technology affects the environment

Technology is all around us and intertwined into every aspect of our lives.

You can find examples of technology in every area of your life.  From the moment the alarm clock rings to wake you up in the morning until you cut off the light to go to sleep in the evening, your lifestyle is being affected by technology.  Technology increases our chance of survival in an ever-changing world. Technology has enabled the American culture to advance and do things that many only dream of doing.  It has enabled us to communicate with people instantaneously, get around the world in less than a day, and replace body parts.

Technology’s impacts can be either positive or negative, and one must weigh the trade-offs to determine if the technologies are for the best. One can notice the effects of technology right away or it may take years to notice the effects of technology. The impacts of technology may also be expected and unexpected. For example, when Henry Ford found ways to mass produce automobiles so affordably that many people could own a car, he did not foresee the impact that the internal combustion engine (car) would have on air pollution. There were desirable impacts of the mass produced automobile. Average families now had more freedom to travel and could afford to travel more often. Motels and entire travel and vacation industries sprung up as a result. It was entirely expected that more highways would need to be constructed as a result of this drastic increase in the number of cars. Other examples include interchangeable parts, freeze drying food, and satellites. 

Technology can affect our social, cultural, economic, environmental, and political values and/or views.  With technology having the power to affect so many aspects of our lives, one must look at the ethical considerations in the development and use of technology (R2, 19-20, 29). 

	Technology Affects:


	Example of Ways that Technology Affects these Areas:

	Society


	· Everything below and more

	Culture


	· American culture is a very informed culture due the availability of communication devices.
· Americans have the freedom to travel due to the interstate highway system and cars being able to be manufactured inexpensively.

	Economy


	· Development of better products makes the economy stronger.
· Printing press and molds used to make currency

	Environmental
	· Cutting down on the trees to build a parking lot hurts the environment

· Building codes and laws that protect the environment

	Politics


	· Laws developed for trade 
· Laws for medical practices
· Advancements in technology lead to better foreign policies, laws, and other policies.
· Ability for everyone to know what is going on in our country through communication. For example, with the widespread use of television and the Internet, citizens are better informed on political issues and news. As a result, people are becoming more savvy voters and in an indirect way are taking more responsibility for participating in their own government.

	Ethical Considerations
	· Cloning, is it right or wrong?

· What will happen once we know the DNA make-up of human beings?

· The President of the United States placing a moratorium on human cloning.


Technology also impacts the environment.  People need to work together to devise technologies that conserve our natural resources.  Reusing, reducing, and recycling are three concepts that need to be incorporated into every new technology and current technologies.  Technology has also enabled us to monitor various aspects of our environment.  Technologies, such as Doppler radar, have enabled weather forecasters to monitor weather patterns more efficiently.  We are also able to monitor our ozone and the effects of human made gases.  When technological processes are aligned with natural processes, we are able to reduce the negative impacts on the environment and other technologies.

Objective 1.03
Analyze and assess the evolution and influence of technology

The following outline characterizes what should be taught under Objective 1.03

· Characterize technology across major time periods in history

· Identify major inventions and innovations in the major time periods in history

· Analyze the influence and significance of technology in each of the major time periods in history

The evolution of technology begins with the first primitive tools developed by man in the Stone Age and progresses to high tech automated equipment.  As society has developed, technology has developed to meet its needs.  From the agricultural age, to the industrial age, and now the information age, technology has shaped our past and continues to shape our future.  These three main ages also allow us to explain how technology has evolved and see the rate at which technology has developed.  Technology is increasing at an exponential rate.
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During the agricultural age, people were interested in providing a stable food supply and allowing civilizations to develop.  The inventions and innovations during those 14,000 years are significant.  The industrial age is a time when people moved from the farm to the city.  It was a time for factories and mass production.  The beginning of the industrial age is marked by the steam engine.  The information age is marked by the development of the computer.  During this age, information has become easily accessible. During the information age (the last 50 years), more inventions have been developed than throughout the entire course of history.

Key developments such as the wheel, the printing press, mass production, interchangeable parts, the computer, and the integrated circuit have transformed our society and molded our culture.  Students need to be aware of how these inventions have shaped our culture.  Students also need to be aware of how other inventions and innovations have evolved from these inventions.
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Examples of Technology
	Its Impact

	Wheel
	Move goods easily

	Printing Press
	Communication of Information

	Interchangeable Parts
	Assemble products quickly for mass production
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Mass Production
	Produce products quickly

	Airplane
	Enables us to transport goods around the world  quickly.
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Television
	Mass Communication

	Integrated Circuit
	Miniaturization of electronic components

	Space Shuttle
	Repeated travel into outer space

	Cloning
	Duplication of living creatures

	Artificial Intelligence
	Automation of Industry

	Fiber Optics
	Communication over greater distances that  is clearer


When one looks throughout history, he/she can see how specific inventions/innovations have transformed history. For example, the Stone Age was a time for survival.  Tools were made of stone and used for cutting, hunting, pounding vegetables, and even progressed to harnessing fire.  In turn, the tools made it easier to survive.  During the Iron Age, many people began to move from farms to develop towns and cities.  Tools were made of iron and steel; developments such as the plow and irrigation enabled fewer farmers to grow more food. The Middle Ages brought about the development of paper money, the waterwheel, the magnetic compass, and the printing press. These developments allowed people to trade, travel and spread information easier. The Renaissance was a time for rebirth of the arts and humanities.  Leonardo da Vinci created drawings and written descriptions of things that were later developed in the 20th Century. The first screwdriver was invented as gunsmiths tried to adjust their gun mechanisms.  The camera obsura, telescope, the submarine, and hydraulic press were also developed during this time period. Throughout the Agricultural Age, jobs were very labor intensive.  With the mechanization of the farm, labor was freed up for work in the factories. This caused people to move into the cities.

[image: image25.png]Input

Mateials, energy tack.
people,tie, capial

Process

The making of the product

Output

Firished prodct

Fesdback

Fiesponse of the users & consumers




The Industrial Age was a remarkable time.  With the mechanization of the farm and invention of the steam engine, industry began to play a major role in society; this marked the beginning of the Industrial Age. Eli Whitney’s interchangeable parts and Henry Ford’s movable conveyor in factories allowed us to produce products more quickly and efficiently.  The steam engine, gasoline and diesel engine, airplanes, telephones, telegraphs, and radios were all developed during this age.  These products gave people more leisure time and children more time to spend in school instead of on the farm.

The Information Age emphasizes processing and exchanging information.  “The development of binary language, transistors, microchips, and ENIAC led to an explosion of computers, calculators and communication processes to quickly move information form place to place” (R1, pg. 87).  This age is also known for the hydrogen bomb, space shuttles, communication satellites, prefabrication, biotechnology, freeze-drying, and the International Space Station.  The Information Age has placed knowledge and information at the touch of a button.  Roughly speaking, the Information Age spans from the 1950s to the present.  It has allowed people to communicate all over the world and in space instantanteously. It has also allowed us to travel outside our world and develop other environments in space.

Major Historical Developments

Stone Age
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Approximately 250,000 B.C.- 3,000 B.C. During the Stone Age most tools were made of stone. Shaping rocks into sharp edges for arrows, spears, and knifes was very time consuming and the tools would easily wear with use. Most tools were used for agriculture and hunting.

Bronze Age

Approximately 3000 B.C. - 1200 B.C. Bronze is a metal alloy made of copper and tin. People found it easier to shape tools if metal was melted then shaped by using a mold. The metal tools were not only easier to shape, but were more durable and useful than stone tools. Most technological developments were for improved agriculture practices, growing industries and military applications.

Iron Age
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Approximately 1200 B.C. - 500 A.D. Iron is metal, and when alloyed with other materials is stronger than bronze. Again, most technological developments were brought about to improve agriculture, trade and military weapons.

Middle Ages

[image: image28.wmf]Approximately 500 A.D. - 1500 A.D. The Middle Ages brought about a number of technological developments that led to industrialization. The agricultural advances produced a surplus of crops, which led to increased trade. Increased trade created bigger markets with more products. The spinning wheel was one of the jumpstarts of a growing textile industry.

Renaissance
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Approximately 1450 A.D -1700 A. D. the Renaissance was a time of rebirth in the arts.  Gutenburg invented the printing press with moveable type, which enabled information to be disseminated throughout the world.  At first, the printing press was used for the distribution of the Bible, but as time progressed, it was used to produce other literature. Leonardo da Vinci created drawings and written descriptions of things that were later developed in the 20th Century.  The first screwdriver was invented as gunsmiths tried to adjust their gun mechanisms.  The camera obscura, telescope, the submarine, and hydraulic press were also developed during this time period. 
Industrial Age
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Approximately 1700 - 1940. The Industrial Age marks the point in history in which factories took over the production of most products. People began to buy items and migrate toward cities for jobs. The growing number of factories drove the need for technological improvements in machinery and systems. Trade over long distances increased which created a bigger demand for fast, reliable, efficient transportation systems. Communication advances accelerated information and coordination systems at an alarming rate. Structural systems were forced to improve as cities began to grow up instead of out.

Information Age
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Approximately 1940 - present. The Information Age is a period of time where technological developments have and will continue to occur at an exponential rate. New developments are often outdated before the finished product arrives at the store for purchase. The microchip revolutionized the world of electronics and has made communication systems faster, cheaper, and more powerful than ever. Constant research occurs in energy systems to make them more efficient and less harmful to the environment. Manufacturing systems are highly technical and require specialized education. Structural systems are constantly changing to incorporate new materials and creative approaches to efficient building.
Stone Age

250,000 B.C. - 2500 B.C.

Development 

Approximate Date
Significance

Control of fire 
500,000 B.C. 

Cooking, making pottery, lighting, heat

Hand ax 

500,000 B.C. 

Used for hunting

Bow and arrow 
Unknown 

Used for hunting

Spears 


Unknown 

Flint rock or bone and used for hunting and fishing

Animal oil lamps 
Unknown 

Lamps that burn on animal fat

Needles 

18,000 B.C. 

Made of bone to produce clothing

Agriculture 

8000 B.C. 

Humans planned the growth of plants and animals for food

Bricks


7000 B.C. 

Building materials

Irrigation 

5000 B.C. 

Humans planned the watering of agricultural crops

Wheel


3500 B.C. 

Increased human power for agriculture and transportation of goods

Bronze Age

3000 B.C. - 1200 B.C.

Development 

Approximate Date
Significance

Wooden ships 

3000 B.C. 

Used for trade and transportation

Pyramids 

2700 B.C. 

Remarkable applications of architecture and mathematics

Improved wheels 
2000 B.C. 

Spokes made wheels lighter, thus easier to transport goods.

Chariots 

2000 B.C. 

Ground transportation and military vehicles

Glass 


2000 B.C. 

Used for jewelry and ornaments

Casting of metals 
1400 B.C. 

Pouring hot metals in a mold to form shapes

Iron Age

1200 B.C. - 500 A.D.

Development 

Approximate Date 
Significance

Alphabet 

1000 B.C. 

Important for communication and trade

Arabic Numbers 
800 B.C. 

Important for communication and trade

Water Wheel 

700 B.C. 

Grind grains such as corn

Spinning wheel 
500 B.C. 

Used to make yarn and thread for cloth

Great Wall of China
221 B.C. 

Built to prevent invasion

Glass blowing 
100 B.C. 

Easier to shape glass

Calendar 

45 B.C. 

Important for communication, trade and agriculture

Glass 


50 A.D. 

First used in windows

Cement 

400 A.D. 

Used as a building material

Middle Ages

500 A.D. - 1450 A.D.

Development 

Approximate Date 
Significance

Windmills 

600 


Used to pump water for irrigation and milling grain

Rockets 

1232 


Used as a military

Gunpowder 

1242 


First explosive with both military and building uses

Renaissance

Approximately 1450 A.D -1700 A. D.

Development 

Approximate Date 
Significance

Leonardo da Vinci
1452 – 1519

Designed flying machines, helicopter, machine gun, turbines, etc…

Printing press 

1454 


Improved communication through the mass production of books

Railroad 

1500 


Used in mining to transport heavy loads

Galileo


1596 – 1610

Heat measurement, laws of gravitation, observed the solar system

Newton

1600s


Laws of gravitation, optics, and physics

Industrial Age

1700 - 1940

Development 

Approximate Date 
Significance

Factory system 
1700's 


Mass production of products

Steam engine 

1769 


Changes steam into mechanical energy to operate machines

Cotton gin 

1793 


Made cotton a profitable industry

Machine tools 

1795 


Made it possible to produce precision parts for manufacturing

Erie Canal 

1825 


Opened shipping routes between the Great Lakes & Atlantic Ocean

Telegraph 

1837


Improved long distance communications

Transcontinental 
1869 


Fast, reliable transportation for people and goods

Railroad

Suez Canal 

1869 


Shortened shipping routes between east and west Africa

Telephone 

1877 


Improved communications without the use of coded messages

Phonograph 

1877 


Recording device

Radio 


1895 


Long distance (transatlantic) voice communications

Airplane 

1903 


Greatly improved long distance transportation of people/goods

Information Age

1940 - Present

Development 

Approximate Date 
Significance

Television 

1923 


Fast visual communications

Computer 

1940s 


Facilitates the processing & control capabilities of people

Geodesic dome 
1947 


Structure of lightweight materials without reinforcing members

Transistor 

1948 


Smaller and more reliable than vacuum tube

Space exploration 
1950s 


Responsible for countless technological advances through research

Integrated circuit 
1959 


Contains thousands of components that are cheap and efficient

Facsimile 

1970s 


Transmits documents over telephone lines

Cellular telephone 
1978 


Mobile telephone communications

Internet 

1984 


Individual access to enormous quantities of information

Fiber optics 

1980s 


Fast, frictionless communications through a glass tube

Solar energy 

Undefined 

Converting energy from the sun for use in modern energy systems

Nuclear reactors 
1980s 


Alternative sources of energy

Objective 1.04
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Analyze how technology relates to other disciplines

The following outline characterizes what should be taught under Objective 1.04

· Analyze how technology relates to other disciplines like science

· Analyze how technology relates to school subjects like language arts

How does technology relate to science, math, language arts, and other subject areas?  Ask yourself the question how would the other subject areas have survived and developed without technology?  Each subject area creates its own foundation of technology, and technology’s progress enables the subject area to develop and expand. Technology education is the closely related to science and mathematics. Students work through problem solving and apply measurement skills to many activities. Technology education also plays a key role in introducing key engineering concepts through the activities. Students incorporate the design process as they explore possible solutions to their activities.  Students should be aware of how significant technology is to other subject areas. (See chart) Technology education also serves as an introduction to many vocational courses.  Students are introduced to vocational courses such as drafting, electronics, manufacturing, construction, and business education courses. 

	Discipline


	How Technology Relates to the Discipline



	Language Arts


	· Desktop publishing 

· Computer support of oral presentations

· Technical reports

· Software used for grammar and spell check on word processors.

	Science


	· Science uses technology to help make new discoveries.  For example, the Hubbell Space telescope represents electronic, satellite, communication, and transportation technology that scientists have used to learn more about the universe than ever before.
· Genetic engineering of new agricultural products
· Development of anticancer products
· Application of electromagnetism 

	Mathematics


	· Application and use of measurement techniques
· Use of measurement tools

	Social Studies
	· Historical Developments

· Impacts on Society 


Objective 1.05
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Investigate emerging trends in technology

The following outline characterizes what should be taught under Objective 1.05

· Identify steps in determining trends in technology

· Characterize technology assessment

· Learn normative forecasting

· Learn exploratory forecasting

· Use a relevancy tree

· Use a decision matrix

According to the Standards for Technological Literacy, “a trend is considered a tendency or general direction.” Students need to be aware of how to assess technology in order to make better decisions about the world around them.

Process for determining trends

Collect Information and Evaluate Its Quality

Compare and contrast the information

Examine relevancy

Investigate the background of experts

Synthesize the Information and Draw Conclusions

Takes into account the historical events, global factors, economic factors, risks that can be incurred, and tradeoffs.

Assessment

Choose the best course of action

Forecast possible trends  (R1 42-43, 138)
“Technology assessment” is a term that describes a variety of techniques for determining the effects of the interaction of technology and society.  Because the impacts of technology profoundly affect people’s lives, it is important to be able to identify desirable and undesirable consequences of technological decisions.  A prime example is the impact of the semiconductor on society and the spawning of the Information Age.  People have used techniques for forecasting the influences of technological innovation for years.  Megatrends, a popular book in the 1980s, used excerpts from newspapers to predict changes in the later years of the Twentieth Century (see also Megatrends 2000).

Forecasting can focus on intended and unintended outcomes and emphasize both negative and positive outcomes.  Two of the many techniques used to forecast paths of technological development include normative forecasting and exploratory forecasting, both of which are highly appropriate for technology assessment.

Types of Forecasting: Normative and Exploratory
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Normative forecasting helps people determine a path to take in the development of technology in order to arrive at an ultimate goal.  Basically, the path is comprised of a series of subordinate goals to achieve the ultimate goal.  These subordinate goals may also branch off into alternative paths to the same destination (Whaley, 1987).  The normative technique helps research and development teams, engineers, executives, and technologists make decisions and plan future strategies.

Exploratory forecasting helps people look into the future by using past and present conditions to predict future events and developments. Exploratory forecasting involves identifying trends and extending them into the future (Whaley, 1987).  Forecasting could certainly be accomplished by drawing a graph that shows the growth of the number of electronic components that can be placed inside of an integrated circuit.  Such an exponential relationship can be based on past and present circuit integration, and the trend can be extended into the future right on the graph. Sometimes less statistical and mathematical approaches are used that depend on the expertise of people in the field.  A Delphi Study is an example of an exploratory forecasting technique that depends on the professional opinions of experts in a given field.

Technology assessment may also involve the history of technological innovation.  Creating a historical timeline of the development of various technologies is one conventional activity for students.  Such a timeline should describe the product or system that the student has chosen to research, in addition to reporting the various influences of the innovation on society.

Conducting Technology Assessment

(Taken from Teaching Technology: High School, 2000, CATTS)

Before conducting a normative forecast, there must first be a reason to conduct it.  Perhaps the students are researching the problem of urban sprawl, and they want to develop a sociological/technological solution to the problem.  The primary goal is to reduce a city’s geographic growth.
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A Relevancy Tree with an Ultimate Goal, Primary Goals, and Secondary Goals.

Normative Assessment Procedures

(Taken from Teaching Technology: High School, 2000, CATTS)

1. Identify the ultimate future goal.

2.
Identify the relevant issues associated with the goal, which might be accomplished by pinpointing some of the problems associated with urban sprawl — grid locked highways, abandoned buildings, etc. These problems suggest primary courses of action to take in reaching the ultimate goal.

3.
Primary goals or courses of action, in turn, suggest additional secondary goals or courses of action, sometimes referred to as a “relevance tree” (Whaley, 1987).  Secondary goals are prerequisite to achieving primary goals as seen in the figure above.

4.
Developing a matrix will help students make decisions about what paths are feasible (Whaley, 1987). (See figure below.)  Students may develop certain paths more than others. Depending on the instructional objectives or the scope of the lesson at hand, students working in cooperative groups may choose to focus on a specific technological course of action.  One student group might work on the transportation-related part of the problem above, while another group might work on the building-related part of the urban sprawl problem.  Developing additional paths can provide excellent opportunities to integrate technological studies with other subject areas.

Eliminate Urban Sprawl by Improving Urban Transportation

	
	Mass Transit


	Personal Rapid Transit
	More Parking
	Widen Highways

	Move More People
	yes
	no

(limited passenger capacity)
	no

(would attract more cars to city)
	no

(would attract more cars to city)

	Move People Faster
	yes
	yes
	no

(cars have lower speed limits)
	no

(cars have lower speed limits)

	Freedom of Movement
	no

(go along track only)
	somewhat

(PRT vehicles can go to many different buildings)
	somewhat

(cars can go on any but must tear down buildings for parking lots)
	somewhat

(only so many highway routes can be constructed)

	Fewer Traffic Delays
	yes
	yes
	no

(traffic jams)
	no

(traffic jams)


Matrix to Help Students Make Decisions About What Future Paths Are Feasible.

In the matrix above, the secondary goals from the relevancy tree are placed in the left hand column. Possible ways of achieving those secondary goals are placed across the top row. Students must ask whether or not a possible solution will help achieve a secondary goal. For example, if the secondary goal is to "Move More People," then will "Mass Transit" help? According to what these students marked the matrix above, "Yes" Mass Transit would help to Move People Faster.

5.
A flow diagram is developed from the relevance tree. It shows the steps needed to achieve the ultimate future goal via a path (Whaley, 1987). (See figure below.)  It could be extended to include intended, unintended, negative, and positive outcomes.






Flow Diagram Showing the Steps to Take to Achieve the Future Goal.

Exploratory (Taken from Teaching Technology: High School, 2000, CATTS)
Because there are many techniques for exploratory forecasting, teachers should choose the most appropriate one for the circumstances.  However, a Delphi study will provide students with the chance to practice a statistical method, integrate with other subject areas, use an authentic practice, and correspond with experts in the field of study.  For technology assessment, a Delphi study is used to survey a panel of experts regarding their professional opinions about future trends for the technology in question.  The following are suggestions on conducting the Delphi study (Whaley, 1987).

1.
Develop an instrument or questionnaire that poses a number of questions related to the technology under assessment.  Students will need to conduct research in order to be well educated on the past and current nature of the technology being assessed.  Lead the students in some discussions that will help them construct explanations of the technology and the issues that are associated with it.

2.
Ask a small team of people in the field to review the instrument to be certain that the questions are not too ambiguous or too specific.

3.
Through research and recommendations, identify the panel of experts and ask them to participate in the assessment.  Such a panel should be comprised of at least ten people.

4.
Send the instrument to the panel with a deadline for their responses — the first round of the study.  The teacher may instruct the panel to make changes to the questions and suggest edits and additional questions that may be considered more relevant to the topic.

5.
Implement the changes recommended by a majority of the panel members.

6.
With the revised instrument, have panel members answer the questions or respond to the items.

7.
When the panel returns its responses, each instrument is checked to see if some responses are similar across various items.  If a majority of the panel members respond in the same manner, certain questions can be combined into one. Based on the responses, alter questions to make them more precise, and ask panel members to clarify their responses if necessary.

8.
Send the questions out to be answered by the panel again.  As the panel’s responses become more consistent or some trends of agreement begin to emerge, list their predictions and ask the panel to rank them from most to least probable.  This might happen as early as the fourth round.

9.
Conduct discussions that help students relate the resulting predictions to their original observations of the technology.

10.
Have students present their results in a seminar.

Students may conduct Delphi studies in cooperative groups that meet, perhaps, once a week as a long-term assignment.  By providing students with access to experts in a particular field of interest, such an assignment would afford them an opportunity to conduct science in the context of technology.  Correspondence with the public provides an opportunity to demonstrate the importance of good writing and language skills.  Finally, correspondence could be conducted using the Internet, and alternatives to national experts could be used — local government officials, local industry leaders, local technicians and engineers, parents, and teachers in school.

Technology Assessment Strategy

Technology: _____________________________________ Date of Assessment: _____________________

Date(s) of use: ______________________ Location(s) of use: ____________________________________

Purpose of the Technology: __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Assess the technology in the following areas, highlighting major impacts, to the best of your information

and knowledge at this point in time. Use additional paper if necessary.

1. Known Positive Effects

a. Social: ________________________________________________________________________________

b. Environmental: _________________________________________________________________________

c. Economic: _____________________________________________________________________________

2. Known Negative Effects

a. Social: ________________________________________________________________________________

b. Environmental: _________________________________________________________________________

c. Economic: _____________________________________________________________________________

3. Unknown Negative Effects

a. Social: ________________________________________________________________________________

b. Environmental: _________________________________________________________________________

c. Economic: _____________________________________________________________________________

4. Unknown Negative Effects

a. Social: ________________________________________________________________________________​​​

b. Environmental: _________________________________________________________________________

c. Economic: _____________________________________________________________________________

5. Do you think the technology has more positive or negative impacts. Explain your answer.

______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
6. Do you believe the technology should be used. Explain your answer.

______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
7. What strategies would you use to lessen the negative effects of the technology. Be specific.

______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
Competency Two 

Develop a safe and an effective workplace

Helping students embrace the characteristics of a safe and effective workplace is truly fundamental in their development as citizens in a technological society. General laboratory safety and equipment safety are fundamental concepts. Safe learning environments foster achievement. Certain values and attitudes are also fundamental in modeling a safe and effective workplace, and these values relate to many activities conducted in the laboratory. A student’s attitudes influence everything from safety to the performance of the group. Moreover, the development of leadership skills is closely coupled to the opportunity for application in the laboratory. Affording students the opportunity to lead and be led is fundamental in a technology-driven economy. Finally, the ability to manage information is fundamental to the ability of students to demonstrate their comprehension of what is required in a safe and effective workplace. Mastering these fundamental concepts will help your students embrace the requirements and improve their performance in subsequent technology education courses and any other courses taught in high school.

Objective 2.01
Recognize safety procedures and practices in a technological world

The ability to recognize safe procedures and practices should be developed in all three domains of the learning. The cognitive domain requires that students can recognize and recall safety rules with one hundred percent accuracy. However, it is not enough that students can remember rules. They must be able to demonstrate safe practice in the psychomotor domain, and they must have the required attitudes and presence of mind necessary to function safely within the affective domain (DeLuca & Haynie, 1989). Students in Fundamentals of Technology are new to the technology education laboratory. “Safety” means something different to them than it does to you and your experienced students. You must run the laboratory’s safety program in a systematic way that demonstrates to your Fundamentals students that safety is important to the success of everyone.

General Safety Rules

Teach your students general safety. Among the following is a list of general safety rules that may be pertinent to your laboratory. The list of rules is provided in the form of a student safety agreement. You can adapt this form to suit the circumstances of your laboratory. General safety rules should be posted throughout the lab.


Machine Safety

Teach your students machine-specific safety. You must include manufacturer-specific safety rules in the list of rules pertaining to each machine. Additionally, students must score 100 percent correct on any safety test before they are allowed to use the specific tool or machine. Machine-specific safety rules should be posted on or near each machine.
Computer and Ergonomic Related Safety

Students use computers for long periods of time. The Occupational Safety and Health Administration recently passed rules governing the safe operation of computers and seating in the workplace. You should take care to help your students work comfortably at computer workstations by making sure that they take breaks and are seated at workstations with well adjusted keyboards, chairs, and desks. 

General Safety Rules for Technology Education Laboratories

1. Ask my teacher to approve all work that I plan to do.

2. Report all injuries, however small, immediately to my teacher.

3. Wear suitable eye protection when engaged in any activity where eye injury may happen.

4. Be sure clothes are safe and suitable for lab work. Remove or fasten any loose clothing and jewelry. Roll loose sleeves above the elbows. Keep hair away from equipment in operation (students with shoulder length hair must put-up or tie-back their hair.)

5. Observe rules concerning operator safety zones, and stand clear of zones in use.

6. Cooperate with my classmates in the safe operation of my lab.

7. Caution any student I see breaking a safety rule, and report it to the teacher.

8. Report to the teacher any equipment that does not seem to work properly.

9. Keep tools and materials clear from aisles and from projecting over the edge of workbenches.

10. Use a brush to clear away scrap materials and use a rag to clean oily areas.

11. Keep the floor clear of scraps and litter.

12. Do not work in the lab while under the influence of prescription or non-prescription drugs.

13. Immediately wipe up any liquid spilled on the floor.

14. Never operate equipment without passing a safety test and without knowing its safe use.

15. Place oily rags in a covered metal container and other combustible materials in a flammables cabinet.

16. Exercise care in handling large, heavy, or long pieces of material.

17. Know and practice procedures to follow in case of fire, tornado, hurricane or other disaster.

18. Maintain your judgment and behavior while working in the laboratory at all times.

19. Always make sure that computers, chairs, and desks are adjusted for safe use over time.

20. Take breaks every hour or so when working at computers for long periods of time.
Objective 2.03
Outline leadership skills and team building

The following outline characterizes what should be taught under Objective 2.03

· Make students aware of how the teacher wants them to work in cooperative groups and the personal characteristics needed to be successful in group situations

· Learn parliamentary procedure

· Learn how to run effective meetings

Cooperative Learning (For the Teacher)

Cooperative learning is a great way to help students develop skills for social interaction, group planning, decision making, team building and for teaching professional conduct. Cooperative learning gives students the opportunity to apply strategies for research and problem solving. Cooperative learning occurs in small groups of four to six students, and all groups may work on the same task, or each individual group may work on slightly different tasks. When students work together to solve a problem, demonstrate their learning, or research a question, they will build on their ability to collaborate within a team to work toward a common goal. Using cooperative group learning offers more authentic experience than does repeatedly making assignments to individual students. Furthermore, students will start to identify themselves as part of a group.

Synergy and Responsibility (For the Teacher)

Each group may have a specific task that contributes to a problem shared by the whole class. However, each student within a given group may have additional tasks for which he or she is responsible. The group members should consider each student’s skill level in determining her or his responsibility to a group. For example, one student may be particularly good at computer aided design, a second student could be the group “expert” on library research, and yet another might be good at programming the CNC milling machine. By pooling their talents and by being accountable to each other, the cooperative group forms a synergy and is able to achieve at a higher level than one student may have achieved alone. The opposite approach could also have advantages. Students might be delegated responsibilities based on their individual limitations. This method would provide them with the chance to address their current weak points with their peers and the teacher.

Cooperative group learning is an effective method to use when students conduct technological problem solving. Ill-structured, real-life, or other open-ended problems require students to reason with each other and to share their thoughts about identifying, implementing, and evaluating solutions. In the beginning, the teacher may provide guidelines and handouts to steer student interaction within groups. As students become accustomed to the cooperative process, the teacher should encourage them to develop their own group rules and strategies.

Conducting Effective Meetings

Explain common goals of meetings

1. Exchange - includes interchange of ideas and information.

2. Resolve - meetings are used to solve problems.

3. Achieve - meetings are used to make decisions concerning the organization.

4. Share - members can use this time to share concerns.

5. Define - meetings are used to inform membership and explain and define the issues.

Communication Strategies in Meeting Participation

When Others Speak:

1. Attend - Each speaker deserves your attention. Careful listening prevents you from missing important information.

2. Be Polite -Do not interrupt speakers. Treat all members as you would like to be treated. Never distract others with inappropriate remarks or actions.

3. Respect Different Views - Everyone has the right to express their opinion. Avoid hasty judgement of other's ideas.

4. Consider New Ideas - Do not be defensive when others express ideas that conflict with yours. Instead, use their suggestions to refine and develop your own ideas.

When You Speak to a Group

5. Explain Your Ideas in a Clear Manner - Good pronunciation and enunciation (saying sounds clearly) will be appreciated by your listeners. Proper volume and tone will also enhance the delivery of the speech. Always face the group.

6. Summarize - Sometimes your speech can be complex. In such a case, summarize your main points before you end your speech.

7. Speak Directly - Make the listeners think that you are speaking directly to each of them. Never direct your comments only to one person.

8. Propose Recommendations - Most people welcome good advice. Do not hesitate to make suggestions, but offer them at an appropriate time and in a positive manner.

(Reference: How to have Successful Meetings, 1991)
Parliamentary Procedure

Importance of Parliamentary Procedure

1. Flexible - can be adapted to fit the needs of any group.

2. Democratic - fair to everyone through majority rules.

3. Protection of Rights - allows for democratic process without discriminating against individuals rights as members of an organization.

4. Impartial Hearing - allows individuals to be heard and treated identically.

Four general motions are used in parliamentary procedure.

1. Main Motions - introduce subjects to the group.

2. Subsidiary Motions - alter how the main motion is treated. Must be voted on before the main motion.

3. Privileged Motions - are most urgent! Concern special or important matters

4. Incidental Motions - questions of procedure that surface out of other motions already made.

Steps in Presenting a Motion

1. Obtain the floor - wait until the last speaker is finished then rise and address the chair by saying "Mr. or Madam Chairperson". Give your name. The chair will recognize you by repeating your full name.

2. Make your motion - say "I make a motion that we ......". Always express your motion affirmatively. Avoid personal comments and stay on the subject being discussed.

3. Always wait for a second - another member needs to say "I second the motion." The chair can call for a second, but if no one answers, your motion will not be considered and is considered "dead" at that point.

4. Chair states your motion - the chair must say, "It is moved and seconded that we ...". After the chair states the motion, consultation begins or voting can take place.

5. Add to the motion - the mover is allowed to speak first, then focus all comments to the chairperson. The Sergeant of Arms will be responsible for keeping time during all discussion throughout the meeting.

6. Deciding the vote - the chair asks, "Is the membership ready for the question?" If there is no more discussion a vote is taken. The chair will announce the results.

Objective 2.05
Outline how a computer is used as an information management tool

The following outline characterizes what should be taught under Objective 2.05

· Describe the computer as a system that moves information
· Learn that a spreadsheet is organized into columns, rows, cells, and is best used to automate repetitive calculations
· Learn that a database is organized into fields and records that allow you to store and manage information
· Store information in a database and integrate/merge it with a word processor
· Describe the various capabilities of computer presentation software such as integrating a variety of media and hyperlinking slides together in various ways
Describe the computer as a system.

When you help your students to realize that a computer can be used to manage information, you might start out describing it as a system. It will be easy for students to notice how the input information is stored and processed into something different. The model of a computer system below is very typical. Computers are used to automate repetitive calculations, present multimedia, store various data types, control text with word processors, control computer networks, and control graphics and remote devices like in Computer Aided Design and computer interfacing. Computer interfacing may include the program and electronics needed to control a Computer Numerical Controlled (CNC) milling machine or a robot.

One of the keys is the integration of all of these computer uses. This is similar to the goals of Computer Integrated Manufacturing (CIM). Each person and department in the manufacturing enterprise becomes more effective because they use and manage information in such a way that most employees have access to the information when they need it. The sharing of this information may require the use of a computer network. The breadth of the information can vary from purchasing and inventory information stored in databases to CNC programs for production or spreadsheets with the company payroll.




Spreadsheets

The spreadsheet application is best used to automate repetitive calculations. Spreadsheets easily show relationships among statistics. In the figure above, notice that the students’ company has sold inks to customers at a markup or profit. The company can calculate their net profit per product. Notice the rows are numbered and the columns are alphabetized. A cell is a rectangle at the intersection of a row and a column. In the spreadsheet shown above the cursor is located at cell F7. Notice the formula in the horizontal input line across the top of the spreadsheet. A formula can be entered in that line after you position the cursor in the cell where you want the formula’s result to appear. In the case above, you positioned the cursor at cell F7 and then entered the formula, “=(C7*D7)-(E7*D7).” If the same formula is needed for every cell in a column, then you can enter the formula in the first cell of the column, select that cell plus all of the other cells. Then go to the EDIT menu, and choose FILL and DOWN. The formula will be applied to all of those selected cells in the column.

Notice in the lower window of the figure above, a chart feature can be used to show the amount of profit per product sold. The chart corresponds to the numbers shown in the spreadsheet above. The two columns that were selected in order to generate this graph were “Product” and “Net Profit.” Depending on the exact spreadsheet program your classes use, you will have to do some experimentation to determine exactly how to graph data.

Database

Use a database to automate the sharing and management of different types of data. It depends on the exact database your classes use, but generally a database starts with a chart as seen below. Groups of related data, or types of data, are stored in columns. The type of data is known as a field. The column heading is the field name. In the database below, “CustomerName” is a field name and the field is made up of customer names arranged in the first column. A second field in that database is made up of customer addresses and is labeled “Address.” Each row contains all of the information about one customer. The row is known as a "record."
Once information is entered into the database, students may sort the information by field. For example, you can choose to show the information sorted in alphabetical order based on CustomerName. Or you could sort the database by ZIP code in numerical order. You can also choose to only display, say, one particular customer or only those customers with a particular ZIP code. Your students can then take the database information and merge it into a personalized form letter that they can automatically generate for mass mailings to customers as seen below. To perform a mail merge in Microsoft Access and Microsoft Word, you choose MAIL MERGE under the TOOLS menu. After following the steps, you will insert fields into the word processed document by selecting them under the INSERT MERGE FIELD menu as shown below.



Presentations

When your students consider the messages that they need to communicate via computer presentation software, they will want to consider all of the criteria for designing any message. However, they may consider the different media that they wish to incorporate into the presentation. Presentation software is useful for integrating different types of media together. For example, students may determine that they need clipart graphics, jpg pictures, or sound effects incorporated into their presentation. They might conclude that prerecorded narration is appropriate. They will also want to consider the flow of the presentation. If the presentation is to be used by individuals, then the students might want it to have a hyper design in which the viewer can navigate from any slide to any other slide.

Presentations have data merged into them. Sound can be controlled from within a computer presentation and data and charts from spreadsheets and the like may also be represented.

Simple Control Technology

Some aluminum foil, a battery, wires, and a small buzzer are all that the teacher needs to teach the concept of control. You do not need to immediately relate control to computers. Being able to communicate that some condition is being met from a remote location is one of the basic ideas of control technology. For example, if someone steps on your doormat, then you could be notified automatically without that person ringing a bell. The doormat itself could act as a sensor or a device that can help detect the absence or presence of some condition. Sensors could be developed for sensing temperature, humidity, flooding, heartbeat, position, pressure, etc. These sensors might simply call attention to the situation like the example below where the bell rings when someone stands on the doormat on the right. When the aluminum contacts touch, it is like closing the switch in the schematic circuit on the left. Standing on the doormat makes the buzzer sound.


ELECTRONIC COMPONENTS AND CIRCUITS

Electronics involves the combining of electronic parts, called components, to make a circuit. 
A circuit is a set of components which allows electricity (or electrons) to flow from negative to positive. The parts of a complete circuit are a switch, voltage source, conductor, and a load. The diagram above provides an example of a circuit. The electron flow begins at one point and ends at another.

Circuits are often illustrated through the use of schematics. A schematic is a special 

drawing where each electronic component is shown as a symbol. The physical appearance and schematic symbol for various electronic components are shown above.
Computer Control Technology

However, these sensors could be hooked up to a computer via the computer’s interface. For example, if a computer can tell where a part is located on a conveyor, then it is able to tell a robot to pick up the part. With a computer interface, other outputs are also possible. For example, you could write a CNC milling program to mill a certain part automatically. The computer controls the mill and makes it cut the part according to the program.

Objective 3.01 

Explain the DEAL problem-solving method

Click here to see a related presentation.
The following outline characterizes what should be taught under Objective 3.01

· Explain the steps of the DEAL problem-solving method

· Explain the steps of the DEAL problem-solving method as a systems approach

DEAL: Define the requirements, Explore the possibilities, Act on selected approaches that may lead to solutions, & Look back to evaluate the solutions so that models and prototypes may be developed and tested.

The D.E.A.L.

Problem Solver

Items 16 through 20 are based on the following scenario.

Tragically, a space shuttle blew up on a mission and two lives were lost. The nation grieved and NASA suffered a substantial loss in public confidence. Because of the tragedy NASA had difficulty getting adequate financial support to sustain the shuttle program. After investigating the explosion, NASA determined the cause was a faulty O-ring in the reusable boosters. The most critical thing NASA had to do to regain public confidence and funding was to identify and correct the problem.

1. The first step in the problem solving method would suggest that NASA:

A. explore all possible solutions

B. clearly define the problem

C. act on the best solution

D. look back and evaluate

2. The most critical problem NASA faced was:

A. trying to raise money to sustain the program

B. trying to determine what went wrong

C. identifying and correcting what went wrong

D. building a new shuttle

3. The fact that there were multiple issues related to the accident indicates the need to:

A. define the solution

B. clearly define the problem

C. explore all possible solutions

D. be cautious and do nothing for the time being

4. The fact that NASA found faulty O-rings had caused the explosion indicates NASA needed to:

A. first find financial backing

B. first identify what caused the failure of the O-rings

C. first act to do something

D. be cautious and do nothing for the time being

20.  After dealing with the tragedy of lost lives, NASA had to first :

A. acquire financial backing

B. find out who caused the problem

C. find out what caused the problem

D. reassure the public.

Objective 3.03
Explain the universal systems model

Click here to see a related presentation.
The following outline characterizes what should be taught under Objective 3.03

· Explain the components of the universal systems model

· Explain systems models in the context of the systems of technology such as communication and transportation

· Explain the elements or resources of technology as inputs to systems


The universal systems model is an attempt to graphically depict processes of all sorts. Viewing something through the scheme of the universal systems model is an attempt to simplify something that is relatively complex. The model typically includes a look at system inputs, processes, and outputs for open loop systems and a fourth component, feedback, is included in systems that are perceived to be closed loops. In addition to very specific things, any system is generally thought of as having the following inputs. These are often referred to as the “resources of technology.”

System Inputs

· People

· Information

· Tools and Machines

· Materials

· Energy

· Time

· Capital

Processes vary depending on the area of endeavor. For example, one of the main processes for a manufacturing company would be secondary material processes: separating, combining, conditioning, forming, and casting. However, a communication company would be encoding, storing, retrieving, transmitting, receiving, and decoding information.

Outputs generally include certain eventualities such as expected, unexpected, desirable, and undesirable. For example, a manufacturer expected to make a profit, and this is desirable. However, the company did not expect to pollute the water when it accidentally spilled chemicals onto its loading dock. This output is undesireable.

System Outputs

Desirable, Undesirable, Expected, Unexpected

Feedback can take obvious, technical forms, such as the use of sensors for determining the temperature in a room for a thermostat system. However, a break even analysis or a sales report for a company also provide information that will cause the system to change something about its inputs and processes.

Systems experience entropy.  Entropy is the degradation of all systems whether man-made or natural.  For example, the fuel system in an automobile malfunctions over time. Systems and sub-systems are interdependent. For example, in order for the automobile's fuel and electrical systems to work together, the engine must be correctly timed.

Component Systems of Technology

The component systems of technology are:

B. Communication Systems – Systems that change information into messages that can be transmitted.  These systems include a sender, message, receiver, and feedback.

B.  Structural Systems - Systems that use goods and materials to build structures that will resist external force, support a load, and hold each structural element in a relative position to other parts.

 C.  Manufacturing Systems – Systems using materials and processes to produce usable products.
D.  Energy, Power and Transportation Systems – Systems that convert energy into mechanical, fluid, electrical, radiant, chemical, and thermal energy. 

Barden, R. A. & Hacker, M. (1993). Living with Technology. Albany, NY: Delmar Publishers, Inc., 1993.

Exploring Technology Education Videos (1-9). Blommington, Indiana: Mid-America Vocational Curriculum Consortium, Inc.

Resources of Technology

People People are the creators of technology. People use the other resources that have been around

for billions of years, to create technology. People are also the consumers of technology. We USE

technology.

Information Technology requires information. It is the use of that information that helps us to meet

our needs and wants. The big differences between us and other species is that we can learn and increase

our knowledge and information based on past experiences.

Capital Any form of wealth is capital. Capital is barter, money, credit, or property. We require the

assistance of others to assemble our necessary resources and this requires capital.

Materials Materials are the goods that we develop into products. Materials are found in nature are

called natural resources or raw materials. These can be found in the land, sea, or air. There are two

kinds of natural resources renewable and non-renewable. Renewable raw materials are those that can

be grown and therefore replaced. Non-renewable raw materials are used up and can not be replenished.

Synthetic materials are created artificially. They are not natural materials. They are made by combining

chemicals and elements. Plastics like acrylic and nylon are made from chemicals. Many synthetics are

more costly than natural materials. Synthetics can also be used in place of some of our scarce raw

materials helping us save our natural resources.

Tools Tools include hand tools and machines. Tools extend our human capabilities to do work. They

allow us to do jobs easier and faster. Hand tools are powered by human muscle. Tools become machines

when we use a power system to make the tool work better. Some machines use mechanical power

systems and some use electrical or electronic power systems.

Energy Energy is the source of power for all of our technological systems. This may be mechanical

energy, chemical energy, light energy, nuclear energy, or wind energy. Energy sources may be natural

or synthetic, renewable or nonrenewable. The fact is that without energy technology would cease to

exist.

Time Since the industrial era, time has been measured in hours, minutes, and seconds. Our forefathers

measured time by the setting and rising of the sun. We now measure time in nanoseconds (billionths

of a second). The cost of making any product must include the time (or labor cost) to make it
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