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Introduction
Welcome to Book Seven
In this book you can learn about some amazing and interesting information technologies, and you can also learn how to write computing programs in an important language: Visual Basic.
You have learned about the Internet in other books and now you can explore the details and begin to learn how to make efficient use of this incredible information technology by creating your own web page so that you can tell the whole world all about you and the things you do.
What will I do?
There are many things for you to do in this book.
You can learn how to program a computer so that it will do what you want it to do. To do this you must learn the languages that your computer understands. You already know basic LOGO programming commands and you know how amazing that language is. Once you understand how to write the commands, you can make your own computing programs and create your own tools.
You are also going to learn about technology: what it is and how it works, and the many ways it affects our lives. This book contains many subjects for you to think about and discuss with your teacher and your class friends: why does technology change so fast? How are technologies discovered and invented? How do the most popular technologies work?
You will also learn about two technologies that influence our lives in many ways: transistors and computer chips.
Is it difficult?
Yes, sometimes it is, but you can do it. You may have to work hard sometimes but the reward is great: the personal power to use your computer to calculate and to create objects and applications that will help you to learn and to communicate.
Enjoy learning with Book Seven!

Module One
Exploring Information Technologies
Chen Ming and Lin Peng are Chinese Americans living near the Canada-US border in Michigan.
As the warm summer faded last October, they spent as much time as they could outside. Although neither mentioned it much to anyone, their only real passion in life right now was tennis. It had become an obsession: something they could both do better than anything or anyone else. Their parents were obviously impressed. Their coach hinted at possible future national championships. And somewhere in a part of their minds they hardly dared refer to, an excitement was growing as each came to understand the ease with which they could beat all comers. There was even occasional mention of future Olympics. Chinese stars from their homeland, such as Li Ting and Sun Tiantian had been to Athens; and their father spoke sometimes about great Xia Jiaping and the Williams sisters.
In the relative coolness, they could set aside at least of few of the increasing pressures and simply relax in the evenings and play whenever they could on the public courts beside the school.
On this particular evening Chen Ming was teasing his cousin:
"Are you going to win today, for once?" he asked.
"What do you mean?” she flashed back at him. “I win more games than you do. I’m fitter than you are.” For the rest of the walk they continued in this manner, laughing and enjoying each other’s company.
They arrived at the tennis courts. A small group of children and some adults – probably parents – had gathered to watch the pair practice and play. Two school friends sat on the grass watching them. One was working on a laptop. The other held a very small camera attached to the computer. Taking a break, they asked them what they were doing.
“You guys are the best,” one friend replied, “and we need to keep detailed records of your progress. The feedback will help you.”
Your Challenge:
What do you think Chen Ming and Lin Ping’s friends were doing with the laptop computer and the camera? What kind of software were they using? What documents or files could they create that would keep detailed records of the results of each game, set and match and also provide feedback? What would they have to do in the files to obtain the most detailed information through comparisons and quick references?
Do they need a computer? Could all that they want to do be done with a cell phone?
Here are some group exercises: some activities that you can do in your class.
1. Create a simple database or spreadsheet that would enable athletes to maintain detailed records of their performances
2. Import video images into a file and use sequences to provide useful feedback.
3. Create a model for the use of ICT to support athletes and artists.
4. Describe other technologies that Chen Ming and Lin Ping’s friends could have used.


Unit One
What Is Technology?
Do you know what technology is?
The English word “Technology” was developed from a Greek word, “tecknologica”.
“Tecknologica” means “systematically organizing”, that is, using your best knowledge to do something correctly.
And the origin of all these words is another Greek word, “teckne”, which means art.
So, if you were asked to create a definition of technology, what would yours be?
Whenever human beings attempt to improve the way they do things they are creating technology: applying their best theoretical knowledge to do something better and more correctly.
Technology has existed for as long as people have existed.
But for most of the time that humans have been on this planet technology has improved only very slowly.
Research Challenges:
Do you know what research is?
Research is just about the most interesting thing a person can do.
Research is a systematic investigation to establish the facts.
Often we mistake opinions for reality. We see something. We ask another person what it is or what it means. They tell us. We believe them.
But maybe what they told us was an opinion, not the reality. Maybe it was their experience, but not necessarily the facts.
 
Research is, therefore, very important. Without it, we may go through life not knowing the facts about anything: politics, sport, science, art, people.

Here is a discussion point:
Together with friends, create two lists:
	Things (processes, objects, events) in life that are useless if we don’t know the facts.
	Examples from your life of the difference between opinions and facts.

Finally, here is the toughest question: WHAT IS A FACT?
Movie Time With your class friends, watch these two movies then discuss the questions: What is the truth? What is a fact?
To make this activity really interesting, watch these two films:
Rashomon (1950)
Courage Under Fire. (1996)
How Do I Research?
There are many ways to research something. Remember, you are trying to get the facts: not opinions, not someone else’s perspectives, but the facts.
Here is a path you could take:
Step One: Answer this question: What is the subject of your research? What question do you want answered? What exactly is the problem?
Step Two: Answer these two questions:
What is your rationale for wanting to know the facts about this subject?
What will be the benefits of your research?
Step Three: The big problem is that everything - absolutely everything - is connected to everything else, so you have to limit the scope of your research question. What are the limits of your question? For example, if you want to know who really started the Iraq war where do you begin? In Britain? in Iraq? In the USA?
And what date do you begin with? 1920? 2004?
And on whom do you focus your research? Saddam Hussein? Oil companies? President George H. Bush?
Step Four: Answer this question: What have other people written about this subject? Be guided and helped by the work of others.
Search the Internet or a library and identify three or four writers who have researched this subject before you. Briefly describe what they studied and what they discovered. You can learn from them. 
Remember, each writer will interpret the facts differently. But if you read enough and talk with other researchers about what you have read, you will begin to identify the facts.
The way people interpret facts is very interesting.
Step Five: How are you going to gather your information?
Here are some ways:
1. By reading what others have written.
2. By questioning people.
3. By traveling to a place and making a personal investigation.
4. By experimenting: measuring items and processes and calculating similarities and differences.
Step Six: When you have the information, how are you going to organize it?
Here are some ways:
1. Chronologically – according to the exact time line of events.
2. Narratively – as a story.
3. Statistically – using mathematical formulas to determine the relationships between sets of information.
Step Seven: What is the best way to present what you discover to other people?
Here are some ways:
1. Create a blog and share your research with others, inviting them to add their ideas and discoveries, so that everyone learns more.
2. Make a PowerPoint or Impress presentation using diagrams and perhaps photographs and text to explain what you discovered.
3. Write a report describing your research and explaining what you think is interesting or significant about your discoveries.

Research Challenges
Throughout your ICT program you will find Challenges. You are invited to explore these Challenges as class assignments, or discussion topics.
Challenges:
Let’s explore technology. It is everywhere.
Work with some class friends to create answers to these questions about a day in your life. Ask your teacher and friends and use the Internet, particularly the search engines and encyclopedias. You will discover that technologies are in everything you do.
Add some pictures to your answers and make a document that can be shared with your friends.
1. What technologies are used to provide you with water to wash?
Can you list them?
Where does the water come from?
How does it get from there to the building you live in?
How does it get into your bathroom?
How do you get to use it then stop using it?
How was a tap invented?
2. Cotton is a plant. Wool comes from sheep. Plastic is synthetic. Right?
What are your clothes made of?
How did the cotton items you wear get from a plant in a field to being your clothing?
How did the wool get from the sheep to you?
What do you think the machine that made your shoes looks like?
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Research Challenges
3. In school you work with paper and books.
Paper comes from plants, mainly wood.
What is the technology that creates paper?
How is a book made?
How do words get printed on to pages?
4. In the evening the sun disappears. You switch on the light. 
How is that possible?
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Research Challenge
What is a light bulb?
How does it produce light?
Where does the electricity that powers the bulb come from?
How can it be switched on and switched off?
5. Imagine this. Suddenly there is no more electricity.
Which technologies would become useless?
Which technologies would become very important?
How would your life change?
Here are some interesting facts about the way life used to be. How have these changed now? What would you answer in the “NOW????” section.
	THEN	NOW????
	1. People used to use horses and buffalo to plough their fields.	
	2. A common cure for a headache was to drill a hole in the skull.	
	3. Grains were ground into powder by power from a water wheel.	
	4. Information was sent by bonfires built on hilltops.	
	5. Many people thought the moon was inhabited.	
	6. In 1903 the first plane flew 309 meters.	
	7. Early journeys around the world took up to two years to complete.	
	8. The only source of heat was a fire.	
	9. Water was transported in buckets.	
	10. Many people used to believe that the world was flat.	

The Flat Earth Society
There actually was a Flat Earth Society, whose members strongly believed that our planet is flat, not round.
Today there is an active web site in which you can discuss the idea that our planet may be flat. You can access this site at:

http://www.alask­a.net/~clund/e_djubl­onskopf/Flatearths­ociety.htm
What do you think of their arguments and rationale?
Also, check out this site in which the man believed to be the world’s last “Flat Earther” explains why earth orbiters and moon landings never happened:
http://www.lhup.edu/~dsi­manek/fe-scidi.htm
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For most of human history technologies changed only a little.
Only in the past 200 years have Knowledge technologies changed rapidly.
But the fastest rate of technological change is……..NOW.
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IMAGINE THIS!!!!!!!
You know that Earth is very old, about 4.6 billion years. 
Do you know what a billion is?
Can you imagine: ………… A billion people?
A billion grains of rice?
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People first appeared on this planet about 2.5 million years ago.
So for 99.8% of Earth’s total history, there were no people living here.
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Until about 10-15,000 years ago most humans lived in a culture called The Stone Age. That’s 99.8 % of all the time that humans have lived on Earth. The only technology most of them had was stones and sticks.
So all of the technologies that humans have ever had were developed in the last .2% of the time we have existed on Earth.
If the earth was only one year old, this means that everything human beings have ever invented - including writing - appeared in the last 18 hours. And most human technologies - including trains, electricity and the steam engine - were developed in the last 21 minutes. With the same analogy, cars were invented 10 minutes ago, planes were invented 7 minutes ago, television 5 minutes ago, space travel one minute ago and the ipod about two seconds ago.
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What does this tell us about ourselves?
Challenges:
Here are some questions to discuss with your teachers and your class friends:
Why did humans remain in the Stone Age for so long?
Is there any evidence that some technologies cause humans to invent other technologies?
What has caused the sudden explosion of technologies in the past 200 years?
What do you think are the most clever technological inventions of the past 100 years?
Here is a new word:  exponential
Things change all the time. But right now we live in a time when the speed with which things change keeps getting faster and faster.
When something changes at a increasing rate, it is called 
exponential change.
The interesting questions about exponential change are:
How fast can it get?
Can it go so fast that we find it difficult to keep up with it?
What happens to people who cannot keep pace with exponential technological change?
Question:
Do you think human beings have reached the point at which we cannot keep pace with technological change?
 
New Words
Unit One
	A	 
	Accurate	As close to the truth as we can get.
	Alternate	Every second one in a set or series. 
Something other than the first one.
	Analogy	A comparison made to show how similar something is to something else.
	B	 
	Bonfires	Large fires.
	Buffalo	A large animal with horns that curve upwards.
	C	 
	Calculations	Sets of information organized to solve a problem.
	Cotton	Material made from the fibers of the cotton plant.
	E	 
	Electricity	Energy created by moving electrons.
	Encyclopedias 	Books or software containing facts about  many different things.
	Explosion	A violent release of energy produced by chemicals or nuclear reactions.
	Exponential	Growth measured by multiplying a  number by itself many times.
	H	 
	Hilltops	The tops of hills.
	I	 
	Individual	A single person or thing.
	P	 
	Plough	A tool used by farmers to break up and  cut into the earth.
	S	 
	Steam engine	An engine powered by steam produced by heating water.
	Synthetic	Created artificially by combining chemicals.
	T	 
	Technology	Scientific knowledge applied to the organization or making of something.
	Tennis	A game in which two players hit a ball over a net.
	Tennis court	A place where tennis is played.

 
Progress Report
	Skill	Marks
	I can create a definition of technology.	………/10
	I can describe some of the most interesting technologies.
	………/10
	I can explain why technologies change so rapidly.	………/10
	I understand what exponential change is.	………/10
	 	 
	TOTAL MARKS	………/40
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Unit Two
People’s Technological Needs
Challenge
Here are some challenging questions:
Where do you think technological inventions originate?
• Human need?
• The human brain?
• Human perception of the way nature works?
• Accident?
• Why can’t some animals invent technologies?
A Communications specialist, Dr. Marshall McLuhan, described technologies as extensions of human beings. Everything humans have ever invented is an extension of something we can do or think or perceive or dream.
Dr. McLuhan asked if anyone could think of a machine that was not an extension of human behavior.
Can you think of one?
Why do human beings create technologies? Perhaps it is because we need efficiency: to always try to do things better.
Consider the situations described below.
Discuss them with two or three of your friends, then share your ideas with people you know, including all of your class and your teacher.
Remember always that finding the right answer usually requires research.
Do you know where to research?
• The library
• The Internet
• The encyclopedia on your computer
• People you know
1. Fire
	The sun provides warmth.
	When the sun goes down humans need to provide warmth.
	They know about fire because every year the heat from the sun creates natural fires.
	So, humans want to create fire.
	But how to do that?
	What is the technology that creates fire?

The mystery is…….
How did humans ever discover that fire can be created when you rub two sticks together?
2. Clothes
	Centuries ago in some parts of North America humans used to cover themselves with leaves and the bark of trees.
	They also killed animals and used their skins for clothing.
	They even learned to weave grasses into clothing.
	Silk comes from a silk worm.
	Cotton comes from a plant.

The mystery is…….
How did humans discover the technology for making silk and cotton into clothing?
3. Copper and Iron
	Copper and Iron are common metals found in many parts of the Earth.
	In their natural state they exist in the ground and look like rocks.
	Heated to a high temperature these metals can be shaped into tools.

The mystery is…….
How did humans discover the technology to turn certain rocks into pots, bowls, tools and weapons?
4. Flight
	800 years ago in China some people were tied to huge kites and flew short distances. But that wasn’t flying.
	200 years ago some Europeans traveled through the air in balloons. That was almost flying.
	But until just over 100 years ago most humans assumed that only birds could really fly.
	In 1903 two Americans, the Wright brothers, made a plane that really flew.
	They had discovered that flying uses four forces: weight, lift, drag and thrust.
	Weight is gravity.
	Lift is an upward force that makes a plane fly.
	Drag is wind resistance.
	Thrust is the forward force of an engine.
	A scientist named Bernouli discovered that air pressure decreases when air speed increases.
	The Wright brothers now knew that if the wings of their plane were curved at the top, air would rush over the top faster than under the bottom of the wing, and up it would go.
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The mystery is…….
How did the Wright brothers discover the relationship between the four forces and air pressure and air speed to create technology that can fly?
5. Gasoline
	There are two kinds of energy: potential and kinetic.
	Kinetic energy is the energy an object has when it is moving.
	A car moving along a road has kinetic energy.
	Potential energy is energy that is stored and can be changed into kinetic energy.
	Oil is potential energy.
	Oil is created from the crushed bodies of animals and plants that lived millions of years ago. the pressure of being buried under many layers of earth and rock converted these bodies into oil.
	Oil can be distilled (purified) into gasoline.
	Gasoline can create a small explosion in an internal combustion engine.
	The explosion creates pressure which pushes a piston that makes a car engine work.
	The car engine powers the car.
	Therefore the potential energy of the oil is turned into the kinetic energy of the car.

The mystery is…….
How did human beings develop the technology to convert crushed animal bodies into a form of transportation?
Let’s Explore How Some of the World’s Amazing Technologies are Extensions of Us
Technologies seem to be extensions of things that human beings can do.
Let’s examine each of these technologies and see how they extend what we can do.
Writing
The technology of writing is a system of symbols that represent words. 
The earliest writing is called cuneiform. It was invented about 6000 years ago in Iran. To create cuneiform writing you have to press a triangular-shaped tool, like an arrow, into wet clay.
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About 5000 years ago people in Egypt created a form of writing called hieroglyphics. These are small pictures carved into stone in a sequence that presents information or tells a story.
4000 years ago forms of writing were developed in China and during the Han dynasty they became widely used. Chinese writing was very different from cuneiform and hieroglyphics. It consisted of a large number of characters each of which represented one object or idea.
The English language alphabet was invented in Israel and Greece. Compared to other alphabets it is very brief: just 26 characters, each of which expresses the phonetic parts of a word. The first character in this form of writing was called “aleph”. The second one was called “beta”. So the whole list of 26 characters was named after the first two: alphabet
Printing
Printing is one of the greatest of all technologies. It changed the world. 
Paper was first produced in China 1900 years ago. But even then only a few scholars could write on it. The only material that people could use to create lasting written records was stone. In the year 175 a huge project was begun to engrave the writings of the Chinese philosopher Confucius, on to large slabs of stone. Some people even made paper copies of these writings.
How do you think they did that?
During that time some people also wrote on lead and pewter.
But, no one could print.
Then, in 1450 a German named Johannes Gutenberg developed the technology to make moveable alphabet characters that could be quickly rearranged so that he could mass produce books and paper documents.
From Gutenberg’s invention there grew newspapers, magazines, textbooks. For the first time people could study and learn easily. So another result of his technology was that many people wanted to learn how to read.
Today we all used printed materials. Most of them are produced with computers.
The Telephone
Telephone technology was developed in 1876 by a man named Alexander Graham Bell. His original telephone was a large device and did not work very well. But every technology begins in a simple way and, if it is useful to human beings, it rapidly grows.
Bell’s telephone very quickly became one of the most popular technologies. Within 20 years there were half a million telephones in North America, and people all over the world wanted them.
The telephone that you use today works digitally. But the telephones that your grandparents used were very different. The mouthpiece contained tiny grains of carbon that conducted an electric current through the system, controlled by the pressure of a speaker’s voice. In the earpiece a thin strip of metal vibrated.
Your telephone is very small and sends signals like computer data through the air.
Your telephone is useless without the huge communications network that connects everyone to everyone else. This is a system of fiber-optic cables; cell-phone towers, satellites and transmitters.
Today most people use cell phones. The cell-phone you use is actually a radio. It is called a cell-phone because the radiotelephone transmission system divides a city into small cells each with its own transmission tower, providing many available lines (frequencies) for people to use.
Early telephones could only transmit voices. The telephone you use today can also provide games, email and an Internet connection.
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Smelter
3000 years ago humans discovered the technology for smelting iron ore and making iron tools and weapons. Back then people dug a hole in the ground, lined it with clay and burned charcoal in it. When they pumped air into the burning charcoal it became so hot it could melt iron ore, turning it soft like a sponge. They then hammered and twisted the hot material into a tool. When it cooled it was as hard as iron.
Smelters today are huge places complete with railroads and furnaces and the ability to produce many tonnes of metal every day.
Cars
Cars are some of the world’s most popular technologies. There are many different models of cars and each person seems to like a certain type. The first car engine was built in Germany in 1876 by a man named Nickolas Otto. He had discovered the technology for the internal combustion engine. Nine years later in 1855 another German, named Karl Benz, built the first car.
Most cars are powered by an internal combustion engine. And you know how that works. There are many different models of internal combustion engines: some power extremely fast sports cars; others power large trucks; and most power family sedans.
21st Century cars are different. Some, such as the Toyota Prius, are hybrids, running on a combination of gasoline and electricity.
Many people would like to see cars that do not use gasoline.
The car industry is one of the biggest industries in world.
Which cars do you like?
Can you say why you think one car is better than another?
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Do you know what these cars have in common:  Chevrolet Tahoe, GMC Yukon, Chevrolet Silverado, Cadillac Escalade, SaturnVue, Toyota Prius, Toyota Camry Hybrid, Ford Escape Hybrid, Toyota Highlander Hybrid?  You can explore each one by clicking on the name.
Challenge
What human behavior did each of the following technologies extend?
The light bulb
The stethoscope
Television
Radio
The rocket
CD-ROM
The digital audio-recorder
The keyboard
The synthesizer
The thermometer
Investigate car technology on the Internet and answer the following questions:
1. What is the most efficient car technology?
2. What is your favorite car?
3. What changes will occur in car technology over the coming years?
4. How can cars be made safer?
5. Is it possible to produce a reasonably priced non-polluting car?
6. What is the world’s best car? How do you define “best”?
Challenge
What is the most efficient design for a paper airplane?
Here are some popular designs, but perhaps you have a better one.
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Why do some planes fly more efficiently than others?
 
New Words
Unit Two
	A	 
	Air pressure	The force of the air upon the surface of the earth.
	B	 
	Balloon	An inflatable rubber bag.
	Bark	The outer skin of a tree.
	C	 
	Carbon	An element in all organic matter, that is either charcoal, graphite or diamond.
	Copper	A soft metal, red or orange in color.
	Cuneiform	A form of writing that uses wedge-shaped characters.
	Current	The flow of electricity through a conductor.
	D	 
	Digitally	Representing information as a series of numbers.
	Distilled	Concentrated.
	Drag	Wind resistance.
	E	 
	Efficiency	Doing something effectively and correctly.
	Electric	Produced by or powered by electricity.
	Element	A basic part of something; one of the known chemical substances.
	Extensions	Calculations or systems that are added the original.
	F	 
	Fiber-optic cables	Cables made of glass or plastic fibers through which information is transmitted.
	Frequencies	The numbers of times that vibrations repeat themselves.
	G	 
	Gasoline	A product of oil, used to power cars and trucks.
	H	 
	Hieroglyphics	A form of writing that uses pictures to represent objects.
	I	 
	Internal combustion Engine	The engine that powers a car.
	Iron	A hard metal, silver in color.
	K	 
	Kinetic energy 	Energy produced by motion, by anything that is moving.
	Kite	A light frame, covered by cloth or paper, flown in the wind.
	N	 
	Natural	Coming from or produced by nature.
	Non-polluting	Clean; producing no dirt or poisons.
	O	 
	Originate	Begin.
	P	 
	Perceive	Become aware of something: to see it clearly.
	Phonetic	Showing the difference between one sound and another.
	Purified	Made pure: having had all impurities removed.
	S	 
	Satellites	Man-made devices that orbit the earth or the solar system.
	Slabs of stone	Broad, flat thick pieces of stone.
	Smelter	A place where metal is removed from rocks.
	Stethoscope	A device used by a doctor to listen to sounds inside your body, particularly your heart beating.
	Superhighways	Wide, long highways made for powered vehicles.
	Symbols	Something that represents something else.
	Synthesizer	An electronic keyboard.
	T	 
	Thermometer	A device for checking the level of heat in your body.
	Thrust	The forward force of an engine.
	Transmitters	Devices that transmit signals.

 
Progress Report
	Skill	Marks
	I can explain how I think human beings identified the technology that produces fire.
	………/10
	I can describe how humans discovered the technology for making silk and cotton into clothing.	………/10
	I can describe the four factors that enable a plane to fly. 	………/10
	I can explain the difference between kinetic energy and potential energy. 	………/10
	I can describe how Johannes Gutenberg’s printing press influenced  the sharing of information.	………/10
	I can explain why my favorite car is better than the others.	………/10
	 	 
	TOTAL MARKS	………/60
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1/3 cup cocoa powder,
1.5 cup milk, 2 eggs,

1 cup of sugar,

1 spoon of vanilla,

1 cup of whipping cream.
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