Technology and Communication

What is Technology?

The formal definition for technology is

· Technology is human innovation in action that involves the generation of knowledge and process to develop systems that solve problems and extend human capabilities...technology is how humans modify the world around them to meet their needs and wants or to solve practical problems (Foundation for the Atlantic Canada Technology Education Curriculum, 2001). 

In simpler terms, technology is how we do things.  It includes knowledge and  skills, the resources we use (tools, materials, money and so on), and the processes and procedures we apply to do things.  Writing, fixing your bike (and riding it), ironing your clothes, driving a car (or flying a plane), building a website, planning a big BBQ, and sharpening your skates are all technological activities.

The world of technology is the human-made world.  Anything not naturally occurring in nature that exists in our world is a product of human technological activity.  This includes clothes, buildings, toys, art, and music.  Almost all plants grown by humans are modified in some way, either by genetic manipulation such as selective breeding, altering the growing environment (watering, adding fertilizers or pesticides), or processing after harvesting.  Practically all food is a technological product produced with technological knowledge, resources, and processes.

Much of the general use of the word technology refers to computers and other electronic networked devices.  It is these devices and the rapid changes they are bringing about that is the primary focus of public attention.  Often that focus gets in the way of understanding the real issues, problems and opportunities.  

This broader understanding of technology enables us to stop thinking of it as things (for example the latest computer or electronic gizmo), and enables us to start thinking of technology as a means of thinking/planning and doing things.  Building the personal capability to think and act this way gives you a powerful way to deal with the world around you.

 

How is Technology Organized?

Technology can be organized in a number of ways.  You could look how the tools and systems are used, how they are developed, who owns and controls them, government regulations affecting their use, resources used to develop and deploy them, or any of dozens of categories.  We will look at a simple way to categorize technologies

· Informational systems such as those used for communications, management, and control

· Physical systems, such as those used for production, manufacturing, construction and exploration

· Biological systems, such as those used to improve human life, plants, or animals

Communications technologies are informational technologies.  The primary purpose of communication technologies is to enable information to be effectively communicated from a sender to a receiver.  

What is a Technological System?

A system is a collection of parts which can do something together that none of the parts could do independently.  A TV remote control, for example, is made up of plastic buttons, a box with appropriate holes, electronic circuits with instructions for responding to button presses, an infrared transmitter, and batteries.  Working as a system, the remote sends an instruction to the TV every time a button is pressed.  Remove one part form the remote and it will not work.

Systems are made for a purpose (the above remote is made to control the TV).  There is a simple model (below) which describes in very general terms how all systems work.


Figure Systems Model

Explanation

· Input is what you ask the system to do (for example turning a steering wheel is asking the car to move in that direction)

· Process is how the system does it (for example all the machinery and how it works to get the car to turn in the direction you wanted)

· Output is what the system does (for example turns in the direction you turned the steering wheel)

· Outcome is the consequence of what the system does (for example did you go where you wanted)

· Feedback is a means of adjusting the system if the outcome is not what you want. (for example, you turn the wheel more or less to adjust the amount of turn that the car makes)

Technology and Change 

For most of human history technology changed very slowly.  People used the same tools and resources in the same way, sometimes for centuries.  The knowledge required remained fairly constant for long periods of time.  All this began to change with the industrial revolution.  The means of making things, the knowledge and skills required, and the things that got made all began to change.  As time went on, the rate at which technologies changed began to increase.  The rate of change is how long it takes for a particular way of doing things to change.  This includes the methods, the tools and knowledge.  Since the invention and widespread introduction of the computer, computer networks and the internet, the rate of technological change is increasing rapidly.  

This increase in the rate of change means that people have to constantly learn new ways to do things, how to use new and more complex tools and systems, and in shorter periods of time.  It is this ever increasing rate of change that causes most problems for people. 

Technology and Communications

Communications, with the sole exception of normal face-to-face conversations between people, is technologically mediated.  A very wide variety of technological devices, systems and methodologies are used.  Communication technology extends the capabilities of human senses primarily through visual (sight) communications such as posters, drawings, art, video and multimedia and acoustical (sound) communication such as radio, speech, and television.

The rapid proliferation of ever newer and more innovative computer-based communications devices and systems gives people an often bewildering range of options.  This course will explore some of those options

Introduction to Communication

Humans have always needed to communicate.  Survival required people to make their needs and wants known to each other. To communicate effectively, we must be sure that what we are saying is understood by the other person, We must be sure that our words have the same meaning to that person as they do to us. 

What is Communication? 

Communication is the sending and receiving of information or messages. This web page is a message. If you read and understand what is being said, you have received the message, and communication has occurred. If you were distracted and this message was not understood it would be possible for the message to be sent but not understood and communication would not occur. The basic communications systems model is shown below.  It is an application of the systems model to communication.
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Figure Communications Systems Model

For one-way communication to be undertaken the message must be:

· Sent by a sender (a person, for example)

· Carried over a transmission channel (a telephone, for example)

· Received by a receiver (another person, for example)

Feedback is just a response that indicates the message was received.  It can also be used to indicate if the message was understood.  People, when listening to another talk on the phone, occasionally indicate understanding by saying 'yeah', 'ok', 'uh-huh', and other socially acceptable sounds.  Modems, upon receiving information send an acknowledgement that indicates if the information was ok.

Communications Processes

The processes required to engage in communication activities are 

· Encoding and decoding information.  

Encoding is putting the information into a form that can be transmitted or stored.  Writing encodes information using an alphabet.  A telephone microphone encodes the sound waves from the spoken word into an electrical signal.  A temperature sensor encodes air temperature into an electrical value (a voltage).

Decoding is converting the encoded information back into form that the receiver can use.  A person reads the text.  A telephone speaker converts the electrical signal back into sound waves, reproducing the spoken word.  

· Storing and retrieving information.

Storing information is a means of putting the encoded information aside for later use.  Written text can be filed in a cabinet or on a shelf.  Telephone conversations can be recorded (another form of encoding) on magnetic tape and stored.  Temperature readouts can be recorded on a chart.

Retrieving the information gets it back from the storage location and delivers it to the place where it is to be used.  A book is taken off the shelf.  A recording is placed in a CD player.

· Sending and receiving information.

Sending is the process of moving the information from one location to another.  Sending requires a sending device and a transmission medium.  A transmitter (a radio wave generator, an amplifier, and an antenna) are sending devices for television.  Radio (electromagnetic) waves are  the the transmission media for television sent this way.

Receiving information requires a receiving device.  A television set with an antenna is required to receive broadcast television signals.   

What is Communications Technology?

Communications technology is knowledge, resources (tools, equipment, time, money) and processes used to communicate. This can involve many devices and methods of communication. Cave paintings, flags (semaphore), telephone, email and television are communication technologies. Traffic signals (lights or traffic cops), furnace thermostats and factory robots are also examples of communication technologies.  

Types of Communication 

· Person-to-person. The most common form of communication is one person talking to another person. This is person-to-person communication. Humans can communicate in various ways. The most common is speech but we can also use gestures, facial expression and body language. Humans often use hearing and sight to communicate but we can also communicate through the sense of touch and smell.

· Animal-to-animal and human-to-animal communication.  Animals can communicate with humans and with other animals. The most powerful animal communication is between animals of the same species. 

· Animal-to-animal communication. Animals use sounds, some of which are above (bats) or below (elephants) the human hearing range.  They also use body positions, gestures and the like. Scent plays a major role in animal communications, particularly to identify friend or foe, food sources and places to avoid.  Ants, for example, secrete a releaser pheromone to guide other ants to food by leaving a marked trail behind them. 

· Animal-to-human communication. Effective human-to-animal communications requires people to understand and replicate essential components of the animal communications system, including setting ones status in the animal social hierarchy.  

· Machine-to-machine and human-to-machine communication. One can argue that there has always been communications between people and their tools and equipment.  No, I don't meant the string of expletives that generally results when something goes wrong, such as when you hit your finger with a hammer.  More generally, I am referring to the visual, tactile, aural, and aroma feedback one gets when working with tools and how one makes decisions about how to proceed based on that feedback.  The swish of a finely tuned handplane as it removes a thin shaving of wood tells the skilled carpenter that things are going as they should.  Modern machine communications has come to mean much more than that.

· Machine-to-machine communications. Since the beginning of the industrial revolution, people have looked for every better and more effective ways to make machines talk to each other.  It is this very communications that allows automation of processes.  Every time human intervention is required in a manufacturing process, for example, the process is slowed.  Enabling one machine to tell another that it has finished the task and it needs new material to perform the task again is much faster that having to wait for a person to do the task.  Early machine communications systems were mechanical, then hydraulic, pneumatic, electrical, and finally electronic.  Modern machine communications is digital electronics, or fully computerized.  It relies on control technologies that can sense when an event has occurred, monitor continuously changing conditions, and switch (turn on and off) and regulate (continuously modify) events and processes. 

· Human-to-machine communications occurs in a mind-boggling  variety of ways.  Audible sounds, visual displays, and assorted input devices are commonplace.  Think about how you use your microwave oven, dishwasher, telephone, television, computer, car, and so on.

History of Communications Technologies 

In the Beginning

Communications technologies have been an important part of human evolution since earliest times.  From crude pictures on cave walls, to bits of bone and other materials inscribe with markings of significance to the tribe; from smoke signals to the telegraph and telephone, people have found ways to communicate with each other over distance and time.  Those ways were heavily dependant on the technologies of the time.  Cave drawings were dependant on knowledge of how to make pigmented paints, how to apply the pigment to the rock face and so on.  Large scale printing was non-existent before Gutenberg invented the printing press, a design he likely adopted from the wine press.  Even so, it would have been useless without ink and the invention of moveable type.  

The iron age period from about 1200 BC to 1700 AD saw a number of innovations, including

· 1200 - 0 B.C. 

· China - organized postal service 

· Greeks -  alphabet, libraries and telegraph consisting of  trumpets, drums, shouting, beacon fires, smoke signals, and mirrors 

· Persia  - develops a form of pony express 

· Chinese - writings on bamboo, wood and silk  

· books are written on parchment and vellum 

· gazettes and postings 

· 0  - 1000 A.D. 

· Roman - couriers for mail. 

· Chinese - invents paper, use ink seals on paper, books printed central Asia. 

· paper use spreads to many areas of the world 

· 1000 - 1450 A.D. 

· China -  fabricates movable type, using clay, sew pages to make stitched books. 

· communicate by letter system, messenger service, development of metal type, many methods and types of printing 

· 1451 - 1550 A.D. 

· Gutenberg uses a press to print, metal plates are used in printing, Gutenberg prints the 42-line Bible,  

· 1st book printed in color, postal system established, printing of books on paper becomes more common in Europe, paper mill is established in England 

· Garamond designs his typeface 

· camera obscura developed in Italy, 

· 1551 - 1650 A.D. 

·  the pencil is invented 

· first regularly published newspaper appears in Germany, France introduces registered mail, first printing press in the American colonies, Kirchner, a German Jesuit, builds a magic lantern, 

· 1651 - 1750 A.D. 

· postal service appears in many places, German engraver Le Blon develops three-color printing, a typewriter is developed, wood is used to make paper, Ben Franklin starts a circulating library 

The industrial age from about 1700 to 1940 saw many new innovations, including

· telegraph

· typewriter

· telephone

· phonograph

· camera

· radio

· audio recording

· early computers

· early television

The Digital Age

The digital age began slowly in the 1940s with the creation of the first computers.  Early computers used vacuum tubes, were city block sized, used lots of electricity, and generated lots of heat.  The invention of the transistor, followed by the integrated circuit which could contain many transistors provided the means for developing smaller and more complex computers.  A computer processor (cpu) is an integrated circuit containing many millions of transistors, each much too small to be seen with most microscopes.  The evolution in hardware allowed an evolution in programming and an equally important evolution in the visual design of the computer operating system and software.  Operating systems that look visually simple and respond to our intuitive ways of working with them depend on millions of lines of programming code.  

Computers (a processor, memory, storage, and programming) are now found in almost every tool, convenience and device that we use.  Microwave ovens, cars, televisions, DVD player, and toys are all computerized.  We communicate with them through some form of interface, for example a display panel, a dashboard, a remote control, or a game controller.

One of the more profound effects of digital communications technology is the ability to share information across different communications devices.  Since all the information is stored in digital form (as 'bits') it can be transferred directly from one device to another.  A designer can create a drawing on the computer.  A factory worker can modify the drawing and have it directly control manufacturing equipment.  The drawing can provide information to the ordering department specifying how much material to order and when to do it.  The accounting department uses the same information to determine budgets, pay bills and so on.

For the average person its more important for your PDA to communicate with your computer and pick up your email without you having to do anything.  It can also play music, take pictures, control your TV and turn on the security system when you leave home.

