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LESSON # 1
The Meaning of Technology

Technology is quite a broad term.  It encompasses the entire human-made world.  It refers specifically to the knowledge, processes and products of technological activity.  The word originated in ancient Greece and meant the art of doing things, or the methods and techniques used to do something.  Over the last 2500 years, the meaning has evolved to include technological knowledge, processes, and products. 

Technological Knowledge

Knowledge is not the same as information. Knowledge is ‘understanding and interpreting the information and making decisions’.  Technological knowledge has different forms. 

· The basic form is knowing how to do things. This means knowing what to do, knowing when to do it, and knowing what to expect when you do something. It also means building the technical skill to do it because this kind of knowledge is obtained mainly by doing things. 

· Example: develop the knowledge and skill necessary to sharpen chisels, make bread, sew sails, or draw electrical plans. Skills are acquired by learning how to do something and practicing until you are proficient. 


· Another form is knowing technical facts and rules about how things function. Generally people acquire this sort of knowledge as they need it. 
· Example: knowing the properties of a material such as acrylic plastic. Such knowledge would enable you to know when it was an appropriate material to use.

· A third form of technological knowledge is the type that lets us assess different situations and make decisions. This means assessing different processes and strategies and deciding which is most appropriate. Troubleshooting is dependant on this type of knowledge. Generally requires high levels of the other two types if knowledge. 
· Example: An engine mechanic can quickly diagnose what is wrong with the engine and proceed to fix it with a minimum of fuss and expense.
Technological Processes

Technological processes are the 'doing' part of technology.  It is important to understand that any activity we engage in that uses any form of human constructed materials, tools, or environments can be considered a technological activity.  Technological activity uses all forms of technological knowledge.  It also uses technological resources like money, time, information, tools, equipment, and materials.
The fundamental technological processes are:
· communication processes of encoding/decoding, storing/retrieving, and sending/receiving 

· managing processes of planning, decision making, organizing, staffing, motivating, leading, and controlling 

· control processes of sensing, switching, and regulating 

· energy-power processes of conserving, converting, and transmitting 

· production processes of separating, combining, shaping, and finishing 

· biotechnology processes of propagating, growing, adapting, treating, maintaining, harvesting, and converting

Technological Products

Technological products are one of the outcomes, or consequences, of technological activity.  Technological products make up the human constructed world.
 
Physical products: Food, clothes, medicines, types of transportation, workplace materials to the toys, computers and networks, and software

Virtual products: Environments such as the internet and simulations. These virtual products are becoming as common in our daily lives as the physical products.

Technological Principles

· Technology results from human ingenuity. We invent it
· Technological activities require and consume resources. Doing things uses resources – to build it, you need materials and/ or money
· People create technological systems to meet basic needs and wants. Houses, clothes, food, vehicles, etc.
· Technological activities may have predictable and unpredictable, positive or negative effects on people and the environment.  Careful planning is essential 
· Technology provides opportunities and triggers requirements for careers. Think of the changes in the workplace, in schooling, in how you play – You are doing this course on the web
· Technological sophistication is affected by cultural contributions. Our technology is closely connected to our culture
· The rate of technological change is accelerating.  Just look at the technologies you want now compared to the ones you wanted a year ago (cell phones, mp3 players)
· Complex technological systems develop from simpler technological systems. Systems are built from sub-systems. Just look at a car or your house – plumbing, electrical, cable, telephone, air exchanger, heating systems.

Technological Literacy, Capability, and Responsibility

Most people have heard the word literacy, and to many it simply means being able to read and write with a certain level of competency.  This is based on the notion that the ideas and information that defines our culture and social system are all embodied in our written works, and if you can read and write you have access to all these ideas.  

Technological literacy makes a few more assumptions.  It assumes, for example that you need some forms of technological literacy to read and write—reading and writing are technological processes to decode (read) and encode (write) information. It assumes that because we live in a highly technological society, we need to understand the technologies used in our society in order to make good decisions - these decisions range from choosing the best MP3 player to deciding if we want a particular industry in our town.  Making those decisions depends of having different forms of technological knowledge and being able to make educated choices.  It also means knowing the correct questions to ask, and realizing that all technological activities have consequences, whether they are good or bad. Some we can predict (if we irrigate, the crops will grow better), some we cannot (if we remove a group of bugs from the ecosystem, what will be the long term effects – though you can make some guesses)
A technologically literate person is one who can: 

· understand the technologies encountered in daily life (for example instant coffee, automobiles, music copyright schemes)

· understand how technological systems are designed, used, and controlled 

· examine technologies from a critical, non-biased, non-emotional, perspective 

· respond rationally to ethical dilemmas caused by technology (for example, the consequence of cloning people, genetically engineering food, or using pesticides on the lawn)

A technologically capable person as one who:
· can create unique and innovative solutions to problems (for example a new type of engine, a better way to organize the kitchen, a way to keep boats from rotting below the waterline)

· has a positive attitude about  solving technological problems

· can give reasons for their decisions and predict the effects of their decisions

A technologically responsible person as one who:
· understands that technological activity consumes resources and has consequences (for example building a highway across a bog)

· can assess the benefits and risks of a technological activity

· takes personal responsibility for their decisions (for example, is aware of the reasons for making the decision, the consequences of the decision, and is willing to be responsible for the results).

Technological Problem Solving

While much technological activity involves the routine use of already created technological solutions, a fundamentally important part involves the creation of new solutions to problems.  It is this process that gives us continuous improvements to the things we love and hate, such as automobiles, consumer electronics, new leisure activities, and new tools in the workplace.  It is also this process that gives us revolutionary and innovative new solutions.  The flush toilet, jet engine, inkjet printer, portable audio devices, GPS, lasers, and the internet are technologies that have caused fundamental changes in how we do things, how we live, where we live, how we communicate, and how we think.  

The processes involved in creating these solutions have things in common.  They are all technological problem-solving strategies. We can organize them into a set of general steps that we can then use to develop technological solutions to all sorts of problems.  We call this general technological problem-solving strategy the design process. Just as there is no single scientific process, there is no single design process. Engaging in the design of technological solutions is one of the most effective ways to develop the kinds of technological knowledge, skill and attitudes necessary to become technologically literate, capable and responsible. And, if that weren't enough, it can be a lot of fun!

LESSON # 2
Types of Technologies: A Classification Method
As you have seen, technology means knowledge, processes, and products.  Given the huge variety of technologies available, it can be difficult to make sense of it all.  We pretty much need a way to classify and organize them into categories of technologies. 
The classifications are:
· Information technologies - These are technologies that produce new information and new knowledge as their primary products.  

· Physical technologies -These are systems that use physical materials and transform them into new products to increase their value.

· Biological technologies - These are systems that employ living organisms and biological processes to create new products or to increase the value of a product.

Informational Technologies 

Informational technologies are communications systems, management systems and control systems.  These are used for human-human communications, human-machine communications, and machine-machine communications.  

For the system to communicate between two different entities (a person and a computer for example, or a computer and a robot arm) an interface is required.  The interface translates the information (or data) from the format that one entity understands, to the format that the other entity understands.  

Computer software can be seen as an interface between the user and the computer.  You can read what is on the screen.  The computer can read what that represents in computer code.  For the computer to talk to the robot arm, it needs a physical device that converts the electrical signals that it uses into ones that the robot arm can use, and vice versa. That device is also called an interface.

Physical Technologies

Physical technologies include production, manufacturing, construction, and exploration.  They also rely on power and transportation systems.  These are the technologies most associated with the constructed world, and the ones associated with construction and factory workers, for example.  

Although traditionally thought of in terms of physical labour, physical technologies are now heavily embedded with information technologies, which are used for management and control.  Manufacturing plants are more likely to have computer-controlled robots doing the work than people, for example.  

Since we live in a physical world, in order for us to interact with any technology, it must have a physical presence.  Even informational technologies live in the physical world.  They have 'bodies' as it were—your laptop computer, the control panel on your microwave, or the digital readout on your watch.  

Biological Technologies

Biological technologies include aquaculture, agriculture, silvaculture, medicine, genetics, and sports.  Biotechnologies generally live (i.e. require a physical system) in physical systems.  
Did you know that beer and bread are both products of biotechnology?  Sophisticated biotechnologies require information systems to manage and control the processes.  







