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In today’s knowledge-based economy, society needs people who can think critically and strategically to solve problems. Individuals must learn in a rapidly changing environment, and build knowledge taken from new sources and different perspectives. Today we must understand systems in diverse contexts, and collaborate locally and around the globe using new tools like the Internet.

With the use of technology, knowledge can be captured, structured and delivered by learners in new ways: 

· Hyper-linked, not just hierarchical 

· Multi-dimensional, not just linear 

· Constructed, not just displayed 

· Held graphically, aurally and as video, not just as text 

· Supporting dynamic interactions with the audience, not just static 

Changes in the Educational Environment

	Old World
	New World

	Four year degree
	Forty-year degree

	Training as a cost centre
	Training as #1 source of competitive advantage

	Distance education
	Distributed learning

	Correspondence & video
	High-tech multimedia centres

	One size fits all
	Tailored programs

	Isolated
	Virtual Learning communities


Source: Merrill Lynch, 1999
Learning can be optimised when learning takes place with others. The model that assumes the instructor is the information giver and the learner a passive recipient is being challenged, as new beliefs in learning through collaborative experiences and “doing” are being tested (Cross, 1998).

Computer-Based Instruction

Computer-based instruction has some benefits for both instructor and learners. Among the potential benefits are:

· Reduced learning time

· Reduced costs

· Instructional consistency

· More privacy

· Guided mastery of learning

· Increased retention

· Improved safety

· Increased motivation

· Multiple access

· Increased engagement

· Personalized feedback

Research shows that learners learn more when they can control the course of their learning. Software can be architected with an understanding that individuals differ in their learning preferences and paces. The instructional software can provide a combination of audio, video and animation to appeal to different learners’ styles. Learners may repeat instructional selections without feeling embarrassed. Learners with motivation or aptitude that is stronger or weaker than others may move ahead at the pace that meets their needs.

In addition to supporting different learning styles, software can be architected to provide visual and auditory stimulation, based on research, which shows that learners learn and retain more when they use more than one sense. Because interactivity is key to capturing learners attention, software can be designed to provide learners with an engaging experience that shows the importance of the subject matter, at the same time building higher order thinking skills. This is accomplished by showing videos and using animation to explain the history and applicability of key concepts.

Technology’s Role in Teaching and Learning Systems

Technology can play a key role in improving the delivery of instructional content by:

· Presenting media in visual, graphical way using animation, video and other forms of multimedia.

· Using audio to expand sensory input.

· Creating “learning by doing” exercises.

· Using adaptive programming logic, mapping to input and feedback.

· Offering learners the ability to control the pace and flow in a non-threatening, patient manner.

· Providing a framework for collaboration for learners and instructors.

· Managing the learning environment--tracking for instructors providing immediate feedback on results.

· Offering instruction any place, any time.

Instructional software better addresses learners’ goals, by providing a prescriptive learning plan, based on assessment tools, and learners’ performance. Software can adapt to learners’ answers and patterns, providing input based on specific responses. Learners can control the rate and pace of instruction, and choose a method that best meets their individual preferences.

Online teaching and learning can be described as business or educational instruction that is enhanced by the use of interactive multimedia authoring and production software, personal computers, Web and/or intranets, and learning management systems for delivering instruction and tracking learner results and other key training-related data.

Online teaching and learning systems enable learners to determine which training modules they would like to take and in what order. Custom curriculum plans can be developed based on a variety of characteristics, including skill level, learning goals, and learning styles. Using an online learning system, an institution can create a virtual campus in which learners, instructors and others can collaborate.

Educational Psychologists describe the effectiveness of different modes of learning:

What we read > 10%

What we hear > 20%

What we see > 30%

What we see and hear > 50%

What we discuss with others > 70%

What we experience > 80%

What we teach someone else > 95%

Software can be built to maximize the benefits of technology to allow the computer to provide personalized and adaptive instruction and assessment. Many learners perform better with computer-based feedback, which reinforces positive learning, and provides them a supportive, patient environment to help them work through areas where they lack understanding. Online learning systems can be forgiving-learners don't feel embarrassed when they repeat learning segments. By developing instruction built on a mediated learning approach, learners can be involved in a software-guided, step-by-step process of problem solving and receive immediate feedback. Systems can be designed to give immediate positive reinforcement. When learners provide incorrect answers, the software can be designed to provide a hint as to how complete the problem correctly. Learners have the option to go back to the different chapters of the courseware to enhance their understanding of any lesson at any time, thus allowing learners to progress at a rate with which they are comfortable. In practice, it means that learners can choose their own way and pace of learning by adapting the interactive material to their needs, skills, temperament and time.

Systems can provide detailed feedback at many levels: practice problems, evaluation scores, time on task, student progress reports and more to both the instructor and the learner.

The future of integrated teaching and learning systems is exciting. The opportunity to meet the changing needs of lifelong learners, outside the limits of the formal degree programs with truly personalized instruction is truly exciting. Tools are available today to provide this level of support for learning.

Computer-based Training examples

During the presentation, three (3) CBT programmes in the field of environmental management will be presented:

· “An Innovative System for Environmental Training of Personnel in Prefectures & Municipalities” in the fields of treatment plants’ operation, waste management and environmental impact assessment studies (1999). This project was managed by a Municipality in Greece and was financed by the European Commission in the framework of LIFE Environment Programme (LIFE95 ENV/GR/1034).

· An interactive multimedia application for the environmental training of school children (2001). This CBT programme was developed in the framework of the project: “Local Authority and Citizen: an Interactive System of Information Flow on Waste Management and a Pilot Project for the Collection of Hazardous Household Waste”, managed by the Development Agency of the Municipality of Athens-Greece and financed by the European Commission in the framework of LIFE Environment Programme (LIFE97 ENV/GR/351).
· An Environmental Training Programme for school children in the field of solid waste management, namely recycling systems. The programme aimed to activate children into friendly environmental procedures (2002). This CBT programme was developed in the framework of the project: “Green Drachma: an Innovative Approach for Waste Recycling and Environmental Public Awareness”, managed by the Prefecture of Halkidiki (in Macedonia, Greece) and financed by the European Commission in the framework of LIFE Environment Programme (LIFE99 ENV/GR/000528).
Interesting eLearning links

eLearning resources

	http://elearningeuropa.info
	Initiative of the European Commission for eLearning

	http://www.learningcircuits.org
	ASTD’s source for eLearning

	http://www.macromedia.com/resources/elearning/
	Macromedia eLearning solutions

	http://www.epa.gov/epahome/educational.htm
	EPA educational resources

	http://europa.eu.int/ploteus/portal/home.jsp
	PLOTEUS - Portal on Learning Opportunities Throughout the European Space

	http://agora.unige.ch/tecfa/edutech/welcome_frame.html
	Website based at the School of Psychology and Education at the University of Geneva. This gateway gives wide access to a large number of Web educational technology sites


Educational websites

http://www.forgefx.com/casestudies/prenticehall/
http://nobelprize.org
http://www.show.me.uk/
http://www.epa.gov/epahome/educational.htm
http://spaceplace.nasa.gov/en/kids/
http://europa.eu.int/europago/welcome.jsp
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