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· new media tools for bringing constructivist learning theory to life -
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Abstract
The paper intends to prove that integration of new information technology in education can generate mechanisms for reducing complexity involved in the interaction of students and their “knowledge world”, by enabling a flexible open learning environment which can play a facilitating role during the learning process.
Constructivism is the philosophy of learning which states that learners make sense of their knowledge by adding new information to the existing knowledge, they must earn knowledge and participate to it, not simply being carried to it by their teachers.
The Internet and its techniques seem to be the perfect media for making use of the constructivist principles. In return, constructivism seems to be a perfect starting principle for justifying and supporting the introduction of technological change to education.
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1. Introduction

Generally speaking, all human existence is about being in control over the environment. Nowadays the modern society and its artefacts are becoming increasingly complex; the lack of complete knowledge about the world generates uncertainty which hinders human activity. In order to reduce complexity and to increase the feeling of being in control, complex systems-“expert systems” have been developed, systems which are meant to be islands of knowledge that people can rely on and trust, without having all the details about the knowledge they contain.

Trust has been found to be the cognitive structure used as a mechanism for reducing complexity and uncertainty in human interaction with the complex systems. A reduced level of complexity results into an increased degree of freedom of action. Trust is therefore considered a facilitator of the human activity and the basis for exploration in new environments. Trust must be “built” at the critical access point of a system (the user interface in information/computer systems), to help the user overcome the complexity that the system itself introduces, to help the user’s choice for actually using the system (Giddens, 1992).

The systems used in education in the previous years have led to the development of the Computer Assisted Learning; the failure of such systems and educational strategies is a living proof nowadays, and the outcomes less than expected. But whether we want it or not, education is and will be driven by technology. Education should therefore make the most of it, so that an optimal level of knowledge is achieved, in an open flexible learning environment, which leaves place for personal performance and gives the students freedom of action and effective participation in the knowledge development and the educators opportunities to implement the most powerful and valuable educational methods. The technology that stands nowadays as a basis for bringing these methods to life is nevertheless the Internet and the World Wide Web.

2. Learning on and over the Internet

The Internet and the World Wide Web is the "expert information system" which has emerged as a result of the microprocessor development and the convergence of the information and communication technologies. The Internet is an evolving, growing entity aligned to continuous technological change, change which is crucial in the development of learning technology. To some learners and educators it appears to have become too complex, too technical and, although many make an assumption of technological determinism, there is no need for that, we can make sure that the development of technology will not be detrimental to learning and education.

At a technological level, the Internet is millions of computers; at the human level, is the people who use them and the information they share; at the society level, is a technological, social and cultural phenomenon, shared by the consensus of its users, not owned by anybody.

The Internet has captured attention and imagination of us all, but, in order to justify the integration of world wide web techniques in education, one must attempt to answer at least two questions:

1. Will www increase access to education?

Access can be seen:

· in terms of costs as more discrepancies might occur between rich and poor communities, but also

· more categories (as people with special needs, adults) will have increased opportunities for access (remote, in privacy, at their own pace) to education/information and participation to the community life and knowledge base.

It is a matter of policy in raising/organising/using funds so that the problem of costs can be overcome; on the other hand, it is definitely a positive outcome the fact that many barriers can disappear.

2. Does www promotes new approaches to teaching and learning?

There is a wide spectrum of learning opportunities on and over the Internet, especially on the World Wide Web. Hypertext, the non-linear medium, is another technology tool which enhances learning, breaks down the traditional linear narrative of the written word, by encouraging readers to find their own paths through large amount of information; it was the first tool to enhance interactivity on the Internet. The capacity for learners to add to the dialogue through an interactive medium provides opportunity for development, application and linkage of new knowledge; the Internet recreates the meeting place in which knowledge is not only shared, but created and recreated.

"The Internet acts as a type of Rorschach test for educational philosophy. When some people look at the Internet, they see it as a new way to deliver instruction. When other people look at it, they see a huge database for learners to explore. When I look at the Internet, I see a new medium for construction, a new opportunity for learners to discuss, share, and collaborate on constructions" (Resnick, 1996).

3. New approaches to teaching and learning?

There is no need for new theories of learning, new approaches to teaching and learning should only make use of the technological change and growth in the sense of enhancing the potential strength of old values in education. Nevertheless, a change in approaching teaching and learning may as well lead to developing of new theories. Whether that will happen or not seems to be not very important at this point, it will only come out or not from long and consistent practice.

Learning is an intellectual process of  constructing knowledge, that means acquiring, processing, assimilating and integrating information and ideas through constructive social interaction.

Constructivism is the philosophy of learning which states that learners make sense of their knowledge by adding new information to the existing knowledge. Learners must earn knowledge and participate to it, they must not simply be carried to it by their teachers.
Constructivism has proved that deeper learning is reached if learners are acknowledged in the learning process. 

Why constructivism? Because it’s been proved that rarely has society explored abstract practice, which suggests that societies are not instructed but auto-constructed, therefore neither should individuals be instructed towards abstract goals, but they should be allowed to meta-conciously construct their facility in science. This active, authentic kind of learning combined with the theoretical framework of constructivism is an ideal way of thinking about the future of education as impacted by the Internet.

In nonconstructivist thought, knowledge:
In constructivist thought, knowledge:
In an educational system, based on the Internet and www, knowledge:

is discovered
is built
can be built by interactive exploration

is written into empty disk space
is incorporated in previous schema
is incorporated in previous schema, by modelling the student knowledge and including it in the system: adaptation

can exist without knowers
can reside in social networks
can reside in social networks: groups of students with common interest, participating in an educational community

can be purely acquired
is acquired based on experience
can be acquired based on experience, through auto evaluation, through trial and error

happens to spectators
happens only by participation
can happen by active participation; passive participation can be eliminated

is absolute
is relativistic
is in a continuous change, can grow through individual and group contribution, can be transformed through goals and outcomes

The main purpose of this comparison is not for understanding the difference between constructivist and nonconstructivist general trends, but for proving that  once the choice for constructivist educational framework has been made, the Internet and www serve as tools for implementing this choice, therefore for proving that educational change can be justified/introduced by using old and outstanding values from educational practice.

We live in a continuous shifting state of realities in which the only predictable constant is the inevitability of more change. The increasing technological change is having effects upon communication and social interaction. The dynamism of modernity derives from separation of time and space and their recombination in forms which permit the precise "time-space" zoning of social life. The social relations are lifted out, disembedded from local context of interaction and restructured across indefinite spans of time and space (Giddens, 1992).

One of the implications of this is that the learning institutions and practices will have to change. The response of the educators to new technologies could be:

· The minimal change - instructors make no fundamental changes, they use technology as an instructional aid;

· The marginal change - the pedagogy and organisation of education remain unchanged and students are added on to conventional taught classes.

· Systemic change - institutions change the fundamental organisation of teaching, by reorganising it into a system driven by technology; the position of the teacher can be redefined from "teacher as knowledge source" to "teacher as facilitator of the learning process" (Karaliotas, 1997).

The kind of response that educators could give, is highly dependent on their attitude to change.

The theory about the learning process has proved that an individual confronted with the introduction of change, can react in two ways:

· through adaptive learning, trying to face the change, this is a phase when the necessity of change is acknowledged;

· through creative learning, which is a phase where the whole mental model of the individual must change, according to the new context of learning.

The identification of the problems that can occur when the educator has to re-think and re-design the entire educational context, its strategies and tools, generates two types of anxieties (Schein, 1994):

1. the type 1 anxiety is the fear of learning something new, based on the fear of the unknown; to re-learn how to learn in a new situation demands the acceptance of the unknown, of some uncertainty to some extent; if the situation persists, the individual can be in a continuous state of anxiety.

2. the type 2 anxiety which occurs as a result of the fact that in order to survive, one has to accept the change.
In order to accept the change and to begin the learning in the new context, the type 2 anxiety must be greater than the anxiety of type 1. In one way or another, that psychological point must be attain, where the fear related to the consequences of the rejection of change and re-learning in a new context must be greater than the fear associated to the unknown and to the unpredictable.  

Nevertheless, in order to make the integration of technology in education a success, we won’t try to increase the anxiety of type 2 (we won’t threaten the students or their educators) but, in order to obtain the desired difference between the two types of anxiety, we will seek ways for decreasing the anxiety of type 1.

The means of decreasing this type of anxiety, as they are to be found in literature (Schein, 1994), are generated by the same factors that can determine trust: psychological safety, positive view on possible outcomes (which can make the individual to accept the effort of change, to assume a certain risk, to handle some degree of failure), the possibility to explore and become familiar with the system, to give a route towards the accomplishment of the task, to work in groups in order to reduce anxiety and temporary incompetence, to offer guidance and permanent feedback.

As we mentioned above about trust, many of these factors can be implemented at the access point of a system, the user interface. But, as Human-Computer Interaction as a new discipline and science has proved so far, just building a new friendly, consistent and reliable “expert” system in any domain of human activity – including education – is not enough to make sure that an important technological change is being accepted and used by the domain community.

We believe that identifying old and outstanding values in education and prove the support that new technological techniques can offer in their implementation, is a better and more natural way of introducing and implementing change that will be accepted and made use of. 

Conclusion:

We can certainly not be sure about the ways technology will develop and perform in the future. There is the fear that the Internet will be abducted by the economic interests and that public access will be forbidden. There is again the fear that the negative outcomes of introducing technology in every day life are greater than the positive ones and that the future will prove that. It is obvious though, that the free will for unrestricted communication cannot be stopped anymore. The wheel of progress will be taking its course, it is up to us whether we are responsible enough to use it for our own benefit, in learning or any other kind of human experience.
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