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Introduction
In 1993 Papert related in his book, The Children’s Machine, a parable about a group of surgeons and teachers who had travelled one hundred years forward in time to explore their professions on the brink of the 21st century. The surgeons were barely able to recognise their former profession amidst the high tech environment of the modern operating theatre; whilst the teachers quickly felt at home in the late 20th century classrooms. The question asked was why had technology, which had altered medicine so radically, not brought about a similar sea change within education.

In the intervening thirteen years, information and communication technology (ICT) has become relatively common in most New Zealand classrooms, but it is my belief that they have yet to deliver the learning revolution that many dreamt about during the 1990s. 
ICT has been used in schools in two ways. Firstly it has enabled us to do what we have always done but in more efficient, prettier, and slicker ways. Email has largely replaced the notices book that used to circulate classrooms each morning, colourful worksheets have long-since replaced bandas (but are not nearly as good at waking you up in the morning!), PowerPoint has enlivened chalk and talk delivery in the classroom and the internet has largely replaced encyclopaedia collections in school libraries. Many children are still involved in project work but instead of producing their results on big A2 posters they now do so with movies, digital photos and desktop publishing tools.
The second way ICT has been used is to enable new ways of doing things in our schools. An example of this is children being involved in video-conferencing connecting them with experts and other learners in a global context. The ability to use digital images to record and support learning is another example.  The introduction of ICT into schools has also been used in New Zealand as the vehicle to help teachers develop pedagogically. For many teachers this has resulted in a changed approach in the classroom giving over more control of the learning process to children. The increased availability of information, mainly through the internet, has allowed many teachers to move from being the ‘font of all knowledge’ to a more of the ‘guide on the side’. 

Waves 1 and 2

In a general sense ICT development in New Zealand schools has occurred in waves. The first wave was the introduction of computers into school offices replacing the typewriter and allowing school administrators to do what they had always done but in a more efficient and professional-looking way. Whilst computers started to be well used for school administration they were not regularly seen in classrooms. In most schools there were some teachers who were interested in this new technology but it was unusual for computer use to move beyond this group. 
The second wave began when the falling price of computers meant that it was now possible for schools to put computers in most classrooms. At the time communities were very mixed in their response to this. For some the number of computers in classrooms was a sign of how advanced the school was, whilst for others spending money on computers rather than reading books was viewed as almost criminal. In the late 1990s schools began to install networks connecting classrooms, not only to each other, but to the world through the internet. It was at this time that ICT began to be used to challenge teachers’ pedagogical practices and people started to talk about a radical transformation of teaching and learning.
But has it happened? Jane Gilbert in her recent keynote at the ULearn conference in Christchurch, addressed the question of why ICT has not brought about the expected changes in teaching practice. She believes it is because ICT has been added to a schooling system that still belongs in the industrial age. She believes that a significant paradigm shift will be required for schools to move from industrial age thinking to knowledge age thinking. Central to this is the need for education to change its mental model about what is knowledge. 

The World Outside
Gilbert (2005) believes that in the world outside education, people are increasingly thinking of knowledge not as a thing, developed and stored in people, but as a kind of energy, something that does things (p.75). She talks about it being a shift in emphasis from knowledge to knowing. She states: ‘Knowing is a verb. It involves doing things and acting on things. It involves building relationships and connections’ (p.77). 

Gilbert has clearly highlighted the need for education to be mindful of what is happening in the world outside of education. And it is not only in the area of knowledge that dissonance between education and the world beyond is occurring. 

In 2004, Carly Fiorina, who at the time was the CEO of Hewlett Packard, announced: “The last twenty five years in technology have just been ‘the warm up act’. Now we are going into the main event; and by the main event I mean an era in which technology will literally transform every aspect of business, every aspect of life and every aspect of society.” So what are the changes that have been occurring in the world that will have significant implications for education in the future?
Friedman (2005) in his book The World is Flat identifies three great eras of globalisation. The first one began in 1492 when Columbus set sail and opened up trade between the old world and the new world. The second era began in the 1800s with the industrial revolution powering global integration through a reduction in transport costs giving rise to multi-national companies. The increase (and subsequent reduction of costs) of telecommunications was the birth of the global economy. 
Around the turn of the 21st century the third great era of globalisation occurred. A combination of new software and fibre-optic networks gave power for individuals to collaborate and compete globally, shrinking the world from ‘size small to size tiny’. Past eras of globalisation had been driven by European and American individuals and businesses, but this third era empowered a more diverse – non-Western, non-white – group of individuals to compete on the world stage. Freidman concludes that the combination of the world shrinking and the flattening of the playing field has created a world that is flat (p.10-11).
So how does this impact on education? Of most significance in this new global economy, is the moving of lower-end service and manufacturing jobs to countries with cheap labour costs such as India, China and the former Soviet Union. For example, many of the big accounting firms in America now outsource their work to accountants living in India. The internet allows accounts to be prepared overnight and at a much cheaper hourly rate. Many of the world’s largest call centres are now located in India and China. For countries such as New Zealand this trend means that there will be fewer and fewer lower-end service and manufacturing jobs. We need to aim to have significantly more of our students becoming skilled knowledge workers as the opportunities for low-skilled work in New Zealand reduces.

The internet has played a major role in flattening the world and it has done so in several ways. It has made available all of the world’s knowledge in nearly every language. This has and will continue to have significant impact on traditional notions of knowledge and learning. 

The ability for people to collaborate and form self-organising communities has been made possible by the internet. Wikipedia, the free encyclopaedia, created and modified by its users is a wonderful example of this. Open-source software is another. 

The internet has allowed new work-flow software to be developed which enables systems that in the past could not ‘talk’ to each other because of software differences to now interoperate. For example this is what will allow schools in the future to exchange information between different student management systems. 
And finally Friedman adds to the mix the technological advancements that he calls the ‘steriods’. These are the digital, mobile, personal and virtual tools such as iPods, Napster (for sharing computer files), and multi-purpose devices, that in the future will combine cell phones, PDAs and eventually laptops.
So what will education look like in the future? Gilbert (2005), states “An important step I think, is to abandon the production-line model of education and look for new metaphors. We need to emphasise multiplicity, diversity and connectivity, not linearity, uniformity and autonomy. We need an education system that develops people’s ability to connect with one another, work together across their differences, and add value to each other.” 
The Third Wave 

The first wave was about using computers in schools to increase administrative efficiency. The second wave was putting computers into classroom, training teachers to use them and then connecting them across the school. Bits of knowledge were gathered from the internet and then packaged together using multi-media tools. Much of the teachers’ role in waves one and two was about directing and controlling children’s access to technology. The third wave is about allowing our learners to collaborate and connect using computers and web-enabled technology in a much less teacher-directed way. Pivotal to this will be the development and use of on-line learning environments (OLE).

An OLE is defined by the Ministry of Education’s new e-learning strategy as “the complete online environment where a learner can access a range of applications or resources”.  It will not be so much a product but a networked environment that draws together many 21st century tools such as learning management systems and social software.  Ways that I can see an OLE might support learning in the future include:

· A central repository of a child’s record of learning;
· Software that enables the delivery of learning content and resources;
· Teacher managed forums and tools to facilitate student to student, teacher to student and (if schools allow parents access to an OLE), student, teacher and parent conversations;
· Social software (e.g. blogs, and wikis) which enable collaborative learning between students;
· Organisational and communication tools such as calendars, general notices and mail;
· A portal or link to other web-based tools, communities, information and networks.

What will be really important to schools is the ability to connect the OLE with other systems running in schools, for example the school’s library and student management system (SMS). The Ministry of Education’s SMS team has already begun the work to enable information to move from SMS to OLE and back again. 

All members of a school community would benefit from using an OLE. For students it brings into reality the whole concept of anywhere, anytime, any place learning. An OLE breaks down concepts of where the walls of a classroom actually are, as children will be able to connect to other learners who are distant in time and place. It is also important to understand that an OLE is not just about gathering and manipulating bits of knowledge. It will also be used to create and collaboratively build knowledge. This will happen in much the same way as existing tools such as Wikipedia do now.

Teachers will be connected and able to collaborate through the OLE. It is my belief that eventually all teacher planning and lesson preparation will occur in this environment. It is my dream that eventually tools such as TKI and digital learning objects will connect through this environment as well.
Schools will be able to allow parents to have access to their OLE. Whilst there are many conversations still to be had about how much access parents should have, online environments present a wonderful opportunity for schools to collaborate and connect with parents in a 21st century way. Through the use of permissions, those who have access and the extent of this access, will be totally controlled by schools.
As part of the work to connect online learning environments with student management systems the SMS team is piloting the transfer of assessment data between SMS and OLE. This will allow parents to log into the OLE and view assessment information within a few days of testing rather than having to wait weeks to get the same information via a more tradition school report. In reality this technology allows parents to receive information about their child’s learning before it becomes historical. The ability to inform parents of their child’s next learning step and to give them links to digital resources that will help them to support their child take the next learning step is also possible. 
Eventually we need the Ministry of Education to do the interoperability work to allow not only student records to transfer between schools but for the information contained within the OLE to transfer as well, OLE to OLE, thus allowing children to accumulate a digital record of their learning.

In the past we have talked about the role of the teacher changing from the ‘fountain of all knowledge’ to the ‘knowledge navigator’. I believe it is time we looked at this definition again. The teacher’s role in this next wave of ICT development will be to facilitate the collaboration and connection between learners. 
Let’s hope that in another 13 years time when we think about Papert’s time travellers, they will see schools that truly reflect the knowledge era in which we now live and that they will see learners connecting and collaborating across the global community in new and exciting ways.
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