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Did this mean the end of the new paradigm in manufacturing? 
Not at all, as other mavericks in other places adopted the 
ideas and fitted them to their own situations. Thus, the growth 
was inter-institutional and bottom-up as opposed to intra-
institutional and top-down. This fits how Richard Lester 
describes firms having their own cultures, and new ideas from 
other places, even best practices, cannot simply be grafted 
incrementally on to existing companies [18]. Rather, the 
ideas, no matter their merit, must be re-formed to fit the host 
culture.

What is clear from the manufacturing example is that 
fundamental change and macro-level learning is possible, 
even in places such as manufacturing where it was commonly 
believed that the personnel involved where not educated 
sufficiently to perform sophisticated thinking and analysis. 
What was needed was time, investment, continuity, 
commitment, and access to people with expertise and 
experience, and that the learning process was not merely a 
research-based accumulation of best practices grafted on to 
existing cultures.

3.3 Characteristics of fertile environments for growth
We begin to see patterns for felicitous conditions for macro 
scale growth. These include: 

• volition — people must want to do things,

• appropriation and experimentation — people need to try 
out their own conceptions of the ideas in their own 
settings based upon their own priorities,

• concrete exemplars — there is a need to experience real 
examples of the ideas,

• community and communication — peer-to-peer 
interchange of ideas, explanations from practitioners at a 
variety of levels of expertise and experience,

• feedback — when one experiments one must not only see 
the results, but also get feedback from others,

• debugging — one must get the chance to ‘make 
mistakes’ and then use those to design and implement 
further work,

• materials — one needs things to work with that facilitate 
the new paradigm, and not merely work with the tools of 
prior instantiations,

• language — new paradigms re-appropriate old terms for 
new connotations, and even invent new terms to describe 
things in new ways,

• bottom-up and emergent — large-scale growth comes 
from the basis of many little contributions,

• time and continuity — major changes do not happen over 
night, as there needs to be enough continuous time to 
experience and develop the ideas in their full complexity,

• hope and expectation — people must come to believe 
that improvement is desirable and possible.

4. Emergent design and contexts for change
One cannot look at change in any major social realm such as 
education out of its cultural and historical context. Ideas about 
learning and education have historical roots, and ideas from 
the general culture have impact. That is, not only should one 
design to leverage cultural elements to enhance the change 
process, but also the full burden for change does not lie within 
the particular change effort alone. We divide the elements into 
three broad categories (reminiscent of Kuhn) — materials that 
enable leaning, cultural factors, and exemplars. Naturally, 
these categories build upon and inform each other. How 
groups choose to intervene and interact is emergent, both 
because certain elements are influenced by the broader 
culture and one cannot predict exactly what and in which ways 
ideas will take hold, be appropriated, and given meaning.

Materials that enable learning and doing are moving with 
increased rapidity into the world. These materials enable 
people to undertake their own projects and, through doing, 
learn a variety of things. Media plays a critical role in helping 
to form how we think about things due to the affordances of 
how knowledge can be represented in that medium. 
Computational media enables representation, sharing, and 
rapid modification of dynamic and complex ideas in ways that 
other media cannot. Evelyn Fox Keller has written eloquently 
about how the growth of biological knowledge was facilitated 
through the capability to model and visualise enabled by the 
computer [19].

The spread of computers, and their continuing rise in speed, 
memory, and connectivity combined with their relative 
dropping of price, has fundamentally changed the ways people 
learn and work. The range of options for learning and doing 
has dramatically increased, and thus people can learn and do 
more, with guidance and examples from more places, than 
ever before. The types of devices have also increased. Robotic 
devices such as programmable Lego bricks, other 
microcontrollers, cell-phones that are always on a network, 
more data enabled, digital still and video cameras, MP3 
players, with more to come, bring more powerful devices into 
people’s lives for appropriation for tasks of their choosing. 
Significantly, some localities are experimenting with giving 
each student a laptop computer. This action has the potential 
to fundamentally alter the environment in a large way [20].

Having powerful learning examples one can experience and 
participate in helps to break the mindset that learning must 
happen by being taught in schools. The attraction of such 
participation trumps the pessimistic view that technology is 
too difficult to learn and most will not do it. People are 
developing technological fluency in order to benefit from 
participation in the digital world. Combined with this more 
positive experience is a growing dissatisfaction with 
standardised, institutionalised schooling. Many people are 
beginning to reject the dominance of standardised tests and 
the resulting pressure on children and disfiguring education 
[21, 22]. Moreover, many are beginning to recognise that 
perhaps the greatest casualty of standardised, 
institutionalised schooling is children’s creativity and joy in 
learning. Observing the harm to their children’s spirit, many 
parents are increasingly turning to alternatives, including 
home-schooling in a variety of manifestations [23]. These 
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various small steps all help to combine into something much 
larger culturally.

4.1 Exemplar projects

Rather than focusing exclusively on micro-level questions (e.g. 
How might we better develop mathematical thinking?) with 
the implicit assumption that a cascading of growth to scale will 
necessarily follow, we pursue the possibility of taking micro-
level approaches that improve practice and simultaneously 
aim to maximise the possibility for macro-level change. If one 
had the opportunity to take the challenge of everyone learning 
and try to dramatically improve opportunities, thinking and 
practice, what should one do? We provide some brief 
examples.

4.1.1 Pilot schools

Pilot schools enable the trying out of a particular set of ideas 
without the limitations of fitting into an existing institution or 
overcoming management resistance. They have focused on 
particular themes (e.g. math and science or performing arts or 
health), approaches to learning (e.g. progressive or basic skills 
or high-density computer use). Their primary benefit is to 
create examples of how things can be different. The major 
constraint inherent in pilot approaches is their difficulty in 
having an impact on the rest of the system due to their 
isolation (as we saw with the NUUMI pilot of General Motors).

4.1.2 Computer labs as islands of innovation and 
change

An early hope towards creating fundamental change was to 
use the computer lab as its own pilot to instantiate the 
potential of the computer as a powerful learning device; 
because the computer lab was new its use was not delimited 
by historical traditions (except the powerful ones owing to the 
fact that the labs were located in schools and thus inherited 
the constraints of the grammar of school). Costa Rica’s early 
adoption of widespread computer labs at the primary-school 
level is perhaps the best example of what can be achieved. It 
has led to the development of technological fluency among a 
large proportion of the population, which in turn has led to 
Intel locating a semiconductor fabrication plant in the country. 
It has also connected many people to modern technology, new 
possibilities for learning, and set a precedent for national 
educational innovation. The major constraint here, though, is 
the same as in other pilot efforts. That is, while the design 
goal was that the computer lab would influence the school as a 
whole and help reform the teaching and learning not just in 
the lab but overall, the lab was isolated and could not broadly 
influence the schools. 

4.1.3 Influencing the system by operating outside 
the system

Since the ideas of ‘School’ or ‘Education’ are truly 
paradigmatic in the Kuhnian sense, they carry with them a 
web of meaning, connections, processes, and models. Kuhn 
also described the incommensurability when the same terms 
are used by different paradigms [7]. Thus, any project that is 
situated in a school setting must overcome these inherent 
meanings, culture, and process. 

Some projects then determine to work outside the system, 
setting up new learning environments that are explicitly not 
school. One such project was Project Lighthouse in Thailand, 
which we began in 1997 and continues to exist [24]. The four 
major thrusts within Project Lighthouse were:

• creating village technology learning centres,

• new programmes within the national non-formal 
education system,

• workplace-based programmes,

• a new ‘e-school’ in Bangkok. 

A benefit of this approach is that . After all, no one knew what 
a village technology learning centre was, so there could not be 
existing rules. The success of this project was that certain 
prejudices based upon the standardised school experience 
were shown to be products of the system and not inherent in 
the culture. These included conceptions such as that rural 
families did not care about learning, that it was out of Thai 
culture for students to take the initiative and work in an open, 
learner-centred environment, that rural teachers were too 
poorly educated themselves to be effective, that once people 
learned technology they would abandon the project, that 
Thais could not innovate with technology, that it would take 
many years of prerequisite training before rural youth could 
effectively use the technology for learning and solving local 
problems. The downside to this approach was the same as the 
others: the overall system could not adjust on a broad scale to 
take advantage of what was demonstrated. The government 
did pass a new national education act, influenced in part by 
Project Lighthouse, that set aside a fund for experimental 
projects, and the current Prime Minister, an early benefactor 
of the programme, has instituted a number of laws to enable 
everyone to purchase computers, develop technological 
fluency, and build educational opportunities.

4.2 Mass attempts in large systems — Curitiba
In order to get beyond the limitation of pilot attempts while 
still accepting that immediate mass attempts cannot produce 
significant change, we focused on attempts within an entire 
city system. Curitiba is a city in Brazil famous for its bold and 
innovative attempts at urban planning, transportation, and 
sustainable environmental development [25]. In the current 
municipal administration they are extending this pioneering 
spirit to public education, modernising not only the 
organisational physical infrastructure of the schools and 
improving traditional education, but also investing in bridging 
the digital divide and giving access to computation. However, 
again they are not merely computerising existing learning 
environments, but using the technology to dramatically 
improve the city, the environment, and the schools.

The Future of Learning group at the MIT Media Lab 
collaborated with the Curitiba municipal education secretary 
Paulo Schmidt and his team to use the new computer 
presence to carry with it a new epistemological approach as 
well. In order to take root within the system as a whole, we 
adopted a three-pronged approach. We began with small 
workshops for around twenty teachers at a time, and a team 
within the secretariat dedicated to supporting the use of 
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The rest of the system would also strive to improve and adapt 
as there would be interchange among the projects. 

The city would also create a new non-governmental 
organisation in order to continue past changes in city 
administration, as continuity is a major problem. The 
foundation’s mission would be to support the schools by 

providing learning experiences for teachers, students, and 
parents, and by co-ordinating projects among the schools.

Significantly, I received an e-mail from one of our participating 
teachers ten days after the event. She said she told her 
colleagues how wonderful the institute was and how excited 
she and the other participants were about how they could 
change the system. She felt frustrated that despite her 
advocacy, her colleagues who did not attend were not moved. 
I reminded her that before she participated in the institute, 
she too would not have been compelled to change just by 
hearing about it. She had to experience it. This illustrates the 
limits to growth. Just hearing about a new paradigm is 
insufficient to motivate a change. How to spread the 
experiential component is the critical issue.

4.3 Emergent participatory design — São Paulo
The São Paulo municipal school system has more than 1.1 
million students in approximately 1000 schools. Effecting 
change in such a large system is non-trivial. Fernando Almeida 
became the education secretary in 2001. He told us that he 
would not support pilot projects within the schools as ‘quality 
for a few is a privilege’. He challenged us to come up with a 
plan that could have an impact on all the schools in as short a 
time as possible. 

Building upon the Freirean tradition [6] to which the secretary 
was committed, we proposed a project we called ‘A Cidade 
que a Gente Quer’5, where students would build 
computational models in a variety of media modelling how 
they would choose to improve life in their city [26]. The basic 
premise is that students will perform a critical inquiry into the 
life, culture, and functioning of their city and create new 
models of how they would like some aspects to be. They can 
either address something they perceive as problematic (e.g. 
waste recycling, transportation, energy generation and 
consumption, employment, crime), or propose a model for a 
grand new idea to provide some elements desired but not 
previously possible or conceived (e.g. interactive public 
entertainment and art spaces for the community, dynamic 
customisable clean transportation, instant playgrounds, 
responsive environments).

The project is based upon constructivist ideas that merge 
Freirean tradition and constructionism [26]. Constructionism 
builds upon constructivist ideas by asserting that learners 
construct their own knowledge especially felicitously through 
the thoughtful and reflective design and construction of 
personally meaningful artefacts [27]. The strength of Freire’s 
tradition is to work on what he termed generative themes, as 
determined by the community of learners. The unifying 
concept of the focusing on the city provides a generative 
theme whereby any participant will have their own ideas and 
beliefs and can use these to guide their conception and 
implementation. Moreover, the participants can identify with 
the situation as they can place themselves inside their 
projects, using this as a means to guide their design.

We also wanted the project to better re-link the schools and 
their communities. The community provides the basis for 

 Fig 1 Teacher soldering own electronic sensor at Curitiba 
Winter Institute.

Fig 2 Teachers from Winter Institute with their robotic 
multimedia system for young children learning hygiene. 5 This translates as ‘The City That We Want.’ 
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study and content. The school becomes a contributor to the 
improvement of its host community. Moreover, we designed 
the project so that students could place their projects on the 
Web and to discuss the merits of the ideas and analysis 
through a forum. A major goal in addition to the learning in 
mathematics, science, and other disciplines, was for the 
students to develop the belief that they could have impact on 
their environment and that they could be agents for positive 
change. Just as the desire to make a design implementation 
actually function forces the learner to deal with the underlying 
scientific principles, the desire to convince other participants 
of one’s own analysis and solution requires the learner to 
support his or her argument with data and reasoning. 

We designed this project not just as an end in itself, but also 
with a goal of how it could best help lead to macro change, so 
that the project itself could serve as an object to think with 
[28, 29]. We proposed the project as a concrete example of 
how to work in a more open, active learning environment and 
what content could be different. We would utilise this 
experience as a case for the teachers and administrators to 
reflect upon ideas for teaching and learning. The project is 
case-based active learning at the macro level.

We intentionally did not tell the schools exactly how to 
implement the project. We tried to navigate the dialectic 
between proposing an intervention from outside the system in 
order to help break its dynamic equilibrium and knowing that 
people will tend to resist changes forced upon them from the 
outside in which they have no vested interest. 

We engaged in the design of the project with the secretary of 
education, his staff, and the technology group of the 
secretariat. It was important not only that each of these 
groups had a sense of ownership of the project, but also in 
order to improve the design through the incorporation of their 
local knowledge. Once we had obtained approval, we held an 
open session for administrators, pedagogues, and teachers of 
all the schools to present the ideas, show the project, show 
what similar things we had done elsewhere, introduce the 
technologies, show examples of projects children and teachers 
had previously constructed, and to take their questions and 
have a discussion, leading to the local and global decisions 
(see Figs 3 and 4).

4.3.1 Design for growth
We introduced two essential elements fitting to our model of 
growth that are curiously atypical of most efforts — schools 
had to volunteer into the project in order to participate, and 
the schools themselves would decide how and with whom they 
would implement the project in their schools. It is rather 
obvious that in any large organisation, when compliance is 
compulsory results suffer: people either ignore the new 
programme, comply minimally, waiting until the fervour 
passes, or even undermine the new initiative.

We wanted to focus on the dimension quality first, not fixating 
on number of sites at the expense of quality. The underlying 
hypothesis is that fewer places of higher quality activity create 
more felicitous conditions for sustainable growth with quality 
over the long term than a larger number of initial sites with 

subsequently lower quality. The design tension is over creating 
a sufficiently large, critical mass of sites such that they will not 

die out, combined with a mechanism for communication and 
contagion so that they can affect (or infect) other places. 

By asking the schools to determine how they want to 
implement the programme locally, we set the conditions for 
growth on a number of levels. Firstly, they come to be the 
owners and implementors of the project, not merely order 
followers. This typically ensures a more dedicated 

Fig 3 São Paulo youth with their ‘intelligent bus’ built from 
scrap materials.

Fig 4 São Paulo youth with their ‘citizenship robot’.
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technologies as a means of displacement from normal 
experience, habits and mindset.

• We held big meetings to give talks about learning, to 
introduce the basic ideas and orientation of the emergent 
paradigm, and the kind of learning projects that we do, 
and the technology we use. The talks were broadcast 
throughout the school network and archived on the 
foundation’s Web site.

• We held small group discussion meetings, which were 
forums for reflecting on practical questions about 
implementing various projects ideas, as well as big 
theoretical questions about learning itself.

• We initiated regular monthly videoconferences dedicated 
to thinking about learning.

• We set up an electronic forum, so students and teachers 
could get on-line when they were stuck and get help. It 
turned out there was no time in the teachers’ schedules 
to go on-line, and electronic chat was not part of the 
culture. So we shifted course and started setting up on-
line meetings at particular times on pre-announced 
topics. We are now developing new Web-based 
environments designed more in the spirit of 
constructionist, collaborative learning and less along the 
lines of information presentation.

• We made a lot of short how-to videos relating to different 
facets of computational technology, programming, and 
sensors. This is a resource for the teachers and students 
who would otherwise lack the initial domain knowledge to 
begin to tackle more complex learning projects.

• We made videos using the technology but focusing on 
powerful ideas for learning.

• We gathered multimedia documentation on all the 
various learning projects that were under way in different 
schools.

We overcame some of the previous limits to growth as, when 
we arrived at new schools, thanks to the videoconferences, 
most people already knew what the projects were like and 
what technological tools were involved. Thus, instead of 
having to introduce everything at each site with the incumbent 
delays and confusion due to lack of familiarity, the barriers to 
entry at each site are diminished and things start much faster 
and with more depth.

Initially, there was the tendency to copy the first projects, but 
over time, because each learning project becomes individual, 
the set of exemplars expanded and diversified as more and 
more of the participants’ local voices and viewpoints were 
expressed in the projects. There started to be various genres 
of learning projects, with strong individual variation within 
them (see Figs 5—10).

4.4.2 Digital documentation process
Another way of making learning visible was to have students 
document their projects using digital materials [26]. This 
included digital cameras, video, voice, and text. We have 
always tried to have children document their projects. The 
idea was to have them reflect upon their ideas, and to take a 

stance about what they were thinking and why. The different 
media, the representation, and the narrative all serve to 
enhance the learning experience.

As the students documented their projects in digital media, we 
made the material available at a fine-grained level for others 
to browse and search through the Web. This helped overcome

a previous limit to growth of our projects. The main limits were 
technical (teachers did not have enough technical experience 
and expertise, as well as often lacking a ‘hacking’ spirit) and 
pedagogical (they did not have the experience of teaching and 
learning in a non-traditional environment). The images, 

Fig 5 Bradesco Foundation school in Manaus project to clean 
the rivers.

Fig 6 Bradesco Foundation school in Bodoquena project 
studying water quality to create a fish farm.
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videos, and accounts of the participants combined with 
commentary and connections layered on top of it, helped to 
overcome these limitations.

4.4.3 Lessons from the experience
Through taking part in our workshops, the Bradesco people —
students, teachers, and administrators — shifted their 
understanding of what they are working to accomplish from 
the technology to thinking about teaching and learning. At the 
final reflection meeting during the first one-week workshop in 
Manaus, one student gave the bittersweet comment that ‘I 
won’t be able to enter my classroom on Monday and look at it 
in the same way’. We were happy that he had such a moving 
experience with us, but still saddened that he would enter the 
old-style classroom. However, in Manaus, the school director 

told the students it was now their obligation to take this 
special experience that they had received and offer it to the 
other students of the school. The students and the excellent 
computer room teacher then continued to run workshops for 
groups of students, and the richness and diversity of projects 
increased considerably.

As witnessed in other programmes, where the school director 
was most involved, the projects progressed better. The 
Foundation’s technology team accompanied us in every 
workshop, and they were a strong source for growth, support 
and development. They, the school directors, the activist 
teachers, the continuing students, the parents who witnessed 
the changes in their children, chose to become the engine for 
sustainability and further development.

On the other hand, there was a limited use of the on-line 
environment that hindered development. Primarily, it was not 
in the school culture to spend time on-line. Teachers’ time is 
more than fully accounted for already. They have virtually no 
extra time for seeking answers to their questions, for 
edification, for curiosity, for improvement. This obviously is a 

Fig 8 Measuring temperature and relative humidity.

Fig 7 Bradesco Foundation school in Bodoquena studying 
cooling of classrooms and dormitories.

Fig 9 Studying air flow and heat transfer.

Fig 10 8-year old girls’ investigative report on school 
bathrooms.
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6.2 Generators — things that make more things
Another element for re-framing is to not look only at structure 
(i.e. the thing for replication) but to examine the dynamics 
(i.e. the process of change). One must cede the possibility for 
certainty of outcome, and look instead at creating 
environmental conditions for growth. Instead of creating a 
particular thing that one would propose to replicate to scale, 
we can look at creating a mechanism that can grow and adapt. 
Such generators can be people, technologies, powerful ideas, 
and exemplary activities that others may appropriate. 

We look to develop people as generators through experiential 
means. Through compelling experience people can gain the 
volition to become the early adopters of the new practice. 
John Seely Brown uses the term ‘stolen knowledge’ to refer to 
how practice can be appropriated by people since so much of 
practice is implicit and thus instruction is an insufficient means 
for acquisition [30]. Not only does this framework fit a model 
of growth through a community of practice, but also we 
particularly appreciate the subversive appeal of the idea of 
‘stolen’ as it has been our experience that belief in being part 
of a movement to create change in itself helps to fortify the 
commitment to change. Taken in this light, we view people as 
generators of change not in the ‘multiplier’ role as a cog in a 
machine cranking out identical parts, but as adaptive creators, 
developing more people and new ideas to continue to fit, 
adapt and alter the environment. We aim for exponents of 
exponential growth, and not multipliers for geometric growth.

Technologies can be generators when they are designed for 
appropriation and adoption. This fits a model of enabling 
authorship and creation within the user community, and not 
merely as information delivery devices. Their function as 
generators is dependent upon the possibility for development 
of fluency of use and expression. When people are 
comfortable to explore and create, and there are communities 
of practice and communication mechanisms for sharing ideas 
and creations, then growth can be facilitated. The 
development of the personal computer is an example of this, 
as is the free software movement. 

Powerful ideas are also generators. As people come in real 
contact with such ideas, they appropriate and use them. Our 
use of generative themes within our projects is based upon 
this idea. Not only can virtually everyone have an idea for 
development from good generative themes, but they too are 
carriers of powerful ideas within the activities.

6.3 Exemplars — powerful new learning experiences
Integrating different learning environments into existing 
institutions is non-trivial. We have gone outside the system to 
create new entities (as in the village technology centres of 
Thailand) and we have used workshop experiences in schools 
to create an ambience for different practice7. The workshops 
were intended to: 

• provide powerful personal experiences of a different 
approach to learning,

• break pessimistic mindsets about people’s ability to 
learn,

• surface, reflect upon and discuss participants’ own prior 
explicit and implicit assumptions about learning to the 
surface, and compare them to the new experience,

• encourage participants to think about the learning 
process itself,

• engage in thinking about the design and practice of 
learning environments in the local context,

• identify local people whose thinking and acting appear 
promising so that they can take on greater roles for 
change,

• debug our own thinking about the mechanisms of 
learning and our own pattern of practice in designing 
learning environments.

It is only natural, then, that the learning experiences the 
participants have in the workshops became valuable as case 
studies of learning itself, as objects-to-think-with, as concrete 
experiential data that could be shared and discussed and 
pondered and brought to bear on ideas about the basic 
mechanisms of learning and teaching. Learning things in new 
ways themselves, seeing other people learn things in new 
ways, seeing everybody operate as learners far beyond 
previous expectations, thinking about the basic mechanisms 
of learning — this was the long-term takeaway for the 
participants. They added a new stock of powerful ideas and 
techniques to their repertoire as learners — and as students, 
teachers, and administrators. They began to act and think in 
new ways.

This is not the work of a day, or a week; this is not a work of 
rhetorical persuasion, or philosophical conversion, or 
administrative fiat. This is a process where the chance to 
experience directly a powerful new practice of learning leads to 
a fundamental rethinking of what might be possible, and how 
to achieve it.

We found with Bradesco that if we can first establish the 
methodology, the ‘how’ of creating learning environments, 
then we can work to continually add content, the ‘what’ of 
learning environments. Significantly, this is not the same 
content as traditionally is taught in schools. The old content is 
technologically dependent upon paper, pencil, and textbooks. 
Ideas believed to be out of the reach of many children were 
not necessarily due to the inherent complexity of the content, 
but of the limitations of the materials. A key to models of 
growth of new learning environments is to develop new 
content that enables new learning.

The central focus of the workshops was to reflect on the 
learning process itself. This is a distinctive feature of our 
learning paradigm — epistemology all the way through. In 
order for a deep change to take hold and to avoid merely 
repeating the same experience, we want everyone to become 
a learning theorist. Sid Strauss points out how this is true in 
learning environments implicitly as the models of learning 

7 The term workshop itself is problematic as people have come to 
understand workshops, particularly those using technology, as 
isolated environments introducing the syntax of a software tool or 
some technique of action, and not as part of an on-going process for 
re-thinking and change. We sometimes use the term atelier but have 
not yet settled on a term that invokes the proper full image. 
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people hold guide their practice [31]. Yet, these models are 
not part of an on-going process of reflection and 
improvement. It is popular to speak about the importance of 
learning to learn, but how often do we get the chance to truly 
reflect upon our learning and to learn better ways of learning?

6.4 Lessons from the Bradesco experience — a model 
of growth

What we witnessed in the Bradesco Foundation schools was an 
example of how digital technology and telecommunications 
potentially enables going to scale. The work carried on at a 
site could have influence over multiple sites throughout the 
network. We were no longer bound so tightly by the 
limitations of spreading people to places. We no longer had to 
rely on exact definition of curriculum and could then 
accommodate a more personalised approach to learning 
based upon place and interest. The ability to communicate 
and collaborate synchronously and asynchronously combined 
with the use of digitised, searchable materials, enabled more 
people and places to engage more deeply with the new ideas. 
We were able to continue the development of a community of 
learners so that one did not only learn with the people in one’s 
classroom, but with others throughout the network. We also 
were not limited to place as we could learn in the community 
and better re-connect the school and its host culture.

By working within the school but outside the normal structure 
and operation of the school (by having teachers and students 
learn together, by having long-term inter-disciplinary projects 
on a generative theme, by eliminating age segregation), we 
had some of the benefits of a greenfield approach. We were 
free to innovate and create real examples of what we would 
like to see in learning environments, while still remaining 
connected to the people and culture. Significantly, this 
enabled a change in thinking from ‘we already do that’ and 
‘improving the computer lab’ to ‘re-thinking all the teaching 
and learning of the school’. The work provided a concrete 
basis to question existing practice, try new practice, and 
examine learning.

6.5 Emergent design for macro-level change
We think macro-level change in education will emerge as the 
outcome of a large number of micro-level changes that 
coalesce and set up a tipping point. When we examine how 
paradigms of practice have changed in other fields and other 
areas of society, we see the following patterns: 

• new paradigms do not start out operating full-scale at the 
macro-level,

• contradictions gather and eventually there is too much 
that the existing paradigm cannot account for — people 
see a need for change,

• new models are posited,

• new technologies often prompt the change as they open 
the possibility for new ways of seeing the world. 

We think that a new paradigm of educational practice can take 
hold and grow through an emergent design strategy for 
change. This follows from certain properties inherent in the 
situation — meaningful changes must proceed from local 

concerns, and no one knows the right answers in advance. In 
education as in other areas, we should expect the best designs 
will emerge from a process of modelling and testing and 
debugging and adapting to local conditions on the ground. 

Ours is a strategy of creating diversity, of deliberate variation. 
Every project we do turns out differently, and yields 
unexpected results — this is an inevitable result of genuinely 
engaging with the local learning culture and local concerns. 
This is a great advantage for the progress of our research into 
learning, and it is the essence of what we are trying to do — 
encourage local variants to arise and adapt while creating 
mechanisms so that the variants have a chance to spread and 
adapt.

John Dewey has so eloquently described the role of learning 
for human development and the role of human development in 
the formation of just and equitable societies [4]. For Dewey a 
just society could only be built not based upon the dictates of 
clergy, royalty, or an elite, but depended upon the informed 
collective decisions of all, where every voice should be heard. 
This philosophy provides a basis for thinking of models of 
growth for learning environments. As Tyack and Cuban have 
described [1], it has proved insufficient to dictate new 
curricula and expect every actor in the system to merely follow 
the instructions. Efforts that depend upon existing personal 
expertise and rich networks of contacts have intrinsic 
limitations for scale. The only possible path, as well as the 
most just and equitable approach, is to foster development of 
all participants. 
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