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In times of change, learners inherit the Earth, while the learned find themselves
beautifully equipped to deal with a world that no longer exists

Eric Hoffer

Introduction

Communities are challenged.They are challenged by changes in the climate, which
will affect the quality and supply of water, the quality of the air, agricultural
development and migration patterns (Lomberg, 2007; Monbiot, 2007). They are
challenged by rapidly changing economic circumstances in which established
industries are experiencing a great number of dislocations (Krugman, 2008). Shifts
in the pattern and intensity of world trade have had an impact on skills and
employment (Friedman, 2005, 2008). They are challenged by the emergence of
new technologies and their impact on health systems, key industries and people’s
psycho-social world (Anderson, 2006; Tapscott & Williams, 2006). Communities
are also challenged by new patterns of illness and disease which are leading to
epidemics of childhood obesity, early onset diabetes and heart disease (Gard &
Wright, 2005).These are substantial challenges and are occurring at an accelerated
pace. They have psycho-social as well as communal and economic impacts. Many
people seem to find the nature and speed of these developments stressful (Shu-
maker, Ockene, & Riekert, 2008) and others find that their coping mechanisms are
challenged (Kher, 1997).

These challenges demand action on the part of individuals, communities,
companies, non profits and government. Their response is varied in terms of
intensity and effectiveness. Some governments have developed systematic and
focused plans for action on climate change, agriculture, industry development and
technology management, others have not.While governments may have plans, they
depend entirely on supportive institutions and a creative class of people to execute
these plans that does so in such a way as to build new communities of practice and
interest (Docherty et al., 2009; Florida, 2002). Companies are responding. Some
are successful, others not. Non-profit organisations are pioneering social networks
and ways of working across boundaries with people who may be otherwise disen-
gaged. There is a firmament of activity involving fundamentally different ways
of organising, working, creating, thinking, knowing and doing. In short, human
capital is being viewed in new frameworks.

Our schools remain largely untouched by this revolution in organisational
design, emergent technology, the globalisation of skills, social and knowledge
networks, cloud based decisions and co-creation of ideas and understanding
(Szabo, 2002; Papert, 1993). Many teachers still teach subjects in a way that
resembles how this was done 25 years ago or more. The curriculum, rather than
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being radically different from what it was before the widespread use of the Internet
began in 1993–94, is basically similar with more items added, giving less time for
creativity (Robinson, 2001). The fact that the speed of discovery is such that the
quantity of available information doubles every 10 to 18 months (varying by
discipline) and that much of what is taught in schools is, by definition, outdated
seem not to matter. Teachers and schools are part of a command and control
model of school systems which is outdated for knowledge intensive organisations.
It is difficult to imagine a social organisational system which seems as immune
to change as the school systems of Britain, the US and Canada. The knowledge-
driven organisation which demands innovation and creativity on the part of all
employees does not correspond to many aspects of school systems.

The new political epistemology moves us from truths that can be proven and
verified or falsified to narratives that can be constructed. The narrative about
schools and change is that they are at the forefront of change. The reality,
which can be attested, is that they are not — they look, feel and are almost
exactly as they were 25 years ago. Some technology has crept in, but is minimally
used; new targets have been set, but are rarely met; and new assessment regimes
have mushroomed, but are distractions from learning. School systems as organi-
sations seem paralysed and are, according to Meyer and Zucker (1998), perma-
nently failing organisations — they do not live up to the promise of schooling
either for many of their students or for the communities in which they are
embedded.

In this article, the focus is on innovation and design as responses to the
challenges faced by communities.These terms are examined and defined and their
implications for the nature of school systems, the practice of teaching and the focus
for learning are analysed. Since innovation and design are skills and ways of
working that can be taught, the article explores the implication of this fact for
curriculum and the process of learning. Some specific examples of the ways in
which school systems, schools, classrooms and learning can be harnessed in the
service of community through design and innovation are provided, based on
the principle of authentic learning tasks as the bedrock of educational activity.The
article builds from current practice in a number of projects and activities and looks
to a different focus for the work of the teacher and for the design of the school as
an organisation.

The Driving Forces to which Schools are Responding

Four factors are currently influencing decision-makers in their desire to reform
and improve schools. The first is the view that human capital needs of the
21st century — the so called 21st century skills — are different from those of the
last century. These differences are usually presented in terms of the idea that all
citizens are both producers and consumers (prosumers) and global connectivity,
social networking, team skills and critical thinking are said to be sufficiently
distinctive to require curriculum reform (Tapscott & McQueen, 1995; Partnership
for Twenty First Century Skills, 2008). Others have suggested that these 21st
century skills are less different than the work that many schools have been pursuing
since Montessori and are mainly descriptors of excellent teaching practices, espe-
cially those involving critical thinking, creativity, and problem-solving. Nonethe-
less, 21st century skills are seen to be a human capital strategy that requires a
different approach to the process of learning.
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The critical voices suggest that a focus on process skills rather than on core
competences implied by the 21st century skills movement is seriously flawed.They
offer four basic criticisms: (a) that there is a forced separation between knowledge
and skills; (b) that teachers are capable of working on complex problems beyond
their cognitive abilities; (c) that experience is equivalent to practice; and (d) that
communities and organisations in the 21st century need knowledge and skills that
are very similar to those they have needed for the last 25 years (Willingham, 2009).
Despite these concerns, many jurisdictions are making significant changes to the
school curriculum requirements and are investing in teachers’ professional devel-
opment to better equip them for 21st century learning and teaching activities.

The second factor that is driving a demand for change in schools is the
changing nature of the student body — the human capital that is an ‘input’ to the
school system. Students beginning school in September 2010 will retire from
the workforce between 2070 and 2080, if they enter it at all. Unlike their great
grandfathers, most will occupy some 15–20 jobs and stay no more than five to
seven years with a single employer. Work-life balance for many of this iGen (also
known as the ‘text generation’ or Generation Z) will be a bigger issue than pensions.
They will expect their employer to practise strategic human resource policies
which help their personal and professional development and will look on work as
one source of satisfaction, but it will not be the centre of their lives.They will bring
to their work remarkable technical skills, a strong entrepreneurial outlook, a
deep-seated social consciousness (especially with respect to the environment), and,
like every ‘new’ generation, a healthy dose of questioning and a desire for change.
This generation will understand the power of social networks, cloud based com-
puting and technology and will absorb such technologies to facilitate work and
social transactions, change work practices and engage in global conversations
(Palfrey, 2008; Tapscott, 2008). They will have these skills despite their school
systems, which currently seem unable to engage these technologies in the pursuit
of learning, knowledge and understanding. Indeed, many school systems are
outlawing social networking technologies, seeing them (sometimes with good
reason) as distractions.The iGen will also be quick to leverage the rapid emergence
of machine and artificial intelligence as well as domestic and social robotics — they
will ‘get’ change as a constant in a way that the current generation of leaders and
managers still find difficult — and challenge current managerial assumptions
about the nature and function of human capital. A particular strength of the iGen
will be their ability to multitask, to network globally and to assimilate complex
information and ideas from a range of sources. As the world becomes increasingly
globalised (Stiglitz, 2006), this generation will progressively engage in what is
known as the ‘neurosphere’ (Dulchinos, 2005) or ‘singularity’ (Kurzweil, 2005) —
the integration of intelligent machines with human intelligence.Yet their schooling
will not have prepared them for the challenge of such an integration, unless things
change. As Sir Kenneth Robinson observes (Robinson, 2006), schools are in the
process of preparing young people for jobs that do not yet exist which require skills
we do not fully understand and will use technologies which are in the process of
being invented.Yet they will behave as if the economic need for human capital had
not changed since the turn of the 20th century.The iGen will also be familiar with
some of the basic concepts of design. Many will own their web space, will be
familiar with social networks and will have created a weblog (blog) which they will
have customised or designed. They will also be increasingly aware of design as a
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question of choices and deliberate decisions concerning the environment, technol-
ogy, living spaces and clothing. They will have personalised their handheld digital
device through a unique combination of applications, self design covers and
add-on features. One teacher suggested that ‘this is not simply a different genera-
tion, it is a different species’, which has led some researchers to term the iGen as
‘homo-zappiens’ (Veen & Vrakking, 2006), reflecting not just different learning
styles, but also a distinctive psychobiology. These homo-zappiens will provide the
basis for human capital development in our communities and economies.Through
their behaviour, they are already changing the way some industries work (Hayes &
Malone, 2009).

The third factor leading many to suggest that schools need to change is
technology. Alberta is not an untypical school jurisdiction. It has some 600,000
students and spends $6.3 billion (€4 billion) on compulsory schooling. Over the
last decade it has spent $1.87 billion (€1.2 billion) on technology for schools,
including investments in network infrastructure, a learning objects repository,
video conference networks and lap top programmes. While some of these invest-
ments have been directly linked to specific change agendas — e.g. the Alberta
Initiatives’ for School Improvement (AISI) —, others have been generalised invest-
ments responding to a perceived need to make technology available.The impact of
these investments appears marginal and they have certainly not led to any major
change in how schools as organisations function across the jurisdiction.

But technology is changing quickly. The development of the semantic web,
handheld and mobile devices increasingly used for learning and education and
the emergence of robotics for learning and teaching create opportunities to
change the processes whereby learning takes place and knowledge is used in
discovery, innovation and the development of understanding. Jurisdictions are
struggling to find a balance between teachers, technology and processes for
effective learning.

The final force that drives change is the demand for accountability. Schools,
like many public organisations, are being asked to demonstrate outcomes against
targets and that they are efficient in managing resources. Standardised achieve-
ment testing, usually at key stages of the students’ progress through school, is used
to assess the veracity of schools as organisations and the effectiveness of teaching.
These ‘high stakes’ tests are used to rank schools, review the performance of pupils
in particular areas and compare jurisdictions. Alberta, for example, is proud that its
scores on such tests are the highest in Canada and rank just behind Finland on the
PISA international comparisons. Whilst there is a backlash against such testing,
others see accountability as a key pillar in ensuring the performance of schools as
organisations and use the data to counter the argument that schools do not meet
expectations — in fact, in many cases, they outperform them.

All these current forces of change are to be seen as additional to the normal
forces that affect school systems — the demand for better quality, for schools to be
responsive to social and health needs of communities, and that they should be key
social instruments for the ambitions of interest and pressure groups.

In making decisions about what to do about schools, Ministers and senior
officials have another imperative: to build jurisdictional advantage. Schools are
seen as major instruments in building the competitive advantage of nations
(Porter, 1990) in that they develop the core human capital skills that a jurisdiction
needs to compete against others in the globalised knowledge-based economy.
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Decisions on schools are inextricably linked to the view of the human capital
requirements of a jurisdiction having to compete with other jurisdictions for jobs,
firms and opportunities.

The Response of School Systems to the Challenge to Change

When faced with this array of challenges, what do jurisdictions do? While the
response to this question is complex, there are three distinctive patterns. The
first is to set targets and focus on accountability — threatening weak and poorly
performing schools with a ‘turn-around’ by managers known for their skills in
changing ‘failing’ schools into successful schools. Britain seems to be pursuing this
strategy, insisting on performance management regimes, publishing league tables,
using inspection regimes and setting targets. We could call this the ‘factory model’
of schooling, since it stresses command and control and targets.

The second pattern is to load the curriculum with more and more features
and components so that students have more skills and competence inputs and
choices. Alberta and many other North American jurisdictions are pursuing this
strategy. Key to the strategy is the involvement of teachers in the development of
a jurisdictional curriculum, working in partnership with universities, colleges and
technical institutions. The curriculum is then revised on a rolling 3- to 5-year
cycle and materials which relate to it are developed, acquired or accessed. Typical
Grade 7 science students will have over 200 objectives to achieve in each subject
they study — Grade 7 science in Alberta, for example, has some 265 objectives.
Across all subjects, students in Grade 7 will be expected to successfully master
over 1,350 outcomes. They are tested periodically (Grades 3,7, 9 and 11) as to
their performance and schools are supported in their efforts to continually
improve performance. Testing is intended as an improvement strategy for schools
and is a way of ensuring students’ compliance with the curriculum. In Alberta,
some 30% of school students do not complete high school and some 15% will
not complete their college or university education. We can call this the ‘load-up’
strategy.

The third pattern is to rethink the work of schools around the simple concept:
‘teach less and learn more’. The idea is to encourage and enable the development
of innovation and creativity skills through problem-solving and greater student
engagement. While subjects are taught in the framework of broad system-wide
curriculum objectives, teachers have a considerable degree of freedom to achieve
learning outcomes and expand the learners’ horizons. Using starting points such as
Howard Gardiner’s Five Minds of the Future, these schools see education as encour-
aging exploration, creativity and curiosity and instilling values. Singapore has
embraced it, seeing the knowledge economy and the development of the creative
class as critical to its economic future. We can call this response the innovation
strategy.

Such a classification clearly oversimplifies the complex response of school
systems to challenge, threat, opportunity and change. Many change strategies are
a combination of these three basic responses. Also, within any jurisdiction there
will be schools pursuing each of these strategies. However, these three frameworks
provide a useful starting point to explore the strategic intent of change leaders with
respect to school systems. For the balance of this article, the focus is on innovation
and creativity as the basis for the work of schools and the development of human
capital for jurisdictional advantage.
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‘Innovation’ and ‘Design’

There are many definitions of innovation. Sahlberg (2009), for example, defines it
as ‘the extraction of economic and social value from knowledge’, putting ideas to
work in such a way as to produce either economic or social returns (or both), since
innovation provides a solution to problems which exist or creates an opportunity
not yet imagined. This definition emphasises ideas in use, not just to ideation.
Sahlberg also points out, like others, that innovation is a non-linear process
requiring team effort and great self-organisation. Effective innovation is focused,
iterative and cumulative. Few really understand the innovation process in its
complexity, but nonetheless there are many innovators.

The term ‘design’ is defined in a similar way. It is, according to Margolis and
Buchanan (1995) ‘the human power to conceive, plan, and realize products
that serve human beings in the accomplishment of any individual or collective
purpose’.This seems broader than the definition of innovation and embraces more
specific models of design as a process in fields such as culinary arts, web design,
video game design and simulation, interior design, architecture, marketing, sus-
tainability, retail, packaging, set design in theatre, film, etc. Many see design as
moving beyond ‘innovation’, which is a stage in the design process, and apply it to
a wide array of challenges and opportunities, including those challenges which face
communities (Margolis & Buchanan, 1995). More importantly, design provides a
common core process and set of insights which inform a variety of communities of
practice (Hara, 2008).

Underlying the design process is ‘the management of constraints’ (Dini, 2005).
Designers must meet the needs and expectations of clients or commissioning
communities, but must also work within real constraints of resources, the laws of
physics and biology, mathematics and science.They need to be both well informed
and ‘street smart’. Design is both a rigorous and a creative process. It challenges
individuals and teams to solve real world problems and, by doing so, create
something new and inspiring, something that touches both heart and mind.These
are key requirements for workers in the 21st century — an ability to use a design
process to solve the next challenge that confronts them.

Much of the writing on innovation does not capture this same character of
experience. Design is broader yet more specific and has a substantial discipline of
practice associated with it. Innovation focuses instead on the complex process of
creation and the range of different skills required to take an idea from conception
to action — but is disconnected in many ways from the work of teachers working
within one or more of the strategies at play in their jurisdiction. Design, however,
is something that can be taught and used in any school and for any subject. It is a
means for turning innovative ideas into practice.

Much of the writing about innovation confuses this work with research and
development activities which, while related, are very different (Bartzokas, 2000;
Mytelka & Smith, 2001). While there is some focus on innovation as a process,
most of it is linked to innovation developments in universities and to commerciali-
sation activities. While this is important, most companies do not innovate in this
same way, relying more on the adaptation of practice or adopting practices which
work in other firms, sectors or jurisdictions. One estimate is that some 95% of
innovation in firms consist in adopting/adapting (Cornford & Murgatroyd, 2006;
Murgatroyd, 2006).Where innovation is the appropriate language of description is
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when developments occur which disrupt and fundamentally change the nature of
an industry or activity in the community. Disruptive innovation is substantive,
destructive and creative at the same time. For example, Internet has revolutionised
the music industry, travel, banking and is beginning to do the same for the film
industry. Established ways of working are being destroyed and new ways have been
created. Robotics has revolutionised manufacturing and will shortly do the same
for health care and care of the elderly. Genomics (and related ‘omics’), together
with stem cell research and nanotechnology, will revolutionise medicine, the food
supply and many other industries (Steffen, 2006). Here, these innovative technolo-
gies so fundamentally change practice that existing ways of working are replaced by
new ones.These developments are truly innovative.They configure human capital
in different ways to produce different results.

Teaching Innovation and Design

The best way to predict the future is to design it — Buckminster Fuller

Given that there are challenges which communities face and design processes
which enable communities to respond creatively and imaginatively, but within
constraints — a process which also encourages and enables innovation — what can
schools teach to develop the required skills and competences for design and
innovation to be effective?

First, they can see design as a process that is at the heart of the experience of
learning and core to all curriculum domains — a core skill and competence which
students need to be successful in the 21st century.This may seem like a bold claim,
but pause: design involves both developing a ‘big idea’ that is appropriate for the
challenge at hand, ‘landing’ it into a project and then executing it, adapting to
circumstances and constraints en route, and satisfying the authentic customer or
client for the challenge. Design is a life skill.

Second, they can find ways to harness the power of learning with a focus on
design so as to foster problem-focused solution finding linked to real world
challenges and authentic audiences.They can challenge learners to solve real world
problems that have real people wanting real solutions and use this learning to secure
authentic knowledge, engaged learners, coverage of the skills and knowledge needed
by the curriculum at that stage of their development and enable learners to see the
value of their learning through the implementation of design. Problem-based
learning has a long history and is widely used, especially in primary education.What
is needed is the extension of this approach to learning to include those at colleges
and universities. Access to information, social networks and global mentoring
supports enables this in this century in a way that was hitherto impossible.

Third, they can connect the principles of design to the study of different
disciplines (philosophy, mathematics, biology, physics, history, social studies,
language arts, etc). Rethinking curriculum in terms of both focus and process is
essential to rethink schools and develop 21st century learning that is appropriate
for the development of the human capital assets our communities need to solve
‘wicked problems’.

The teaching of design has three components: thinking, making, and doing.
To teach critical thinking and disciplined understanding, students must have roots
in the basic disciplines (science, mathematics, language arts, social studies, fun-
damentals of technology, philosophy) and be able to synthesise these in an effective
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way. Extensive and in depth knowledge, at least during compulsory schooling, is
less important than an in depth understanding of the methodologies of these
disciplines, the core knowledge they require and an understanding of contempo-
rary practices which make use of these disciplines (Gardner, 2006).

Critical thinking skills, according to Facione (2009), are a complex array of
ways of thinking which include analysis, inference, explanation, evaluation,
and interpretation, all conducted in a self-regulatory fashion. While these analytic
and conceptualisation skills look abstract when presented here, they are in fact the
bedrock of all disciplines. They can be taught, if approached systematically,
through a variety of devices including a focus on science, mathematics, philosophy
social studies, language arts and technology. However, critical thinking is not just
a set of skills, it is also a disposition. Characteristics of a disposition to critical
thinking, again according to Facione (2009), are seen in the following attributes:

• inquisitiveness with regard to a wide range of issues,
• concern to become and remain well-informed,
• alertness to opportunities to use critical thinking,
• trust in the processes of reasoned inquiry,
• self-confidence in one’s abilities to reason,
• open-mindedness regarding divergent world views,
• flexibility in considering alternatives and opinions
• understanding of the opinions of other people,
• fair-mindedness in appraising reasoning,
• honesty in facing one’s own biases, prejudices, stereotypes, or egocentric

tendencies,
• prudence in suspending, making or altering judgements,
• willingness to reconsider and revise views where honest reflection suggests

that change is warranted.

In terms of the ‘making’ component of critical thinking, students need to be
challenged to produce tangible products, services or activities which are valued
by others. Rather than simply producing essays, book reports, research posters
for science — all of which have value — they should be required to work with
community organisations on design challenges which will make a difference. For
example, when a team of young students was asked to design a robot that would
patrol levies and dams looking for cracks, these dispositions together with strong
and effective teamwork and partnership with a group of adult mentors were fully
revealed. The ‘making’ was not just for class, it represented an opportunity to
make a social contribution. This is also the case with other projects of the Galileo
Educational Network which has worked since 1998 with 50,000 teachers world-
wide to develop meaningful learning challenges which not only develop skills, but
enhance the disposition to see learning as a response to social challenges or
opportunities.

‘Doing’ as a step in critical thinking and the design process represent the iterative
process of offering a solution, testing it and then revising it in the light of evidence
of performance, the resource implications of the solution and the management of
constraints and the feedback from the ‘customer’ or client, whether it is the teacher
or others. It is important that as many ‘real world’ tests of the design process with
different customer groups should occur across the students’ school experience,
since this will help them to understand the process of design.
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Innovation illiteracy, as assessed by a variety of instruments, is now seen as a
major challenge in economies seeking to secure jurisdictional advantage (Asheim,
Boschma, & Cooke, 2007) and can be combated in part by the development of a
disposition to critical thinking coupled with that of critical thinking skills, but also
by the systematic pursuit of a design and creativity agenda across the curriculum
(Jeffrey & Woods, 2009; Sawyer, 2006). There are a great many resources to
support this work, with several programmes to develop the required skills for
teachers now emerging (e.g. Buffalo State University offers graduate programmes
related to this work). Overcoming innovation illiteracy and promoting creativity,
design and innovation should be seen as critical to the 21st century human capital
agenda.

Using ‘Wicked Problems’ as the Focus for Learning

One way to teach critical thinking, design, innovation and creativity is to use
authentic learning tasks or inquiry-based learning as the core activity of schools,
replacing subject-based teaching by learning activities that require disciplined
knowledge, synthesis, critical thinking and design so that the learners’ response is
not only appropriate, but based on the rigorous and disciplined development of
knowledge and skills and a formalised rubric (Clifford & Marinucci, 2008).

The core idea here is that real problems faced by communities, groups or
individuals become the focal point through which learning occurs. While some of
these problems may be simple — how do we know what CO2 emissions emanate
from the school and what can we do to reduce them — , others may be much more
complex and challenging.They may in fact be ‘wicked’ problems.The term ‘wicked
problems’ is used extensively in design and software development (Churchman,
1967). ‘Wicked problems’ have certain common characteristics according to Rittel
and Melvin (1972). According to Margolis & Buchanan (1995):

1. Wicked problems have no definitive formulation, but every formulation
of a wicked problem conforms to the formulation of a solution.

2. Wicked problems have no stopping rules.
3. Solutions to wicked problems cannot be true or false, only good or bad.
4. In solving wicked problems, there is no exhaustive list of admissible

operations or solutions.
5. For every wicked problem, there is always more than one possible

explanation, with explanations depending on the Weltanschauung of the
designer.

6. Every wicked problem is a symptom of a higher level (more wicked)
problem.

7. No formulation and solution of a wicked problem have a definitive test.
8. Solving a wicked problem is a ‘one shot’ operation, with no room for trial

and error.
9. Every wicked problem is unique.

10. Every wicked problem solver has no right to be wrong — they are fully
accountable and responsible for their actions.

Such wicked problems, when based on genuine community or organisational
needs, require learners to develop skills and competences and also responsibility
dispositions which should be characteristic of 21st century learning and teaching.
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When the author of this article was training as a teacher he was taught ‘never to ask
a question to which you do not know the answer’.

Many schools have already chosen to pursue problem-based learning and
wicked problems for much of their learning activity.They understand the power of
real life problems as tools for carrying a range of curriculum and teaching options
— the more ‘wicked’ the problem the more learning that is possible. The three
short examples selected below (see Table I) illustrate the way in which a design-
focused process which uses critical thinking, innovation and creativity as the core
methodologies for inquiry based learning could focus on meaningful community
challenges and engage young people as part of the solution to these challenges.
Each of these requires student engagement, authenticity, rigour (as evidenced by
both formative and summative assessment), engagement beyond the school, active
exploration using appropriate technologies, a strong and meaningful connection to
others (especially adults) with appropriate expertise, teamwork and elaborated
communication, as well as an element of fun and a great deal of imagination.

These examples are intended to illustrate the power of authentic wicked prob-
lems as a means for not only ensuring that system-wide curriculum expectations
are met, but that, in doing so, students experience the fact that their knowledge
and understanding can make a difference to a community, i.e. rather than school
being a preparation for life, it is a place where life is experienced to the full.
Students develop a passion for learning based on rigour, depth of understanding
and making a contribution. They also come to understand that action is not just
what other people do, it is something each of us has a responsibility for. In this way,
a focus on authentic wicked problems entails innovation.

This work has often been misunderstood. The common misconception is that
teachers abrogate their responsibilities for learning outcomes, since they shift from
a role of instructor to a role of coach, guide and mentor (Kirschner, 2006).Yet, as
the evidence makes clear (Jardine et al., 2002; Jardine, Clifford, & Friesen, 2006)
teachers who engage their students in a process of discovery which is rooted in the
need to master the core skills requirements of a jurisdiction (as opposed to the
contents of a text book and the myriad of objectives which have found their way
into a third party imposed curriculum) and, in doing so, understand the relevance
of this learning for real world situations achieve high level learning outcomes in
both cognitive and emotional domains — emotional intelligence grows alongside
knowledge and understanding (Hmelo-Silver & Chinn, 2007).

Another misconception of the inquiry-based approach is that it will be too
difficult for students to chart their own course of learning, that they need the
rigidity of a set verbatim curriculum, or that they are too intellectually immature
for it to be effective. Responding to this, Clifford & Marinucci (2008) state:

Inquiry demands an orientation to what matters . . . Less rigorous
approaches to inquiry, which privilege the children’s questions and interests
simply because they are the children’s, can quickly degenerate into sentimen-
tal practice that shies away from thorny conversations about whether mis-
takes are being made or misconceptions overlooked . . . Students trained in
the habits of inquiry have much less fear that making a mistake revels their
own personal ignorance and are much more interested in the quality of their
thinking, part of which involves a commitment to rigor on behalf of the topic.
Uncovering error becomes a way to learn.
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pointing out that the rigour required to ensure that inquiry-based learning is
effective is no less than the rigour to be found in serious scientific work or research
in understanding social problems.

For some time, several organisations have been suggesting the idea of an
X-Prize for schools based on a ‘wicked problem’, such as schools working with
local communities to reduce and sustain the reduction in water consumption in the
community by 15% over the course of a year in exchange for a prize that would
benefit the whole school and community — the creation and staffing of a tech-
nology design capacity within the school. Schools compete, as they do in the Royal
Society’s Design Directions Challenge, but the impacts must be demonstrated
(rather than proposed) and sustained over time. In such a case, schools become
engines of creativity, design and innovation and students are recognised for their
life contribution. This seems like a natural extension of a variety of initiatives
underway, leveraging the experience of the X Prize Foundation (www.xprize.org/
x-prizes/overview) and the offering of several X-prizes, but also moving schools
beyond the idea of preparing students for life and engaging them in ‘solving’ real
life challenges while at school.

The Role of Teachers

The conception of learning as the development of the skills of design and inno-
vation as vehicles to create authentic learning required to solve wicked problems
for a genuine audience carries many implications for the nature of teaching.
Teachers, in this formulation, move from ‘instructors’ and the adult who is ‘in loco
parentis’ to being imaginers, facilitators, mentors, coaches, guides and brokers for
knowledge workers in the community, as well as instructors.

Teachers do still need to teach and ‘instruct’, but also need to have access to
more substantial resources to help their activities. Once they abandon text books
and focus on learning as a process of finding relevant knowledge and developing
understanding so as to respond to wicked problems and challenges, they can
achieve more.The teacher as instructor, coach, guide, mentor, facilitator and adult
learner as well as problem solver is a powerful role imbued with professional skills
and competences.We refer to this conceptualisation of teacher as ‘design consult-
ant’. Key teacher competences for effective work for design-based, problem-
focused, authentic learning include, but are not limited to:

• Setting ‘wicked problems’ which have significant learning content and
skills development as students work on authentic learning tasks for a real
audience

• The ability to support inquiry as a basis for learning
• The understanding of design as a process at the heart of all learning activity
• The ability to develop both the skills of and disposition towards critical

thinking
• The ability to act as a broker and manager for available knowledge in the

community, globally and through communities of practice
• An understanding of the critical role of emotional intelligence in the devel-

opment of a commitment to learning
• Strong knowledge of a discipline (or subject) but an ability to link this

discipline to others
• A passion for creativity.
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Also required is a high degree of accountability for learning and learning out-
comes. By ‘accountability’, we do not mean managerial accountability (account-
ability to the system and its management) but accountability to students, parents
and the community as well as to their profession — what we could refer to as
professional accountability. Teachers in this conception are accountable not just for
outcomes, but for the design, process of learning and for connecting this learning
to community expectations for the work of the school.

This conception of teaching is not new, but carries many implications,
especially for teacher education and for ongoing professional development and
the school. Let us look at these in the context of a human capital development
framework for teachers — the EU Framework released in connection with Edu-
cation and Training 2010, adopted by the Commission in 2004, taking into account
the modifications of this document, especially the conclusions of the recent
November 2009 Ministerial discussions concerning the professional development
of teachers and school leaders. The principles are clear. Teaching should be: (a) a
well qualified profession; (b) a set of professional practices within the context of
lifelong learning; (c) a profession that permits mobility between countries; and (d)
a profession based on partnerships with a range of stakeholders. Furthermore,
teaching and teacher education should be evidence-based and strongly linked to a
community of practice.

When the statement turns to competence, the Commission is vague. It empha-
sises the importance of a thorough knowledge of a discipline or subject, and then
stresses: (a) the ability to work with others so as to be able to nurture the skills and
abilities of every learner and engage in social inclusion; (b) the ability of teachers
to work with knowledge, technology and information and in particular to be able
to ‘build and maintain learning environments’ and ‘retain the intellectual freedom
to make choices and deliver education’, making appropriate use of ICT as they
support learners in social networks in which information can be found and built;
and (c) the ability to work in society — they should be engaged in their community,
participate in the tasks of enabling social and skills-based mobility and citizenship.
What it does not emphasise, but needs to, is to do all of this in the context of a
human capital strategy which enhances creativity, innovation and problem-solving
and the skills required to enable learners to develop in a way that helps them to be
both actively engaged in designing and assessing their learning and be able to
develop their capacities. The November 2009 discussion of teacher education,
however, does move in this direction, and stresses the need for specific support for
teachers at all stages of their development, and most especially in the early years
following their entry into the profession.They will need this support if they are to
show competences related to the creativity and innovation strategy outlined here.

Governments which have pursued certain strategies, such as the ‘factory strat-
egy’ and the ‘load-up’ strategies described above have generally indicated a lack of
trust in teaching as a profession which is capable of enabling learning without
strong and centralised ‘command and control’ curriculum guidance, targets and
rigorous accountability measures. Indeed, some have suggested that these strate-
gies have de-professionalised teaching, limiting the scope of professional discretion
and control which teachers have over both what and how they engage learners in
the task of learning. A key assumption of a focus on innovation and creativity as a
strategy for education is that teaching, as a profession, needs to be strengthened,
supported and developed. In particular, an investment strategy for teacher
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education and professional development is needed. These investments need to
focus on broadening the teachers’ ability to work with others on wicked problems,
strengthening their own design skills and creativity and helping them to see the
classroom as a base for learning, not the only place where learning can take place.

It is not about Technology, but It Helps

There is no doubt that technology is changing the way in which young people live
their lives, i.e. reshaping social networks, the experience they have of culture,
community, information and other experiences, including personal relationships.
But this does not translate into a transformation of school systems, schools as
organisations or teaching in classrooms, at least not in the near or foreseeable
future. In part, this is about cost — it would be expensive to provide the techno-
logies needed for every student. In part, it is about teachers — they do not yet
embrace and feel comfortable with technology as a core platform for learning,
although there are exceptions (e.g. Djanogly City Academy and Blackburn the
Redeemer Church of England Primary School, both named by BECTA as
amongst the best schools in England for the integration of technology into the
work of the school). But it is also about the technology itself. Software in general
and e-learning software in particular over-promise and generally under-deliver.

But technology is moving quickly (CISCO, 2009; Contact North, 2010) and
we can expect to see major developments in learning resources, tools to support
learning as exploratory and creative challenges, the use of machine learning to
support the personalising of learning and instruction, as well as the gradual
appearance of robots in our classrooms as teacher aids and supports. We can also
expect the overall technology costs of learning to rise commensurately with these
developments, as they have in health care systems. Each investment must be
weighed in terms not just of utility, but of measurable impacts on learning and the
experience of learning.The CISCO review of technology in schools concludes that
‘the real potential of technology for improving learning remains untapped in
schools today’ and that schools are wary of embracing technology, especially social
network based learning, since it threatens the traditional role of the teacher.

There is a danger here, as we can see from the earlier description of the iGen
and its behaviour, that leveraging technology, especially social networks, can be a
distraction from the task of learning and skills mastery. However, and more
significantly, as most other sectors of the economy are embracing ICT in general
and social networks in particular as a means for effectively engaging and commu-
nicating with individuals, groups and networks, so must schools. So powerful are
these technologies and the way in which the iGen and others are using them that
traditional forms of news, learning and marketing are changing rapidly, with
profound social implications (Hayes & Malone, 2009). Schools seem left behind.

Interactive Smartboard technology is a good example, with many schools using
it as whiteboards and not realising its potential as tools of collaborative working
and community engagement. The use of learning simulations and games is con-
strained by the short length of many lesson periods and by the teachers’ need to
feel in control. A number of studies of augmented reality-based learning, where
simulations and games are used as part of a way of understanding a wicked
problem in science, for example, require a different approach to classroom work
and extended time slots, as well as defined roles for learners and a clearly defined
design process. All of these observations are made in the vast ICT and schools
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literature, effectively summarised by CISCO (2009).The point is simple: ICT is a
major enabler of focused learning and skill development. Technology helps, but is
not the focus here: learning is.

Schools as Organisations

Permanently failing organisations have several key characteristics (Meyer &
Zucker, 1998). One is that old organisations continue to survive, despite evidence
of poor performance — small rural schools being a very good example (Sharkey,
2009). A second is that new kinds of organisations within this category rarely
survive (e.g. Risinghill) and are generally quickly assimilated, Third, attempts to
change them fail since the competing interests of stakeholders act to create paraly-
sis associated with attempts at permanent change: new targets or processes are
quickly assimilated and repurposed so that they resemble ‘acceptable’ activity for
the organisation that knows how to survive change attempts. More recent work on
permanently failing organisations, based on cases (Rouleau, Gagnon, & Clouter,
2008), confirms the view that ‘sustained underperformance was not the outcome
of deliberate or intentional actions in the part of organizational actors but that it
was rather the unintended result of as myriad of practices from actors both inside
and outside the organization’. It also appears from this same study that the
perpetual hope of what might be termed ‘outcome transformation’ sustains these
same actors, despite several decades of evidence that such hope seems a delusion.
We can also conceptualise this issue in terms of systems archetypes (Senge, 1990)
— repeated and known patterns of systems behaviour — that define what is
happening in school systems: that the dominant archetype seems to be ‘the tragedy
of the commons’ (Senge, 1990, pp. 387–388).

School systems can be regarded as permanently failing organisations when a
listing of the competing expectations of different stakeholders is taken together.
Schools are now: (a) engines of the human capital strategy for a jurisdiction — a
labour market organisation; (b) centres for the care and social well being of young
people — a social service; (c) a centre for health and wellness, especially in tackling
key diseases such as obesity and childhood diabetes — a health care organisation;
(d) a place engaged in the development of citizenship and community engagement
— a community centre; (e) a place that can support the moral and social devel-
opment of young people — a social values organisation; (f) a centre for the
development of environmental responsibility; and (g) a place where learning takes
place. While some these are complementary roles for schools, they do in fact
compete as resources are scarce and the competences required to fulfil these
expectations are not available in all schools. Thus, school systems fail to meet the
expectations of one or more (and in many cases, most) stakeholders.

School systems also often fail to meet educational expectations. Secondary
schools, for example, generally remain organised around a particular structure of
the school day with 45–50 minute ‘periods’ (sometimes double periods) in which
‘subjects’ are taught.Teachers are seen as ‘specialists’ who teach ‘their subject’ and
students are organised by age and ability. Curriculum is increasingly set by third
parties — national governments, curriculum panels or regional (State or Provincial
in North America) systems.While some teachers are actively engaged in the setting
of these third party curriculum objectives, post-secondary institutions often drive
the secondary school agenda, which trickles down to other levels of the school as
a system. As demands for content grow, so does the number of objectives for each
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curriculum area.Teachers have less and less creative time. As curriculum changes,
students have little say in any of this activity, and parents have some role to play
(differing by system), but are generally marginalised. Various educational reform
and change attempts are made cyclically (in some school systems, in alternate
years), often, as a study of literacy performance over 30 years in Britain showed,
with little or no impact (Bynner, 2004). Schools are required to subject themselves
in many countries to what has become known as ‘high stakes testing’, which has the
effect of corrupting learning and generally obfuscating some of the key challenges
faced by the school, as evidenced by the Cambridge University Primary School
Review (Alexander, 2009).The results rather than ‘real learning’ become the focus
for the work of the system. Even in educational terms, schools are permanently
failing organisations — they do not meet the educational ambitions many have for
them.

A redesign of the school so that it focuses on learning as a creative design-based
process, with time split in half or whole days focused on project-based work
supported by teachers, students, parents and community organisations is part of
what is needed (Taylor, 2009). Schools also need to shed many of the non-
educational ambitions others have for them. They cannot be effective at being all
things to all people. By focusing on wicked problems in health, environment or
community, some of these related social functions of the school could be met
through a problem-based approach to learning.

Schools also need to embrace technology, seeing the available and emerging
technologies as holding the opportunity for transformative change in the pro-
cesses of teaching and learning. Schools should, according to Law,Pelgrum, &
Plomp (2008), act as knowledge hubs leveraging technology available at strategic
locations in the community and be fully wireless enabled so that each student can
make effective use of low cost digital devices. Some individual schools and indi-
vidual teachers appear to be early adopters and pioneers of such organisations,
but such a system wide development requires a major investment and a change
of thinking, both of which seem unlikely. The point here is simple: we can
imagine what could happen, since some exemplars exist. The truth is that juris-
dictions seeking to ensure that their schools are successful in educational terms
need to make these investments in ICT so as to make a different approach to
learning possible.

Focusing on the idea that school systems, as currently operated, are perma-
nently failing organisations is not intended to take away from the achievement of
specific schools or groups of teachers. The point is that the achievement of the
schools’ objectives as learning organisations is threatened by the burden of stake-
holder expectations. These need to be moderated if learning is to improve.

Barriers to Change

The barriers to change and the widespread adoption of a different approach to
teaching and learning, founded on design and the use of wicked problem-solving
as the basis for learning, seem to include the following:

• Groupthink — schools across the English speaking world appear grossly
similar, differing only significantly in the level of available resources and of
engagement of teachers and students within them. Their fundamental
design is the same. The level of groupthink is in fact remarkable.
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• Accountability Regimes — high stakes testing at key stages, together with
increasing level of third party specification of curriculum have reduced the
creativity and quality of learning, especially at the primary education level
(Alexander, 2009).

• De-professionalisation of teaching — which has occurred over a long
period of time and is linked to the growth of accountability regimes, state
imposed curriculum, changes in the nature of the relationship between
parents and teachers and (ironically) improvements in quality of teacher
education (Hargreaves & Lo, 2000).

• Top Down Change Management — the imposition, especially in Britain,
of new initiatives on such a regular basis as to render local change and
innovation difficult and to siphon valuable resources into the projects gov-
ernment deems important nationally, irrespective of what matters locally or
what local solutions to national challenges look like. This command and
control feature seems to be growing, especially in the US and the UK,
despite repeated evidence of its lack of efficacy.

• Risk Aversion — teachers rightly fear prosecution or legal harassment
under a variety of human rights and related legislations, giving rise to
political correctness and the excessive use of the precautionary principle.
This is a form of risk aversion. The other key source is the attitude of
teachers towards innovation. While a small number are early adopters of
innovative practice, most are ‘incrementalists’ and need strong evidence and
support to make changes.

• Role Confusion — Hargreaves & Lo (2000) observe that the roles of
teacher, social worker, educational psychologist, counsellor, nutritionist and
other social functions appear to be becoming blurred, with teachers accept-
ing a broader base of social responsibility for the students in their care: the
idea of ‘in loco parentis’ has become stronger over time. With this role
boundary expansion, teachers are often conflicted within themselves about
their role and this in turn appears to make them less likely to change any one
of their roles in a significant way: they yearn for the simplicity of familiarity
on the other side of complexity.There is also system wide confusion as to who
does what, fostered by governments in Britain, Canada and the US and
elsewhere taking an interventionist role in the day to day work of the school.
The meaningful unit of measurement is the school, but decisions are now
made about what should be happening in a school some hundreds of miles
away (national or regional government), which are then conveyed to people
just a hundred miles away (school boards or local authorities) to a Head-
teacher or Principal who in turn conveys the new ‘instructions’ to the staff of
the school. These varying layers of responsibility and accountability ensure
that schools do not change, despite change being their primary agenda.

• Lack of Incentives to Change — in addition to the barriers just listed,
teaching is a tough task.While there are regular moments of highly satisfying
experiences in classrooms, change has become associated with bureaucracy
(Welsh teachers complain that, since high stakes testing was abolished, the
new teacher assessment process is so time consuming and bureaucratic that
they would prefer the old standard tests). Many teachers wish to focus their
energies on teaching and learning and have few incentives to embrace major
change.
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There are other barriers — resources, absence of effective capital planning,
weak technology infrastructure in some regions and school systems, shortages of
teachers in key disciplines — but the ones listed here are the key barriers which
inhibit disruptive change. They are sufficient, especially in the way in which they
interact, to support the dynamics of a permanently failing school system.

When we look at the construct of the permanently failing school systems and
review these and other barriers, it should be clear that continuous improvement
and piecemeal reform of education — the kind of changes which have been
attempted since the mid 1960s in the UK, for example — are not what is needed.
What is needed is a transformative break with the past and a repositioning of
schools.The good news is that some are starting to do just this.The Royal Society
for the Arts (RSA) in the UK began a campaign to enlist schools in a radical
approach to teaching and learning and the design of the school in 2008 and has
secured the support of many individuals and organisations, as well as schools. Over
200 UK schools have adopted the ‘open minds’ curriculum built around a similar
framework to that described in this article and are showing significant improve-
ments in student engagement, learning outcomes and attested skills as a result
(McGimpsey, 2009). The Galileo Network in Canada, which operates globally,
also had success in working with some 30,000+ teachers over a decade to develop
the mind set represented by the framework described here. But there is a long way
to go.We need to transform our schools so that we have access to the human capital
skills we need for the rapidly emerging knowledge economy.

Conclusion

The challenges faced by communities are so substantial and the demands for the
solution so demanding that we cannot assume that ‘doing what we always do’ (but
slightly better) will produce different results. It is time for bold, imaginative change
which embraces a new view of learning as a process founded upon a different
understanding of the focus of the curriculum and the nature of knowledge pro-
cesses. Transformative change, based on some key principles developed in this
article is now urgent. A failure to do so will leave Europe’s human capital base
lagging behind that of other jurisdictions which appear to ‘get’ the idea that schools
must be focused on learning to learn and respond to real world challenges so as to
develop 21st century workplace and community-based skills.

The key ideas which should inform the transformation of our school systems
from permanently failing into continuously designing and innovative problem
solution centres include: (a) a focus on design, innovation and critical thinking as
the cornerstones for learning; (b) a focus on real life wicked problems with
authentic audiences as the basis for a problem solving curriculum which requires
access to disciplined knowledge, synthesising knowledge and knowing how to
evaluate knowledge; (c) an ability to leverage technologies in the search for a
solution; (d) the development of more than the mind — a disposition for knowing,
emotional intelligence, accessing creative talents and skills, engagement, social
skills; and (e) participation by students in the design and evaluation of their own
learning, coupled with the school being porous — open to the skills and resources
of the community as a whole. Schools must be inclusive, creative communities
which engender the support of their local community and be beacon-like in giving
hope for the future. Our teachers also need to have, in many places, their profes-
sionalism restored — they need to be engaged in the design of the curriculum and
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have a key role in the assessment of their progress as well as that of their students.
Most of all, schools should be different from one another — let others worry about
cloning a species, schools should not be clones of one another.

It is difficult to say whether schools, as we now understand them, have the
capacity to ‘break out’, change and develop in the way that recaptures the imagi-
nation of students and the communities in which they are placed, but the evi-
dence, despite some bright beacons, is not promising. The relentlessness of a
permanently failing school system often leads to two steps being taken forward
and one step being taken back. Given the challenges to create a sustainable
economy based on different values and a new set of needs for human capital,
there is a need to change, but change is not part of the real dynamic of schooling.
Many are working hard in individual classrooms and some at a broader systems
level to build 21st century learning experiences, but they are struggling and need
our support.
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