Bottlenecks and enablers of innovative learning and teaching and the role of ICT 
At its last meeting in September 2008, the ICT Cluster discussed bottlenecks and enablers of innovative learning and teaching and the role ICT plays in promoting them. Motive for the discussion was the European Year on Creativity and Innovation (EYCI) 2009. The following is a structured overview of the brainstorming session. We believe it raises some important issues with regard to the use of ICT in education and training.

1. Reflections on creativity and innovation concepts

· What is creativity? What is innovation? How should we evaluate them? These are all still open questions.

· Innovation and creativity are complex issues. What are the definitions, the causalities? What is clear is that creativity is the prime source of innovation. 

· Innovation and creativity should be answers to problems. Problems trigger innovation and creativity. 

· Creativity and innovation should become part of the Key Competences; they are high-level key competences.

· Among school staff there tends to be an innovation fatigue, the pace of change is too fast, and changes/reforms do not have time to settle. This means that innovation needs to be presented as being more than something new, it is a solution to a problem, an improvement!
2. Bottlenecks of creativity and innovation 

· Demographic changes require lifelong learning (LLL). LLL can be made flexible by the use of ICT. 

· Fast technological changes require that technology should be user-driven, user-friendly and simple. There is a link between creativity and user-friendliness!

· Changing qualifications and skills

· Great heterogeneity among pupils

· Mobility and changing nature of labour market

· Combining work and study is essential if LLL is to take off. This is also the responsibility of employers, who should facilitate the process. However, we recognise that this is a problem for micro-enterprises.

3. Access to ICT infrastructure and services 

· Infrastructure is still a bottleneck. We might have to think about investing differently: what would be the ideal infrastructure?
· There is ICT equipment in schools but keeping it up-to-date is a problem.

· We might also be using too much technology sometimes. Technology scepticism is widespread in education (e.g. Steiner schools).
· Security and privacy are important issues. They should become part of the digital competences (content). Technical safety measurements have to be considered as well (e.g. red button on facebook/MSN link to police).
· ICT as an ecological technology, a way to ecological living (e.g. media conferencing, paper reduction): we believe that time will force this trend. It is both a bottleneck and a benefit.

· Usability of technologies: How does technology respond to personal needs? Is it tailored to the individual person? Technological innovations should be driven by the users and be 100% user-friendly and user-accessible.

4. Processes of learning and teaching

We have worked on it the last 15 years and have still not found the solutions!
i) Organisational innovation

· Leadership in schools (head masters) and involvement of teachers and parents is essential in mainstreaming the use of ICT in education and training (E&T).
ii) Pedagogical innovation / innovative and creative learning supported by ICT

· Schools are still following a traditional paradigm in teaching and learning. Only when this changes will ICT-based innovations be seen as an added-value. So a reform of educational paradigms is essential. 
· The evaluation framework is not adapted to innovation in education.

· Teachers need to guide students in creating innovative or virtual learning environments. Teachers stay essential to any support and guidance system in E&T. But their guidance is currently missing.

· The use of ICT in education and training for enhancing reflective thinking is a real opportunity  for innovation in education.

· There is potential for ICT-based problem-based and experimental learning. But how do we change current software into more educational software?

· How can we  scale up the production of educational software? Producing educational software is very expensive, as they serve small (national) markets with little commercial potential.

· Inflexible curricula (esp. with regard to time) can be an obstacle to developing creativity. Flexibility is important for creativity; perhaps we should introduce one hour per day for creative activities.

iii) Assessment and learning outcomes

· If we wants to change teaching and learning, we have to reconsider the testing approaches and national assessments currently in use. Teaching to the test is a problem, as it stifles creativity.

· The private sector already has another assessment model. Industry is in need of more creative and innovative people.

· Summative and formative testing should be adapted to the increased use of digital tools.

· Higher-level measurement of competences should become more important.

· Current certification is somewhat old-fashioned, as it only takes into account formal education.

5. Human resources – competences and support

· A change in teacher training is needed:  teacher training needs to be more innovative to attract talented students. The mobility of teachers should be promoted.

· Creativity and innovation through the use of ICT should become integral part of the curriculum of teacher training. A problem is that curricula tend to be over-regulated. We should provide space for new methods that enable free and critical thinking.
· However, one should not revolutionise teacher training as it already changes at too regular a pace. Allow time for implementation. Reforms should be proposed and implemented by teachers. Experiment through pilot testing. Reforms need time to have an impact.

· There are not enough creative and innovative teachers due to a too rigid framework, overregulated curriculum. More autonomy for schools and teachers would improve this issue.

· Some teachers are still too scared of ICT due not knowing how to use it constructively in their teaching.

· Creativity and innovation in teachers need to be recognised, stimulated  and rewarded. This could for instance be done by awarding prizes.

· Collaboration and networking among teachers: teachers working in networks are caught between expectations from school and out-of-school networks.

· Involvement of parents in eLearning is essential, but some parents lack ICT skills. Acquiring them can be a problem for parents, as the face work pressure and pressures to be efficient.
· Head teachers have huge responsibilities but at the same time tend to have limited understanding of modern management techniques. We should provide them with change management skills.
6. Equity and ICT

· Digital literacy: the digital divide and universal access to technology are an issue. In order to promote digital literacy, we need public places where ICT is accessible for everyone.
· Early school leavers have many reasons for leaving schools: they may have family problems, or they may find school boring. ICT might enhance their motivation, as students generally are enthusiastic ICT users. Games could be better exploited to attract students. However, we need to stay flexible as ICT-based learning may suit some but not others. 

· ICT allows more flexibility, this might also suit some early school leavers.

· Bring children’s reality back into schools through the potential of ICT (e.g. boys are finding school too boring).

· ICT skills is an issue in the older generation. There is a danger that elderly people will be excluded from society if they do not have adequate ICT skills. New ways of teaching, e.g. grandchildren teach grandparents ICT skills (Finland), might motivate older people to take up ICT. 

· There is also a need to address migrants and ethnic minorities in society. ICT helps learn the national language, thus acting as a way to include people.

· Motivation is key to attracting elderly people, socially excluded people and disabled people to ICT. 

7. Impact assessment of ICT for learning
· There needs to be more and more systematic and long-term research and monitoring.

· There is not enough knowledge transfer from research to practice. Knowledge transfer might need to be organised differently; research results should be in a form that is accessible for the general public.
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