Novel pedagogies for learning and teaching maths, science and technology (MST) and how ICT can be an added value – key lessons

These joint recommendations were issued following the discussion between the members of the ICT and MST clusters. They are supposed to support policy-makers and other interested parties when introducing ICT into the teaching of MST.

1. ICT tools and methods can be major learning and teaching supports for science learning in general and for the enhancement of inquiry-based and problem-solving approaches in science education in particular. 

2. The inquiry-based approach should be seen as one intended to engage the learner actively and to put the learner at the centre of the learning process. 

3. ICT refers to the real world in which children are living and learning today, and as such has the potential to engage and empower learners as well as teachers. ICT facilitates learner centred approaches and enables to take into account the different learning styles of the pupils or learners.

4. ICT is a supportive tools that enables to better visualise and simulate things, to foster experimentation and to focus on topics (concepts, dynamic processes; complex processes; etc) that are otherwise difficult to address, for instance in areas such as nanotechnology and biochemistry. 

5. ICT can bridge between hands-on approaches and more abstract and conceptual uses. ICT supports work on a broader and deeper variation of mathematical and scientific concepts, such as geometrical objects and shapes, both in terms of representation and meaning. 

6. Equity: ICT can awake children’ interest in MST or attract students which have lost their interest in maths, science and technology at an early stage of learning. ICT clearly has a social dimension in education. In particular, it helps to bring back certain groups into education and thus has a specific potential for learning for disadvantaged groups.

7. More efforts should be made to embed ICT more deeply in learning and teaching. Much ICT infrastructure is available, and ICT could support teachers and serve their needs. But as too many teachers are not able to use it or use it properly, its potential is not fully realised. This raises the question of teacher training, both at the initial and in-service stages. ICT is an important tool to be used for training the teachers themselves. It is a key tool in strengthening lifelong learning. It also enables teachers to work on their professional development by themselves or through learning communities with other teachers. 

8. It is recommended that a holistic approach to ICT for learning is adopted. Much support is needed to use ICT in a meaningful way. The whole school has to be behind this effort. This requires challenges to be addressed by the heads of schools and thus requires new forms of leadership of schools.

9. ICT has a link to MST at a meta-level as it enables the different expectations and needs of boys and girls with regard to MST to be addressed. In other words, different user groups (e.g. girls and boys, teachers and students) have to be taken into account when introducing ICT in MST.

10. ICT is not only an instrument or tool, it is also a subject. Therefore more emphasis should be given to technology education, the third pillar of Maths, Science and Technology education. The status of technology education compared to maths and science should be investigated.
