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The third theme of the third CAME Symposium: Learning in a CAS Environment: Mind-machine Interaction, Curriculum & Assessment was Curriculum and Task Design, coordinated by Nurit Zehavi and Werner Peschek.

In the plenary session for this theme, Al Cuoco presented his and Paul Goldenberg's paper, CAS and Curriculum: Real Improvement or Deja Vu All Over Again, and Collete Laborde presented a reaction paper The design of curriculum with technology: lessons from projects based on dynamic geometry environments. Both talks presented a solid framework for a very lively discussion in our group. Unfortunately the very restricted time frame did not allow us to elaborate our thoughts and ideas very thoroughly. Even more so as four participants shared with us their ideas with short papers presented during the meeting of our group (see the website for details). (All members of our group shared the opinion that such group work with participants coming from very different backgrounds could be very fruitful and that it needs more time for the group, at least half a day more.)

During the discussion some main points emerged. One, perhaps the most important, was the observation that nowadays we see just the fragments of a new curriculum that is emerging. There is a very strong need for a general outline of curriculum where the enhancements in technology, especially the presence of computer algebra systems and dynamical geometry environments, will be incorporated. We need a new curriculum blueprint. We mostly agreed on this point as well as with the fact that technology makes changes in the curriculum necessary.

But how to get to such a curriculum? Here the opinions in the group were quite different. Do we incorporate the technology and new approaches through “evolution” or with “revolution”? Are we better with gradual changes of the existing curricula or should we try to make a new curriculum from scratch? Of course the fully “revolutionary” approach is not possible due to social, economic, political and other factors, but nevertheless it could be interesting and beneficial if we could see what such a curriculum looks like. Above all we need a curriculum where the choice of technology used is not the central factor. The ideal should be curricula where you freely mix different technology, including different Computer Algebra Systems. We should focus on what mathematical processes we want to teach. The crucial point is how to get the student to think about mathematics.

We outlined several problems which often present obstacles in incorporating CAS into the curriculum and when we design new tasks. The problem with time has been often mentioned. When we design tasks where CAS is used to a high degree, then we often try to incorporate as much experimentation as possible. We all feel that the student’s (or more broadly the learner’s) self-discovery of the mathematical concepts and topics is important, but that takes time. And how to find it in the “overcrowded” curriculum? Also there is a problem with mathematical language. The syntax of CAS should be as close to mathematical notation as possible. But it is not always so and perhaps it is unrealistic to expect this. But how then to reach the goal where the specific CAS is not important – how will the student cope with different technical approaches in different CAS? Time as a problem emerges also when one considers that CAS gives us the opportunity to introduce some “neglected” mathematical themes. For example, new ideas for student discovery such as dynamical systems are attractive, but how to find the time for such ideas, especially if we agree that we should gradually change existing curricula? But on the other hand as already mentioned in the plenary paper – young people are capable to do much more than we as teachers often think.

Another very important problem was mentioned several times. If we make changes in the curriculum, if we design new tasks, are teachers in our countries prepared enough to cope with these changes? Several members of the group expressed their feelings and findings that proper use of technology in the teacher’s hands is often problematic. Namely, there is not enough research done to observe how the majority of teachers (not the small experimental groups) will react when they are confronted with CAS in their maths classrooms.

Particularly outlined in the short presentations was the point that we could and should use the limitations of the technology as an opportunity to enhance mathematical understanding. 

To conclude, we all found this way of sharing ideas in open discussion to be very beneficial and we could have used more time to express all our ideas and thoughts.

