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How to create learning surroundings to allow, to desire and to enable students creativity ?
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Creativity is allowed   - 
creation of conditions to make creativity possible if it is desired as a pedagogic instrument 
Counterpole: learning situations where creativity is not required are moments of executing algorithms (calculation of a term, execution of a given construction). These learning situations are justified as long as they do not dominate the lessons. 

Creativity in maths lessons can be reached by learning requirements corresponding to and supporting the pupils‘ development on the basis of the scopes and issues of maths teaching together with a positive learning atmosphere.
The atmosphere:       - 
mistakes are allowed as well as jotting papers...

(there are moments in class to think freely and free of assessment – learning becomes free of fear)
- 
every idea is taken seriously 
(pupils and teachers are respecting each other – unprejudiced relationship)
- 

different procedures are accepted – also in tests
- 
the pupils‘ need for orientation is covered by clear definitions of the objectives and the assessment standards as a guideline for the personal learning act as well as by the avoidance of procedures which would obstruct independent action and thinking...





    (canon of values about “good” teaching)
Scopes and issues 
of maths lessons:       - 
balanced proportion of formal to application-oriented competencies 
- 
networking lessons to avoid sketchy knowledge
- 
teaching of different mathematical procedures and methods to one special topic (modular and topic-oriented curriculum structure versus one-dimensional and systematically theory-oriented structure
e.g.  specifications of geometric congruencies in middle school age
Learning requirements – exercises profile
- 
optional 
individual choice from a range of exercises about one topic with different degrees of complexity and varying references
Pupils will are enabled to assess their own abilities (avoiding too low and too high demands) and to take the responsibility of their learning.
- 
“open” 
exercises which can be solved in different ways and with different results (e.g. description of a diagram; comparison of various problems and their possible solutions under different aspects), in particular: invention of exercises
problems which are developed from a given exercise by variations or supplementary aspects (blossom model about the variation of problems – especially suitable for inner mathematical questions)

situations which have to be transformed into mathematical questions (funnel model about the variation of problems e.g. for applying or modelling exercises) 
- 
problematic
puzzle exercises as a next step in development 
(e.g. “find out as many methods as possible to determine the width of a river by plumb-line, protractor and ruler”) 
Creativity is desired 
                                  -
creation of conditions to develop the willingness to learn and to consider given objectives as own objectives - 
preferably by intrinsic motivation (interest in the learning object)
- 
in addition to the already mentioned conditions (creativity supporting learning atmosphere and balanced learning requirements together with the possibilities of optional choice and connected scopes and issues of the maths lessons) the following aspects are suited to motivate the interest:
The atmosphere:       - 
appreciation for good work, for new and unusual procedures; support of sound competition 
Scopes and issues 
of maths lessons:       - 
maths can be experienced from its origins; coherences of sense and purpose become transparent
- 
choice of topics corresponding to the pupils‘ age, taking into account their changing leisure interest as well as their living surroundings and experiences (without copying them – pupils must also be confronted with facts they are not (yet) interested in...)
Learning requirements – exercises profile
- 
the problem is amazing and brings up questions like: What is the reason for it? Is this always the case? Is it really correct?
- 
The question is asked in a way that pupils feel competent to find an answer, e.g.: How would you decide? Think about your decision. Is there another possibility?...
Creativity is possible -
creation of conditions to put pupils in a position to handle mathematics creatively. As the intellectual mobility and the ability to activate the required knowledge is not equally developed pupils can be helped to compensate this. 
Scopes and issues 
of maths lessons:       - 
teaching of learning methods and techniques (heuristic education)
Learning requirements – exercises profile
                                  -
repeated encouragement to reflect on own procedures to achieve own experiences with the solution of problems and to make them transferable.
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