
The tasks 
1. Distances and Voronoi Diagrams 
2. From Rope Puzzles to Algebra 
3. Productive Practice in Algebra 
4. Drug Level 
5. Basketball and Proportional Reasoning 
6. Expressions and Formulas 
 
 Work on some of these tasks in collaboration with your 

colleagues. 
 Discuss them both from a student and a designer 

perspective. 
 Do you recognize task overarching design principles? 
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This  session’s  goals 
To  …   
 
 …  have  hands-on experience with tasks 

designed from an RME perspective 
 

 …  reflect  on  the  RME  principles  for  task  design 



This  session’s  agenda 
1. Introduction  (5’) 

 
2. Group  work  on  tasks  (25’) 

 
3. Plenary  reflection  on...  (25’) 
 - RME Principles 
 - Relation with the tasks 
 
4. Discussion (5’) 

 



2. Group work on tasks 



1. Distances and Voronoi Diagrams 



2. From Rope Puzzles to Algebra 



3. Productive Practice in Algebra 



4. Drug Level 



5. Basketball and Proportional Reasoning 



6. Expressions and Formulas 



The tasks 
1. Distances and Voronoi Diagrams 
2. From Rope Puzzles to Algebra 
3. Productive Practice in Algebra 
4. Drug Level 
5. Basketball and Proportional Reasoning 
6. Expressions and Formulas 
 
 Work on some of these tasks in collaboration with your 

colleagues. 
 Discuss them both from a student and a designer 

perspective. 
 Do you recognize task overarching design principles? 



3. Plenary reflection: tasks 



Revisiting the tasks 

?  

Remarks, reactions? 
Do you recognize task overarching design 
principles? 



3. Plenary reflection: RME theory 



Realistic Mathematics Education 

Local instruction theory 

Domain specific theory  

General notions on learning and teaching 

Realistic Mathematics  
Education 

Local RME instruction theories  
for topics (fraction, function, ... ) 

e.g., constructivism 



Hans Freudenthal (1905-1990) 

Mathematics as human activity: 
 construct content from reality 
 organize phenomena with mathematical 

means 
 
Guiding ideas: 
 Didactical phenomenology 
 Guided reinvention 
 Mathematizing (instead of transmitting 

mathematics) 



What  means  ‘realistic’? 
A double, somewhat confusing meaning! 

 
1. ‘real  world’  contexts,  applications,  problem  

situations 
 

2. Zich REALISEren’  in Dutch: To be aware of, to 
realise,  to  imagine,  to  give  meaning,….   

 
 

 
Van den Heuvel-Panhuizen, M., & Drijvers, P. (in press). Realistic Mathematics 
Education. In S. Lerman (Ed.), Encyclopedia of Mathematics Education (pp. xxx-xxx). 
Dordrecht, Heidelberg, New York, London: Springer. 



RME teaching principles 
 Activity principle (social) 
 Reality principle (in both senses, didactical 

phenomenology, mathematization) 
 Level principle (horizontal and vertical 

mathematization, emergent modeling) 
 Intertwinement principle 
 Guidance principle (guided reinvention) 

 
 
 
 
Van den Heuvel-Panhuizen, M., & Drijvers, P. (in press). Realistic Mathematics 
Education. In S. Lerman (Ed.), Encyclopedia of Mathematics Education (pp. xxx-xxx). 
Dordrecht, Heidelberg, New York, London: Springer. 

 



RME design principles 
 

 Use  of  meaningful  contexts  to  support  students’  
intuitive reasoning as starting points (scaffolds) 

 Use  of  didactical  models  that  fit  students’  
reasoning and offer opportunities for vertical 
mathematization 

 Intertwine mathematical ideas, strategies, 
topics 

 Goal:  extending  ‘common  sense  reasoning’  
instead of developing isolated pieces of  
knowledge and skills 



RME and Didactic Engineering 
 Both started as oposing against new math 
 Both experience based and theory driven 

 
 DE: phenomenotechnique (study didactical 

phenomena) <?> RME: didactical 
phenomenology 

 DE: fundamental situations <?> RME: situations 
that beg to be organised  
 



4. Revisiting the tasks 



1. Distances and Voronoi Diagrams 



3. Productive Practice in Algebra 



4. Drug Level 



5. Basketball and Proportional Reasoning 



2. From Rope Puzzles to Algebra 



6. Expressions and Formulas 



No problems? 
 Whole class progress versus variation in student thinking is 

essential for productive discussions 
 

 Ideal learning processes versus making progress with a class 
towards attainment targets in time 
 

 Focus on mathematizing (developing concepts) versus 
acquiring confidence, sustainable, flexible knowledge 
 

 Real life contexts versus meaningful mathematics 
 

 High demands on the role of the teacher 
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Thank you!  
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