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Modeling and Simulation of Natural and Technical Systems

•	 We would like to discuss approaches to modeling and 
simulation of (dynamical) natural and technical systems for 
students at different ages and levels of education 

General Goal for this Talk

•	 Graphical Modeling Tools (GMTs) make modeling possible 
for many types of students

•	 Intutitive knowledge (fundamental understanding) goes 
before formal ability (the use of mathematics or programming 
languages)

•	 Figures of mind for understanding nature and machines serve 
as mind-tools for modeling

Some Theses
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Simulating Energy Relations in Primary School

1.4 times
the output

Double the
water current

1.4 times
the height

Output

Double the
output



Universita degli studi di
Modena e Reggio Emilia

Zurich University of Applied Sciences
ZHAW, 8401 Winterthur, Switzerland4

Computers in the Classroom: Modeling and Simulation in the Sciences

A Science Project in University: 
Modeling and Simulation of the Blood Circulatory System 1
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A Science Project in University: 
Modeling and Simulation of the Blood Circulatory System 2

A windkessel model… 
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A Science Project in University: 
Modeling and Simulation of the Blood Circulatory System 3
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A Science Project in University: 
Modeling and Simulation of the Blood Circulatory System 4
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A third mapping to a dynamical 
computer model of the physical 
model (electric circuit)… 
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A Science Project in University: 
Modeling and Simulation of the Blood Circulatory System 5

A fourth mapping to a dynamical 
computer model of the hydraulic 

windkessel… 
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…and comparison of 
simulation and data.
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Modeling and Scientific Methods: The Four-Cycle
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The use of computers and software having GMTs 
for explicit modeling and simulation of real life 
systems can change the face of education.

An important ingredient to any such endeavor is the 
identification and proper use of figures of mind as 
mind-tools for modeling.

Computers in the Classroom: Modeling and Simulation in the Sciences

Conclusion 


