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of safe roads, driving licenses and traffic rules are legal 
issues formed by society, engineers and politicians. 
According to the Mission Concept, we isolated the 
elements of the problems that are open for physics 
methods. We classified accidents by their originating 
causes and found that a lot of accidents are in the one or 
other way related to high speeds. The classification makes 
it easier to identify accidents suitable as case studies to 
reach a given educational goal. 

In step (a) the pupils are visited by an officer of the local 
police.  The police officer explains the dangers of risky 
behavior in road traffic and presents examples of 
accidents having happened nearby the school. 

The teacher receives official documentations of these 
accidents that are analyzed in (b) to extract physical 
implications. Example: A car fully occupied with young 
persons enters a turn too fast and crashes into a tree. The 
physical aspects of this accident are the lateral 
acceleration that has a quadratic relation to speed, the 
influence of the additional weight of the persons in the 
back of the car, and the tire sticking to or sliding on the 
road. 

Step (c) is most important for the actual learning of 
physics: The students are divided in teams and examine 
the physical penomenons in experiments prepared by the 
teacher. On instructional worksheets the pupils are 
directed to do measurements and transfer their 
observations into quantitative hypotheses. Example 
measurement: Force on a rotating vehicle varying mass, 
speed and radius, and the conditions for a rubber to stick 
on a rotating disc. Hypotheses and measured values are 
converted into a physical model that can be entered into 

“Mechanics and Traffic” Software and used for 
simulations. The results of the simulation are compared 
with the experimental observations to optimize the 
physical model. 

In (d) the constructed models are used to reconstruct 
the accident, to identify important mistakes and 
misconceptions of the driver, and to develop ways to 
prevent accidents like this in the future. If adjacent 
courses used the starting session for own courses, too, the 
results can be bundled under (e) for example in a 
cooperative road safety day for other students. 
 
3 The Software “Mechanics and Traffic” 

 
The Software we used in the presented course was 

developed in our department under a grant of the 
government of North Rhine-Westphalia. It is a collection 
of thematic components, each of them dealing with a 
special aspect of road traffic and car behavior. 

 

 
 

In a real time simulation the students can control a car 
within realistic road traffic situations. They can start 
elementary analysis of the car behavior by displaying 
customizable vector arrows, by changing zoom or camera 
position, or by slowly replaying a scene. 

A quantitative analysis of the car behavior can be done 
using a diagram, plotted synchronous with the simulation. 
Any variable existing can be plotted against each other, so 
that even unexpected questions from students can be 
answered. 

Especially important is the graphical model editor, 
showing the physical relations and equations used for 
simulations and diagrams in symbols oriented towards 
suggestions of J. W. Forrester. The students can modify 
given models by adding, changing or deleting parameters, 
or they can build up their own models from the beginning. 

All components can be preconfigured by the teacher 
restricting and customizing what the students see and 
what they can change. Using this feature it is also possible 
to create several configurations of the same component 
with a stepwise raising level of abstraction. 

(b) Distillation of Physical Questions
Students analyze the problem for 

physical aspects and extract 
questions for the following lessons 

(d) Discussion of possible solutions 
Students use acquired knowledge towards problem for 

better understanding, and for solution development.

(c) Examination of the Physical Aspects 
 Physical Experiments Modelling and Simulation 
 Students examine the Students translate their 
 Physical aspects by hypotheses into models, 
experiments and develop use these for simulations, 
own hypotheses compare with observations 

(a) Problem from Social Context 
Students get confronted with a 
challenging problem of society

(e) Presentation or Exhibition 
Students present their results to peers, parents, and public. 

Cooperation 
University, local 

partners 

Coordination 
teachers 
of other 

disciplines 




