
 

Electronic supplementary material: Corresponding sample items from the pre-, post-, 

and follow-up tests 

Kite1 

Daniel got a 1 m long and 50 cm wide kite for his 8th birthday. He flies it with his 
girlfriend Sandra. They stand 80 m away from each other. The kite line is 100 m 
long. Sandra is standing directly under the kite.  

 
How high is the kite flying at this moment? 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
1 cf. Schmitz & Schukajlow (2021) 



  

Buoy2 

Buoys are to be installed in the Indian Ocean to warn of 
seaquakes. They float on the sea surface and are 
connected by a rope (length: 6,025 m) to the measuring 
device on the sea floor, which is 6,000 m below the sea 
surface.  
 
 

 

 

What is the maximum distance that the buoy can 
drift from the point on the sea surface directly 
above the instrument?  

 

Describe your solution. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
2 cf. Bürgermeister (2014), Rellensmann et al. (2022) 



 

IronMan Austria3 

Every year in mid-July the IronMan Austria (triathlon) takes place in Carinthia at 
the Wörthersee. The following distances must be completed: 

3.8 km swimming in the Wörthersee, 

180.0 km cycling and 

42.2 km running (marathon) 

The 1200 participants will start with the swim and, 
due to the large number of participants, will start from a 410 m wide starting 
line on the beach (see sketch!). After the start, three turning buoys must be 
passed. A competitor who starts on the far right will have to swim a longer 
distance to the first buoy than a competitor who starts on the far left. 

How many more meters does a competitor with the worst starting position 
swim than a competitor with the best starting position? 

 
 

 
 
 
 
 
 
 
 
 
 
  
                                                 
3 cf. Schukajlow & Krug (2014) 
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