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In addition to infrastructural, technical and legal aspects, mobility and traffic education is an 
important aspect of accident prevention. Traffic education is especially important for children 
to promote safe behaviour in road traffic. When looking at the accident figures published in 
2019 by the German Federal Statistical Office for 2018, the total number of traffic fatalities fell 
by 10.2% compared to 2010. But there were significant differences in terms of the type of road 
involvement. The number of car occupants killed in 2018 was 22.6 % lower than in 2010. For 
pedestrians, the decrease was significantly lower at 3.8 %. In contrast, the number of cyclists 
killed increased by 16.8% from 2010 to 2018. Children and young people travel independently 
on foot or by bicycle as they get older and are therefore a particularly vulnerable group in road 
traffic. This is also reflected in the accident figures. According to the German Federal Statistical 
Office, every third child of this age involved in an accident was a pedestrian (27.9%) and almost 
every fourth was a cyclist (25.9%) in 2018. It is striking that 50% of accidents involving child 
and adolescent cyclists and pedestrians are not caused by the children themselves, but by 
motorised road users. 
 
Road traffic, with its large number of road users, different types of infrastructure and great 
importance of perspectives and visual relationships, is a very complex system that cannot be 
fully represented in 2D space. Real experiments in traffic are always accompanied by risks of 
accidents for the test persons. In contrast, the application of Virtual Reality (VR) technology in 
this area is useful, as different levels of complexity in terms of traffic, infrastructure or vehicle 
design can be viewed safely. VR also offers the possibility of using concepts of digital, game-
based learning to create an immersive learning experience. 
 
The VR experience developed within the preliminary project “PAPS XR” in 2021 is intended 
to strengthen children and young people’s safety behaviour in road traffic. Re-enacting real 
accidents in virtual space and assuming the perspective of other road users (e.g. car or truck 
drivers) enables an increase in knowledge regarding the topics of perspective, blind spots and 
impaired visibility, and thus promotes anticipatory traffic behaviour. In the long term, this can 
also have a positive influence on future safe behaviour as a car driver. 
 
Fraunhofer IVI has access to extensive accident data from various German federal states. The 
analysis of accident events offers the opportunity to examine errors in their natural context of 
occurrence as well as identify typical combinations of misconduct. Based on an accident data 
analysis of 145,000 pedestrian and bicycle accidents, particularly critical and dangerous 
situations for cyclists and pedestrians were identified. Subsequently, individual case analyses 
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of the identified accident types were carried out and the critical situations were simulated by 
software developers in virtual space. In accident prevention training at schools, VR glasses are 
used with pupils aged 11 to 17. 
 
The innovative aspect of the project idea is the possibility to experience accident scenarios and 
the associated perspectives of the various road users by means of 3D glasses. The focus is not 
exclusively on one's own correct behaviour. Children and young people are also made aware of 
the incorrect behaviour of motorised road users. In general, the project supports the societal 
goal to increase road safety and thus reduce the number of people injured and killed in road 
traffic. 
 
Within the framework of the project “Collision Zero”, an evaluation was carried out by means 
of surveys. It showed that the VR module, according to the pupils, made a decisive contribution 
to future safe traffic behaviour. New insights into the perceptibility of pedestrians and cyclists 
were decisively supported by the VR module. It can therefore be concluded that the VR 
experience developed in the project sensitises children and young people to dangers in road 
traffic, sharpens their view of critical situations and consequently enables them to consider the 
misbehaviour of other road users. Furthermore, the pupils reported a realistic understanding 
through their own experience of critical situations in the VR. 
 

 
Figure 1 Virtual Reality in road safety education © Wildstyle Network 

 
 


