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Abstract: Pedestrians, in addition to cyclists, represent the most vulnerable road users. Children from an early age participate in tra ffic as 

pedestrians, so the need to increase their level of safety is understandable. The speed limit in a school and kindergarten zones, by installing 

different types of calming measures, is one of the measures applied to protect children in traffic. It often happens that despite the speed limit 

and placement of speed humps on the roads, drivers do not respect the speed of movement and move at a much higher speed than allowed. 

Within this work, the speed of vehicles in the zones of some schools and kindergartens in the area of Novi Sad was measured. Based on the 

obtained results, factors that have an impact on the regime of vehicle movement in the investigated areas have been identified. 
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1. Introduction

Children from the earliest age participate in traffic. Their 

inexperience and the role they play in traffic make them the most 

vulnerable road users. The safety of this category of road users is a 
great challenge for experts dealing with these problems. In recent 

years, there has been a growing trend in the number of road traffic 
accidents in Serbia. Comparing the number of fatalities per million 

inhabitants in Serbia and other European Union countries, it can be 
seen that Serbia is among the last few countries [1]. The number of 

children in road traffic accidents is not negligible. About 32% of the 
total child fatalities in road traffic accidents are pedestrians. The 

largest number of pedestrian children died in the cities (97%), of 

which 86% of children fatalities outside intersections. As many as 
20% of children fatalities, and 24% of children were injured at the 

pedestrian crossing [2]. All these indicators show that it is necessary 
to take maximum care of the safety of children in populated areas. 

The highest concentration of children is in the kindergarten and 
school zones, where preschool children generally do not participate 

in traffic on their own. Therefore, various technical and regulatory 
measures are most often applied in these zones, which increase the 

safety of pedestrians. 

2. Traffic regulation in school/kindergarten zones

The application of technical and regulatory measures is 

necessary in areas of intensive pedestrian flows, especially children. 
Certain measures are applied to prevent pedestrians from 

improperly using traffic areas intended for the movement of 
vehicles. Other measures are aimed at warning motor vehicle 

drivers to enter the zone of increased concentration of pedestrians. 

In Serbia, some of the measures have been implemented in school 
zones are prescribed by law.  

According to Article 163 of the Law on Traffic Safety, it is 

envisaged that the school zone is marked with appropriate traffic 
signals, that the traffic experts take appropriate measures to increase 

child safety and that the speed of vehicles is limited to 30 km/h in 
populated areas and 50 km/h outside populated areas in the period 

from 07 to 21 h [3]. Limit the speed of vehicles are usually 

implemented by applying traffic signs and setting different types of 
calming measures. By applying various measures to slow down 

traffic, the speed of vehicles is reduced and the level of safety of all 
road users is increased. At low speeds, if necessary, drivers have a 

greater opportunities of avoiding a car accident.  

Despite all the measures that are taken in school zones, it often 
happens that drivers do not respect the set restrictions. Within this 

paper, the research was performed, which included measuring the 

vehicle speeds in the school and kindergarten zones. The aim of the 
research was to determine the effect of the applied measures in 

these zones and to possibly determine the factors that influenced the 
speeding. 

3. Research methodology

The research was conducted in the area of Novi Sad, at selected 

locations in the primary school and kindergarten zones. A total of 

20 locations were selected. During the research, an analysis of all 
selected locations was performed. By visiting each individual 

location, data on traffic signals, calming measures on the road and 
the organization of parking in the area of schools and kindergartens 

were recorded. In addition, vehicle speeds were measured. Vehicle 
speeds were measured by the Bushnell Velocity Speed Gun 

Detector (Figure 1), which has a speed measurement range of 16-
322 km/h. At a distance of 25-450 m, the maximum value of the 

measurement error is 1 mph. Speeds of those vehicles that were less 

than 16 km/h and could not be detected by radar were recorded as 
speeds of 15 km/h. 

Fig. 1 Bushnell Velocity Speed Gun Detector 

3.1. Research results 

By analyzing the selected locations, it was determined that the 

following traffic signals were installed at all locations in primary 
school zones: pavement marking V-15.1 "SCHOOL" and traffic 

signs III-28 "school zone" and III-28.1 "end of school zone". Traffic 

sign I-15 "children on the road" have been set up in the kindergarten 
zones, which, among other things, indicate the proximity of the 

kindergarten.  
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Fig. 2 Pavement marking "SCHOOL" 

       

         

Fig. 3 Traffic signs III-28 "school zone" i III-28.1 "end of school zone" 

 

Fig. 4 Traffic sign "children on the road" 

 

The organization of parking at the researched locations can also 

influence on the traffic flow and vehicle speed, so that the existence 

of parking lots in the school and kindergarten zones has been 
recorded. It often happens that vehicles are parked on the street 

when children arriving or leaving school/kindergarten, which causes 
traffic congestions, so recording was not done during these periods. 

Table 1 shows the results of the survey, for each individual 

location, giving data about the number of lanes in the street where 
the school / kindergarten is located, the existence of parking in the 

observed street, the existence of calming measures on the road, as 
well as measured vehicle speeds (minimum speed, maximum speed 

and average speed). 

By analyzing the data, it was determined that the speeds at the 

observed locations range from 16 km/h to 70 km/h. The law defined 
that the speed for school zones in populated areas is limited to  

30 km/h. The measurement results show that most vehicles at the 
observed locations had a speed higher than 30 km/h. This is the best 

illustrated in Figure 5. Figure 5 shows the share of measured vehicle 
speeds exceeding 30 km/h of the total number of measured speeds, 

observed by locations. At a quarter of the observed locations, all 

measured speeds were higher than 30 km/h, while at only one 
location all measured speeds were below 30 km/h. 

 

 

 

 

Table 1 Research results 

Location 
Number 
of traffic 

lines 
Parking 

Calming 

measures 

Min. 

speed 

Max. 

speed 

Aver. 

speed 

PS 1 2 yes yes 22 42 29 

PS 2 4 yes yes 27 49 39 
PS 3 2 no yes 16 30 20 
PS 4 4 no no 31 57 45 
PS 5 2 yes yes 18 51 29 
PS 6 2 yes yes 20 39 26 
PS 7 6 no no 44 65 54 

PS 8 2 no yes 22 65 39 
PS 9 1 yes yes 18 41 30 
PS 10 2 yes yes 24 39 30 
K 1 2 no no 19 37 28 
 K 2 2 no yes 23 38 30 
K 3 2 yes yes 36 47 39 

K 4 1 yes no 20 34 27 
K 5 2 no yes 32 49 40 
K 6 2 yes no 32 70 43 
K 7 2 yes no 21 62 41 
K 8 2 yes yes 18 47 28 
K 9 4 yes yes 28 47 37 

K 10 2 yes yes 18 33 25 

Note: (PS – primary school; K – kindergarten)  
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Fig. 5 Participation of measured speeds over 30 km/h in the total number of 

measured speeds (%)  

 

The analysis of the locations with the highest number of 

measured speeding, concludes that the highest number of speeding 

was recorded on the primary street network, ie on the main city 
roads. On the roads with a large number of traffic lanes and where 

no calming measures were installed (locations 4 and 7), all 
measured speeds were over 30 km/h. The highest average speeds 

were recorded at these two locations. The share of speeding on the 
secondary street network is significantly lower. The lowest speeds 

were measured at location 3, which is expected because it is a dead 
end street. 

3. Conclusion 

The road safety of children must be a high priority for traffic 
safety experts and other road users. It is necessary to constantly 

work on improving the measures that are being implemented. First 
of all, it is necessary to design a set of preventive measures, and 

only after that should repressive measures be carry out. The 
research conducted in this paper shows that most drivers do not 

respect the set signalization and speed limits that are set in the 

school and kindergarten zones. Speeding in zones where no calming 
measures is significantly more pronounced than in zones where 

calming measures exist. In the zones with calming measures, even 
at 65% of the locations, the average speed was up to 30 km/h. The 

class of street in the road network also has a significant influence on 
the measured speeds. 
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