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Abstract

The primary goal of the presented research are inception,
implementation and evaluation of a pedestrian safety education
program for school-age children (7 and 8 years old) without
formal traffic safety knowledge and skills. The sample was
taken among students from selected classes from four
elementary schools located in various regions of the Republic
of Serbia. In order to measure and evaluate the knowledge and
behaviour, the students were put through testing before and
after the pedestrian safety education program. Data were
analysed using repeated multivariate analysis of variance test
(MANOVA). The presented research provides evidence that
education programs might be effective in improving pedestrian-
related knowledge and behaviour among children.
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1. INTRODUCTION

Walking or cycling to school or going to other activities for children has many benefits
that affect the improvement of children's physical and mental health and
socialization. Keeping children healthy, mobile and safe requires a balance between
encouraging and allowing movement on the one hand and ensuring their safety in a
complex traffic environment on the other. Young children have physical and cognitive
limitations that make them more vulnerable in road traffic than others participants
[1]. They lack experience and they are less visible to other road users due to their
small stature. Children are also often unaware of the risks they take unintentionally,
and more easily become innocent victims in collisions. Children under 12 years lack
the perceptual judgement and skills to interact with a complex traffic environment. In
the European Union in 2016, died 630 children in traffic accidents, half (48%) were
vehicle occupants, 30% were pedestrians and 13% cyclists [2]. On the territory of
the Republic of Serbia, in the past ten years (2010-2019), there were a total of 53
child pedestrian fatalities, up to 14 years of age, which is about 36% of total child
fatalities [3].

Child road safety education is important at all levels from pre-school on for preparing
children properly for traffic participation. The literature that considered the child
pedestrian safety points out that there is a need to develop the skills and improve
the behaviour of children in traffic condition [4-6]. The authors point out that crossing
the road has been identified as a key child safety problem [7]. Therefore, it is
necessary for decision makers to initiate programs to educate children about safe
behaviour when they are walking, in order to develop the abilities and skills
necessary for safer participation in traffic.

According to the school curriculum in Serbia, there are no individual subjects
dedicated to traffic education. One of the key aspects of program implementation is
the evaluation of its effectiveness. This evaluation is conducted by tests of
knowledge and behaviour and real controlled conditions.

The training program lasted for three months. The children's behaviour test is
designed in accordance with the guidelines of the most important literature dealing
with the assessment of children's skills and behaviour of pedestrians in traffic [8-11]
and in accordance with the program that is planned to be implemented by teachers
with children in class. In order to measure and evaluate the knowledge and skKills,
the students were put through testing before and after the pedestrian safety
education program.

The main goal of the presented research is evaluation of effects of implemented
traffic safety education program on children's pedestrian knowledge and behaviour
without formal traffic safety education.

2. METHODOLOGY

The sample was taken among students from selected classes from four elementary
schools located in various regions of the Republic of Serbia. In order to measure and
evaluate the knowledge and skills, the students were put through testing before and
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after the safety education program. Data were analysed using repeated multivariate
analysis of variance test (MANOVA).

2.1. Participants

The sample consisted of 217 students from second grade of elementary schools.
Within this sample 97 (44.7%) children were from the control group, while 120
(55.3%) students were from intervention group. The sample consisted of 105 male
students (48.4%), and 112 female students (51.6%).

2.2. Procedure

The training program lasted for three months. Theoretical training was done by
trained teachers with their students in school classrooms, while the practice was
done on specially prepared training grounds within school yards. All procedures
performed in this study were in accordance with the ethical standards and all
participants completed informed written consent. Evaluation of students' knowledge
pre-training and post-training was done through a test at first session and final
session. The knowledge test consisted of a series of 15 multiple choice questions.
The duration of the test was 30 minutes. The test items referred to 5 learning models
(where pedestrian can walk, how pedestrian can cross the street safety, risky
situations, behaviour in car, behaviour near the bus stops).

The procedure for testing the behaviour of children as pedestrian is carried out in
real but controlled traffic conditions, where the behaviour of children can be tested
safely. The first condition, in terms of child safety, is provided by the presence of
researchers at all places where children should cross the road. Each researcher is
trained to evaluate child's behaviour in a valid and reliable way, using evaluation
sheets. The children think that they are participating in a certain game. The game is
called "Traffic Light". Between the starting and ending positions, there are
researchers who record children's behaviour. At the beginning, children are given
instructions on the path they should take, in such a way that it does not affect their
behaviour. These behaviours are systematized into 11 activities.

3. RESULTS

Data analysis was performed using IBM’s SPSS Statistical Package (Version 22).
Descriptive statistics were used to examine the basic features of the sample.
Furthermore, data were analysed using repeated multivariate analysis of variance
test (MANOVA).

3.1. Analysis of child pedestrians' knowledge

Table 1 displays results of the two-way repeated multivariate analysis of variance
(MANOVA) test for each cluster of knowledge individually and in total. Overall, there
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was a statistically significant improvement in the level of knowledge before and after
the implementation of the program in the control and intervention group. The children
from the control group had a statistically significantly higher knowledge by 4.9% after
the implementation of the program (t = -3.02; p <0.01). In the intervention group, a
statistically significant total increase in knowledge by 9.4% after the implementation
of pedestrian education program (t = -4.93; p <0.01). If individual behaviours are
observed in the intervention group, an increase in behavioral levels can be observed
in terms of identification places where pedestrians can walk by 12.8% (t = -4.01; p
<0.01) and road crossing ways by 23.9% (t = -8.95; p <0.01.

Table 1. Changing the knowledge of child pedestrians
before and after the implementation of the program

Pre- Post- \
Knowledge Group intervention | intervention % t-value
change
M SD M SD
Where Control 570 | 22,6 | 68,1232 11,1 -4,117
pedestrian ]
can walk Intervention 61,7 | 22,8 | 74,5 | 24,1 12,8 -4,013
How Control 535 | 24,0 | 67,9 | 24,4 | 14,4 | -4,103
pedestrian
crossing the |\ ention | 594 | 235 | 833|202 | 239 | -8945
street safety
Risky Control 74,7 | 30,7 | 61,7 | 33,8 | -13,0 | 2,965
situations Intervention | 67,5 | 33,8 | 67,0 | 26,6 -0,5 0,134
Behaviour in | Control 61,3 | 31,4 | 57,2 | 326 | -4,1 0,897
car Intervention | 61,6 | 32,1 | 64,5 | 31,0 2,8 -0,853
Behaviour Control 821 | 27,7 | 82,7 | 26,4 0,6 -0,168
the b
”earstoz US| Intervention | 759 | 333 | 741 | 353 | 19 | 0435
Total Control 65,3 | 16,9 | 70,3 | 15,8 49 -3,021
Intervention | 66,9 | 17,2 | 76,3 | 16,1 9.4 -4,933

3.2. Pedestrian behaviour analysis

Table 2 displays results of t-test with repeated measurements for eleven groups of
observed behaviours of children pedestrians. Overall, a statistically significant
difference was identified between students’ behaviours before and after the
implementation of the training by teachers. Behavioral improvement was achieved
in both the control and intervention group. Students from intervention group showed
a 48.1% more positive overall behaviour after the end of the three-month
implementation period of education program (t = -31.78; p <0.01). Regarding
individual behaviours, a better result was achieved for each observed behaviour, and
the difference for the intervention group ranged from 7.9% to 124.5%. In terms of
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identification the place for walking, children pedestrians in the interventional group
showed significantly more favorable behaviour by 7.9% (t = -6.58; p <0.01).
Furthermore, in terms of the way of moving on the sidewalk, the program influenced
the improvement of behaviour by 34.4% (t =-10.51; p <0.01). In situations of walking
around obstacles on the sidewalk, children also achieved more favorable results by
37.0% after the implementation of the program in the intervention group (t = -10.23;
p <0.01). Furthermore, children from the intervention group after performing the
education program had higher abilities to identify places for crossing the road by
38% (t =-15.62; p <0.01).

Table 2. Changing the behaviour of child pedestrians
before and after the implementation of the education program

Pre- Post- o
Behaviour Group intervention | intervention ° t-value
change
M SD M SD
Identification the Control 4,39 | 0,74 | 5,00 | 0,00 13,8 -7,287
place for walking | Intervention | 4,63 | 0,56 | 5,00 | 0,00 7.9 -6,579
Moving on the Control 3,77 | 0,88 | 452 | 0,64 19,8 -7,403
sidewalk Intervention 3,563 | 1,05 | 4,74 | 0,5 34,4 -10,514
Walking around an | Control 442 | 1,06 | 4,90 | 0,34 10,9 -4,337
obstacle on the _
sidewalk Intervention 3,58 | 1,31 | 4,91 | 0,29 37,0 -10,228
Identification of Control 3,52 | 0,96 | 4,73 | 0,52 34,5 -10,633
crossing points Intervention 3,54 | 0,83 | 4,89 | 0,40 38,0 -15,621
Stopping and Control 3,13 | 0,77 | 4,38 | 0,72 40,1 -11,668
waiting on the ,
sidewalk Intervention 3,26 | 0,68 | 4,88 | 0,41 49,8 -21,606
Observation left — | Control 265 | 0,73 | 391 | 0,74 47,8 -11,511
right -left Intervention | 3,26 | 0,68 | 4,88 | 0,41 | 49,8 | -22,675
Observation of Control 2,34 | 0,92 | 3,22 | 0,76 37,3 -6,782
traffic during the ]
street crossing Intervention 2,21 | 0,83 | 442 | 0,59 99,5 -24,222
Road crossing Control 3,27 | 0,98 | 4,15 | 0,74 27,1 -8,000
speed Intervention 3,31 | 0,89 | 4,85 | 0,39 46,6 -16,127
Trajectory when Control 3,42 | 0,81 | 457 | 0,57 33,7 -10,812
crossing the street | Intervention | 3,49 | 0,82 | 4,94 | 028 | 415 | -17,260
Respect of traffic | Control 3,47 | 1,10 | 4,89 | 0,42 40,9 -11,867
light signals Intervention | 3,56 | 1,02 | 4,95 | 0,33 | 39,0 | -13,404
Crossing the Control 222 | 1,22 | 3,94 | 1,12 77,7 -9,567
access road Intervention 1,96 | 1,23 | 4,40 | 0,82 | 124,5 | -15,746
Total Control 3,32 | 0,49 | 4,38 | 0,29 31,8 -19,869
Intervention 3,24 | 0,49 | 4,79 | 0,19 48,1 -31,784
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4. DISCUSSION AND CONCLUSIONS

This retrospective research was demonstrated the impact of a safety educational
course for elementary school-aged children without formal traffic safety education.
Improvements were observed both in measured road safety knowledge and in
observed behaviour change among children 7-8 years old.

This was in accordance with the previous studies [9,10,12] which concluded that
education programs included in school curriculum resulted in improvement of
knowledge on child safety.

Besides the results of the research show efficient of the implemented training
program the study limitations should be highlighted. In addition to the fact that the
number of students who participated in the research is satisfactory, a larger number
of students should be included in future research.

Future efforts should be directed towards promotion and implementation of safety
education programs in schools where there is no formal traffic safety training.
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