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Abstract

The consequences of the floods that inundated the territory of Serbia in 2014
indicated a high level of citizen unpreparedness to respond to the situation. Starting from
this fact, the basic idea of this research is to examine the level and correlation of certain
factors with the students' knowledge about floods as natural disasters. The aim of the
research is a scientific explanation of the correlation between students' knowledge about
floods and these factors. The research consisted of a survey conducted on a sample of
3,498 respondents who make up 8.96% of the students population. The respondents were
students from 19 secondary schools, out of a total of 54 at the territory of 11 affected
municipalities of the city of Belgrade. The research results suggest that flood related
knowledge is influenced by the students’ gender, education and employment status of
parents, education acquired in school and in the family, while the knowledge of safety
procedures for responding to floods is influenced by fear, gender and the educational level
of parents. These results can be used in creating educational programme strategies to
enhancing preparedness for response.

Key words: natural disasters, floods preparedness, secondary schools,
knowledge, Belgrade.

3HAIBE YYEHUKA CPEAIBUX IIKOJIA Y BEOI'PAY
KAO EJIEMEHT CIIPEMHOCTH 3A PEAI'OBAILE HA
IHOIVTABE

AncTpakT

IMocnenuue moriaBa koje cy 3axsatwie Teputopujy Cpbuje Tokom 2014. romuHe
yKazaJie Cy Ha BUCOK HHBO HECIIPEMHOCTH rpal)aHa 3a pearoBame y HaCTalloj CHTYaIHjH.
PykoBoznehu ce TnMe, OCHOBHA H7ieja OBOT UCTPaXXHBAKa j€ Jla Ce UCIUTAjy HUBO U II0-
Be3aHocT ozipeheHnx (axTopa ca 3HamEM ydeHHKA O TIOIUIaBaMa Kao IMPHUPOIHIM KaTa-
crpodama. Lluss ucTpakuBama MpeAcTaB/ba HaydHa eKCIUIMKAIH]ja ITOBE3aHOCTH 3HAba
y4YEHHKa O TOINIaBaMa U CIIOMeHyTHX (aktopa. McTpakkuBame je 0CTBapeHO METOIO0M
aHKEeTHpama, Ha y30pKy of 3498 ucnuranuka, koju unHe 8,96% nonynanuje. Vicriura-
HULY Cy Y4eHHIM 19 cpeamuX 1IKoja 0J] yKYITHO 54, KOJIMKO UX UMa Ha TepuTopuju 11
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yrpoxkeHux omuTnHa 'paga Beorpama. Pesynrartn nctpaxknBama ykasyjy Ha TO 1a Ha
3HamKke 0 MOIUIaBaMa yTHIY II0J1 YUeHHKa, 00pa30BaHOCT M 3aIIOCIICHOCT POAUTEIhA, SIy-
Kalyja y NIKOJIM U TIOPOJUIIH, JOK Ha ITOo3HaBame 0e30eJHOCHE IpoIeype 3a pearona-
1€ TPIIMKOM TI0IIaBa YTUIY CTpax, o 1 00pa3oBaHOCT poxutesba. HaBenenu pesyi-
TaTH MOTY C€ HMCKOPHCTHTH HPHIMKOM CTBapama CTpaTerrja 0Opa3oBHHMX Iporpama,
mTo OM JompuHeNno yHampehemy CIPEMHOCTH 3a pearoBame y YCIOBHMa HMPHUPOJHUX
KaTacTpoda 13a3BaHUX MOILIaBaMa.
Kibyune peun: mpupoHe karactpode, IoIIIaBe, Cpehe IIKoJIe, TIepIenIyja,
3Hamwe, beorpa.

INTRODUCTION

The analyses of the total number of natural disasters at the global level
clearly show an increase in these phenomena, and if their consequences are
analysed together with geospatial, climatic and general demographic trends,
we obtain data that support the thesis of the necessity of improving the
population's disaster response preparedness (Authors, 2014; Dewan, 2013;
Zhang et al., 2014). Speaking about the territory of the Republic of Serbia,
we can say that the degree of vulnerability of the population and their
material goods is not uniform, but varies depending on the type of natural
disaster and expected potential damage (Dragicevic et al., 2011). Floods and
torrential floods are the most frequent phenomena of the “natural risks” in
Serbia. Their frequency, intensity and diffusion across the territory make
them a continual threat to the ecological, economic and social spheres
(Petrovic et al., 2014). The potential floodable area, for the waters of a return
period of 100 years, cover the surface of 16000 km?, affecting 500 larger
settlements, 515 industrial objects, 680 km of railroads and about 4000 km of
roads. The most vulnerable area is the northern part of Serbia (Vojvodina),
where, in the coastal part of the Danube River (specifically the Tisa, the
Tamis and the Sava), there are about 12900 km? of potentially floodable land.

In the previous 10-year return period, a large number of floods
were recorded in the territory of the Republic of Serbia. The territory of
Serbia was affected by serious floods in the following years: 1999, 2000,
2005, 2006, 2007, 2009. Heavy rainfall over the area of Serbia, northern
Bosnia and eastern Croatia in May 2014 caused large floods. These flooding
events, according to their characteristics (size of affected area, duration,
consequences, etc.) surpassed all the previous ones and caused serious
consequences in the territory of Belgrade region and particularly in the
Municipality of Obrenovac. The refusal of the population to be evacuated
and the panic spread when the river overflew its banks, led to the situation
where 25,000 residents were evacuated from Obrenovac in only two days.
Such reactions of the population, but also failures of the local self-
government to conduct evacuation, prompted the analysis of the level of
awareness among population about vulnerability to flooding and their
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consequences in the Belgrade region, i.e. in the territory that is particularly
susceptible to this natural disaster. Correlation between education and natural
disaster risk reduction is a very important research question. A large number
of researchers have examined the connection between knowledge and natural
disaster response preparedness (Muttarak & Pothisiri 2013, Ocal 2010;
Authors, 2015). The relevant literature provides a wide range of definitions of
natural disaster preparedness, which can conditionally be reduced to
knowledge and specific activities undertaken both proactively and reactively
in order to prevent or reduce the negative consequences of natural disasters.
Guided by the results of the aforementioned research studies, we conducted a
survey to examine knowledge as one of the elements of preparedness for
responding to a natural disaster caused by flooding. In this research, we
decided to examine students’ knowledge in terms of determining a strategy of
further action and enhancement of preparedness.

METHODS

Bearing in mind the frequency and consequences of catastrophic
floods that occurred in the Republic of Serbia in 2014, the authors of the
paper examine the level and factors of impact on the knowledge of secondary
school students in Belgrade concerning natural disasters caused by flooding.
The knowledge of students is viewed as one of the most important elements
of preparedness to respond to such natural disasters. The research was
conducted with the aim of providing a scientific explanation of the existence
of correlation between certain factors (gender, age, parents ‘education, school
achievement, media, previous experience, fear) and the students' knowledge
about natural disasters caused by flooding. The survey included secondary
schools in the City of Belgrade.

The survey was conducted on the sample of 3,498 respondents. The
respondents were selected by the proportional stratified sampling from the
population of secondary school students in Belgrade, which consisted of
63,106 students in 2014. The first criterion for stratification was that
secondary schools had to be from the municipalities affected by the
consequences of flooding, and these were eleven of seventeen municipalities
in the City of Belgrade. The second criterion for stratification was to include
the secondary schools focused on social sciences and the secondary schools
focused on mathematics and natural sciences, which together have 39,017
students. An independent random sample, constituting 8.96% of the
subpopulation, was drawn from the thus defined stratum. This means that 19
secondary schools, 10 socially oriented and 9 mathematically oriented, were
randomly selected from 54 secondary schools in the affected Belgrade
municipalities, making up 35.18% of the subpopulation. Furthermore, by
applying the method of random selection from the list of available
classrooms, 2 - 6 classrooms from K1, K2, K3, and K4 (depending on



1262

the number of classrooms in a particular school) were selected, and then
all students who attended classes in the selected classrooms on that day
were surveyed. This technique of sampling provided satisfactory
representativeness of the sample, and the sample size ensured reliability of
conclusions about the basic group/population.

We checked the representativeness of the sample against the
characteristics of the general student population. Thus, for example, male
students constituted 49.8% of the sample, while female students accounted
for 50.2%. As regards the structure of the sample in terms of school grade,
level of interest in certain professions for which the students are educated,
educational structure and employment status of parents, there is also a
significant degree of matching.

A specially designed instrument was used in the survey. It included 7
items related to independent variables (gender, age, education of mother and
father, employment status of parents, household members, average grade in
school) and 20 questions relating to knowledge of students about flooding
(questions regarding knowledge, perception and familiarity with safety
response procedures, fear, education acquired in school and in the family,
consequences, desire to learn more, feeling of being protected in schools,
training, introduction of subjects, ways and willingness to obtain information,
flooding experience, etc.). The instrument was corrected, in terms of sentence
errors and the order of some questions, based on the results obtained from the
pilot surveys conducted in 2013.

With respect to the analysis, two approaches are applied to determine
what really affects and what ostensibly affects student knowledge about
floods. The first approach examines the correlation of the actual knowledge,
which involves identifying the definition of floods, of students about floods
and the selected influencing factors, whereas the second approach examines
the relationship between student “flooding preparedness perception” and their
own knowledge and selected influencing factors.

Seeking the correlation between different characteristics of the
respondents and their knowledge and familiarity with safety procedures
for responding to natural disasters caused by flooding, we opted the chi-
square test of independence (Chi-Square - x°). Before the statistical analysis,
we ensured that there was no violation of one of the assumptions of the chi-
square test in terms of the cell frequency, which should be 5 or more (i.e. at
least 80 percent of the cells must have the expected frequency). In cases
where such assumption was violated, we combined certain group or used
other tests, such as the Fishers Exact Probability Test. In determining the
level of significance, we chose a significance level of 5%. In order to
examine the effect size, we used the Cramers V, which takes into account the
degrees of freedom. According to Cohen (1988), there are the following
criteria: small < 0.10, moderate 0.10 - 0.30 and large > 0.50.
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Miadenovac

Lazarevac

Figure 1. The municipalities affected by floods in Belgrade/Serbia.

Based on the analysed degree of vulnerability of the national
territory to flooding as a natural disaster, the city of Belgrade was identified
as the most vulnerable and selected to be the territory of research. Belgrade
is the largest and capital city of the Republic of Serbia with the population
of 1,669,552 inhabitants, or 22% of the total population of the country,
including 65,561 secondary school students or 3.93% of all inhabitants of
Belgrade (data of the Statistical Office of the Republic of Serbia, 2013).
The city covers an area of 3227 km? (3.6% of the national territory). In this
area there are 17 city municipalities, of which eleven were affected by
flooding because they are positioned in the basins of two large international
rivers, the Danube and the Sava (Pan-European Corridor No. 7), and in the
area of a large number of torrential watercourses, the most important being
the rivers Kolubara and Topciderska (Figure 1). In May 2014, some of the
affected municipalities suffered the biggest damage by flooding, since the
beginning of flood damage assessments.

RESULTS

Although it may seem that secondary school students are familiar
with the phenomenon of floods, we have learnt that their knowledge is



1264

not satisfactorily. In fact, as many as 94.8% of secondary school students
responded that they knew what a flood was. We asked the survey
respondents, who claimed to know what a flood was, to circle the correct
answer (out of five offered) to the question: "What is a flood"? The question
was answered correctly by 87.7% of the students and incorrectly by 11.7% of
them. However, some of the respondents who said that they did not know
what a flood was circled the correct definition of flood, so that the total
percentage of the respondents who knew what a flood was equalled 91.3%.
The survey results show that 79% of the respondents know how to behave in
the event of flood, which makes 70% of those who have knowledge about
this natural disaster.

The survey results indicate (Table 1) that there is a statistically
significant correlation between gender and perception of floods (° =
19.09, df = 2, p = 0.000, V = 0.073), knowledge about floods (5> = 15.55,
df = 2, p= 0.000, V = 0.078), and disaster preparedness (x> = 14.78, df = 2;
p = 0,000; V = 0,074). Most female respondents (97.8%) answered that they
knew what a flood was, while most male respondents (4.9%) answered that
the y did not know; most female respondents (90.8%) responded correctly to
the question of what best described a flood, while male gave the majority of
incorrect answers (13.6%); most male respondents (80.7%) circled the
correct response procedure, while most female respondents (25.4%) circled
the incorrect response procedure.

The results of the survey show that (Table 1) there is no statistically
si%niﬁcant correlation between the respondents’ age and perception of floods
(x" =1.21, df = 2, p = 0.124), knowledge about floods (y° =2.14,df =2, p =
0.211) and flood disaster preparedness (y* = 1.78, df = 2, p = 0.14).

The results suggest that there is a statistically significant correlation
between the education of respondent’s father and perception of floods (x* =
10.49 df = 8, p = 0.000; V = 0.18 — moderate influence), knowledge about
floods (y* = 49.25 df = 8, p = 0.000, V = 0.07) and flood disaster
preparedness (x> = 15.15 df = 8, p = 0.000, V = 0.07). The respondents
(97.5%) whose fathers have higher education knew what a flood was, while
fewer respondents (12%) whose fathers have an academic degree affected
negatively.

The respondents (90.7%) whose fathers have university education
responded correctly to the question of what described a flood, while 25%
incorrect answers were given by the respondents whose fathers have
completed only primary education. The respondents (91.1%) who have one
employed parent, circled the correct response procedure, while most (16.7%)
respondents whose both parents are employed, circled the incorrect response
procedure. Hence, there is a statistically significant correlation between
education of the respondent’s mother and perception of floods ()(2 = 87.94 df
= 8; p = 0.000; V = 0.17 - moderate) and knowledge (> = 11 df = 8, p =
0.002 > 0.05, V = 0.1 - small) about floods. There is no statistically
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significant correlation between the mother’s education and flood disaster
preparedness for responding to such situations (;° = 35.39 df = 8p = 0.20 >
0.05). The respondents (97.2%) whose mothers have university education
responded that they knew what a flood was, while 12.1% of the respondents
whose mothers have only primary education answered negatively;
respondents (89.1%) whose mothers have university education answered
correctly to the question of what best described a flood, while 18.5% of
incorrect answers were given by the respondents whose mothers have an
academic degree. These results were expected to a certain degree because
Serbia is still a patriarchal society where fathers usually have a dominant role
in the family. The results indicate that there is a statistically significant
correlation between school achievement and perception of floods (;° =
15.025, df = 2, p = 0.005 < 0.05, V = 0.04), knowledge about floods (y* =
52.520, df = 2, p = 0.000 < 0.05 V = 0.08), and flood disaster preparedness
(o7 = 28.981 df = 2, p = 0.000 < 0.05, V = 0.06) (Table 1). The respondents
(97.3%) with excellent school achievement answered that they knew what a
flood was, while 2,7% of the respondents with average school achievement
responded negatively; most respondents (92.1%) with excellent school
achievement answered correctly the question of what best described a flood,
while most (18.6%) incorrect answers were given by the respondents with
average school achievement; most respondents (80.3%) with excellent school
achievement (average grade — 4.5-5.00) circled the correct response
procedure, while most (19.2%) respondents with average school achievement
circled the incorrect response procedure. Such results were expected since the
knowledge about floods is equivalent to the knowledge acquired through
schooling and school achievement.

Table 1. Overview of the results of chi-square test
of independence for knowledge of flooding

Knowledge of flooding
Perceptions Knowledge
of knowledge about floods
x> df  p v x> df p v

Sex 1903 2 0,00 0,07 1555 2 0,00 0,07
Years 6,83 6 033 047 17,75 6 0,07 0,07
Father's education 1004 8 0,00 0,18 49,25 8 0,00 0,12
Mother's education 8794 8 0,00 0,17 3539 8 0,00 0,0
Education at school 925 2 0,01 0,05 6,64 2 0,03 0,04
Education in the family 10,21 2 0,06 0,05 774 2 002 0,05
Fear of floods 17,09 4 0,00 0,07 777 4 0,01 0,05
Television 91,47 2 0,00 0,17 4520 2 0,00 0,12
Radio 0,40 2 0,98 0,00 066 2 0,01 451
Video Games 17,145 2 0,00 0,07 27,14 2 0,00 0,09
Internet 19,09 2 0,00 0,07 20,30 2 0,00 0,08
Lectures 161 2 044 002 1152 2 0,00 0,06
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According to the results of the survey, 65.7% of students heard
about floods as natural disasters in school, and 69.9% of them in the
family. This means that the topic of natural disasters is discussed more
among the family members than in secondary schools. Judging by the
results, there is a statistically significant correlation between school
education and perception of floods ()° = 9.252 df = 2, p = 0.010 < 0.05, V
= 0.05), and knowledge about floods (3 = 6.649 df = 2, p = 0.036 < 0.05,
V = 0.04) (Table 1). In addition, there is no statistically significant
correlation between school education and flood disaster preparedness (i
=0.092 df =2, p = 0.955 > 0.05) (Table 1). The respondents (97.1%) who
attended relevant school lessons answered that they knew what a flood
was, while 5% of those who did not attend such lessons responded that
they were not sure or that they did not know; the respondents (88.6%)
who attended relevant school lessons answered correctly to the question
of what best described a flood, while 11.4 of incorrect answers were
given by the respondents who did not attend such lessons.

In further research, we examined the correlation between flood
education in the family and the respondents’ knowledge. The results show
that there is a statistically significant correlation between flood education
in the family and perception of floods (5> = 10.211 df = 2, p = 0.006 <
0.05, V = 0.05), and knowledge about floods (x> = 7.743 df = 2, p = 0.021
< 0.05, V = 0.05). However, there is no statistically significant correlation
between flood education in the family and flood disaster preparedness (*
=3.259 df =2, p = 0.196 > 0.05) (Table 1). The respondents (97.1%) who
were educated within the family answered that they knew what a flood
was, while the others who did not receive such education responded that
they were not sure or that they did not know; most respondents (89.5%)
who were educated within the family answered correctly to the question
of what best described a flood, while 13.6% of the incorrect answers were
given by the respondents who were not educated within the family.

According to the results, the students are usually informed through
television (87.1%) and through the internet (58.9%), and more rarely
through lectures (27.1%), video games (14%) or radio (12.8). With
respect to the previous question about the desire to learn, we wanted to
examine the students’ preferences about the way in which they would like
to learn more about floods. We established that 57.1% of the respondents
wanted to watch educational films and series, 33.1% wanted to participate
in workshops, 21.7% wanted to attend lectures, 20.2% wanted to play
interesting video games, and 17.1% wanted to learn through case studies.
That is why we examined the correlation between the ways of obtaining
information and the respondents’ knowledge about floods. The results
indicate that there is a statistically significant correlation between lectures
as means of obtaining information and knowledge (* = 11.523 df =2, p =
0.003 < 0.05, V = 0.06), while there is no such correlation with the
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perception of floods (x> = 1.61 df = 2, p = 0.44 > 0.05) and flood disaster
preparedness (x> = 1.13 df = 2, p = 0.56 > 0-05) (Table 1). The respondents
(91.6%) who obtained flood related information from lectures answered
correctly to the question of what the best described a flood, while 12.5%
of incorrect answers were given by the respondents who did not learn
from lectures. Furthermore, the results indicate that there is a statistically
significant correlation between the obtaining of information through
television and perception of floods (32 = 91.47 df = 2, p = 0.00 < 0.05, V =
0.17), knowledge about floods (5 = 45.20 df = 2, p = 0.00 < 0.05, V = 0.12)
and flood disaster preparedness (x> = 10.78, df = 2, p = 0.005 < 0.05, V =
0.06) (Table 1). The respondents (97.7%) who obtained flood related
information through television answered that they knew what a flood was,
while 2.3% of the respondents who did not obtain flood related
information through television responded that they were not sure or that
they did not know; most respondents (89.9%) who obtained flood related
information through television answered correctly to the question what
best describes a flood, while most (10,01%) incorrect answered were
given by the respondents who did not obtain flood related information
through television; the respondents (79.8%) who obtained flood related
information through television circled the correct response procedure,
while 20.02% of the respondents who did not obtain flood related
information through television circled the correct response procedure. On
the other hand, the results show a statistically significant correlation
between the obtaining of information through video games and perception
of floods (x° = 17.15, df = 2, p = 0.000 < 0-05), knowledge about floods (x* =
27.14, df = 2, p = 0.000 < 0.05, V = 0.07) and flood disaster preparedness (x*
= 8.30, df = 2, p = 0.016 < 0.05, V = 0.09) (Table 1). 96.9% of the
respondents who did not obtain flood related information through video
games answered that they knew what a flood was, while 3.1% of the
respondents who obtained flood related information through video games
responded that they did not know. The respondents (89.4%) who did not
obtain flood related information through video games answered correctly to
the question of what best described a flood, while 10,06% of incorrect
answers were given by the respondents who obtained information through
video games; the respondents (84.3%) who obtained flood related
information through video games circled the correct response procedure,
while (15,7%) the respondents who did not obtain flood related information
through video games circled the incorrect response procedure. Further on, the
results indicate that there is a statistically significant correlation between the
obtaining of information through the internet and perception (;* = 19.091 df
=2, p=0.000 < 0.05, V = 0.07), knowledge (x* = 20.304 df = 2, p = 0.000 <
0.05, V = 0.08) and flood disaster preparedness (;* = 11.206 df = 2, p = 0.016
< 0.05, V = 0.06) (Table 1). The respondents (97.6%) who obtained flood
related information through the internet responded that they knew what a
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flood was, while 2,4% of the respondents who did not obtain flood related
information through the internet answered that they did not know; most
respondents (90.4%) who obtained flood related information through the
internet answered correctly to the question of what best described a flood,
while 13.9% of incorrect answers were given by the respondents who did not
obtain information through the internet. The respondents (80.9%) who
obtained flood related information through the internet circled the correct
response procedure, while 19.1% of the respondents who did not obtain
information through the internet circled the incorrect response procedure.

Table 2. Overview of the results of chi-square test
of independence for flood preparedness

Flood preparedness
2

\ X df p \
Sex 0,07 14,78 2 0,01 0,70
Years 0,07 9,80 6 0,13 0,05
Father's education 0,12 15,15 8 0,05 0,07
Mother's education 0,10 11,00 8 0,20 0,06
Education at school 0,04 0,09 2 0,95 0,01
Education in the family 0,05 3,25 2 0,19 0,03
Fear of floods 0,05 21,34 4 0,00 0,08
Television 0,12 10,78 2 0,00 0,06
Radio 4,51 0,10 2 0,03 0,04
Video Games 0,09 8,30 2 0,01 0,05
Internet 0,08 11,20 2 0,00 0,06
Lectures 0,06 1,13 2 0,56 0,19

It is very important to examine whether there is a correlation
between the respondents’ knowledge and their fear of flooding. Based on
the collected data, we have established that 44% of the respondents do not
have the fear of flooding, 31% have the fear of flooding, while 25% are
not sure. As regards the fear of flooding in school, it has been found that
40% of the students feel protected, 38% are not sure, while 22% of the
students do not feel safe in school. Judging by the results, there is a
statistically significant correlation between the fear of flooding and
perception of floods (x> = 17.099 df = 4, p = 0.002 < 0.05, V = 0.05), and
flood disaster preparedness (x° = 21.343 df = 4, p = 0.000 < 0.05, V = 0.05).
There is no statistically significant correlation between the fear of flooding
and flood knowledge (;* = 7.778 df = 4, p = 0.100 > 0.05) (Table 1). 97.8%
of the respondents who have the fear of flooding answered that they knew
what a flood was, while (2.2%) the respondents who do not have the fear
of flooding answered that they did not know; the respondents (82.3%)
who have the fear of flooding circled the correct response procedure, while
(17.7%) the respondents who do not have such fear circled the incorrect
response procedure.
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DISCUSSION

The issue of correlation between gender and preparedness for
responding to flooding as natural disaster is a current topic (Ikeda, 1995;
Mulilis. 1999). Comparing the results with previous surveys, some matching
results are noticeable, particularly with respect to a better preparedness of
female respondents in terms of knowledge about natural disasters (Tomio
et al. 2014). Examining the preparedness for responding to natural
disasters at the level of household, Tuohy et al. (2014) also concluded
that women were more prepared.

The correlation between age and knowledge or preparedness to
respond to natural disasters is also an important issue. Numerous studies
have confirmed that senior citizens are better prepared to respond), have
more knowledge, but also experience more serious consequences due to
physical weakness.

Starting from the research studies that indicate that the level of
education has an impact on reducing the conseguences of natural disasters
(Ocal 2011), we wanted to examine whether there was a correlation between
the educational level of the parents and students’ knowledge about floods as
natural disasters. Muttarak and Pothisiri (2013) confirm that the level of
formal education of individuals is correlated with their preparedness to
respond to natural disasters, which is operationalised through knowledge,
plans, stocks, etc. Edwards (1993) confirmed that the level of education is
correlated with natural disaster preparedness. Accordingly, it was expected
that the students whose fathers have higher education would show more
knowledge, taking into consideration that they possess knowledge that can be
transferred to their children. The results are similar with respect to the
education of mothers.

The places or media from which the respondents obtained information
about floods have emerged to be a primary factor of influence on the
knowledge of respondents related to flooding as a natural disaster. It is well
known that children receive their first knowledge at home from household
members, in school from teachers, but also through the process of non-formal
education. In addition to the aforementioned, certain skills are acquired
through watching television, using the internet, playing computer and video
games, etc. Shaw et al. (2004) have established that education acquired in the
family and local communities in Japan has a greater influence than education
acquired in schools. On the other hand, Ocal (2011) states that students who
have some form of education about natural disasters in schools have a higher
level of knowledge and it is based on scientific facts, while the knowledge
acquired within the family and from the media are without structure,
unsystematic and can lead to misconceptions and inaccurate information.

Similar results are presented by Shiwaku and Shaw (2008) who
point out that the students in Maiko who were trained in natural disasters
in school have a high level of perception. These results are confirmed by
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Ronan et al. (2001). Shiwaku et al. (2007) point out that school lessons
about natural disasters can raise awareness about associated risks, but
cannot provide a good insight about the importance of prevention measures,
as evidenced by the results of our further research. The results of the survey
conducted in Nepal by Shiwaku et al. (2007) confirm the correlation between
education in the family and natural disaster knowledge. The aforementioned
research studies were conducted in the countries with a developed disaster
education system that includes families, schools and local communities.

The research conducted in Japan with the aim of determining
which factors influenced the awareness of students about natural disasters
revealed that school had a small impact on the level of disaster awareness
(Shaw et al. 2004). The results of the survey conducted in Nepal by
Shiwaku et al. (2007) confirm the correlation between education in the
family and natural disaster knowledge. The aforementioned research
studies were conducted in the countries with a developed disaster education
system that includes families, schools and local communities. Kurita et al.
(2006) established through research that audio-visual methods of
disseminating knowledge about tsunami were the most effective ones. They
also highlighted that students had acquired a large part of knowledge
through the media. The way in which the students obtained flood related
information is a potential factor on which their knowledge depended.

CONCLUSION

Judging by the results of the research, there is a statistically significant
correlation between the gender of the respondents, on one hand, and
perception, knowledge and disaster preparedness for responding to natural
disasters caused by flooding, on the other hand. Female respondents have a
better perception and knowledge, while male respondents are more prepared
to react in such situations. Flood education should focus on developing the
capacity of girls to respond, and on developing boys’ perception and
knowledge of floods. On the other hand, such a statistically significant
correlation does not exist with the age of the respondents or previous
experience of their fathers, mothers, grandfathers and grandmothers.
Furthermore, the results show a statistically significant correlation between
the education of the father and mother, on one hand, and knowledge,
perceptions and disaster preparedness for responding to natural disasters
caused by flooding on the other hand. In addition, the results indicate a
statistically significant correlation between education in the family,
perception and knowledge of natural disasters caused by flooding. When
it comes to education in school, it is also correlated only with perception
and knowledge. The fear of flooding affects the perception and familiarity
with safety response procedures. A statistically significant correlation has
been established between the obtaining of flood related information
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through television, the internet, video games, radio and lectures, and
knowledge of natural disasters caused by flooding. On the other hand,
there is no correlation between the radio and lectures, and the perception
of flooding.

The research results indicate a great importance of education about
natural disasters caused by floods, both in school and in the family. In view
of that, the educational policy makers can use these findings to perform a
thorough analysis of primary and secondary school curricula and determine
to what extent the relevant content is incorporated in the curricula.
Undoubtedly, it imposes on us an obligation to continue researching this
topic and find strategies of working with students in a way to enhance their
preparedness for responding to natural disasters caused by flooding.
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3HAILE YYEHUKA CPEAIBUX HIKOJIA Y BEOI'PALY
KAO EJIEMEHT CHPEMHOCTH
3A PEATOBAIBE HA IIOIIVIABE

Baagumup M. HBeTKOBth, Munan JInnosan?, Boban Mm]ojlcomﬂ'l1
'KpnmunamicTrako-nonummjcka akagemuja, beorpan, Cp6uja
2 .
Yuausepsuret y beorpany, @axynrer 6e36ennoctu, Cpouja

Pe3ume

Tlocnennire momnaBa koje cy 3axBaTtmie Teputopujy CpOuje Tokom 2014. romune
yKazajie Cy Ha BUCOK HHBO HECIIPEMHOCTH rpaljaHa 3a pearoBame y HaCTalloj CHTYalHju.
PykoBonehu ce TMe, OCHOBHA HJicja OBOT HCTPKUBAKA j€ J]a C€ MCIUTAjy HUBO U TI0-
BE3aHOCT ofipeljeHnX (hakTopa ca 3HAKEM YUEHHKa O TOIUIaBaMa Kao MPUPOJHHM KaTa-
crpodama. L{up ucTpakuBama MPEACTaB/ba HAYYHO O0jallibermhe IMOBE3AHOCTH 3HAMKA
Y4YEHHKA O MoIuIaBamMa M NoMeHyTHX (dakropa. VictpaxkuBame je CIpOBEAEHO ca HJbeM
HAy4JHOT 00jallliheHha MOCTOjama MoBe3aHocTH oapehennx dakropa (o, roaute, oopa-
30BakE POANTEIHA, YCIIEX Yy IIKOJHU, MEIHjH, IPETXOJHO MCKYCTBO, CTPax) ca 3HAHmEeM
y4EHHKa O TIPUPOJTHUM KaTacTpodama n3a3BaHUM IoIIaBaMa. VcTpaxkuBameM cy o0y-
xBaheHe cpenme mKoje Ha monpyyjy ['paga beorpana. MctpaxkuBame je cipoBeneHo Ha
y30pky ox 3498 ucnuranuka. VMcnuranuiy cy nzaOpaHu METOAOM IIPONOPLUOHATHOT
cTpaTH(HUKOBAHOT y30pKa M3 MOIMyJNalKje YUeHNKa CpeAnHX mKona y beorpany, koja je
2014. roqune 6pojana 63.106 yuennka. Kao mpBu KpuTEpHjyM 3a CTpaTH(PHUKOBABE y3e-
Te Cy Cpe/iEbe LIKOJIe U3 OMIITHHA Koje Cy Omie moroljeHe mociequiama moriasa, a To
je jemanaect of ceqamuaect omutrHa ['paga beorpana. Kao npyru kpurepujym 3a crpa-
TH(UKOBaE y3eTe Cy CPelibe IIKOJE JPYIITBEHOT YCMepermha M CPelibe IIKOJEe MpH-
POIHO-MaTEMaTHUYKOT ycMepema Koje 3ajeaHo uMajy 39.017 yuenuka. 13 Tako neduan-
CaHOI' CTpaTyMma M3BYYEH je HE3aBHCHH CIIy4ajHH Y30paK Koju umHH 8,96% mommo-
HyJanuje, OAHOCHO, U3 54 Georpajcke Cpelrbe LIKOJNEe Yy YrPOXKEHUM OMIITHHAMA, Ha
ciydajaH HauuH u3abpano je 19 cpenmbux mkona, u To 10 apymreeHor u 9 mpupoaHo-
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MaTeMaTHIKOI' ycMepema, o 4nHn 35,18% noxnomynanuje. Hagame, Merogom ciry-
YajHOT o/fabupa ca CIIcKa PacloIOKUBUX YIHOHHUIA, n3abpaHe Cy o[ 2 yIHOHHMIE 10 6
YYHOHHMIIA IPBOT J0 YETBPTOT paspesa (y 3aBHCHOCTH 0] Opoja YUHOHHLA Y KOHKPETHO]
IKOJIN), & TIOTOM Cy Y n3a0paHUM y4HOHHUIIaMa aHKETUPAHU CBU yYYEHHIU KOJU CY TOT
JlaHa MPUCYCTBOBAJIM HAcTaBH. [IprMeHOM HaBelleHe TeXHUKe y30pkoBama 00e30ehena
je 3amoBospaBajyha penpe3eHTaTHBHOCT y30pKa, a BEIMYMHOM Y30pKa IOY3aHOCT Y 3a-
KJbY4HBaEy HA OCHOBHOM CKYITy — IOITYJIaIHjH.

PesynraTtu uctpaxxkusama ykasyjy Ha TO J1a Ha 3HamE O TOIUIaBaMa yTHIy I0N yde-
HMKa, 00pPa30BaHOCT M 3aIIOCIEHOCT POJUTEIhA, 00pa30Bame Y IIKOIH U MOPOJUIIM, TOK
Ha TT03HaBame 0e30eTHOCHE IPOoLeype 3a pearoBamke IMPHUIIMKOM IT0ILIaBa YTUIY CTPax,
HoJI ¥ 00pa30BaHOCT poauTesba. HaBeneHu pe3ynTaTr ce MOr'y HCKOPHCTUTH MPHIHKOM
OCMHIIUbaBaka CTpaTerdja oOpa3oBHHUX NPOrpama, INTO OW JOMpUHENO yHampehemy
CIIPEMHOCTH 3a PearoBame y yCIOBHMA IPUPOAHNX KaTacTpoda H3a3BaHUX MOIIaBaMa.

JloGujenn pe3ynTaty ykasyjy Ha BEJIMKU 3Hauaj eIyKalije O MPUPOIHUM KaTacTpo-
(ama M3a3BaHUM IOIIaBaMa y HIKOJaMa M nopoauiama. CXoJHO TOMe, TBOPLH 00pa-
30BHHX MOJINTHKA MOTY Ha OCHOBY OBHX Hajla3a M3BPILHTH JCTAJbHY aHAIN3y HACTaB-
HHX IUTAaHOBA M IPOTpaMa 3a OCHOBHY M CpeIiby IIKOIY U YTBPAUTH Y KOjOj MEpH CY
OBaKBH HACTAaBHH CapiKajH YKJbYUEHH Y HacTaBHE mmporpame. CBakako, To Hac 00aBe3y-
je Ia ¥ ajbe BPIIMMO HCTPaKHBaba Ha OBY TeMy U POHAIA3UMO CTpaTeTHje JenoBama
Ha yUeHHKE y Wby HOIM3amha HUBOA (UXOBE CIIPEMHOCTH 32 PEaroBambe y MPUPOIHIM
KaTacTpodama H3a3BaHUM IIOTIIaBaMa.



