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Abstract: This paper presents quantitative research results regarding students’ attitudes
and preferences towards disaster learning multimedia to enhance preparedness. The
research was conducted during February and March 2021, where the respondents' answers
were collected by sending an online survey questionnaire electronically to the email
addresses of high schools. The general hypothesis refers to verifying the claim that the
application of multimedia in children's education in schools about disasters ensures that
students are acquainted with disasters and develop skills for safety and risk management
in case of disasters. The regression model within the conducted research confirmed that
the education of students through multimedia has the most significant impact on safety
and risk management in disasters. Future directions of research in this field should move
towards the analysis of different simulation models that can be of great help to acquaint
students with the dangers arising from disasters. Given that simulation has proven to be an
effective tool in acquiring knowledge, their application in educating students about
disasters would inevitably have significant effects.
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Introduction

Social media empowers local communities by enabling interactive communication and
strengthening cooperation with disaster relief agencies. The application of social networks
plays a significant role in reducing the risk of disasters. Their role is reflected in raising
awareness of the existing dangers in the environment and educating about preventive
measures as an essential factor in mitigating or eliminating the consequences of disasters
(Cvetkovic et al., 2018; Palen & Hughes, 2018; Yan & Pedraza, 2019; Page, 2021). They
also play an essential role in informing citizens, collecting aid for affected people and the
vulnerable. In addition, the use of social networks has negative consequences, which are
primarily related to misinformation, raising fear levels, and the like. Through social
networks, users can get acquainted with risk maps in the areas they live. An interactive
online campaign improves the level of emergency preparedness (Houston et al., 2015;
Anson et al., 2017; Ghosh et al., 2018; Aleksandrina et al., 2019; Kumiko & Shaw, 2019;
Mano & Rapaport, 2019; Ocal, 2019). On that occasion, it is possible to use videos, text,
and photos to get acquainted with the characteristic dangers of a given area. There was a
great interest in the use of social networks in order to exchange information about
disasters, primarily due to concerns for the safety of other people. In order to make the
most efficient use of social networks in disseminating information about disasters, it is
necessary to educate users on how they can help emergency rescue services in carrying
out activities aimed at reducing the risk of disasters (Cvetkovi¢ et al., 2018; 2021; TeSi¢ et
al., 2020; Durlevié¢, 2021; Langovi¢ et al., 2021;).

Policymakers have focused on developing a new approach to persuading people and
creating leaps in disaster risk reduction (Kostadinov et al., 2017a, 2017b; Petrovi¢ et al.,
2021), such as training children, the general public, especially vulnerable people, taking
into account the increased risk of disasters and vulnerability to climate change,
development, increased inequality in income and low host readiness (Morrow, 1999;
Brodie et al., 2006; Kagawa & Selby, 2012; Bosschaart et al., 2016). Disaster education
aims to provide knowledge, skills, motivation to individuals and groups to reduce their
vulnerability to disasters. Even educating vulnerable people makes practical actions for
other people or communities (Rohrmann, 2008). Disaster education is a practical,
logistical, and cost-effective risk management strategy (Center, 2008). Research has
confirmed that poor awareness and inadequate understanding of risk negatively affect
people’s readiness, response to hazard warnings, personal protection measures, and
recovery (Wisner, 2006). Special training and attention are provided with the assistance
of professional and certified personnel should be directed towards vulnerable people due
to their limitations and the conditions in which they live (Muttarak & Pothisiri, 2013;
Rundmo & Nordfjaern, 2017).

Children, particularly those who are enrolled in school at the time of the disaster, are
among the most vulnerable demographic groups during a disaster. During the disasters,
school buildings were destroyed, taking precious lives of children and teachers and
stopping access to education after the disaster. Renovation of these schools can take years
and is very expensive (Selby & Kagawa, 2012). Incorporating disaster awareness into
school curricula usually has long-term value (Carter, 2008). Mangione et al. (2013)
confirm that disaster and risk education should be part of the national curriculum of
primary and secondary schools and be included in several school subjects, such as
geography, social sciences, biological sciences, forensics, physics, history. Various
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educational materials are available today and can raise awareness and gain knowledge
about disaster management.

When developing a disaster risk reduction educational plan, it is important to weigh
the benefits and drawbacks of various approaches. While social and video games may
raise awareness and understanding about catastrophes, simulations have a special
position. Participants may learn about disasters and the inherent uncertainties and
hazards that come with them via simulations of real events. Modern schooling is heavily
reliant on multimedia. The concept involves using sound, text, and video to create
interactive encyclopedias and instructional discs. Multimedia is a mix of many
technological mediums. To produce auditory and visual effects in classrooms using color
text, graphics, animation, and music is a goal of educational presentation (Budi, 2006).
Images, videos, and animations talk louder than words. Therefore, students more quickly
absorb information while viewing multimedia presentations (Solakovi¢, 2018).

Learning about disasters and how to react in such situations is crucial in reducing the
risk of disasters. This type of learning should become an integral part of every society, and
as such, it should be integrated into school curricula, and children should be introduced
to knowledge about disasters as soon as possible. For these reasons, the authors examine
students’ attitudes and preferences towards disaster learning multimedia to enhance
preparedness.

Materials and methods

The research aims to examine the interrelationship between educating students about
disasters through multimedia. Exploring the connection between educating students
about disasters and reducing the risk of disasters also means considering different ways of
acquiring knowledge about disasters and their impact on good action in the event of
disasters. The impact of the school’s cooperation with professional institutions in
transferring knowledge and experiences about disasters was examined to determine the
interrelationships between educating students about disasters through multimedia and
reducing the risk of disasters. Also, the impact of acquiring knowledge about disasters
through other subjects in high schools on the connection between educating students
about disasters through multimedia and reducing the risk of disasters was examined.

The second segment of the research aimed to assess the extent to which multimedia
content is used in the school in order to improve teaching and acquire knowledge from
disasters, as well as how familiar students are with disasters, and with adequate response
and action in case of disasters. Knowledge and information about the education of
students through multimedia in school was obtained through the evaluation of the stated
claims. Through these claims, there was a decline in the extent to which the use of
multimedia is represented in the school, how much knowledge is gained through its
application, how much students are involved in their preparation and development, and
whether students are introduced to various evacuation exercises through multimedia and
practical examples. Also, by evaluating the stated claims, the students indicated the extent
to which they are familiar with the different segments of disaster risk reduction. First of
all, the evaluation of the stated claims revealed data on how much students are aware of
disasters, with adequate response in case of their occurrence, preventive and safety
actions, and risk management in disasters. The students evaluated the stated statements
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using the Likert scale, where they stated on a scale from 1 to 5 to what extent they agree
with the stated statements, where 1 - do not agree at all, 5 - agree at all.

The research was conducted during February and March 2021, where the answers
and attitudes of the respondents were collected by sending an online survey questionnaire
electronically to the email addresses of high schools. The research was aimed at final year
students of secondary vocational schools and gymnasiums. Students’ attitudes regarding
the acquired knowledge about different types of disasters through the acquisition of
knowledge through the study of different subjects during secondary education were
examined.

In designing the research hypotheses, we started from previous research that dealt
with analyzing students’ education about disaster risk reduction. The application of
computer games, simulations, and educational videos in schools can raise the level of
readiness of students and citizens to react in case of disasters (Cvetkovi¢ & Katarina,
2019). Research shows that students can actively participate in implementing safety
measures in schools and work with teachers and other people in the community to reduce
risk before, during, and after disasters (UNICEF, 2011). The role of teachers is to build
disaster awareness through the curriculum (Kartal et al., 2018; UNESCO, 2014).

The general hypothesis refers to the verification of the claim that the application of
multimedia in the education of children in schools about disasters ensures that students
are acquainted with disasters and that they develop skills for safety and risk management
in case of disasters. Concerning the general hypothesis, the paper starts from three
particular hypotheses:

e Particular hypothesis 1. Variables of student education through multimedia show
statistically significant correlations with variables of disaster risk reduction.

e  Particular hypothesis 2. Variables of student education through multimedia show
statistically significant correlations with variables of disaster risk reduction with a
moderative effect of cooperation with professional institutions.

e  Particular hypothesis 3. Variables of student education through multimedia show
statistically significant correlations with variables of disaster risk reduction with a
moderating effect of acquiring knowledge about disasters from other subjects.

Basic characteristics of respondents

The research sample included 376 students. The research was aimed at many high schools
in the Republic of Serbia. However, given the low response, the survey covered 25 high
schools, including about 5% of the total number of high schools that educate children in
the Republic of Serbia. The most significant number of students who responded to the
research are from the following schools: Aviation Academy and Sports Gymnasium from
Belgrade, Technical School "Ivan Sari¢" and Chemical-Technological School from
Subotica, Technical School from Vlasotince and Technical School from Uzice. Considering
that the surveyed students are in the final years of high school, they are adult children
whose ages are 18 (88%) and 19 (12%) years. When it comes to the gender of the
respondents, it can be said that the research covered a relatively equal number of genders,
i.e., 190 (50.5%) male respondents and 186 (49.5%) female respondents participated. The
most significant number of students, 156 (41%), achieved perfect results, slightly fewer 141
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(38%) achieved excellent results. About 73 (19%) students achieved good results in school,
while 6 (2%) stated that they achieved good success.

Questionnaire Design

Data on students’ attitudes towards disasters and their knowledge about them were
collected through a survey. The survey questionnaire consisted of two segments. The first
segment referred to general issues related to students - respondents. In this segment,
respondents cited general questions related to gender, age, level of education of father and
mother, who makes up the community in which they live. In addition, information was
obtained within this segment on how they are familiar with various disasters and through
which sources they are most aware of them. The questions were also related to whether
the knowledge about disasters comes through the study of other subjects in school and
whether they might prefer to have a subject that would deal exclusively with the analysis
and knowledge of disasters. Then, through the questions, it was found out whether the
school cooperates with certain professional institutions on improving knowledge in the
field of disasters and whether the parents of students are involved in that process.
Respondents stated whether members of their families were involved in some disasters.

Analyses

After preparing the collected data, we proceeded to the analysis of individual questions,
the results of which are presented by tabulation to determine the empirical distribution of
the analyzed variables. In addition, after the descriptive statistics and the analyzed
variables used in the research, a correlation analysis of the mentioned variables was
approached to define the mutual relations and relations between them (Tabachnick et al.,
2007). Regression analysis defined the individual influence of the analyzed variables. The
collected data on the research were processed in the statistical program SPSS Statistics

25.
Results

Several questions aimed to determine the extent to which students were familiar with
certain types of disasters, how they came to know about them, and whether anyone close
to them was a participant in the disasters. According to the research results, the students
pointed out how they most often get information about disasters and gain knowledge
about them. The following graph indicates the structure of the respondent’s response.

Based on the data shown in Fig. 1, most respondents stated that information on
disasters is obtained by searching data on the Internet, which is considered by almost half
of the respondents 185 (49.2%). Approximately 105 (27.9%) respondents came to know
about information through the media, while 40 (11.2%) stated through conversations with
family members. Only 28 (7.4%) students stated that learning about disasters comes
through learning at school, while the smallest number stated through social and video
games, i.e., 16 (4.3%). In light of the fact that the study was done in vocational high
schools, where broad topics (such as geography, which provides an opportunity to discuss
disasters) are underrepresented, this is a reasonable conclusion. The extent to which the
surveyed students are familiar with the different types of disasters can be seen based on
Tab. 1.
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Fig. 1. Frequency of sources of knowledge and information about disasters by students

Tab. 1. Familiarity of students with the essential characteristics of disasters.

Disasters Not fully aware | Not familiar with it | Familiar with it | Fully aware
Earthquake 40 (10.6%) 144 (38.3%) 180 (47.9%) 12 (3.2%)
The flood 32 (8.5%) 125 (33.2%) 212 (56.4%) 7 (1.9%)
Landslide 102 (27.1%) 160 (42.6%) 110 (29.2%) 4 (1.1%)
Forest fires 37 (9.8%) 121 (32.2%) 208 (55.3%) 10 (2.7%)
A pandemic 13 (3.5%) 64 (17%) 270 (71.8%) 29 (7.7%)
An explosion 81 (21.5%) 133 (35.4%) 149 (39.6%) 13 (3.5%)
Accidents 109 (29%) 152 (40.4%) 109 (29%) 6 (1.6%)

The research aimed to determine the extent to which students are familiar with the
following types of disasters: earthquakes, floods, landslides, pandemics, fires, exposures,
and accidents. Based on the research results, it can be seen that they are most familiar
with these disasters. Of the analyzed disasters, the most significant number of students
(71.8%) are familiar, while a significant number (7.7%) are fully aware of the pandemic.
Given the current global situation with the coronavirus pandemic, it is inevitable that
there is a large amount of information and knowledge coming to students. Therefore, a
great deal of information and knowledge about this type of disaster is apparent. The
students cited fire and floods as disasters known to them. Frequent floods in our country
and the great floods from May 2014 indicate that a large amount of information about this
catastrophe is placed through the media. Of the mentioned disasters, the students stated
that they were the least familiar with accidents, where a large number of them stated that
they did not know this type of disaster, which is considered by 29% of the surveyed
students.

The research indicated that students are primarily users of social networks, which
367 (97.6%) students considered, while 9 (2.4%) stated that they do not use social
networks. Of the total number of students who participated in the research, 60 (16%)
stated that some of their family members experienced direct or indirect consequences of
the disaster. On the other side, 216 (84%) stated that they did not have such a case in the
family. When it comes to the cooperation of the school with professional institutions
(Sector of emergency management, Serbia water, Civil protection units, etc.) in terms of
acquiring knowledge about disasters, 174 (46.3%) students stated that their school

84



cooperates with such institutions, while 202 (53.7%) gave a negative answer. About 125
(33.2%) students believe that the school finds ways to involve parents in cooperation to
more effectively acquaint students with disasters, while 251 (66.8%) stated that such
cooperation does not exist. Disaster learning is the subject of study through the contents
of other subjects, a statement with which a more significant number of students agree 204
(54.3%), while the negative to this question was given by 172 of them (45.7%). That
students are interested in this area and ready to acquire knowledge about disasters
through the introduction of a new subject in the field of disasters was confirmed by the
fact that a slightly higher number of students, 199 (52.9%), said they were in favor, while
against the introduction of a new subject 177 (47.1%) students.

The research segment analyzed the application of multimedia content in disaster
learning and the impact that learning has on reducing disaster risk. This section of the
study examined factors indicating student education via multimedia and disaster risk
reduction. Tab. 2 presents descriptive statistics of the analyzed variables of student
education through multimedia, where the mean, minimum and maximum value, standard
deviation, and variable labels that will be used in further research are listed.

Tab. 2. Descriptive statistics of variables student education through multimedia

Variable Label N | Min | Maks | Mean SD
Multimedia application EUM1 | 376 1 5 2.77 | 1.252
Multimedia learning EUM2 | 376 1 5 3.15 | 1.277
Student involvement EUM3 | 376 1 5 3.24 | 1.256
Simulation via multimedia | EUM4 | 376 1 5 3.66 | 1.281
Multimedia visualization EUM5 | 376 1 5 3.78 | 1.210

Based on the research results of descriptive statistics in Tab. 2, we can see that all
variables of student education through multimedia are rated above the average value,
which is 2.5. The lowest rated variable is multimedia, which only indicates that this type
of learning is not sufficiently represented in high schools. The best-rated variables, which
significantly exceed the average knowledge, are visualization and simulation via
multimedia. This is precisely the advantage of this type of learning because teenagers and
young adult citizens can gain complete insight and experience the actual visual effects of a
catastrophe through this technology’s possibilities. Therefore, various evacuation
exercises and practical examples of disasters and actions can provide students with
valuable knowledge and experiences that can help them in their occurrence. Tab. 3
presents descriptive statistics of disaster risk reduction variables, where the mean value,
assessed by students, minimum and maximum value, and standard deviation are given.

Tab. 3. Descriptive statistics of disaster risk reduction variables

Variable Label| N |Min|Max|Mean| SD
Knowledge of disasters|SRK1|376| 1 | 5 |3.46|.987
Adequate response SRK2|376| 1 | 5 |3.28 [1.094
Preventive action SRK3(376| 1 5 | 3.27 |1.119
Safety operation SRK4|376| 1 | 5 | 3.23 [1.095
Risk management SRK5|376| 1 | 5 |3.26 |1.159

Descriptive analysis of disaster risk reduction variables found that all analyzed
variables were rated significantly higher than the average value of 2.5, as shown in Tab. 3.
It can be seen that the best-rated variable is disaster knowledge, which only indicates that
students have some knowledge about the disasters they have acquired during their
previous schooling and collected from other sources of information, such as the Internet,
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the media, and indeed through the experience passed on to them by their family
members. Slightly lower scores, but relatively uniform, were given to other variables
related to disaster response, action, and management. The lowest rated variable is safety
action, which only confirms that children should be shown practical knowledge and
guidelines on how to behave in the event of a disaster. Based on the descriptive statistics
of the variables of student education through multimedia and the variables of disaster risk
reduction, a correlation analysis of the mentioned variables was performed, and their
mutual influence was determined. The following Tab. 4 shows the relations obtained by
correlation analysis.

Tab. 4. Pearson's correlation analysis between the variables of student education through
multimedia and the variables of disaster risk reduction

Application Learning Involvement Simulation | Visualization
of through f student through through

multimedia | multimedia | " SM*™S | myultimedia | multimedia
Kn(i)j‘;vizse%«‘; of 060" 347 303" 299" 268"
Adequate response .341" .386™ 273" 279" 257"
Preventive action .290™ .369" .242" .319" 231"
Safety operation .307" .406" .300™ .328" 285"
Risk management .280™" 423" 314" 272" 212"

*Correlation is significant at the level of 0.01.

These results show statistically significant correlations, which can be seen based on
the presented research results in Tab. 4. All shown correlations are positive and indicate a
moderate or significant correlation of the analyzed variables. The observed relationships
show that the variable learning through multimedia has a significant relationship with
risk management and safety in disasters. In addition, the mentioned variable achieved a
significant correlation with the variables adequate response and preventive action.
Therefore, it is concluded that the application of multimedia in educating students about
disasters can significantly contribute to adopting the necessary knowledge and skills
essential for preventive action, adequate and safe action in case of disasters. In addition,
multimedia in the acquisition of knowledge about disasters greatly influence risk
management, which is essential for reducing the consequences of a disaster. A critical
connection has also been established between multimedia summaries and the variables
preventive and safety action. Simulations significantly contribute to a realistic experience
of a disaster.

Through this type of learning, children more clearly adopt the necessary knowledge
about what to do to avoid possible disasters caused by man and how to behave in disasters
to save their own lives and the lives of other people. Through the simulation, the
procedures and methods of evacuation and behavior in case of different types of disasters
can be clearly indicated. Variables that have established lower-intensity, but undoubtedly
statistically significant, relationships are multimedia visualization and risk management.
Visualization certainly contributes to a more accessible acquaintance of students with
different characteristics and dangers that disasters bring with them. However, the
application of simulations in learning has a much stronger effect on the perception of
knowledge. This is supported by statistically significant higher intensity relations
established between the variables of simulations through multimedia with all variables of
student education through multimedia to the correlations established by the variable
visualization through multimedia to the observed variables of student education.
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When it comes to the relationship between the analyzed variables, the mutual
correlation of these variables was determined by whether the school cooperates with
professional institutions on improving knowledge in the field of disasters in its students,
or it is not the case. These relationships show statistically significant differences between
the correlations of the analyzed variables in those schools that cooperate with professional
institutions in terms of educating students about disasters and those schools that do not
practice it. In schools that cooperate with professional institutions, there is a significant
connection between educating students through multimedia and the variables of disaster
risk reduction. The variable simulation achieved a vital connection via multimedia with
the variables disaster knowledge and adequate response. Also, the variables safety
performance and risk management indicate an essential correlation with the variables
simulations via multimedia and learning via multimedia. In addition, a significant
correlation between these variables was achieved with the variable student involvement,
while this variable showed a statistically significant correlation with the variable
knowledge of disasters. All these relations indicate that cooperation with professional
institutions contributes to a better acquaintance of students with disasters. The effects of
professional knowledge, original video, and accurate simulations are visible in improving
knowledge about disasters and learning about preventive and safety actions due to
disasters. Also, involving students in creating multimedia and participating in discussions
on various forms of disasters contributes to the easier acquisition of knowledge when it
comes to knowledge of disasters and risk management in disasters.

Tab. 5. Correlation analysis between the variables of student education through multimedia and the
variables of disaster risk reduction from the aspect of school cooperation with professional

institutions
Student Apphcfatlon L}e;armrilg Involvement Slr}rlmlatll(l)n Vlsllllahza’illon
education of | through ' ¢ idents | tRroush through
multimediajmultimedia multimedial] multimedia
Knowledge of disasters 248" .401™ 424" .520™" .463™
lAdequate response .335" 412" .352" .519"" .358"
Preventive action .314" 422" .326" 422" 311"
Cooperate [Safety operation .299™ 446" .409™ .490™ .336™
Risk management .306" 486" 403" .454"" .345"
N 174 174 174 174 174
Knowledge of disasters 179" 251" 214" .203" 181"
lAdequate response 224" .256"" 178" 176" .203"
Doesn't [Preventive action 175" .252"" .152" 267" .183"
cooperate Sz.ifety operation .193: .287: .200: .255: .250’;*
Risk management .168 .323 .230 187 .143
IN 202 202 202 202 202

** Correlation is significant at the level of 0.01.
* Correlation is significant at the level of 0.05.

When it comes to the correlation relations between the analyzed variables in those
schools that do not cooperate with professional institutions, it is realized that relations of
lower and insignificant intensity were recorded. Namely, a slight correlation was
established between the variables learning through multimedia and risk management and
between the variables simulations through multimedia and security performance. The
results of the correlation analysis are shown in Tab. 5.
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The analyzed relationships between the observed variables of student education
through multimedia and the variables of disaster risk reduction were observed from
studying knowledge about disasters through the contents of other subjects. Namely, the
mutual relations between the analyzed variables were considered in those students who
stated that they acquire knowledge about disasters through other subjects and in those
students for whom this is not the case. Tab. 6 shows the results of the correlation analysis.

Tab. 6. Correlation analysis between the variables of educating students through multimedia and
the variables disaster risk reduction from the aspect of learning about disasters through other

subjects
Application of Learning Involvement Simulation Visualization
Education ppic . through through through
multimedia . . of students . . . .
multimedia multimedia multimedia
Knowledge of . - -
disasters .298 .356 281 .304 .203
Adequate - - - . .
response .369 .390 .263 .269 .270
Learning |Preventive " - - - .
through other |action 295 360 21 -305 -227
subjects  |Safety - e - - -
operation .315 411 .292 .350 .343
Risk - - - - -
management .304 424 .311 .282 .245
N 204 204 204 204 204
Knowledge of . -
disasters .076 .311 .397 .207 114
Adequate . . .
response 185 .389 .324 .205 179
Not learning |Preventive B - - R
about through |action 289 396 -335 -303 163
other subjects |Safety . - .
operation 267 .406 .321 189 .008
Risk - .
management 159 428 .332 189 .059
N 172 172 172 172 172

* Correlation is significant at the level of 0.01.
* Correlation is significant at the level of 0.05.

The correlations of the observed variables analyzed from the aspect of learning about
disasters through other subjects indicate statistically significant differences between
correlations in those students who acquired some knowledge about disasters through
studying other subjects and those who did not. A strong correlation was established in
most of the correlations between the analyzed variables in those students who acquire
knowledge about disasters through other subjects. A statistically significant correlation
was achieved between the variable learning through multimedia and risk management,
and safety performance. When it comes to students who do not acquire knowledge about
disasters through other subjects, it can be seen that only the variable learning through
multimedia showed a statistically significant correlation with all variables disaster risk
reduction. Furthermore, it may be stated that there is a statistically significant association
between student participation and not just multimedia.

In contrast, most other correlations did not establish any statistically significant
correlation. This indicates that the knowledge in the field of disasters that children
acquire through other subjects greatly helps them accept and adopt the necessary
information related to preventive and safety action and adequate response in case of
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disasters. Based on the confirmed interdependence of the analyzed variables, a regression
analysis was performed. Regression analysis determined the individual impact of
independent variables of student education through multimedia on the dependent
variables of disaster risk reduction. The results of the regression analysis are shown in
Tab. 7.

Tab. 7. Results of regression analysis between disaster risk reduction and educating students
through multimedia.

Depend Independent B t Sig. R2 F Sig.
ESTM1 —-.011 -190 .849
ESTM2 .210 3.652 .000
DRR1 ESTM3 .046 .904 .367 | .170 15.106 .000%*
ESTM4 143 2.363 .019
ESTM5 .017 .269 788
ESTM1 .103 1.642 .102
ESTM2 222 3.527 .000
DRR2 ESTM3 —.025 —.446 .656 .190 17.327 .000%**
ESTM4 .164 2.472 .014
ESTM5 .012 176 .861
ESTM1 .053 .823 411
ESTM2 .267 4.163 .000
DRR3 ESTM3 —.066 -1.169 | .243 | .198 18.288 | .000**
ESTM4 .307 4.555 .000
ESTM5 —.102 -1.431 .153
ESTM1 .005 .089 .929
ESTM2 .206 4.770 .000
DRR4 ESTM3 -.011 —.210 .834 | .218 20.627 | .000**
ESTM4 .206 3.168 .002
ESTM35 .003 .042 .966
ESTM1 —.076 -1.164 .245
ESTM2 .381 5.787 .000
DRR5 ESTM3 .057 .984 .326 .214 20.149 .000%**
ESTM4 .189 2.738 .006
ESTM35 —.074 -1.021 .308

Note: DRR — disaster risk reduction; ESTM - educating students through multimedia.
** Correlation is significant at the level of 0.01.

The contribution of the variables of student education through multimedia for the
total R square of the regression with the variables disaster risk reduction was examined by
the regression method. These results indicate that the variables of student education
through multimedia are the best predictors of safety performance (R2 = 0.218) and risk
management (R2 = 0.214). This indicates that the most significant importance for safety
and risk management in disasters is the education of students about disasters. Thus,
multimedia disaster learning explains 21.8% of variations in disaster safety and 21.4%
disaster risk management. Based on the results presented in the table, we can conclude
that the variable learning through multimedia showed a statistically significant impact on
all observed variables of disaster risk reduction.

In contrast, the variable simulation through multimedia had a statistically significant
impact on preventive and safety action variables. Based on the above, we can conclude
that the influences and effects of multimedia in disaster learning have confirmed the
impact on reducing the risk of disasters. The importance of learning through multimedia
is especially emphasized through simulations, while the effects of this learning are most
visible on acquiring knowledge about safety and risk management in disasters.
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Discussion

It has been pointed out that disaster education provides knowledge and skills (Xuesong &
Kapucu, 2019; Jha et al., 2021) to individuals that enable them to reduce the risk of
disasters and when it comes to vulnerable groups (Rohrmann, 2008), as is the case with
children. The presented research in the paper is similar to the results of previous research
(Wisner, 2006; Center, 2008; Aguilar & Retomal) confirmed that disaster education is a
functional tool for disaster risk management and affects the readiness to respond in such
situations. As children belong to a vulnerable group, it is necessary to get acquainted with
disasters and disaster risks as soon as possible, and previous research has indicated the
importance of including this topic in school curricula (Carter, 2008; Petal & Izdalhklah,
2008; Mangione et al., 2013), whose importance is confirmed by the research conducted
in this paper. Also, students’ awareness of the importance of this topic was confirmed
through research, where it was indicated that more students favor learning about this
topic in school through an independent subject.

Similar to previous research (Cvetkovi¢ & Miladinovié, 2017), the research results
show that students are most familiar with disasters, mainly with the pandemic, which is
expected given the current situation with the coronavirus. They also cited floods and fires
as disasters about which they have much knowledge. The necessary information on
disasters is obtained by searching the Internet and through the media. Acquiring
knowledge about disasters through school learning is very little represented as a source of
information and knowledge. Students prefer to learn through multimedia, video games,
and the Internet, as evidenced by the fact that 97.5% of them are active users of social
networking sites, which, if used correctly, could be a valuable source of information about
future disasters. Student enthusiasm in disaster learning is reflected in the fact that a
higher percentage of them (52.9%) indicated that they would support the introduction of a
new subject in the area of disasters.

Previous research has demonstrated a positive relationship between the quality of
acquired knowledge and simulation (Karal et al., 2010; Cvetkovi¢ & Andrié, 2019),
animation (Mayer & Moreno, 2002), information and communication technologies (Al-
Tamimi, 2003), and multimedia (Watters & Dieymann, 2007; Terzi¢ & Miljanovié, 20009;
Solakovié, 2018). Within this research, a correlation analysis was conducted between the
variables of student education through multimedia and the variables of disaster risk
reduction. The obtained relations confirmed that there is a statistically significant
correlation and influence between the analyzed variables. This indicates that improving
the education of students through multimedia, and primarily by using simulations,
provides a reduction in the risk of disasters, primarily through preventive and safety
action. Based on the above, it can be concluded that particular hypothesis 1 of this paper
was confirmed, i.e., that the variables of student education through multimedia show
statistically significant correlations with the variables of disaster risk reduction.

The finding of statistical significance between the variables prompted more research
into the interaction between schools and professional institutions in disaster
management. Statistically, schools that work with professional institutions and teach
pupils about disasters have higher correlations than schools that do not. This indicates
that student instruction through multimedia has statistically significant associations with
catastrophe risk reduction, with the moderating influence of professional institution
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cooperation. The relationships between factors were studied to learn more about disasters
from other subjects. To what extent does educating students through multimedia about
disasters impact reducing the risk of disasters if students have already acquired specific
knowledge in this area by studying the content of other school subjects. A very significant
correlation was established in those children who had some prior knowledge in the field of
disasters and where the already acquired knowledge could improve and create the
knowledge necessary for adequate response and safety in case of disasters. Based on the
determined, different levels of statistical significance of the observed relations of the
analyzed variables, a particular hypothesis 3 was confirmed.

The influence of the variables of student education through multimedia on the
variables of disaster risk reduction was also confirmed through the regression model. This
model found that educating students through multimedia makes the most outstanding
contribution to safety and disaster risk management. Also, this model confirmed that the
most significant impact on reducing the risk of disasters had been learned through
multimedia and the application of simulations in multimedia. The statistical significance
of mutual relations and influences proved specific hypotheses. The primary hypothesis of
this paper was confirmed, i.e., that the application of multimedia in educating children in
schools about disasters will ensure that students become acquainted with disasters and
build safety and management skills.

Conclusions

The regression model within the conducted research confirmed that the education of
students through multimedia has a significant impact on safety and risk management in
disasters. When it comes to educating students about disasters, the most excellent effect is
achieved by learning through multimedia and using simulations to show actual events
within multimedia content. These statements prove the hypotheses of this paper and the
achieved goal of the research. Based on that, it can be concluded that the application of
multimedia in student education significantly reduces the risk of disasters, primarily
through risk management by knowing the ways and methods of preventive and safety
action in such situations. The contribution of the research is reflected in the importance of
learning about disasters on adequate response and safety action due to their occurrence,
and thus to reduce the negative consequences of disasters. Introducing students to some
basics of disasters, the dangers they bring, practical experiences, and evacuation routes as
ways out of such situations is the only way to reduce the risks of disasters and teach them
to behave in such emergencies.

This research confirmed the impact of multimedia learning on disasters as an
effective way to transfer knowledge through videos and simulations. Further directions of
research can go in the direction of finding specific learning programs for high school
children, which were the subject of this research, as well as creating simulation models of
behavior in case of different types of disasters. Future directions of research in this field
should move towards the analysis of different simulation models that can be of great help
to acquaint students with the dangers arising from disasters. Given that simulation has
proven to be an effective tool in the acquisition of knowledge, their application in
educating students about disasters would inevitably have significant effects. Also,
progress in improving knowledge about disasters can be implemented within school
programs, where a particular subject would be introduced that would deal with the study
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of content related to this issue. By showing the content through multimedia, students
would be faced with real situations and the harmful effects of disasters and instructed how
to react adequately and act in such situations.
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HNBanka Kpwuh', Braguvup IlBetkoBuh™

* BazdyxonaoeHa akademuja, Bucoka wkoaa cmpykosHux cmyduja, beoepad, Cpbuja
** Yuueepsaumem y beoepady, @akyamem be3bedrocmu, Cpouja

NCTPAYKNBAIHE CTABOBA U ITPE®@EPEHIINJA YYEHHU KA
ITPEMA MYJITUMEANJATHOM YYEIHY O KATACTPODPAMA
Y IIJ/bY IIOBO/BIITABAIHA ITPUITPEMJBEHOCTH

Pesume: OBaj paj IpeZCTaB/ba Pe3y/ITaTe KBAHTUTATHUBHOT HCTPAKMBAMA Yy BE3U ca
CTaBOBHMMaA U IpedpepeHnrjaMa yueHnKa [IpeMa My/ITUMENjaTHOM YU€ey O KaracTpoda-
Ma Kako O ce 1mobosblIana CIpeMHOCT. McTpaXKuBarbe je CIpoBeIeHo TOKOM (pebpyapa u
MapTa 2021. TOJJUHE U OJ[TOBOPY UCIIUTAHUKA Cy MPUKYIUbEHHU CjambeM online aHKeTHOT
YIUTHUKA eJIEKTPOHCKAM IIyTeM Ha email azipece Cpebux MKoIa. Y30paK UCTPaKUBAha
je obyxBaTHO 376 yueHuKa. cTpakuBame je 6110 yCMEPEHO Ka BEJTUKOM OPOjy CpeAbixX
mKosa Ha Tepuropuju Pemy6iuke Cpb6uje. Mehytum ¢ o63upom Ha ciaab oA3uB,
HCTpaKUBarbeM je oO0yxBahieHO 25 cpefmux IIKOJA, IITO 00yXBaTa OKO 5% OJ YKYIHOT
6poja cpeamHUX IKOJIa Koje obpasyjy Aely Ha teputopuju Pemybsvike Cpbuje. Hajsehu
6poj yUeHHKA KOjU Ce 0/1a3Ba0 Ha UCTpaskUBambe je u3 cienehux 1mkosa: BazayxomioBHa
akaziemuja u CrnopTcka ruMHasuja u3 bBeorpazga, Texuuuka mikosa "WBan Capuh" u
Xemujcko-TexHosomKa Mmkona u3 Cyborune, TexHuyka mKosa u3 BiacoTmHma wu
Texnuuka mIkosia U3 Y>kuna.

AHKETHH YIIUTHUK Ce CacT0jao M3 /IBa CerMeHTa. [IpBU cerMeHT ce OZHOCHO Ha OIIIITa
MHUTaa Be3aHa 3a yYeHUKe. Y OBOM CETMEHTY MCIUTAHUIU CY HABOJUJIU OIIIIITA MTUTAha
Be3aHa 3a I0JI, TOJJUHE CTApPOCTH, HUBO 00pa3oBama oIja U MajKe, KO YUHU 3ajeJHUILY Y
K0joj kuBe. OcUM TOTa, Yy OKBUPY OBOT CerMeHTa JIONLIO ce 0 uHbopMaInuja o ToMe y
KOjOj MepH Cy OHU YNO3HATH Ca PA3IMYUTUM KaTactpodama U IyTeM KOjUX H3BOpa
HajBHUIIIe oJ1a3e [0 ca3Hama o uctuM. ITuTama cy 6rsa Be3aHa U 3a TO JIa JIU 10 Ca3Hamba
o karactpodama J1oy1a3ze Kpo3 U3yyaBame APYTUX MPeAMeTa y KON U [ja JIU OU MOXKIa
BWIIIE BOJIEJIH []a IMajy MIPeAMET KOju OU ce UCKJbYUHUBO OAaBHO aHAIN30M U YIIO3HABAHEM
ca katactpodama. 3aTUM, KPo3 IIHTama AOIIIO Ce 10 ca3Hama /ia JIU IIKojIa capaljyje ca
ompeleHMM CTPpYYHHUM HWHCTHUTYI[jaMa [0 TUTamby yHampelhema 3Hama U3 00JacTH
kaTactpoda, Kao U Jia JIU Cy Y Taj MPOIeC YKJ/byUYeH! POAUTE/bU YIeHUKA. VicmuTaHUIu Cy
HaBeJIN /1A JIU CY WIAHOBU HbHUXOBUX MTOPOJIUIIA OMIIN YUECHUITU HEKUX KaTacTpoda.

Omita XWIOTe3a Ce OAHOCH HAa TMPOBEPY TBPAKE Ja MPUMEHA MYJITUMeAHje y
obpasoBamy Jielle y IKoaMa o katactpodama obesbelyje na yuenunu Oyny ynosHartu ca
karactpodamMa U pas3BHjy BeIITHHe 3a 0e30eAHOCT W YIpaBbakhe PUBUKOM Y CIIYYajy
karactpoda. PerpecloHN MOZE y OKBHDY CIIPOBEAEHOT HCTPA’KMBama HMOTBPAHO je /ia
eZlyKallija yYeHWKa KpO3 MyJTUMEIWjy MMa Haj3HaAuyajHUju yTunaj Ha 6e30eAHOCT U
yIpaBsbame pusuIuMa y karacrpodama. Kana je y nuramy edekar enykanuje yueHHKa 0
katacTpodama, HajBehu YUIHHAK ce TIOCTIIKE y4UerheM IyTeM MYJITUMeJdje U Kopuiirhe-
BbeM CHMyJalldja 3a MPUKA3UBahe peHHX jorahaja y OKBUPY MYyJITHMeEIUjaTHOT
campikaja. HaBemeHuM TBp/AmaMa JOKazaHe Cy IIOCTaB/b€HE XHUIIOTe3€ OBOT pajia U
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OCTBapeH IWb HCTPOKHBama. Ha OCHOBY TOora MOXKe ce 3aK/BYyUYHTH Jja IpHUMeHa
MyJTUMEZAMje Yy enyKaluju YYeHHKa 3HATHO [IONPUHOCH CMAambermy pHU3HKA O
KaTactpoda, IPeBaCXOHO KPO3 YIIpaBbalhe PU3UIMMA IO3HABAeM HAauyMHA U MeTOoZa
MIPEBEHTUBHOT U CUTYPHOCHOT /I€JIOBaha Y TAKBUM CHUTyaIHjama.

JlonprHOC WCTpaKMBama OrJIefla Ce y TOME Ja Ce IOTBPJAU 3HAuyaj ydema O
karacrpodaMa Ha a/[EKBaTHO pPearoBarhe W CHUIYPHOCHO [IE€JIOBAEE YCJIEH HHUXOBOT
HACTAaHKA, IPEBACXOJHO KOJ Jlelle M Jia Ce THMe yTU4Ye HA CMAambermhe HEeraTUBHUX
mocsienuna karacrtpoda. Yo3HaBameM yUEHHKA ca KaracTpodama, ca 0OmacHOCTHMA Koje
OHe ca co00M HOCE, MPAaKTHYHUM MCKYCTBHMA U €BaKyal[HOHUM IIyTEBUMA Ka0 U3JIa3UMa
W3 TAaKBUX CUTYyalldja MpeCTaB/ba jeIMHU HAYMH J]a CE CMarbe PU3UIM 0f] KaTacTpoda 1
Jla Haydye Ja Ce IOHANIAJy yV TAKBHM BaHPEOHHM OKOJHOCTHMA. Byayhu mnpasum
WCTpaKhBama y OBOj obsjacTu Tpebano Ou ga ce Kpehy Ka aHaIW3W pPasTAUUTHX
CHMYyJIAIIOHUX MOJIeIa KOjU MOTy GUTH O] BeJIMKe ITOMONH Jla ce CTYAIEHTH yIIO3Hajy ca
OIMacHOCTUMA KOje MpoHcThdy of] Karactpoda. C 063upoM /1a ce cuMyJialija ImoKasaia
kao ebuKacaH ajar y CTUIAKY 3HaWka, HUXOBA IPHUMEHA Yy e[yKaluju y4eHHKa O
KaTtactpodamMa HEMHUHOBHO Ou MMasia 3HauajHe edekre. Takohe, momak y yHampelhemy
3Haba 0 KaracTpodama MOXKe /ia Ce CIIPOBE/IE U Y OKBUPY IIKOJICKUX Iporpama, rje ou ce
yBeo mocebaH MpeaMeT KOju Ou ce 0aBMO H3ydyaBameM Cajiprkaja Be3aHOI 3a OBY
npobieMaTtuky. I[IpukasuBameM cazipKaja IyTeM MYyJTHMeEAUje ydeHUuIu Ou Owiu
CYOUEHH ca PEJIHUM CHUTyalljaMa U HETaTUBHUM yTUIAQjuMa KaTactpoda. anu u yinyhenu
KAaKo /12 aZIEKBAaTHO Pearyjy U JIejlyjy y cIydajy HacTaHKa TAKBUX CUTyaI[Hja.
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